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Editors Notes

The subdued pallor of the per-
sonal computer section at the
Summer Consumer Electronics
Show was somewhat sobering.
Dozens of industry vendors sim-
ply chose not to exhibit; dozens
more have disappeared in the
months since the last show. No-
ticeable in the reduced clutter of
exhibitors was the increased lev-
el of professionalism and so-
phistication of presentation
among those present. Also no-
ticeable was the lack of industry-
shaking innovation we’'ve
grown accustomed to over the
last few years. Among the bright
spots were our old friends at
Atari, the Tramiels. They high-
lighted that which is best among
us by promising new innova-
tions and continued leadership
at the cutting edge of truly con-
sumer-oriented electronics.
Their demonstration of an Atari/
compact disc interface which al-
lows an entire multi-volume en-
cyclopedia to be stored and
quickly retrieved from less than
one-quarter of a single compact
disc is truly significant. Their
proposed pricing for new Atari
ST systems promises hope for
fall. (See the Consumer Elec-
tronics Show article elsewhere
in this issue for more
information.)

Commodorians are proper-
ly pushing the 128 system and
reluctantly admitting the com-
ing of the Amiga. We were
shocked to discover that appar-
ently some at Commodore still
enjoy political magazine games.

Several of our competitors had
already received Amiga systems
while Commodore public rela-
tions personnel were concur-
rently telling us that all
magazines would be treated
equally. It makes one wonder
what motive Commodore might
have for withholding access to
the Amiga from the largest
Commodore-related publisher
in the industry. Ah, well. COM-
PUTE! always perseveres, and
you may rely on us to bring you
continuing and timely assess-
ments of the new Amiga.
Among our articles this month
on the Consumer Electronics
Show, you’ll find some early
information on the Amiga. It
looks like a pretty impressive
machine.

On this increasingly hope-
ful note, we'll point out that the
traditionally upbeat Christmas
season, while viewed with cau-
tion, is expected to be a good
one for the vendors who have
remained in the marketplace.
It's a bit of the smaller pie and
fewer slices phenomena. That
same principle can perhaps be
extended to the magazine pub-
lishing industry. We have a
small group among our compet-
itors whose attacks on us over
the years have ebbed and
flowed with the success of the

various magazines they launch
to compete with ours. As prob-
lems arise for whatever flagship
they’re currently pushing, we
can detect a significant increase
in the various voices they raise
in criticism of us, our style, our
policies, our editors, our writing.
We have always chosen to re-
main silent in the face of these
rumblings and time has always
proven to be our steadfast ally.
We suspect such will remain the
case. In the meantime, we’ll
continue our efforts to always
provide you with the most bal-
anced magazines of the best
quality we can publish. Thank
you for your continued support.

Mat ek

Editor in Chief
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Readers Feedback

The Editors and Readers of COMPUTE!

If you have any questions, comments, or
suggestions you would like to see ad-
dressed in this column, write to “Readers’
Feedback,” COMPUTE!, P.O. Box 5406,
Greensboro, NC 27403. Due to the volume
of mail we receive, we regret that we
cannot provide personal answers to tech-
nical guestions.

Modular Phone Booths

I'm writing a book—not on computers,
but on radio news. Like you, we make
great use of the telephone for relaying
material recorded on cassette. Ours is
analog voice material, and the similar-
ity of what we do to computer applica-
tions of the phone prompted me to
write,

I've tried without success to inter-
est Ma Bell and GTE in installing modu-
lar jacks on their pay phones. This
would allow us to use a simple patch
cord to go from a cassette recorder out-
put without wrenching off the phone
handset cover or using an acoustic cou-
pler, which lowers quality.

Are you aware of any attempts by
computer users (or manufacturers) to
get direct access to phone equipment? I
would imagine this would be valuable
for both groups, doing away with the
need for acoustic couplers, plus their
extra cost and size.

I'd appreciate hearing of any ef-
forts you're aware of on pay phone
access, It may take the clout of manu-
facturers, computer users, and com-
puter publications to convince these
giant phone utilities to allow direct pay
phone access.

F. Gifford

We haven’t heard of any such lobbying
efforts among computer hobbyists, but
your most likely allies would be user
groups that cater to portable computer
owners. For instance, there’s a special
interest group (SIG) on the CompuServe
Information Service for users of the Radio
Shack TRS-80 Model 100. As active mem-
bers of a commercial telecomputing net-
work, these people are also likely to have
encountered the same problems that you
have. Battery-powered lap portables with
built-in direct-connect modems are won-
derfully convenient for traveling journal-

ists and business people, but as you point
out, the acoustic cups necessary to link
them to pay phones are bulky, clumsy, and
less reliable,

However, it seems unlikely that the
phone companies will bend to your de-
mands anytime soon. For one thing, porta-
ble computer users (and radio journalists)
encompass a pretty small minority at this
time—too small, we suspect, to justify
modifying all the pay phones in the coun-
try. More importantly, handsets attached
to public phones with modular jacks
would be tempting targets for thieves.
Anybody could unplug the handset and
run off with it. Of course, pay phones
could be redesigned with a conventionally
attached handset and a modular jack as an
accessory. Perhaps this will happen some-
day when portable computers are built
into wristwatches and nearly everybody
has one.

By the way, while you’re lobbying,
you might also want to target hotels and
motels—we’ve found that many of them
don’t equip their phones with modular
Jjacks, either.

Fate Of The PCjr

Being the owner of a PCjr and with the
recent bad news from IBM, it seems I
have to make a decision on my future
with the Junior. Hopefully you can give
me some insight.

1.1 could sell it and then buy a PC,
but that would cost a thousand or two
more for a system with similar color
capabilities.

2.1 could move to an Apple llc, but
I would have to start all over with my
software,

3. I could make the Junior as PC-
compatible as possible.

I would like more help with this
third choice. I have heard of two expan-
sion chassis, one by Quadram and an-
other by Racore. Both add a second
floppy drive, clock, parallel printer
port, etc. And they add a switch to
change modes from PCjr to PC. The
Racore also adds an optional ten-
megabyte hard disk.

Could you test these add-ons?
Which is better, a second floppy drive
or a hard disk? Will these chassis help

to secure what ['ve invested in the Ju-
nior, or should I bail out altogether?
Bob Hana

There's no reason to get rid of your PCjr as
long as it meets your needs—and that's
something only you can decide. IBM has
not abandoned the PCjr; although produc-
tion has been halted, IBM promises to
continue supporting the computer with
service and software. Since the PCjr al-
ready is fairly compatible with the PC, a
wide selection of software is available and
will continue to be available.

According to estimates we've seen,
roughly 300,000 PCjrs have been sold.
That's not a huge base compared to Com-
modore, TI, Apple, and Atari computers,
but it's large enough to guarantee that
software and expansion hardware will re-
main in supply in the immediate future.
Still, in time, PCjr-specific products—
particularly from non-IBM suppliers—
may begin to dry up. So if there’s anything
you think your system might need, you
should plan to buy while it remains
available.

If you need to make your PCjr more
PC-compatible, you must balance the cost
of expanding the Junior against the cost of
a new PC or compatible. There are several
expansion modules an the market in addi-
tion to the products you mention which
add more RAM, a second floppy disk
drive, a realtime clock, parallel printer
port, hard disk drive, and so on. Some of
them allow more expansion than others
and different combinations of options. See
the September 1984 issue of COMPUTE!'s
PC & PCjr magazine for reviews of the
Tecmar jrCaptain and Legacy expansion
modules.

Be aware, however, that no matter
which one you pick, your PCjr won't be
100 percent PC-compatible 100 percent of
the time because of some fundamental
design differences. (See "PCjr Memory
Compatibility,” COMPUTE!, March 1985.)
Usually this isn’t a major concern, but you
should test new software on the PCjr
before buying, or at least secure return
privileges in case the program doesn’t
work.

The question of whether a hard disk
is preferable to a second floppy drive de-
pends on your needs and your pocketbook.
A hard disk is much faster and stores
much more data than a floppy drive, but it
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costs a lot more, too. One thing to keep in
mind is that some commercial software is
copy-protected in such a way that it re-
guires you to boot off the floppy even if
you have a hard disk.

Commodore INPUT Revisited

Your answer to Scott Mefferd's letter
about suppressing the Commodore IN-
PUT question mark (COMPUTE!, May
1985) is incorrect. It's quite easy to sup-
press the question mark that INPUT
usually prints. Use POKE 19,64 before
the INFUT command to disable it, and
POKE 19,0 to bring it back. Here is an
example:

10 POKE 19,64 INPUT“ENTER
WORD";A$
20 POKE 19,0:PRINT

You must enter some value when
using this method (you can’t just press
RETURN). Add a PRINT statement
after the input, since the cursor doesn't
automatically go to the next line. You
can also treat the keyboard as a periph-
eral, reading it with an INPUT# state-
ment as shown here:

10 OPEN 1,0: PRINT”ENTER
WORD":INPUT#1,A$
20 PRINT: CLOSE 1

David Tucci

A number of readers have written to sug-
gest these methods, both of which work
fine. The first method is simple and trouble-
free provided you always restore things to
normal with POKE 19,0. The second
method takes advantage of the fact that
the keyboard is just another peripheral
{device number 0) as far as the computer is
concerned. You can OPEN a communica-
tion channel to the keyboard and input a
string with INPUT#, the same as with
other peripherals.

A third method, suggested by reader
Robert Kodadek, bypasses the BASIC IN-
PUT routine and calls CHRIN directly.
CHRIN is a machine language routine
stored in the computer’s Read Only Mem-
ory (ROM) which fetches one character
from the designated input device every
time it is called. Since the keyboard is the
computer’s default input device (unless
you specify otherwise), CHRIN acts much
like GET, retrieving one character at a
time:

10 A$="": PRINT “ENTER WORD: ";

20 SYS 65487: A=PEEK(780): IF
A<>13 THEN A$=A$ +
CHR$(A):GOTO 20

30 PRINT: PRINT AS$

CHRIN stores the character's ASCII
value in the microprocessor’s accumulator
register, which is echoed at location 780
in the Commodore 64 and VIC-20. If you
have a Plus/4 or Commodore 16, substi-
tute the address 2034 for 780 in line 20.
This method is a little slower than the first

two because it has to compile the string
one character at a time in BASIC, termi-
nating when it detects a carriage return
(CHR$(13)).

Missing Atarl Memory?
When I run the memory test on my
Atari 800XL, it seems to check only the
first 40K of RAM. There are no red
blocks anywhere on the screen, but it
refuses to check the last 8K of user
RAM. When [ check RAMTOP with
PEEK(106), it returns a value of 160. If |
am not mistaken, 48K of RAM should
return a value of 192. The only other
symptom is an above-average amount
of keyboard lockup. What's wrong
here?

Dave Nessell

Either you did not disable BASIC on
powerup by holding down the OPTION
key or you have a cartridge installed. A
cartridge or the built-in BASIC uses the
top 8K of your 48K of memory. To free up
this 8K of RAM, disable BASIC or remove
the cartridge when running the memory
test.

The keyboard lockups are probably
unrelated to the results of the memory
test. Instead, BASIC is most likely to
blame. The first Atari BASIC cartridge
suffered from a lockup bug that was sup-
posedly fixed in revision B BASIC, the
version built into the 600XL and 800XL.
Unfortunately, the fix only made the prob-
lem worse. (See “INSIGHT: Atari,” COM.-
PUTE!, May and June 1985.)

Atari has finally eliminated the lock-
up bug for good in revision C BASIC. This
version is built into the new 130XE com-
puter and is available on cartridge for
earlier machines. To obtain a cartridge,
send $15 to:

Atari Corp.
Customer Relations
390 Caribbean Drive
Sunnyvale, CA 94088

Resetting The SID Chip

Does SYS 64738 completely reset the
Commodore 64 to its power-up state?
When [ use this SYS after running a
music program, and then run a game
program, I can hear a faint lingering
tone. This does not happen when I turn
the computer off and on, then run the
game program.

Bruce Snider

You've noticed a 64 “feature” that many
programmers overlook. Though you might
expect system reset to clear the 64's SID
(Sound Interface Device) chip, all it does is
turn the volume down. This is easy to
demonstrate. Turn up the volume on your
TV or monitor and enter the following line
in direct mode (without a line number):

POKE 54273,20:POKE 54277,15:POKE

54278,240:POKE 54276,33:POKE
54296,15

Press RETURN after typing this line.
The SID chip produces a continuous tone.
Now type SYS 64738 and press RETURN,
or press RUN /STOP-RESTORE. The vol-
ume cuts off (you may still hear a faint
tone in the background). Enter POKE
54296,15 to turn up the volume again, and
the tone comes back loud and clear, prov-
ing that the other SID registers retained
the values you POKEd in.

SYS 64738 makes the computer jump
into ROM and execute several reset rou-
tines. One of these ROM routines—called
IOINIT—is supposed to reset the system
for normal input/output operations
(IOINIT also executes when you press
RUN /STOP-RESTORE). Unfortunately,
rather than putting zeros in all 25 of the
SID chip’s control registers (as it should
do to turn off the whole chip), IOINIT just
puts a zero in the volume register (location
54296). If other SID registers are still
active, crosstalk signals may leak through
to the chip’s output wire, producing back-
ground noise even though the SID's vol-
ume is off.

Besides adding unwanted crosstalk,
residual SID values can prevent sounds
from being heard. The three low bits of
location 54295 control whether any of the
SID’s three voices are routed through ‘he
SID filter. If any of these three bits are left
on (set to 1) and the filter cutoff frequency
remains at an extreme value, one or more
of the voices may be distorted or
inaudible.

To eliminate such problems, use the
statement FOR J=54272 TO 54296:
POKE J,0:NEXT at the beginning of ev-
ery 64 program that uses sound. You can
also execute the statement in direct mode
by typing it in without a line number and
pressing RETURN. Incidentally, since the
Commodore 128 emulates a 64 when run-
ning in 64 mode, it suffers from the same
problem; however, in 128 mode RUN/
STOP-RESTORE seems to clear the SID
chip correctly.

Hex Keypad For Apple MLX

Like Larry Watkins ('Readers’ Feed-
back,” May 1985), [ usually enter MLX
machine language listings with one
hand and follow the code with the oth-
er. Is it possible to write a program for
the Apple IIc that changes the keys to a
numeric keypad? I'd like to see a hexa-
decimal arrangement and a colon you
don’t have to shift.

Bill Pearson

Only two line changes are required to
redefine part of the keyboard as a 16-key
hexadecimal keypad for “Apple MLX"
{which first appeared in the June 1985
issue and is published periodically in
COMPUTEY. Replace line 410 of MLX and
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add line 415 as shown here;

410 FOR I=1TO 17: IF K < > ASC(
MIDS$( “M,./JKL;UIOP785%0",
I, 1) THEN NEXT: GOTO 420
415 A$ = L§$ + MIDS$( “012345678
90ABCDEF”,L1) + R&:P=P +1

Once these changes are made, Apple
MLX accepts 7-8-9-0 for C-D-E-F, U-I-
O-P for 8-9-A-B, [-K-L-; for 4-5-6-7 and
M-,-.-/ for 0-1-2-3. You can even put
stick-on numbers on the front of the rede-
fined keys. Since you don’t need to type
colons in Apple MLX listings, the colon
key has been left alone.

Better Atari Color
Combinations
Please tell me the proper POKE or SET-
COLOR command to make my Atari
800XL's text blue on darkest blue, blue
on black, white on black, or any other
combinations that might be easier on
one’s eyes. Will leaving the computer in
these modes for long periods of time
damage anything? Is there any way to
make DOS 3.0 work in these altered
text colors?

Jeb Branham

It’s quite easy to change the Atari screen
colors. The statement SETCOLOR 1,
color,brightness sets the brightness level
of text. The color value is irrelevant, since
text is always the same color as the back-
ground (simply a different shade). The
brightness value must be an even number
from O(darkest) to 14 (brightest). Use SET-
COLOR 2,color,brightness to control the
background color. The color value can be
any number from 0-15, and the bright-
ness can be any even number from 0-14.
You can alsp set the border color with
SETCOLOR 4,color,brightness.

For instance, the statements SET-
COLOR 1,0,10: SETCOLOR 2,9,0 pro-
duce light blue on dark blue. Blue text on a
black background is not possible, since
both screen and character color must be
the same color. However, some shades of
the same color look like different colors.
For example, bright red-orange looks like
yellow, and white is actually “bright
black.” Thus, SETCOLOR 1,0,10: SET-
COLOR 2,0,0 gives you white text on a
black screen.

Many people find it easier to read
black text on a white background, since
this combination simulates the appear-
ance of type on paper. Use SETCOLOR
1,0,2: SETCOLOR 2,0,10. You may have
to fiddle with the brightness numbers to
get the contrast right. Unfortunately,
these color changes are transient. The
normal screen colors return when you
press SYSTEM RESET, change graphics
modes, or go to DOS. To change the screen
colors of the DOS menu, you'd have to
disassemble DOS to find the instruction
which sets the colors and then alter the

instruction yourself.

No color combination will damage
your TV or monitor unless you leave very
bright text on the screen for a significant
period of time (such as overnight). Atari
computers have a built-in protection fea-
ture against burn-in: If you don’t press
any keys for about nine minutes, the com-
puter automatically enters attract mode,
in which the screen colors continually
cycle at 50 percent brightness until you
press a key.

Programming The VIC/64
User Port

I have built a breadboard system and
interface to the VIC-20 user port, but
am having trouble with programs to
make use of it. Could you give me more
information on how to program the
user port?

John W. Farrow, Sr.

The user port, located on the back of the
computer on the left side, gives you direct
access to the computer and allows control
of external parallel and R5-232 serial de-
vices. Access to the user port is through
the VIA (Versatile Interface Adapter)
chips on the VIC, and the CIA (Complex
Interface Adapter) chips on the 64.

Communications with RS-232 serial
devices like modems are provided for in
the computers’ operating system via de-
vice 2, so we assume your homebrew in-
terface makes use of the user port's
eight-bit parallel data port. The parallel
port can be controlled directly from
BASIC with PEEK and POKE commands.
When the port is being used for input, the
address (37136 for the VIC, 56577 for the
64) is PEEKed. When the port is used for
output, the address is POKEd.

Before data can be exchanged
through the port, the function of the eight
data lines must be specified by setting the
data direction register for the user port
(37138 for the VIC, 56579 for the 64). Each
of the eight bits at this address controls
the direction of data flow for the corre-
sponding bit of the user port. When a bit
in this register is set to 0, the correspond-
ing bit in the user port is used for input.
Setting a bit in the data direction register
to 1 indicates that the user port bit will be
used for output. Pressing RUN/STOP-
RESTORE or powering up initiglizes all
bits in the direction register to 0, setting
all lines of the port for input. POKEing a
value of 255 into the register will set all
lines for output. Any combination of input
and output lines can be specified by
POKEing the value for the desired pattern
of 1's and Q's into the data direction
register.

Once the data direction register is set
up, the desired lines of the user port can
be read from or written to by PEEKing or
POKEing the data register. If a line is

selected for data input, the corresponding
bit in the data register will hold a 0 if the
line is at its low state (0 volts) and a 1 if
the line is at its high state (at least 2.4—
but not more than 5—uvolts). If the port is
set for output, setting a bit in the data
register to O causes the corresponding line
on the port to be set to its low state, 0
volts. Setting a bit to 1 causes the voltage
on the line to rise to its high state (usually
about +5 volts). For example, the follow-
ing statements set all eight lines of the
VIC's user port for output, then present a
high (+5V) state on each line:

10 POKE 37138,255
20 POKE 37136,255

Since applying improper voltages to
the lines of the user port can damage the
VIA and CIA chips—rendering your com-
puter useless—we recommend that you
use caution when experimenting with the
port. If you're unfamiliar with the basics
of electronics, you should connect only
circuits designed by knowledgeable
technicians,

For more information, and a simple
peripheral device which can be controlled
by the user port, refer to Chapter 5 in
COMPUTE!s First Book of Commo-
dore 64. Additional information can also
be obtained from Mapping the VIC,
Mapping the Commodore 64, and Pro-
gramming the VIC, from COMPUTE!
Books. (e}
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fact, for reference works, the CD-
ROM may be a significant step to-
ward the paperless information
age.

“The ink-on-paper business
was fairly restrictive,” says Tom
Rolander, vice president for engi-
neering of Activenture, “The only
way you could look at information
was in the way the original publish-
er had organized and presented it
while laying it down on paper.
When using reference material—
which is why we're starting with
encyclopedias and things like
that-~the degree of usefulness is
based on how well we can find the
information within that material. In
other words, how good its indexing
system is. What we have here, by
connecting the computer with the
CD-ROM, is the ultimate indexing
tool. We'll know every reference
there is to everything that's in the
database "

The paperiess information age,
however, is encountering some re-
sistance by those whose business
depends on putting information on
paper—traditional publishers. For
example, Atari and Activenture had
to delay announcing the name of
the encyclopedia on their CD-ROM
disc because the publisher didn't
want any publicity until the final
contract was signed. Relander says
all the publishers will probably fall
in line once the first one does, but
that many publishers are wary of
the new technology.

“They can charge $1,000 for a
shelf-full of books, but how much
will people be willing to pay for the
same information on one of these?”’
asks Rolander, spinning a disc on
his finger. “To consumers, it
doesn’t look like they're getting as
much. Will people pay $500? Or
$150? Or $50? We don't know vyet.
This may finally determine the true
value of information.”

asides the CI3-ROM, Atari

innounced two new vari-

itions of its 5205T, the
£oun | and 2605STD. They re identi-
cal to the 5205T except for three
features: 256K RAM instead of
512K; a built-in RF medulator so
they can be plugged into an ordi-
nary TV set as well as color or
monochrome monitors; and the op-
erating system and GEM (Graphics

Environment Manager) in ROM in-
stead of in RAM. Also, the 2605TD
has a built-in 3%-inch floppy disk
drive. They are scheduled for re-
lease this fall for $399 and $499,
respectively,

Atari says it plans to sell the
260ST and 2605TD through mass-
market channels, such as discount
stores, while restricting the 520ST
to specialty dealers, such as com-
puter shops. This is a reversal of
Atari’s original plan to sell the
5205T through all types of outlets.

Atari also has been wavering
back and forth on whether the op-
erating system and GEM will ever
be in ROM on the 5205T. When the
520ST was first announced in Janu-
ary, Atari said all the system soft-
ware would be in ROM. But delays
in debugging the operating system
prompted Atari to release it on disk
with initial shipments of the com-
puter. Then there were conflicting
statements about whether early
5205T owners would be able to
upgrade to a ROM-based operating
system later. (A RAM-based oper-
ating system takes longer to boot
up, but is easier to revise; a ROM-
based system boots up instantly,
but can be upgraded only by replac-
ing the ROM chips.)

At CES, Atfari President Sam
Tramie] told COMPUTE! that the op-
erating system will be transferred to
ROM for the 2605T/2605TD, and
then made available at “minimal
cost” for 3205ST owners with RAM-
based systems. “These 18 guys
back in Sunnyvale [at Atari’s soft-
ware department| are right now
crunching the code to get it into the
ROM size [192K],"" said Tramiel.
“TOS [Tramiel Operating System]
now | think is 205K, or something
like that. We feel it's not a big prob-
lem, but we've got to get it dene
fast.”

mmodore was relatively

lle at this CES. Its only

ew hardware announce-
INITLIADY il the US market were a
dual floppy disk drive for the Com-
modore 128 and a dot matrix print-
er. Interestingly, before CES
started, Commodore intended to
show a hard disk drive for the 64
and 128, but pulled the product at
the last minute for unknown rea-
sons, Commodere also pulled the

LCD portable lap computer first
shown at the January CES; report-
edly, the machine has been post-
poned while Commodore concen-
trates on bringing the 128 and
Amiga to market,

The new 1572 dual disk drive
combines two 1571 drives in a slim-
line case designed to sit atop the
Commodore 128. It has the same
multimode capabilities as the 1571
(Commodore 64, Commodore 128,
and CP/M formats). Commodore
says it shoutld be available this sum-
mer, but no price was announced.

The new MPS 1000 is a multi-
mode dot matrix printer. In draft
mode, it prints at 100 characters per
second (cps); in near-letter quatity
mode, it prints sharper characters at
16 cps; and in graphics mode, it has
a density of 50 to 240 dots per inch.
It can also print in widths ranging
from 80 to 160 columns. it's com-
patible with the Commodore 128,
64, and many other personal com-
puters. Like the 1572 disk drive, it's
scheduled to be available this sum-
mer, but no price was announced.

Two products exhibited at the
Winter CES were firmed up at this
show. The Commodore 1670 direct-
connect modem, which transfers
data at 1200 bits per second, wiil
sell for around $200 and has auto
dial, auto answer, auto mode selec-
tion, and aute speed switching from
300 to 1200 bps. It works with the
128, 64, 5X-64, Plus/4, and VIC-
20. And the Commodore two-but-
ton mouse controller first seen in
January will sell for $49.95 and
should be available immediately. It
works with the 128, 64, and VIC.

Commodore zlso showed four
interesting computers for foreign
markets, but apparently they won’t
be available in the U.S. in the near
future, The Commodore 128D Inte-
gral Personal Computer is a varia-
tion on the 128 that separates the
keyboard from the system unit and
includes a built-in disk drive. Com-
modore says it will be available in
Europe late this year. The PC10 and
PC20 are IBM-compatible com: .ut-
ers recently introduced in Europe.
The PC10 has 256K RAM and two
360K floppy disk drives; the PC20
has 512K RAM, one floppy drive,
and a ten-megabyte hard disk. And
finally, the Commodore 900 Busi-
ness Computer is a multitasking,
multiuser workstation that uses a
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Tom Ik Halfhill, Ecitor

FOR-NEXT Loops, Part 4

Over the past few columns, we've
covered some of the useful tech-
niques possible with the FOR-
NEXT statement. Even if
FOR-NEXT could do nothing else
than what we've demonstrated, it
would be indispensable. Fortunate-
ly, it can do still more—and all it
takes is an optional keyword, STEP.

With STEP, you can construct
“long-legged” loops and counters
by varying the step size by which
the counter variable is incremented.
You can even make FOR-NEXT
loops that count backward. For the
sake of illustration, let's say you
want to print out all the odd num-
bers less than 100. Without a FOR-
NEXT loop, you could take this
approach:

10 X=1

20 PRINT X

30 X=X+2
40 IF X<100 THEN 20

The alternative is a little shorter and
easier to follow:
10 FOR X=1 TO 100 STEP 2

20 PRINT X
30 NEXT X

Without the STEP option in
the FOR statement at line 10, this
program would just print all the
numbers from 1 to 100 because the
counter variable X would be incre-
mented by one during each pass
through the loop, as usual. STEP 2
simply tells the computer to incre-
ment the counter variable X by two
during each pass through the loop.
That is, when the loop begins, X
equals 1. After the first pass, X
equals 3. After the second pass, X
equals 5, and so on.

No Cause For Alarm

Interestingly, although the FOR
statement in line 10 tells the com-
puter to count from 1 to 100, the
counter variable X actually reaches
101. You can verify this by typing
PRINT X and pressing RETURN or

ENTER after the program finishes.
The computer reports the final val-
ue of X is 101. But don't be
alarmed—the computer isn't being
disobedient. Although the final
STEP 2 increases X from 99 to 101,
the computer still performs only 50
loops, since the upper limit speci-
fied in the FOR statement is 100
and we're stepping by twos. The
program works the same if you
change line 10 to FOR X=1 TO 99
STEP 2.

For even more flexibility, the
STEP option lets you loop in steps
of any increment, including frac-
tions and negative numbers. All of
the following FOR statements are
valid:

FOR X=1 TO 1000 STEP 10
FOR X=15 TO 25 STEP 0.5
FOR X=100 TO 1 STEP —1
FOR X=1 TO 0 STEP —0.1

It may not be immediately ap-
parent why you’d want to make
such strange-looking loops. Mathe-
matical operations are one typical
application, but beyond that it’s
hard to generalize. This kind of
loop is generally used to solve cer-
tain programming problems. For
instance, to make a musical note
decay on an Atari, you could gradu-
ally reduce the volume parameter
of the SOUND statement with a
backward loop (FOR X=15 TO 0
STEP —1: SOUND 0,200,10,X:
NEXT X). If the note decays too
quickly, you could slow it down by
reducing the volume by smaller
steps (STEP —0.5 or STEP —0.2)
rather than embedding a second
delay loop.

As you write more programs
and use FOR-NEXT loops more
often, eventually it will come to you
in a flash that a fractional- or
backward-stepping loop is exactly
the solution to your problem.

BASIC Variations
FOR-NEXT statements don’t follow

the same rules on all computers, so
you might need to consult your
BASIC manual. In general, Micro-
soft BASICs (built into Commodore
computers, the Apple, IBM, and
others) let you omit the variable
name from the NEXT statement if
you want to. Instead of entering
NEXT X you can just type NEXT.
This makes the loop run faster. You
can also close nested loops in
Microsoft BASIC with a statement
such as NEXT Z)Y,X instead of
NEXT Z:NEXT Y:NEXT X or NEXT:
NEXT:NEXT. (These options are
not available in TI BASIC or Atari
BASIC.)

Try to avoid jumping out of
FOR-NEXT loops with GOTO and
GOSUB statements. It's considered
bad programming form, partly be-
cause it makes the program hard to
follow. Besides that, a program that
repeatedly exits loops with GOTO
or GOSUB before the loops are fin-
ished can eventually cause some
computers to crash with an out-of-
memory error or the like. A few
versions of BASIC have a special
statement that lets you exit a loop
with GOTO or GOSUB without
causing any problems. In Atari
BASIC the statement is POP; it's
not available in Microsoft BASIC.

Almost all BASICs require the
counter variable in a FOR-NEXT
loop to be an ordinary numeric
variable; array variables and integer
variables are not allowed. An ex-
ception is IBM BASIC, which does
permit integer variables. o
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Compilers, Interpreters,
And Flow: Part 2

Last month I argued that one of the
reasons Logo isn’t used for serious
applications programming is be-
cause it's not generally available as
a compiler. I'm not suggesting that
programmers shouldn’t have inter-
preters—they should. However, I
am suggesting that the ideal pro-
gramming environment might in-
clude an interpreter for writing and
testing programs, and a compiler so
the completed (and mostly de-
bugged) programs can execute
much faster.

There are many fine Logo in-
terpreters on the market, but—as
this is written—only one Logo
compiler: ExperLogo from Expertel-
ligence (for the Apple Macintosh).
To illustrate the difference between
these two Logo environments, let’s
examine a program that uses recur-
sion to create a fractal “sponge.” (If
you're interested in programining
fractals, by the way, you might
want to explore the subject further
in two of my books, Discovering
Apple Logo and Beyond Turtle
Graphics, both published by
Addison-Wesley.)

Here's how the program is
written with an interpreter, Apple
Logo II, running on a 128K Apple
ITe or Ilc:

to sponge:size:limit

if:size <:limit [forward:size stop]

sponge:size/3:limit

left 60

sponge:size/3:limit
left 60
sponge:size/3:limit

right 120

sponge:size/3:limit
right 120
sponge:size /3:limit
left 60
sponge:size/3:limit
left 60
sponge:size/3:limit
end

Once this procedure has been
entered, it can be executed by enter-

ing its name with the appropriate
values chosen for the variables. For
example, the basic motif for the
curve can be seen by entering:
right 90

sponge 81 81

To see a more detailed level of
this curve, we could clear the screen
and enter:
right 90
sponge 81 3

With the Logo interpreter, this
picture takes 223 seconds to com-
plete. However, as soon as the pro-
gram is written it can be executed;
there is no time delay before the
program starts to run.

Interactive Rhythms

To write this program in ExperLogo,
you enter the same source code into
an edit window on the Macintosh
screen. Then the code is selected
and compiled. The compilation
time for this program is 19 seconds
on a 128K Macintosh (faster on a
Fat Mac with 512K).

Once the program is compiled,
it can be executed with the com-
mands shown above. The compiled
program draws the picture in 7 sec-
onds—more than 30 times faster
than the interpreted Logo. Of
course, the compiled program exe-
cutes faster partly because it's run-
ning on a 16/32-bit computer

rather than on an 8-bit computer;
but, as users of Macintosh BASIC
will attest, interpreters can run
slowly even on the Macintosh.

Is the speed gain important?
For small programs, it may not be.
But humans are funny creatures.
We have certain rhythms in our
interactions with each other and
with our machines. If our technol-
ogy is not operating at our pace, we
become frustrated. For example,
even though most photocopy ma-
chines operate pretty quickly, the
perceived difference between a
copier that takes 10 seconds for a
copy and one that takes only 2 sec-
onds is quite large. Those 8 seconds
are just long enough to destroy the
sense of flow.

In the case of computer pro-
grams we use every day, this sense
of flow is even more important.
When experimenting with graphic
images such as those shown above,
the sense of interactivity—of being
able to tinker with the curves—is
lost when each picture can take sev-
eral minutes to create.

The Logo compiler from Ex-
pertelligence is most welcome,
since it allows programmers to
write commercially useful software
with a powerful language—a lan-
guage that in its interpreted form is
often perceived as just a tool for
children to draw pretty pictures.

Next month, I'll show that just
as a compiler has made Logo a
much more useful language, an in-
terpreter is having the same effect
on a language for which compilers
are the norm—~Pascal.

Thornburg welcomes letters
from readers, but regrets that he
cannot always provide personal an-
swers. Correspondence should be
sent in care of COMPUTE! (@)
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On the Road With Fred D’lgnazio

Fred D'gnazio. Associate Editor

Buying The Right
Educational Software

What types of educational software
are people buying? What kind of
software do they need?

In the opinion of many educa-
tors, the most important use of the
computer as a learning tool lies in
improving students’ thinking skills
through the use of programming
languages like Logo; simulations
and builder kits like The Whatsit
Corporation (Sunburst) and Opera-
tion: Frog (Scholastic); microworlds
like Rocky’s Boots and Robot Odyssey
I (The Learning Company); and
problem-solving software like The
Pond, SemCalc, The Factory, and
Geometric Supposer (Sunburst).

But the sales of these products
are dwarfed by the sales of drill and
practice programs and learning

ames. A quick glance at a recent

illboard chart of the ten best-
selling educational packages shows
that eight of them are drill and
practicé programs and the remain-
ing two are learning games. Of the
drill and practice programs, two
teach how to type, three teach basic
math skills, two help students prac-
tice for the SAT college-entry exam,
and one teaches basic vocabulary
and spelling skills.

A look at TESS (The Educa-
tional Software Selector), published
by the Educational Products Infor-
mation Exchange and the Consum-
ers Union, shows the same
dominance of drill and practice pro-
grams. Of the 7,000 programs listed
in TESS, almost 70 percent are drill
and practice programs, and only 8.3
percent are simulation and problem-
solving programs. (For more infor-
mation about TESS, write to EPIE,
P.O. Box 839, Water Mill, NY
11976.)

Most experts in educational
computing have been critical of
drill and practice programs for
years. And most experts agree that

problem-solving and simulation
software is the most challenging
and interesting software for anyone
learning on a computer. If this is
true, why are companies producing
so much drill and practice software?
And, more importantly, why do
people prefer it?

Wary Adults

The answer is that most parents
(and many teachers) are not ready
for new kinds of software that teach
new skills in new, unfamiliar ways.
They don't understand how the
programs work or what they're
supposed to teach, or why it’s im-
portant, and they don’t see where
the programs fit into their chil-
dren’s learning. And since they
don't see a need for the programs,
they don’t buy them.

This is a natural reaction. For
most people, computers are still a
strange, almost alien, new medium.
Many parents are still uncomfort-
able having a computer in their
home. And many teachers, too, feel
privately fearful of computers.
They see the computer as a threat—
a means to automate them out of a
job. The more the computet’s role
in the classroom grows, the more
they see their own role being
eroded.

In addition, problem-solving
and thinking-skill software is an
unfamiliar, new application of com-
puters. We have a new medium
(computers) trying to teach ‘new
concepts (logic and thinking skills)
using new methods (microworlds,
simulations, etc.). This is too much
novelty for the average consum-
er—whether that consumer is a
parent or a school system. As a
result, most consumers are buying
drill and practice programs and
learning games because at least this
way they see the computer teaching
practical, necessary, and familiar
skills—using a nonthreatening, un-
derstandable approach. And in the

classroom, since the skills are famil-
iar, the programs that teach them
are more easily integrated into a
teacher’s lesson plan and curricu-
lum. A program that teaches a child
some spelling words can slip effort-
lessly into a curriculum, but what
does a teacher do with a program
that teaches a child how to think?

For the present, most parents
will be buying and using drill and
practice software and learning
games, and ignoring problem-
solving and simulation software.
Does this mean that companies
should stop producing these more
challenging, yet less successful pro-
grams? Hardly. Instead, educators
and software companies need to
launch a major effort to communi-
cate to parents and teachers the im-
portance of the new kinds of
software. To do this, software com-
panies must demonstrate to parents
and teachers why learning these
skills is important, and how the
software fits into their children’s
learning curriculum. [®)
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Telecomputing Today

Arlan R. Levitan

SIGs: Behind The Scenes

It appears that 1985 is rapidly be-
coming a banner year for electronic
Special Interest Groups (SIGs). Un-
fortunately, rapid growth is not
without its problems.

Electronic SIGs (also known as
discussion forums) are like comput-
erized clubs where people with a
common interest get together on-
line to exchange information, ideas,
comments, complaints, and public
domain computer programs. Usually
they are operated by commercial
information services such as
CompuServe. Besides computer-
oriented 5IGs, there are groups for
doctors, lawyers, educators, and
other professionals, not to mention
enthusiasts of travel, cooking, liter-
ature, rock ‘n’ roll, politics, human
sexuality, skiing, and ham radio.
There are SIGs for every taste, and
new ones are added every day.

SIGs are usually divided into
three areas. The most active area is
a message system subdivided into
several sections by topic where us-
ers can read and leave messages.
The oldest messages are overwrit-
ten when a new message is added,
so each message tends to have a life
of a week or less.

Each topic section also has a
file access database where impor-
tant messages may be stored more
permanently as text files, and
where users leave free copies of
public domain software.

Finally, each SIG also has a
conference area so online users can
exchange messages in an immedi-
ate mode. Everything you type ap-
pears on the screens of others
participating in the conference.

Online Bucks

SIGs generate extra income for
information services because they
encourage more online usage. But
how valuable are SIGs to an infor-
mation service’s bottom line?

Frankly, most SIGs generate only a
modest amount of revenue, and
some don’t break even. There are,
however, a significant number of
SIGs that are monstrous hits, large-
ly due to the work of their sysops
(system operators). In fact, each of
the top SIGs generates well over a
million dollars a year! That can
mean big bucks for the head sysop.
It’s not uncommon to find the sys-
op (or company sponsoring the
SIG) pulling down at least 5 percent
of the gross—$50,000 a year or
more. The assistant sysops general-
ly work for “fame and glory” and
get free time on the SIG for their
efforts.

Although SIGs used to be the
sole province of CompuServe, the
revenues that they've been pulling
in lately have prompted Delphi,
The Source, and other services to
get into the act. And the competi-
tion is just beginning to heat up.
The lure of substantial amounts of
SIG-generated money can do funny
things to people.

For example, the entire staff of
the Commodore SIG on one service
recently jumped ship and set up
shop with a competitor. The defec-
tion wasn’t a secret—the sysops
used the SIG message base to let
members know where they had
gone. And within the last year, the
head sysop of another popular SIG
had to contend with a palace coup
staged by his assistant sysops. After
the smoke cleared, there were two
SIGs instead of one—a SIG headed
by the original sysop and another
by the rebels. Keeping the SIG
peace might soon be a job for the
United Nations.

Fortunately, most SIGs are
very well run and perform a valu-
able function, acting as information
clearinghouses. But as useful as
they may be, there’s no point in
paying through the nose to enjoy
the benefits of regular involvement

in a SIG. Here are some general tips
that can help you save money
when participating in a SIG.

Be Selective

Don’t try to read every new item in
the message area. Many of the more
popular SIGs can turn over a thou-
sand messages or more in three or
four days. Pick one or two sections
with topics that appeal to you and
stick with them,

Many SIGs let you read
streams of messages without paus-
ing for a response from you be-
tween items. To take full advantage
of this feature, download the mes-
sages you want and read them off-
line. If you wish to reply to a
message or leave a new one of your
own, write your text offline as well;
you can send the entire message in
a matter of seconds rather than
pecking away online. (See last
month’s column for hints on this
technique.)

Unless you have a burning
question that can’t be answered by
the folks who access the message
section, pass up regularly attending
special online conferences. Com-
plete transcripts of the conferences
are usually available in the file ac-
cess areas shortly afterward. Given
the speed that most people type,
the text of a two-hour conference
can usually be downloaded in
about five minutes. If you can’t re-
sist conferences, don’t bother to
sign on at 1200 or 2400 bps if the
service charges hourly premiums
for these higher speeds. O’ 300
baud is just fine for conferences and
will keep the hourly rate you pay at
a minimum.

Finally, don't ignore using the
public domain program library of
your local computer user group as
an alternative to downloading files
from SIGs. An entire diskful of pro-
grams from a user group usually
costs no more than an hour of time
on a SIG. (o}
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INSIGHT: Atari

Bill Wilkinson

Atarl Input/Output

Much of what I'm about to discuss
this month has appeared in this
column before. And the bulk of this
information can also be found in
the Atari Technical Reference Man-
ual—presuming you can read
“techlish.” But this intro is neces-
sary so we can start talking about
the meat of our subject next month.

Still with me? Let’s go. Atari’s
operating system (OS)—which,
like the OS in any eight-bit com-
puter, takes up the bulk of Read
Only Memory (ROM)—is really a
thing of beauty. In fact, it may be
the only consistent OS to be found
in any microcomputer, short of
those sporting UNIX or its deriva-
tives. CP/M and MS5-DOS are such
kludges that most commercial pro-
grams bypass the OS. (That's why
there are so many “almost PC-
compatibles.”) The Commodore
64’s operating system comes close,
but its disk input/output is difficult
at best. And Apple’s ProDOS man-
ual states that “users desiring to
perform 1/O to devices other than
the disk drive are on their own!”

Atari users, on the other hand,
enjoy a system with such complete
support that, for most programs, all
necessary input/output operations
can be executed by calling a single
subroutine! That subroutine is
called, appropriately, Central
Input /Output (CIO). By calling CIO
with the proper values in certain
memory locations and the proper
pointer in the 6502's X register,
your programs can perform such
diverse operations as formatting a
disk, drawing a line on the graphics
screen, fetching a keystroke from
the keyboard, sending output to the
printer, or reading 25,000 bytes
from a disk file.

Yet, CIO is invisible to most
Atari users. For example, many of
the capabilities which magazine
and newsletter articles attribute to

BASIC are not part of BASIC at all.
None of the graphics (including the
so-called BASIC graphics modes) in
Atari BASIC are actually performed
by BASIC. Instead, BASIC simply
translates the graphics command
into a call to CIO. Atari developed
this system in 1978, and it wasn’t
until the Macintosh appeared that
such a revolutionary concept was
repeated in a popular computer.

Generally, you have to become
a machine language programmer to
appreciate and use all the features
of CIO. So why read any of this,
then? Because calls to CIO can’t
perform every input/output task
possible on Atari computers. What
can't CIO do? First, let’s take a
glance at what it can do.

Cadlling CIO

When CIO is called by a program, it
expects the X register to contain a
pointer to an Input/Output Control
Block (IOCB). IOCBs are blocks of
memory 16 bytes long which con-
trol CIO functions. The pointer val-
ue for the X register is easily
calculated—it’s actually the BASIC
file number (as in OPEN #14,
0,”K:”) multiplied times 16, be-
cause there are 16 bytes per IOCB.
One of the bytes within the IOCB
then tells CIO what function the
program is requesting.

There are seven fundamental
functions available: OPEN,
CLOSE, STATUS, PRINT, INPUT,
Block PUT, and Block GET. In addi-
tion, there are some extended func-
tions. BASIC programmers are
familiar with these because of the
X1O statement, which allows you to
call the functions from BASIC. But
several other BASIC statements (in-
cluding NOTE, POINT, DRAWTO,
and LOCATE) access the CIO ex-
tended functions, too.

After CIO examines the IOCB
and determines which function is
being requested, it decides which

device (keyboard, disk, screen, etc.)
should service the request. Then it
calls an appropriate routine within
the device driver for that device.
(For example, the Disk Operating
System—or more properly, the File
Management System-—is the de-
vice driver for the disk drive.) If the
request is for an extended function,
it is passed on unchanged to the
device driver.

Well, with 256 possible com-
mand values, you would think that
there isn’t any request, however bi-
zarre, which couldn’t be serviced
via CIO. In theory, true. In reality,
you have to stop adding functions
somewhere or you run out of mem-
ory. Thus Atari’s CIO-based graph-
ics have no function for drawing a
circle, and DOS provides no com-
mand to format a disk without also
writing a boot and directory.

If you want to draw a circle,
you can write a routine to calculate
and PLOT points or change screen
memory directly. If you want to
mess with the disk drive, though,
you have to learn about another
routine within the Atari ROMs,
Serial Input/Output.

The Mysterious SIO

SIO—which lets Atari computers
talk to devices (such as printers and
disk drives) which hook up to the
serial bus—has acquired an unde-
served aura of mystery. Actually,
though, in some ways it is easier to
call SIO than it is to call CIO!
For example, there is only one
SIO “device” and only one Device
Control Block (DCB). So even the X
register pointer required by CIO
isn’t necessary when calling SIO.
Intrigued? I hope so, because it's
time to sign off for now. But after
this brief overview, we're ready for
next month’s column: We'll show
how to write a program to call SIO.

(]
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IBM Personal Computing

Donald B. Trivette

New Life For Aging PCs
This month’s COMPUTE! is full of
new wares from the Summer Con-
sumer Electronics Show. But most
of us can't afford to toss out the old
and bring in the new-—at least not
yearly—so let’s look at an interest-
ing alternative.

One way to give new life to an
aging PC is with a PCturbo board
by Orchid Technology (47790 Wes-
tinghouse Drive, Fremont, CA
94539). PCturbo, which installs in
one of the PC’'s expansion slots,
contains a whole new computer and
a whole new memory. It's like hav-
ing a new computer inside an old
computer. The old computer is the
original IBM PC with its memory
and Intel 8088 microprocessor. The
new computer is completely con-
tained on the PCturbo board; it has
an Intel 80186 microprocessor with
up to 640K RAM.

You don’t lose your old PC in
the bargain—a PC with PCturbo is
like two separate computers. In PC
mode, the computer runs just as it
always did. But in PCturbo mode,
the machine zips through most pro-
grams three to four times faster.
Two new DOS-like commands—
TURBO and GOPC—switch from
one mode to another.

The PCturbo board executes all
the usual program instructions, but
handles input/output in a special
way. For example, when a disk op-
eration generates an input/output
interrupt, the PCturbo’s 80186 pro-
cessor passes the [/O task along to
the slower 8088 processor. That
means the 80186 can run a program
at full speed without stopping to
process time-consuming interrup-
tions from the keyboard, screen,
disk, and printer.

Nor is the PC’s original memo-
ry left idle. Software supplied with
PCturbo allows that memory to be
used as one or more electronic
RAM disks and as a disk cache (pro-

nounced like “cash”). Disk caching
has been around for years as a way
to speed up I/O on mainframe
computers. No matter how fast disk
drives are, memory is three to four
times faster. The PCturbo disk-
caching software automatically
moves blocks of data (called sec-
tors) from the disk to the cache (the
old PC memory) so the data will be
there when needed. In fact, the
caching software anticipates re-
quests: It moves the next disk sector
into memory as well. All this is
completely transparent to the appli-
cation software—it still thinks it's
reading and writing data on a flop-
py disk.

A Dramatic Speed-Up

How well does disk-caching work?
To find out, I plugged a PCturbo
board into my three-year-old 320K
PC and invited over a friend.

Henry and his wife own an
interior design firm; they use their
PC with Lotus 1-2-3 to keep track of
chairs, tables, wallpaper, fabrics,
taxes, and all the other charges for a
job. I had heard Henry complaining
about the spreadsheet for a modest
residence he is doing for a surgeon.
The spreadsheet is 28 columns
wide by 389 rows deep—about
170,000 opulent bytes. When
something is added—say a Ming
vase—it takes the program 15.5
seconds to recalculate. (We all
should have to spend a half-million
dollars at four items per minute!)
With the computer in PCturbo
mode, the recalculations were cut to
six seconds. That's a speed increase
of 250 percent (or six more items per
minute).

My own problems more often
involve checking the spelling in a
manuscript rather than spending
money more rapidly. I recalled a
2,049-word article (it took the PC
three seconds to count the number
of words; PCturbo, one second) and
set Word Proof, the IBM spelling

checker, to work. In 41 seconds,
PCturbo verified that the article
had no errors; in regular PC mode,
the job took 107 seconds. To speed
things up even more, I moved Word
Proof's 125,000-word dictionary
from a floppy disk to an electronic
RAM disk created in the regular PC
memory. PCturbo polished off all
2,049 words in 18 seconds (almost
114 words per second); the PC by
itself took 77 seconds—more than
four times longer.

And how much does it cost to
find spelling errors faster than
Superman? The invoice from Or-
chid Technology is $747 for the
PCturbo board with 256K of mem-
ory, and $375 for the optional 384K
memory module to reach a total
640K. The fully loaded board—
PCturbo with 640K—costs $1,122.
Not bad for an accessory that al-
most turns a three-year-old PC into
a PC AT.

Almost, that is, because the PC
won’t do a few things in PCturbo
mode. IBM BASIC is an IBM propri-
etary product built into a chip on
the PC’s main circuit board; it’s not
available to PCturbo, so you must
switch to PC mode to run BASIC or
BASICA. But compiled BASIC runs
just fine with PCturbo. Also, the
PCturbo board I tested wouldn’t
run communications programs (it
couldn’t find the modem). How-
ever, Orchid says it has a solution
to that in the works. Somehow it’s
comforting to know there’s lots of
life left in the old PC.

Odds And Ends

The second edition of IBM’s Direc-
tory of Personally Developed Soft-
ware has been out for several
months. To get a free copy, call 1-
800-IBM-PCSW (a.k.a. 1-800-426-
7279). The new directory lists 58
software products ranging in price
from $15 to $150, although most
cost about $20. There are some real
bargains here. (o)

August 1985 COMPUTE 35


http:invite.cl

Programming the Ti

C. Regena

Trivia Quiz

There has been quite a big fuss
about the trivia-type question and
answer games— Trivial Pursuit and
the various takeoffs. I'm certain
that you've also seen ads for com-
puter versions of these board
games. Have you ever wanted to
buy one? Wait! Write your own.
This month’s program, ““Trivia
Quiz,” gives you the basic structure
for a question and answer game.

The main part of either the
board games or the computer ver-
sions is the bank of questions. Of
course, we can’t publish a program
with questions already included be-
cause it would take up the whole
magazine. To make your own
game, you must invent your own
questions. Teachers can use this
program for a basic essay-type quiz
on any subject, and families can
think up questions that appeal to
their interests.

The computer is used to shuffle
the questions, or to randomly
choose one question at a time and
give its corresponding answer.
Once a question comes up, it is not
used again.

I've previously published pro-
grams for a matching quiz and a
multiple-choice quiz. This program
creates a fill-in-the-answer or essay
quiz. You can even print out copies
of tests that have the questions in a
different order for each person.

Modifying The Program

In each of the program’s DATA
statements, first write a question,
then type a comma, then put the
answer. Remember to adjust the
spacing so it looks nice on the
screen (no words split across screen
boundaries). If you need commas
within the question or the answer,
you'll need to use quotes. Just to
give you an idea, the sample pro-
gram contains questions from nurs-
ery rhymes and fairy tales.

Adjust the DIMension state-
ment for the number of questions
you put in your DATA statements.
For an example, I've used only 20
questions. You'll probably want
many more for a trivia quiz. Also
define N in line 120 for the number
of possible questions.

After the computer chooses
and prints a question, the player
inputs the answer. The computer
then prints the correct answer. The
computer does not keep score,
however, because you may want to
accept several forms of the answer.
For instance, you could accept the
answer to the question of what Lit-
tle Miss Muffet ate as “curds and
whey,” “her curds and whey, or
even “cottage cheese”’—but you
would not accept “porridge.”

Trivia Quiz simply asks the
questions, so any number of people
can play. You may want to expand
the program to ask questions of
each player in turn, to add scoring,
or to make a more complex game.
Of course, you can add graphics
and sound, too.

If you wish to save typing ef-
fort, send a blank cassette or disk, a
stamped, self-addressed mailer,
and $3 to:

C. Regena
P.O. Box 1502
Cedar City, UT 84720

Please be sure to specify that you
want the TI version of Trivia

Quiz.

Answers To Reader
Questions

I cover TI BASIC exclusively in this
column because most COMPUTE!
readers have console BASIC only.
For other programming languages
and hardware information, a good
newsletter is published by the
99’ers User Group Association,
3535 South H Street, #93, Bakers-
field, CA 93304. This is a nonprofit
organization that communicates

with hundreds of local user groups.
User groups are still going
strong and are your best source of
information and help. Many pub-
lish excellent newsletters (sorry, too
numerous to mention here, and [
wouldn’t want to slight anyone).

New software is still being pro-
duced for the TI—I guess because
there are over two million TIs out
there. Most new programs are en-
tertainment and educational titles.
And yes, the Extended BASIC mod-
ule remains available.

Hardware also is abundant.
There are separate units for each
peripheral, which saves you money
if you need only one item. There
are also combinations. One attrac-
tive unit I've used is CorComp’s
expansion unit that contains an
RS-232 interface, 32K memory ex-
pansion, and a disk controller, all in
a box about six inches wide that
connects to the side of the console.
It works just like the TI Peripheral
Expansion Box but without the bulk
and the noisy fan. My only com-
plaint is that the disk drive connec-
tor isn’t the same as the TI disk
drive ribbon cable, but I understand
Radio Shack has the necessary
connections.

Next month I'll discuss how to
use peripherals in your programming.

Trivia Quiz

160 REM TRIVIA QUIZ

119 DIM S$(208),As$(2@)

1280 N=29

130 CALL CLEAR

140 PRINT TAB(8);"TRIVIA QU
Izll

PRINT ::"A QUESTION WIL
L BE SHOWN.*"

PRINT :1:"TYPE THE ANSWE
R (WITHOUT"
PRINT :"COMMAS)
ESS <ENTER>."
PRINT ::"THE CORRECT AN
SWER IS SHOWN. "

PRINT ::"PRESS THE SPAC
E BAR TO"

PRINT :"CONTINUE."

FOR C=1 TO N

READ S%(C),As$(C)

NEXT C

159
1608
170 THEN PR
189
199

209
219
220
239
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2402

250
260
270
280

I00
310
320
330
3408
350
I60
370
380
390
400
410
429

430

440

459

460

470

489

490

S0

528

539

S48

5590

560

570

580

599

(-1

620

PRINT :::"PRESS ANY KEY
70 START."

CALL KEY(@,K,S)

IF S<1 THEN 2598

FDR C=1 TO N

CALL CLEAR

RANDOMI ZE

R=INT (NSRND) +1

IF S$(R)="" THEN 396
PRINT S$(R)::

CALL SOUND(1P@,14%97,2)
INPUT Bs

PRINT :AS$(R)

CALL KEY(9,K,S)

IF K<>32 THEN 369
S$(R)=""

NEXT C

CALL CLEAR

REM PUT QUESTIDNS HERE

DATA WHO LOST THEIR MIT
TENS?, THE THREE LITTLE
KITTENS

DATA WHD WERE THE THREE
MEN IN A TUB?,"THE BUT
CHER, THE BAKER, THE CaA
NDLESTICK MAKER"

DATA WHEN WILL THE CRAD

LE ROCK?,WHEN THE WIND

BLOWS

DATA WHAT DID JACK AND

JILL{b& SPACES)YFETCH?,A

PAIL OF WATER

DATA WHO CUT OFF MICE’'S
TAILS?, THE FARMER’S WI

FE

DATA HOW MAY BAGS OF WD

OL DID THEBLACK SHEEP H

AVE?, THREE

DATA WHO VISITED THE TH

REE BEARS’HOME?,GOLDILO

CKS

DATA WHO CHOKED ON AN A

PPLE?, SNOW WHITE

DATA WHO SANG FOR HIS S

UPPER?,LITTLE TOMMY TUC

KER

DATA WHAT DID THE THREE
PIGS USE TO BUILD THEI

R HOUSES?,"STRAW, STICK

S, BRICKS"

DATA WHO USED HER LONG

HAIR TO{(3 SPACES}SEE TH

E PRINCE?,RAPUNZEL

DATA WHAT DID JACK FIND
IN HIS{3 SPACESI}CHRIST

MAS PIE?,A PLUM

DATA WHAT DID LITTLE MI

85 MUFFET EAT?,CURDS AN

D WHEY

DATA WHO WAS LITTLE RED
RIDING{(3 SPACESYHOOD G

OING TO VISIT?,HER GRAN

DMOTHER

DATA WHAT COULDN’T JACK
SPRAT{(4 SPACES}EAT?,FA
T

DATA WHO STOLE A PIG AN
D AWAY DIDRUN?,"TOM, TH

E PIPER’>S SON"

DATA WHO JUMPED OVER A

{11 SPACESYCANDLESTICK?,

JACK

DATA WHO SLEPT WITH HIS
STOCKINGSON?,MY SON JD
HN

DATA WHOSE FOOT FIT THE
GLASS{4 SPACES)}SLIPPER
?,CINDERELLA

DATA WHAT KIND OF MEAT
DID ONE OFTHE LITTLE PI

GGIES HAVE?,ROAST BEEF

END
(@

CAPUTE!

Tl Webster Dines Qut

In line 480 of this game program
from the June issue (Program 6, p.
57), the DISPLAY AT(3,22) should
be DISPLAY AT(23,22). Reader
Andrew Sonon supplied this cor-
rection, which moves the score in-
dication to its proper place on the
screen.

Apple MLX Error Messages
Although there are no errors in the
“Apple MLX" listing from the June
issue (p. 114), a number of readers
have encountered DISK ERROR
messages at unusual times. During
normal operation of the program,
the only errors that should occur
are ones involving disk access; line
100 traps these errors. However, a
side effect of this error trapping is
that typing mistakes you make
while entering MLX can also pro-
duce the message in line 610. Thus,
if MLX gives you a DISK ERROR
message when you are not access-
ing the disk, you need to check for a
typing mistake in the MLX pro-
gram. Lines 330-340 are a common
problem area. Make sure you have
not confused the letter O (used in
the variable names O$%$ and O in
those lines) with the number zero,
which also appears in line 340. In
COMPUTE!'s listings, a zero always
has a diagonal slash through it.

Commodore Disk Editor
The POKE 1024, PEEK(254) in line
260 of this disk utility program
from the June issue (p. 98) prevents
you from changing the value of the
first byte in a sector. This is the
track number for the next sector in
the file, so you may not need to
change its value very often. How-
ever, you can modify the program
to allow editing of the first byte by
replacing the GOTO 260 at the end
of line 310 with WAIT 198,255:
GOTO 280.

Editing Enhancement For
Softball Statistics

This record-keeping program from
the July issue (p. 30) works as pub-
lished for all the listed computers.
However, the data input process
can be simplified by allowing cor-
rections for each player’s statistics.
To accomplish this, make the fol-
lowing changes to the general pro-
gram (Program 1):

545 PRINT

546 PRINT "EVERYTHING OK (Y/N)
?l'

547 INPUT AS

548 IF AS$<>"N" AND A$<>"Y" THE
N 545

549 IF AS$="N" THEN 4290

T1-99/4A users should also make
the following additional changes:

548 IF (AS<>"N")*(A$<>"Y") THE
N 545

Atari users should also make the
following additional changes:

259 NEXT I:PRINT " {DOWNXE
verything OK (Y/N)?":
GOSUB 630:1F AS="N" T
HEN 210

255 GOSUEB 460

Mindbusters For Atari
DOS 3.0

To use the Atari version of this
thinking game from the April issue
(p. 50) with DOS 3.0, you must
delete the DIM K(255) in line 5 and
make the following changes to line
1.

1 DIM K(255;:FOR 1 = 0 TO 255: K(I) = 0:
NEXT I: GOTO 5 e
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Archon lI: Adept

Arthur Leyenberger

Requirements: Commodore 64 or 128;
Atari 400/800 or XL with at least 48K
RAM; or an Apple I1-series computer with
at least 48K RAM. All versions also re-
quire a disk drive and a joystick.

In any entertainment business, whether
it is movies, books, or videogames,
there is a natural tendency to produce
sequels to existing hits. Making sequels
can be approached in a number of
ways. Often the sequel is just more of
the same thing, such as Jaws Il and Jaws
3-D; the hope is that there will be con-
tinued demand for more of the same
thing. The risk in this approach is that
people may eventually grow tired of
the old formula.

Another approach is to use the
same basic theme of the original, but
add something new or better to the
sequel—as in the successful Star Wars
and Star Trek films. This is also the case
with Archon 11: Adept, a new game from
Free Fall Associates, published by Elec-
tronic Arts.

Adept was designed to be a game
that has the same mixture of strategy,
action, and play mechanics as the origi-
nal Archon. But it is sufficiently differ-
ent to please both new players and
long-time Archon devotees.

Casting Magic Spelis

Adept is basically a game of magic, fo-
cusing on energy and resource manage-
ment. Unlike Archon, it allows people of
different skill levels to compete more
equally. The combination of strategic
board play and individual combat
means that people who don't have fan-
tastic reflexes have a reasonable chance
of winning,

Each side starts with four Adepts,
similar to the Wizard and the Sorceress
pieces in Archon. The game begins with
one Adept on each of the four elements:
Earth, Water, Air, and Fire. The ele-
ments are represented by colored bands
on the screen. Your pieces are shown

vertically on each side of the screen,
with the more powerful, flexible pieces
at the top.

The more powerful pieces require
more energy to manipulate. Choosing
the beginner level gives you the most
energy while choosing the advanced
level gives you the least. The play level
also affects the speed of the pieces in
combat. Each piece can cast spells, and
every spell costs magical energy. You
can cast as many spells as you want
with any piece as long as you can afford
it. To gain magical energy, you must
occupy “power points.”” If you occupy
all of the power points, you win the
game.,

You shape your magical army de-
pending on such factors as your skill
with a particular piece, a certain strate-
gy, or the pieces you like. Each side has
four different elemental pieces that can
be called upon. They are strongest in
their own element but can be played in
any element. Some of the pieces are
common to both sides, while others are
unique.

When you choose a piece, you are
shown the amount of energy you cur-
rently have as well as how much ener-
gy it costs to use that piece or cast a
spell. Although many of the spells are
familiar to the experienced Archon play-
er, some have new twists. For example,
the Imprison spell lets you trap an ene-
my piece as long as you have the ener-
gy to pay for it. Casting and main-
taining this spell costs energy during
every turn, so imprisoning everyone in
sight would soon drain your resources
and lose you the game.

Apocalypse Now
All of the spells can be cast repeatedly,
with one exception: the Apocalypse.
You can cast this spell only once, since
it begins a battle that ends the game. It
is a one-on-one, winner-take-all battle
that is shaped by your strategic posi-
tion: the amount of energy, number of
pieces, and surviving Adepts you have
left. The result can be either a well-
matched or very one-sided battle.
This go-for-broke spell typically is
cast in two situations. One is if you are
way ahead and, for some reason, are
having trouble occupying the last power

point. The other situation is when
you're in danger of losing the game and
have no other way out. Since the Apoc-
alypse spell is expensive, casting it in a
weak position weakens you still more.

Adept contains a wider variety of
creatures than are found in Archon.
Each piece has a unique weapon and
performs best in a certain element. For
example, the Juggernaut is best suited
to Air and uses itself as a missile. When
fired, it glows and charges across the
screen. While in motion, it is invulnera-
ble and destroys anything in its path.
Using the Juggernaut in the water,
however, significantly slows it down
and makes it more vulnerable to attack.

In 1983, Archon ranked at the top
of almost every gamer’s list. It still be-
longs in the videogame hall of fame.
Archon II: Adept is even better than
Archon and should rank even higher
with experienced Archon devotees as
well as with players new to the world of
magic and strategy.

Archon Il:Adept
Electronic Arts

2755 Campus Drive

San Mateo, CA 94403
$33 (Commodore & Atari)
$40 (Apple)

WordPerfect
For IBM

Richard Mansfield, Senior Editor

Requirements: IBM PC or compatible
with at least 192K of RAM, two disk
drives, DOS 2.0 or higher, and a printer.
Not compatible with the PCjr.

This is an excellent word processor. In
addition to performing all the usual
tasks with speed and efficiency, Word-
Perfect includes many features which
are either rare or unique.

Perhaps its best single feature is
that it gives you a blank screen to write
on—no distractions from control codes,
command lines, or other clutter. Just a
couple of unobtrusive numbers in the
lower-right corner to identify the col-
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umn, line, and page. You can call up a
screen with control codes, but when
you're writing, what you see is what
you get: Underlined passages are un-
derlined, bold is bold, indenting looks
like it will on paper.

The spelling checker is another ex-
traordinary feature; it's fast and effec-
tively organized. The dictionary comes
with 100,000 words (more than most
paperback dictionaries), is easily ex-
panded, stunningly quick, and simple
to use. It even looks up words phoneti-
cally: If you type komitty it will look up
committee for you. It checks for double
words (such as ““Paris in the the
spring’’) and gives a word count as well.

If there are things you do repeated-
ly, you can create macros, little pro-
grams that control the word processor.
Then, at the touch of a single key, you
can type in a frequently used address,
save the file, search for another file, etc.
You can also create two screens and
switch between them, and instruct the

word processor to automatically save
backup copies of your current work
every few minutes. And WordPerfect
has a sophisticated, efficient footnote
capability.

Sophisticated and efficient are
good words to describe this program.
While it is easy to use, it contains so
many features and advanced com-
mands that even the most demanding
writers should find what they need.
Statistical typing, math calculation,
automated outline numbering, auto-
mated compilation of tables of con-
tents—the list goes on. If you need
some arcane function, you're likely to
find it in WordPerfect. If you simply
need a powerful, sensible writing ma-
chine, you owe it to yourself to consider
this fine tool.

WordPerfect

SSI Software

325 North State Street
Orem, UT 84057
$495

For Apple And 64

Requirements: Commodore 64 with a disk
drive; or an Apple I1-series computer with
at least 48K RAM and a disk drive.

Adventures in Narnia is an adventure
game based on the book The Chronicles
of Narnia by C.S. Lewis. When we first
opened the package, my son exclaimed,
““Hey, I've read that book!” Inside is a
paperback entitled The Lion, the Witch
and the Wardrobe, a popular story in the
Chronicles series which was the inspi-
ration for Adventures in Narnia. The
characters in the game are the same as
those in the book. You don't have to
read the book to play the game, but if
you play the game and enjoy it, you'll
probably want to read the book.

Adventures in Narnia is actually a
combination adventure, arcade, and
board game. It even comes with a deck
of game cards and a pair of dice. High-
resolution computer graphics replace
the traditional board, but sometimes
during the arcade action you bump into
something that requires you to roll the
dice or choose a card. Adventures in
Narnia was designed to use the com-
puter, but still resemble a board game
and bring human interaction into play.
As a result, the game is not always
machine-controlled. Its authors point
out that the computer waits while you
“think, discuss, decide.” You can “‘stra-
tegize and argue (without penalty) in
the middle of the game, allowing the
fun and humor of dialogue that is miss-
ing in normal videogames.”

Adventures In Narnia

C. Regena

Other adventures are available in
this series as well—such as Dawn
Treader, based on the story The Voyage
of the “Dawn Treader.”

Dodging Evil Dwarfs

The game actually is a two-part adven-
ture with two different arcade screens.
In the first adventure, you start out in
the wardrobe and try to gain points and
strength. In the second adventure, you
use the strength to reach a character
called Aslan the Lion.

You start the game by shuffling the
cards and placing them near the com-
puter. Your player is at the right side of
the screen among randomly placed
bushes, flowers, and beavers. Evil
dwarfs dart about, and you have to
avoid them. Dwarfs can also hide in the
bushes, so you don’t want to hit a bush.
You can gather flowers to gain points,
and you can meet a friendly beaver to
gain strengths (indicated by hearts at
the top of the screen). The evil dwarfs
patrol Narnia and go around stomping
on flowers and beavers to prevent your
success.

The game action is quick. If you hit
a dwarf (or a moving bush), you're sent
to a dwarf battle. The dwarf thinks of a
random number, and you must roll the
dice to beat his number. If you win, you
get 500 points, but if you lose, you
sacrifice one strength.

From time to time, Edmund and
the Witch appear on the screen. Your

job is to intercept Edmund to prevent
him from reaching the Witch. The first
adventure ends if the Witch captures
Edmund, or if you get ten heart
strengths, or if your time runs out, Then
the next adventure starts.

Inside The Ice Maze

The second adventure takes place in the
Ice Maze with your character at the
lower-right corner of the screen and
Aslan the Lion at the upper left. Your
object is to get to Aslan, but the Witch
sends evil crystals through the maze to
stop you. If you get hit by a crystal,
you're sent back to the beginning and
you lose one heart. If you lose all the
hearts and get hit again, you lose the
game,

The gravity chutes are another
hazard. Snow is falling inside these
chutes, and if you step into one, you'll
tumble to the bottom and find yourself
sealed inside the maze.

If you run into a door, you're side-
tracked to a subadventure. Since the
game action is fast, you'll probably run
into some doors by accident. Once in a
subadventure, you're directed to pick a
card. Then you enter the card’s code
into the computer. If your card is Aslan
the Lion, you automatically gain one
heart strength. If you draw a Zap card,
you're automatically sent back to the
beginning of the maze and you lose one
strength. Other cards—such as Fenris
Ulf the Wolf, Cair Paravel the Castle,
and Jadis the Witch—require you to roll
the dice to determine your conse-
quences, which can be good or bad.
After the subadventure, you return to
the maze for another crack at Aslan the
Lion.

You lose the game if the Witch
steals all your hearts with her ice crys-
tals or if time runs out. You win the
game by reaching Aslan the Lion. Your
final score is determined by the running
score on the screen plus 1000 points for
foiling the Witch, 1000 points for each
remaining heart, and the remaining
time multiplied by 10.

The instruction booklet that comes
with this package is very good. It pre-
sents all aspects of the game so you can
identify each object and recognize
whether it is good or bad. Color screen
photos are accompanied with explana-
tions for each possibility. And as you
play the game, the screen instructions
also are easy to understand.

If you own more than one com-
puter, note that the Apple and 64 ver-
sions of this program are on flip sides of
the same disk.

Adventures in Narnia

Word, Inc.

4800 W. Waco Drive

Waco, TX 76796

$39.95 (@)
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Classified

in boldface (any number of lines.)

MasterCard is accepted.

words to be set in boldface.

(919) 275-9809.

COMPUTE! Classified is a low-cost way to tell over 350,000
microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital
letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set

Terms: Prepayment is required. Check, money order, American Express, Visa, or

Form: Ads are subject to publisher’s approval and must be either typed or legibly
printed, One line equals 40 letters and spaces between words. Please underline

General Information: Advertisers using post office box numbers in their ads must
supply permanent address and telephone numbers. Orders will not be acknowl-
edged. Ad will appear in next available issue after receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!,
P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry Blair at

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers,
but will attempt to screen out misleading or questionable copy.

SOFTWARE

TI99 LOTTO PICKER. Go for Million Dollar
Jackpots! Picks LOTTQ, Daily Numbers, &
Win-4. All USA Lotto games are programmed
in. $25. RIDGE, 170 Broadway, #201-C,
NYC, NY 10038. 718-833-6335. Free Catalog.

IBM PCjr OWNERS: We have the software you
want. We also have kits for easy 2nd drive addi-
tion. Free catalog. OOWL SOFTWARE, 1435
Burnley Sq. N., Columbus, OH 43229.

PRINT USR - Formatted numeric output.

Use with your BASIC program. ML speed.
48K+ Apple or C64. Send $9.95 to: MAK Ent,,
1702 W. Lender, Mesa, AZ 85202.

AMCUP, AN ORIGINAL sailboat racing game.
1 or 2 players. C-64 w/1541 + joystick.
$14.95 ch./m.o. SASE for info. Dream Dog
Software, P.O. Box 1724, Eugene, OR 97440.

“CRAPSMAN!” The C-64 casino craps tutor!
Learn all bets. Test systems. Up to four players.
$31.95 pp, disk. EMCEE SOFT CORP., P.O. Box
402124, Miami Beach, FL 33140.

SHOPPING LIST PROGRAM for C-64 with
1541 disk and printer. It prepares a shopping list
for meals you select, organized by your market
sections. Send $42 to 4955 Woodman Ave., Sher-
man Oaks, CA 91423

SOFTWARE PROTECTOR 64. Copy and list
protect your valuable Basic programs.

Only $10 (disk only). Systems Software,

44 Rte 25A #209, Smithtown, NY 11787.

PINOCHLE for Commodore 64, PC and PCijr.
Real, double-deck, partnership pinochle

gives you a partner and two opponents!

On disk, $25 postpaid. Jim Bernard, §018
Sunset Path Ct., Springfield, VA 22153.

Ti CHECKWRITER Letter code and dollar
amount are all that's necessary to print

a complete check. Provides yearly totals
for taxes. Disk $24.95. R.LP. Software
248 Purisima Rd., Woodside CA 94062.

SCIENCE SOFTWARE with graphics for the
Commeodore 64. Astronomy programs, etc.
Catalog and demo disk $3. David Eagle,
7952 W. Quarto Dr, Littleton, CO 80123.

FIXED ASSET DEPRECIATION on Cé4.
Handles acrs and pre-acrs methods, $39.95.
For free info write: MPM Software Prods.,
P.O. Box 3522, Glendale, CA 91201.

ATARI USERS. 4 games on cassette, $25.
Saucers + monsters, poker, sea finder, pinball.
Write or call Keith Anderson, 8435 12th Ave.,
Silver Spring, MD 20903 (301) 434-0285.

HARDWARE

REPLACEMENT POWER SUPPLIES FOR
C-64 or VIC-20. $29 ea. plus $3 shipping.
64 parts list $5-refundable w/1st order.

AA Computer, 2726 Park St., JAX, FL 32205,

NUMERIC KEYPAD with joystick CURSOR
control, gold contact $75. Centronics interface
$40. Autodos cartridge automatically loads
programs from easy-to-use menu $40. All C-64
fully compatible. SS 64 RF Mod. $40. Battery
Back-up with best available protection for C-64
$50, Apple/IBM $150 (U.S.) APPLIED
COMPUTING, Box 1566, PTBO, ONT. K9} 7H7.
Send $2 for cat. Call (705) 745-8617 anytime.

MISCELLANEOQUS

Trade in your used Commodore or Atari

on a brand new C-128 or Atari ST. This offer
may not be available through retail outlets.
Brochure $1.50 and SASE. NEW WEST
TECHNOLOGY, 4B Monroe Pkw., Box 200, Ste.
134, Lake Oswego, OR 97034

FLYING COMPUTERS but stuck on the ground?
Learn requirements to fly aircraft, with or with-
out license. $3.00 to: Aviation Resource, P.O. Box
369-C, Lancaster, NY 14086.

Super 99 Monthly—quality info for TI-99/4A
& compatibles since 09/84. US $12/yr. Other
$16/yr. Bytemaster Computer Svces., 171
Mustang, Sulphur, LA 70663.

FREE! SHOP BY MODEM in our revoluticnary
electronic shopping mall. We even accept
credit cards! We have products YOU want!

Call 1-818-840-8066 with your modem NOW!

BUY-SELL-TRADE computers, hardware, soft-
ware. Announce clubs, BBS’s, etc. Send for
free sample of Micro-Swap, the computer
classifieds. P.O. Box 24, Esmond, IL 60129.

COMPUTER OWNERS!!! Earn dollars and save
money with your computer. Write C&D
Associates, Box 851, Mt. Prospect, IL 60056.
Specify computer type. No Investment!!

TI-99/4A Software/Hardware bargains.
Hard to find items. Huge selection.
Fast Service. Free Catalog.

D.E.C., Box 690, Hicksville, NY 11801

LOWEST DISK PRICES-55/DD with sleeve &
label-10/$8.80, bulk 100/$78. Ds/DD with
sleeve & label-10/$10.90, bulk 100/$99.
Prime quality major mfr's overstock!
Money-back satisfaction guarantee! Min

order $15. Pay by MC/Visa/AE, UNITECH
20 Hurley 5t., Cambridge, MA 02141

(800) 343-0472, in Mass (617) 864-8324.

HELP IS ON THE WAY!

Just call 1-800-334-0868 to get your free
copy of the latest COMPUTE! Books Catalog!
If you need help in getting information on
all of the latest COMPUTE! book titles
available plus all COMPUTE! backlist titles,
call us today!

SAFEGUARD YOUR COMPUTER KEYBOARD
from contaminants with OVERBYTE molded
keyboard covers. $24.95 xparent & durable.

Call (213) 866-2583/send $2 further info.
OVERBYTE-P.O. Box 10652, Burbank, CA 91510.

PHONEMARK DATASETTES: Cé4, Plus4, Vic20.
$25.00 plus shipping. We are direct importers.
American Mercantile Co., 2450 1st Ave., South,
Seattle, WA 98134 (206) 624-6141.

DISK SERVICE MANUAL. Service floppies
without special software or equipment.
FREE information. Consumertronics-DSM,
P.O. Drawer 537, Alamogordo, NM 88310.

MAXELL MD1, $1.39 - MD2, $1.99. Dysan
104/1D, $1.79 - 104/2D, $2.39. Shipping
$3.75. Also Verbatim, IBM, 3M, BASF. TAPE
WORLD, 220 Spring St., Butler, PA 16001,
1-800-245-6000, Visa, MC.

$$ MONEY MAKER $$

Increase your income by hundreds and even
thousands of dollars. Money back guarantee!
(Apple, Macintosh, IBM) Free brochure:
1-800-223-5838 (305-771-6498).
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pictures move down one frame, de-
leting the picture in the designated
frame. Frame 20 is always blank
after a deletion.

The inverse function (press 9)
works just like inverse in editing
mode, but inverts all 20 frames at
once.

To clear all 20 frames, press Q
to quit or C to clear. Since these last
two functions can have drastic re-
sults, Animator lets you abort either
one without harm,

When you finish a sequence,
press S to save it on disk. The
screen clears and displays three op-
tions: You can Press A to abort the
save, F to list the picture files on
that disk, or any other key to con-
tinue with the save. Picture file-
names are limited to eight
characters (the first character can-
not be a number). Do not add a
three-character extension; Anima-
tor automatically appends the ex-
tension .ANI when you save or load
a picture file.

Finally, Animator’s program
option (available only in the IBM
PC/PCjr version) can write a sepa-
rate BASIC program to display your
cartoon. Press P to select this op-
tion, and sit back while Animator
writes the new program to disk un-
der the filename PRG.BAS. After-
ward, Animator ends with a
reminder to reload PRG.BAS and
save it with a new filename. This
prevents the program from being
overwritten if you select this option
again.

Commodore 64 Version
The 64 version of Animator is writ-
ten entirely in machine language,
but you can use it without under-
standing machine language at all.
Type in and save Program 2 using
the “MLX" machine language entry
program printed elsewhere in this
issue. Here is the information you'll
need:

Starting address: 49152

Ending address: 52991

After you've saved 64 Anima-
tor,” plug a joystick into port 2 and
load the program with LOAD"file-
name’’,8,1 for disk or LOAD"file-
name”,1,1 for tape. Type SYS 49152
and press RETURN to run the
program.

64 Animator’s main screen
consists of 21 picture frames in-
stead of 20 as found in the IBM
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version. It also uses sprites to ani-
mate the frames. Although the
Commodore 64 normally is limited
to displaying eight sprites at once,
64 Animator employs as many as
22 simultaneous sprites with the
raster interrupt technique described
in COMPUTE!'s First Book of Com-
modore 64.

When you begin the program,
the frames may contain random
data; Press C to clear them out.
Most program functions are con-
trolled with the joystick. Near the
bottom of the screen you'll see a list
of several functions (frame num-
bers, options, and so on, as de-
scribed above in the general
instructions). As you move the joy-
stick up or down, the function you
select is highlighted in reverse vid-
eo. To increase or decrease the se-
lected value, move the joystick left
or right.

Press the E key to enter edit
mode. The joystick moves the
blinking cursor around the drawing
grid, and the fire button toggles the
space under the cursor on or off. To
draw or erase more than one space
at a time, hold the joystick button
down and move the stick in the
direction you want.

The current picture number is
displayed to the right of the screen.
You can move to a different picture
within edit mode: Press the + key
to increase the picture number, and
the — key to decrease it. Animator
always displays the current picture
in actual size above the picture
number. Above and to the right of
the current picture is the next pic-
ture in the series, and above to the
left is the previous picture. (If you
haven’t drawn any pictures yet,
these frames may be blank or con-
tain random shapes.)

Press I within edit mode to in-
vert the shape (change dots to
blanks, and vice versa). The cursor
keys shift the entire shape one
space inside the grid, either left,
right, up, or down. You can also
expand the picture horizontally
(press X) or vertically (press Y). Ex-
pansion is toggled off by pressing
the same keys, and can be used on
the main screen as well.

Edit mode lets you copy a pic-
ture from one frame into another.
Press the f7 function key to store
the current shape in the picture
buffer. Then change the picture

number with + or — and press {8
(SHIFT-f7) to copy the picture from
the buffer into the new frame. In
this way you can quickly draw a
series of shapes without leaving
edit mode. The R key returns you
from edit mode to the main screen.

Animating On The 64

Before watching the animation, set
the starting and ending frame num-
bers to the appropriate range. The
joystick button turns animation on
and off. To change the speed during
animation, move the joystick left or
right. Press the f1 function key to
clear everything but your animated
figure off the screen (f1 also brings
back the main screen). You can
change the picture color by press-
ing the CTRL key and one of the
number keys from 1-8. The colors
are the same as those printed on the
front of the keys. For example,
press CTRL-0 to color every figure
black.

Insertions and deletions work
as in the IBM version, except that
an insertion retains the original pic-
ture in the selected frame rather
than inserting a blank. To quickly
fill several frames with the same
picture, press I several times.

64 Animator can save and load
picture files with either disk or tape.
Be sure to set the starting and end-
ing numbers before saving, since
nothing is saved outside that range.
The prefix ANI. is added to picture
files on disk; do not type this prefix
when loading or saving. To abort a
save or load, press RETURN.

It's possible to merge pictures
from different files if the two files
use different frame numbers. Sim-
ply load the second file after the
first. The main screen now contains
pictures from both files. If the files
have overlapping frame numbers,
the second file has priority. For ex-
ample, say that you load ANILA,
which uses frames 1-3, then load
ANILB, which uses frames 3-5.
Frame 3 will contain the picture
from the ANLB file.

64 Animator also lets you add
sound effects in edit mode. Press D
to add or clear the drum sound.
Animator displays a small drum on
the screen when the sound is pre-
sent. To add musical notes in edit
mode, press one of the number
keys from 1-8 for low notes, and
SHIFT plus 1-8 for high notes. A




Commodore 64 Accessories

s 7 SUPER 7 57
Summer Sizzler Sale

Sale Positively Ends 9-10-85 Reg. Sale Summer
Prices will go back to regular sale prices List Price Sizxzler Sale

C128 Commodore Computer 5349%  $99Qo 5289 95 *

Expandable to0 512K, runs C-64, CPM, and 7.0 Programs.
(Add $10 Shipping)

152" Commodore 150-170 CPS Printer sgg5o0  s99qee 524995*

Near Letter Quality, Multiple Pin Tractor Friction Feed.
Best Printer Value in U.S.A. (Add $17.50 Shipping)

Commodore-64 1IEEE Inferface $109°° 14900 $65 o5

Allows you to run Pet Peripherals on the C-64, including the
One Megabyte Disk Drive and 152" Printer

Juki Prlnier/Typewrifer $34900 $94900 $229 95*

Letter Quality, doisy wheel, use as typewriter and: or printer
(auto correction) (Add $10 Shipping)

SCM 80 CPS Prinier $929Qoo $15900 $’49 95*

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

Cardco G Plus Interface $1090 15900 549 25

Converts Commodore to centronics for use with most printers, plus
does Commodore graphics on graphic printers

Alphacom 40 Column Printer 9900 39495 52 95

Thermal technology - does graphics. (Add $10 Shipping)
Alphacom C-64 or Atari Interface 58.95.

190K Slim-Line Disk Drive $D 4900 $169°° 5’3,,5*

Cooler, 20% faster. quieter than 1541 drive {Add $10 Shipping)

One Megab yte Disk Drive (1000K) sgggoc  sy9qoo 5’7995*

Double sided drive hooks up to C-64 with IEEE interface, perfect as a
second drive. (Add $10 Shipping)

13" Premium Quality Color Monitor 39900  sy9q00 $’6 995*

Better than 1702, with separated video inputs. (Add $14.50 Shipping)

Voice Synthesizer sg9o0 34900 $3, 95

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

80 Column Board - 4 Slot Expander ) 90 syqoo 5509

Allows you to program in B0 columns, plus gives you a 4 slot switch
selectable expander

Auto Dial Modem with Super Smart Software s;99ss  sggoo 539 95

Upload. Download, Print. Catalog. This Package has it all!!!
Best Modem Value inthe US.A!!

Musicalc | Software $5095 39995 $ 7 4°5
The Best Musical Software for the C-64, allows you to change all
parameters.

Qil Barrons Software $4995 $199s $9 95

Better than Monopoly, comes with game board, disks and
instruction manual. Strike Oil or Live in the Poor Farm * plus Software Coupon Discounts

Add $3.00 for shipping, handling ond insurance. lllinois residents

please odd 6% tox. Add $6.00 for CANADA, PUERTO RICO. HAWAII, p n . E l

ALASKA, APO-FPO orders. Canadion orders must be in U.S. dollors.

WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA. -

Enclose Cashiers Check., Money Order or Personal Check. Allow 14 We Love Ou? C’ustome’rs

doys for delivery, 2 10 7 days for phone orders, 1 day express mail ! 22292 N. Pepper Rd., Barrington, lllinois 60010
VISA — MASTER CARD — C.O.D.

No €.0.D. to Canada, APO-FPO. -312/382-5244 to order




small note is displayed when a note
is present. Clear a note by pressing
9. Control the duration of sounds
from the main screen.

Press Q to exit 64 Animator, If
you want to restart the program,
you must load it again as described
above., Don’t reenter with S5YS
49152,

Atari Version

“Atari Animator” is in two parts.
First type in and save Program 3,
then Program 4. If you're using cas-
sette, substitute the following line
for line 2 of program 3:

" (DOWN)PRESS8 RETU
"CrPART22"

082 PRINT
RN" 1 RUN

Cassette users must also save
Program 4 on the same tape immedi-
ately after Program 3. After both
programs have been saved, plug in
a joystick and read the general in-
structions above. When you're
ready to continue, load and run
Program 3 (be sure to rewind the
tape to the beginning if you're us-
ing cassette). Program 3 loads the
machine language portion of Ani-
mator, then automatically loads
and runs Program 4.

The main screen provides 21
picture frames. Move the joystick
up or down to select any of the
values displayed at the bottom of
the screen, and move it right or left
to increase or decrease the selected
value. Press E to go to the editing
screen. In edit mode, move the
blinking cursor around the drawing
grid with the joystick. The fire but-
ton acts like a toggle: If you press it
while the cursor is on a blank
square, the cursor begins drawing;
if you press it while the cursor is on
a filled square, the cursor begins
erasing.

To the right of the drawing grid
is the current frame number and the
picture in actual size. You can
change to a different frame while in
edit mode: Press the + key to in-
crease the frame number and the —
key to decrease it. Atari Animator
also lets you copy a picture from
one frame to another via the picture
buffer. Press the G key to get (copy)
the current picture into the buffer,
Then change the frame number
with the + or — key and press P to
put (move) the picture from the
buffer into the new frame.

Press the E key to exit the edit
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mode and return to the main
screen. After setting the starting
and ending frame numbers, press
the fire button to begin the anima-
tion. To stop the animation, press
the fire button again. While the car-
toon is moving, you can change the
figure’s color by pressing any key
(shifted keys provide additional
colors).

The clear function (press C)
clears the current frame in edit
mode or all frames on the main
screen. Atari Animator does not
have automatic insert or delete
functions, but you can accomplish
the same thing with a series of indi-
vidual get and put operations. You
can save sequences on disk or tape,
using any appropriate filename for
disk.

Apple Version

“Apple Animator” runs on any Ap-
ple Il-series computer with DOS 3.3
or ProDOS. The program requires
two files on disk: the main BASIC
program and a binary file (ANIMA-
TOR?2) that contains graphics data.
Type in and save Programs 5 and 6,
then run Program 5 to create ANI-
MATOR2 on disk. You must run
Program 5 before running Program 6
for the first time. However, you
don’t need to run Program 5 each
time you want use Program 6—
only once to create the ANIMA-
TOR?2 file.

After running Program 5, read
the general instructions above, then
load and run Program 6. The pro-
gram works much like the IBM
PC/PCjr version, and most of its
functions are self-prompting. Use
the right and left arrow keys to pick
the correct frame number before
editing. For instance, if the frame
number is 3 when you choose the
edit function, frame 3 appears on
the editing screen. To copy the pic-
ture in frame 3 into a different
frame, enter the desired frame
number when prompted.

When the editing screen ap-
pears, move the blinking cursor left,
right, up, or down by pressing the],
L, I, and K keys, respectively. To
put your drawing in the current
frame, exit the edit mode with the
save option (the quit option restores
whatever that frame previously
held). The remaining functions
(load, save, insert, delete, invert,
etc.) work as described in the gener-

al instructions above, except that
Apple Animator uses no filename
extenders for picture files.

Tl Version

“TI Animator” is very similar to the
IBM version. Be sure Tl Extended
BASIC is plugged in before typing
and saving Program 7.

Since the TI-99/4A screen can
display only 10 frames at once, the
20 frames are divided into two
groups (1-10 and 11-20) on alter-
nate screens, Press the N key to
switch back and forth. You can
change the color of the screen back-
ground or foreground drawing
color by pressing the B or F keys.

TI Animator can save anima-
tion files on disk or tape. When
saving on tape, enter C51 for the
filename. When saving or loading
from disk, be sure to type the prefix
DSK1. at the beginning of each
filename.

Program 1: Animator for
IBM PC/PCjr

Please refer 1o "COMPUTE!'s Guide to Typing
In Progroms™ before entering this listing.

0P S5 DEF SEG=0:POKE 1847,PEEK(16
47) OR 64

Pk 33 KEY DFF:CLS:SCREEN 1:DEF S
EG:tPOKE WHAE, §

DEF SEB:1POKE WH4E,2

REM 3% MAIN PROGRAM &%
|

CLS:SCREEN 2:KEY OFF:1FOR
I=1 TO 1@sKEY I,""“INEXT

L1190
o 15¢

AF 160

0 178 REM %% SET UP VARIABLES
[ £ 3
60 186 DIM AY%(144),B%(144),D%(14

4),E%(144) ,F%(144),C%(144
),B%(184) ,H% (144) , I%(144)
,J%(144) KX (144) ,L%(144),
M% (144) ,N%(144),0%(144) ,P
%(144),Q%(144) ,R%(144) ,8%
(144) ,T%(144) ,U%(144) ,A(2
©,54) sNUM=13 BTA=11EN=281 S
P=@1PL=116ET (1, 18) — (54, 3@
), U%

X=93; Y=31: LOCATE 1,39:PRIN
T"SPEED= ";8P31LOCATE 1,1
1 PRINT"NUMBER=" } NUM; : LOCA
TE 1,131PRINT“S8TART=";3TA
3 1 LOCATE 1,26:PRINT"STOP=
"3 ENjy sLOCATE 1,5SsPRINT"C
HANBE PAUSE="}FABT

[

BE 208 REM 8% SET UP SCREEN &
"

P 210 LOCATE 22,1 :PRINT"1-ANIM
ATE 2-€DIT 3-8TA
RT PIC. 4-END
PIC."sLOCATE 23, 1sPRINT"S
—-SLOWER 6-FASTER
7-FASTER PIC. SWITCH 8
-ELOWER PIC. BWITCH"j;sLOC

ATE 24, 11PRINT"9-INVERSE
ALL THE PICTURES"j

fX 228 LOCATE 21, 1:PRINT" (S)AVE
(L.) OAD (C)LEA
R ALL (@UIT

(P)ROBAM" 31 LOCATE 4,
781FOR I=1 TO 18:PRINT”




K

LK

cl

o
cc
HN

PN

00

L]
OF

3®

Bl
D

PP

238

240

259

260

27e

280
299

300
310
320

330

34@
358
368

37@

380
398

499
410

420

432

440
45¢

460
47e

489

"3 IpsNEXT1LOCATE 13,791
FOR I=1% TO 20:PRINT" "
s Iy s NEXT
LOCATE 28, 1:PRINT" (1)NSER
T PIC. (D)ELE
TE PIC."3
FOR T=1 TO 2:FOR I=1 TO S
sLINE (A, X)-(A+33,Y),,BiL]
NE (A+608, X)-(A+115,Y), ,B1A
=A+12@1NEXTr A=) X=80) Y=10
2:NEXT
REM %52
1 4
GET(1,10)—-(54,30) ,AX:GET (
61,19)-(114,39) ,BXIBET (12
1,18)-(174,30) ,C%16GET (181
» 10)—(234,38) ,D%1BET (241,
18)-(294,30) ,EX:1BET (301, 1
P)-(354,39) ,FL1BET (361,18
)-(414,38) ,6%16ET(421,10)
—(474,30) ,HX1BET (481, 10) -
(534,30), IX1BET (541, 18) -(
394,308),3%
BET(1,81)~-(54,101) ,K%16ET
(61,81)-(114,101) ,LX1GET(
121,81)—-(174,181) ,MLIGET(
1B81,B1)-(234,181) ,NX1GET(
241,81)—-(294,181) ,0X16BET ¢
301,81)—-(334,101) ,PL1GET(
361,81)-(414,1061) ,Q%:1BET(
421,81)-(474,101) ,R%16ET(
481,81)-(534,101) ,8%16ET(
341,81)-(594,1061),TX
REM $28& WAIT FOR KEY 18
4

READ PICTURES %

AS=INKEYS$s IF A$="" THEN 2
9@ ELSE IF LEN(AS)=2 THEN
838 ELSE IF VAL (AS)>D AN
D VAL (AS)<1@ THEN 430

IF As="P" THEN 3280

IF AS<O>"Q" THEN 350

LOCATE 18, 1:PRINT"ARE YOU
SURE YOU WANT TO QUIT?
(Y/N) "

AS=INKEY®: IF AS="" THEN 3
3@ ELBE IF As="Y" THEN SC
REEN @,8,0:CLSI1END ELSE L
OCATE 18, 1:PRINT STRINGS(
58,32)160TO 299

REM 83% CLEAR SCREEN 1%
| §
IF AS<>"C" THEN 38¢

LOCATE 17, 11PRINT"ARE YOU
SURE (Y/N) "t1DEF SEG1POK
E 106,08
AS=INKEY$: IF A$="" THEN 3
78 ELSE IF As="Y" THEN CL
8:BOTO 192 ELSE LOCATE 17
, 13PRINT STRINGS (66,32)18
070 299
IF As="g~
F As="L_"
IF A$="D"
IF AS=“I"
G0TO 298
IF FAST=9 THEN BEEP:GOTO
290 ELBE FAST=FAST-1:LOCA
TE 1,68 PRINT FAST)16OTO
29¢
IF FAST=15@ THEN BEEP: GO
TO 299 ELSE FASTeFAST+1i1L
OCATE 1,&B1PRINT FAST16G0
TO 290
ON VAL (A$) GOTO 520, 1880,
470,500,480, 450, 410, 420, 3
240
REM %% SET SPEED 38
IF SP=15 THEN BEEP ELSE S
P=SP+11LOCATE 1,46:PRINT
sP
GOTO 290
STA=NUM: LOCATE 1,20:PRINT
STA1GOTO 298
IF SP=—15 THEN BEEP ELSE

THEN 870 ELSE 1
THEN 999

THEN 2888 ELSE

THEN 23460

ne.

o GEE

-IWIST & TR O

“Animator for IBM PC/PCjr” takes ad-
vantage of extended BASIC graphics fea-
tures such as GET and PUT.
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K
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o

CH

FK

Hb

K

498

S10

520

53@
540

550
360

5790

380
390
-1
618
620
632
640
&50
660
&70
680
&90
7¢0
710
728
738
749
758

760

SP=5P-1:LOCATE 1,44:1PRINT
8P

GOTO 298

EN=NUM: LOCATE 1,31:PRINT
EN1GOTO 299

REM $3% ANIMATE PICTURES
%
LOCATE 17,1:PRINT"PRESS S

PACE BAR TO PAUBE MOVEMEN
T"3LOCATE 18, 11PRINT"USE
ARROW KEYS FOR SPEED":IF
STA>EN THEN Q@=-1 ELSE QQ
=1

FOR I=STA TO EN STEP GQQ
PL1=PL: IF PL4+SP<1 THEN PL
=579 ELSE IF PL+EP>SB0 TH
EN PL=1

PL=PL+SP

LOCATE 1,B:PRINT I:ON I G
OTO &30, 640, 650, 660,479, 6
80,699,700,716,720,730,74
8,750,740, 778,788, 790, 80D
,819,820

FOR N=@ TO FASTS4:NEXT:AS
=INKEY$: IF AS=" * THEN 23
4% ELSE IF AS<>"" AND LEN
(A%)<>2 THEN LOCATE 1,81P
RINT NUMiLDCATE 17, 1:1PRIN
T STRINGS (158,32):60T0 29
)

IF LEN(AS$)<>2 THEN 420
C=ASC (RIGHTS$ (A®,1)): IF C=
77 THEN SP=8P+1 ELSE IF C
=75 THEN SP=SP-1

IF SP=-16 THEN SP=-15 ELS
E IF SP=16 THEN SP=13
LOCATE 1,463PRINT SP
NEXT:60TO 532

PUT (PL1,52), U%,PSET: PUT (P
L,52),A%1B0TO 570

PUT (PL1,52),U%,PSET:PUT (P
L,52),B%160TO 578

PUT (PL1,52) ,U%, PSET:PUT (P
L,52),C%i160TO 578

PUT (PL1,52),U%,PSET:PUT (P
L,S52),D%160TO 570

PUT (PL1,52),U%, PSET:1PUT (P
L,52),E%:B0TO 578
PUT(PL1,52),U%, PSET: PUT (P
L,52),FZ:1B0TD 570
PUT(PL1,52),U%, PSET: PUT (P
L,52),6%:B0TO 378

PUT (PL1,52),U%, PSET: PUT (P
L,S2),H%:16OTO 570

PUT (PL1,52),U%,PSET: PUT (P
L,52), I1%2160TO 570
PUT(PL1,52),U%, PSET: PUT (P
L,52),J%1B0T0 578

PUT (PL1,52) ,U%, PBETs PUT (P
L,52),K%1BOTOD S7¢

PUT (PL1,52) ,U%,PSET1PUT (P
L,52),L%:60TO 570

PUT (PL1,52) ,U%, PSET: PUT (P
L,52),M2160T0 570

PUT (PL1,52),U%, PSET: PUT (P

w 770

0f 788

BL
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EE
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H
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L0

HF

BK

%]

n

0

BE

()

AB

K
D

[

Pl

60

PX

798
800
812
820

838

849

85¢

860

a7e

9o

900

919

920

930

930
95@
960

970

989

999
1000

1910

1020

1030

1940

1850

L,52),NX180TO 570
PUT(PL1,52),U%, PSET: PUT (P
L,52),0%160T0 570
PUT(PL1,52),U%,PSET1PUT (P
L,52),P%160T0 570
PUT (PL1,52) ,U%, PSET1 PUT (P
L,52),0%:80T0 570
PUT (PL1,52),U%,PSETi1 PUT (P
L,%2),R%160T0 570
PUT (PL1,52),U%,PBET:PUT (P
L,52),8%160T0 578
PUT (PL1,52) ,U%,PSET:1 PUT (P
L,52),TX:180T0 570
C=ASC(RIBGHT$(AS,1))1IF C=
77 THEN NUM=NUM+1 ELSE IF
C=75 THEN NUM=NUM-1
IF NUM=@ THEN NUM=20 ELSE
IF NUM=21 THEN NUM=1
LOCATE 1,8:PRINT NUM:GOTO
299
REM 288

SAVE PICTURE =%

]
CLS:ON ERROR GOTO 25010
LOCATE 18, 18:PRINT"F-FILE
8 A—-ABORT SAVE AN
Y OTHER KEY TO CONTINUE"
AS=INKEY$: IF A$="" THEN 8
93 ELSE IF As="F" THEN FI
LES"%.ANI" ELSE IF As="A"
THEN GOSUB 2310:G0TO 199
PRINT:PRINT: PRINT: INPUT"N
AME OF FILE TO SAVE"jA®1 1
F As="" THEN GOSUB 2319:6
oTo 19@
IF INSTR(AS$,".")<>8 THEN
CLS:LOCATE 9, 10:PRINT“NO
EXTENSION PLEASE..":160TO0
880
IF LEN(AS)>8 THEN CLS:LO0C
ATE 9,1S1PRINT"NO MORE TH
AN B8 CHARACTERS PLEASE":6
0TO 880
IF VAL(RIGHT$(A$,1))>3 OR
RIGHTS (RS, 1)="3" THEN CL
S:1LOCATE 9, 18:PRINT"THE F
IRST CHARACTER CAN’T BE A
NUMBER. . 1 GOTO 86898
GOSUB 2310
AS=AS+" . ANI"
DEF SEG=&HB8P9: BSAVE A%,
s XH4ZSP1 PRINT"IT HAS BEEN
SAVED. PRESS ANY KEY
TO CONTINUE":PRINTiIPRINT
tPRINT
AS=INKEYS$: IF As$="" THEN 9
79 ELSE CLS:1GOSUB 231@:1G0
O 192
REM 81%
%
CLS:0ON ERROR GOTO 25208
LOCATE 10, 19:PRINT"F-FIL
ES A-ABORT LOAD
ANY OTHER KEY TO CONTINU
EI!
AS=INKEYS$: IF A$="" THEN
18190 ELSE IF AS="F" THEN
FILES"S$.ANI" ELSE IF AS
="A" THEN GOSUB 23101GOT
0 199
PRINT:PRINT:PRINT: INPUT"
NAME OF FILE 7O LOAD"jAS
tIF As="" THEN GOSUB 231
2:60T0 190
IF INSTR(AS,".")<>8 THEN
CLS:LOCATE 9, 181PRINT"N
0 EXTENSION PLEASE..":1G60
TO 1908
IF LEN(A$)>8 THEN CLS:LO
CATE 9, 181PRINT"NO MORE
THAN B CHARACTERS PLEASE
"1680TO 1009
IF VAL(RIGHTS(RS,1))>8 0O
R RIGHTS (AS, 1)="@" THEN
CLS:LOCATE 9, 121PRINT"TH
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KE

L6

0

ic

1A
£D

PR

PE
cp

148
6F

K0

2
[

BF

Lo

El

18460

1070

1880

1990

1109
1110

1120

1138
1140
1150
1168
1170
1169
1199
1280
1212
122¢
1238
124¢@
1258
1262
127

1290
1302
1312
1320
1338
1340

13508
1360

137@

1380
1399

1400
1410

1420

1430
1440

1450
14460
1470

1480

E FIRST CHARACTER CAN’T
BE A NUMBER..":60TD 100¢
AS=AS+*.ANI"1DEF SEB=LHB
8001 BLOAD AS, 310N ERROR
GOTO S160T0 198
REM $%%x EDIT A PICTURE
'T1)
LOCATE 16, 1:PRINT*TYPE I
N 21 TO ABORT"3PRINT"NUM
BER SET AT THE TOP OF TH
E BCREEN IE PIC. TO READ
FROM RETURN FOR SAME":L
OCATE 18,13 INPUT*EDIT PI
CTURE NUMBER*j;B1IF B<@ O
R B>21 THEN BEEP:1GOTO 18
ae
IF B=21 THEN CLS:GOSUB 2
310:60T0 190
IF Bu@ THEN B=NUM
REM €38 PUT PICTURE TO
EDIT ON SCREEN %818
CLS1LOCATE 1,24:PRINT"WA
IT..."*10N NUM GOTO 1138,
1140,1150,1140,117@, 1188
, 1198, 1200, 1210, 1226, 123
2, 1240, 1250, 1260, 1278, 12
80, 1299, 1308, 1313, 1320
PUT (1,5@),A%:B0TO 1339
PUT(1,53),B%:GOTO 1340
PUT (1,58),C%1GOTO 1340
PUT(1,308),D%:160TO 1349
PUT(1,50),E%:60TO 1349
PUT(1,5@) ,F%:180TO 1348
PUT(1,50),6%160T0 1348
PUT(1,58) ,H%:50TO 1348
PUT (1,50), I1%:60TO 1348
PUT (1,50),J%:G0TO 1340
PUT (1,5@) ,K%: BOTO 1340
PUT (1,50@),L%: GOTO 1349
PUT(1,5@8),M%)160TD 1340
PUT (1,58) ,N%Z:1B0TO 1349
PUT1,50),0%:GOTO 1342
PUT(1,50),P%:GOTD 1349
PUT ¢1,5@) ,@%2 BOTO
PUT (1,5@) ,RXaBOTO
PUT(1,58),5%16OTO
PUT(1,5@),TZ160T0
REM %X%
TS &8¢
FOR I=1 TO 20:FOR X=1 TO
S43A (I, X)=POINT (X, I+49)
NEXT:NEXT
REM £33
REEN #88
FOR I=1 TO 28:LOCATE 3+1
J141PRINT " .iveunncnns

1340
GET ON-OFF POIN

DRAW EDITING SC

wecacassasssnecnns"JIFOR
J=1 TO S411F A(l,J)=1 TH
EN LOCATE 3+1,13+J:PRINT
”.ll
NEXTzNEXT
LOCATE 1,38:PRINT"(RQ)UIT
(D) RAW (M)OVE (E)
RASE (CYLEAR (8)AVE
(I)NVERSBE”
GOTO 15%0
REM &332
13
BLINKZ= (BLINKXZ+1) MOD 20
1 IF BLINKZ<18® THEN 1470
ELSE 1440
REM 383 CURSOR OFF 518
IF A(ROW,COLUMN) =8 THEN
CHe="_" ELSE IF A{(ROW,CO
LUMN) =1 THEN CH$="#"
GOTO 1489
REM s$x8 CURSOR ON $3I%
IF CURS=—1 THEN CH#$="-"
ELBSE IF CURS=@8 THEN CHe=
*g* ELSE IF CURS=1 THEN
m.-u+u
LOCATE 3+ROW, 13+COLUMN:P
RINT CH$j3:RETURN

PLACE CURSOR ¢

COMPUTEI  August 1985

CF

o

EN

]
1)
NF
13

It
]

OF

PH

i

60
PP

D8
KB

LF

£l

LE

EC

I

LK
N

A

1498

1588

1518

1520

1530

1540
1550
1560
1572

1580
1599

1600
1619
1620
1630
14640
14658
1660
14670
14680

1690
1709

1710

1720

1738

17402
1750
1760
1778
1788
1790
1800
ia10
1820
1838

1849
1850

1860

1870
1889

1899

1988
1910

1920

1932

REM %38
18
IF A(ROW,COLUMN) =8 THEN
CHs="."” ELSE IF A(ROW,CO
LUMN) =1 THEN CH$="#"
LOCATE S+ROW, 13+COLUMN: P
RINT CH$j tRETURN
LOCATE 24, 1B:PRINT “wait
"31FOR I=1 TO 20:LOCATE
3+1,14)PRINT STRINGS (54,
45)
NEXT:ERASE A:DIM A(20,54
) 1LOCATE 24, 181PRINT"
"3 1PUT (1,5@) ,U%,PSET: RE
TURN
REM £33 SET CURSOR
ROW=1: COLUMN=11 CURS=@
REM s8% MAIN LOOP g28
BLINK%=9: IF CURS=-1 THEN
A (ROW, COLUMN) =@: PSET (CO
L.UMN, ROW+49) ,8 ELSE IF C
URS=+1 THEN A(ROW,COLUMN
) =13 PSET (COLUMN, ROW+49) ,
1
GOSUB 1420
As=INKEY$:DEF SEG:PODKE 1
86,01 IF LEN(AS)=@ THEN 1
=80 ELSE IF LEN(AS)=1 TH
EN 148¢ ELSE IF LEN(AS)=
2 THEN 1720
CODE1=ASC (A$) AND &LHSF
REM 338 READ KEYS 2838
1IF CODE1=ASC(“E") THEN 2
249
IF CODE1=ASC("M")
250
IF CODE1=ASC("D")
o560
IF CODE1=ASC("C")
289
1F CODE1=ASC("S")
100
IF CODE1=ASC("Q")
DSUB 2312)160TO 190
IF CODE1=ASC("I") THEN 1
710
60TO 1560
REM £33
RE 3318
BET(1,58) - (54,78) , U%. PUT
(1,%@),U%,PREBETIBET (1,7
5)—-(54,95) ,U%1B0T0 1349
IF ASC(AS)<>@ THEN 157¢
ELSE CODE2=ASC (RIGHTS (A$
,1))3B0SUB 1599
REM 838 READ ARROW KEYS
"
CODE2=71
CODE2=73
CODE2=79
CODE2=81
CODE2=72
CODE2=75
CODE2=77
CODE2=89@
GOTO 1580
REM 3% MOVE THE CURSOR
"
IF ROW=1 THEN ROW=21
IF COLUMN=1 THEN COLUMN=
S5
ROW=ROW—1 : COLUMN=COLUMN—~
1180TO 1570
1IF ROW=1 THEN ROW=21
IF COLUMN=S4 THEN COLUMN
=3
ROW=ROW-1 3 COLUMN=COLUMN+
1:6OTO 1570
IF ROW=2@ THEN ROW=0
IF COLUMN=1 THEN COLUMN=
=%
ROW=ROW+1 : COLUMN=COL UMN—
1:60TD 1570
IF ROW=2@ THEN ROW=0

REMOVE CURSOR

THEN 2
THEN 2
THEN 2
THEN 2

THEN G

INVERSE A PICTU

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

1840
1879
1990
1938
1960
1980
2000
2020

36
30
Ln
BF
N

kB
2]

PD

18

LN

1940
1950
1969
1979
1980
1998
2000
2010
2029
2038
2049
2059
20860
2070

2080
2898

2102

211

2120

M 2130

X 2140

L
€1
0
FQ
LY

NE
PP
BK
CF
EA

Bt

:14

2158
2160
2178
2180
2198
2200
2210
222¢
2238
2240
2258
2260
2279
2289
2290
2308

2319

2328

IF COLUMN=S34 THEN COLUMN
-]
ROW=ROMW-+ 11 COLUMN=COLUMN+
1:60T0 1570

IF ROW=1 THEN ROW=21
ROW=ROW—1:GOTO 157@

IF COLUMN=1 THEN COLUMN=
55

COLUMN=COLUMN-1:1B0TO 157
2

IF COLUMN=S54 THEN COLUMN
]

COLUMN=COLUMN+11B0TO 157
o

IF ROW=20 THEN ROW=9
ROW=ROW+11G0TO 1578
CURS=-1360TO 1570
CURS=@: GOTO 157¢
CURS=+13GOTO 1578

REM 338 CLEAR THE PICTU
RE B1%
BOSUB 1520:G0T0 1558

REM 2182 SAVE THE PICTUR
E &%
LOCATE 1,24:PRINT“WAIT..

.":0N B GOTO 2110,2128,2
138, 2149, 2150, 2140, 2178,
21680,2199, 2200, 2218, 2220
, 2230, 2240, 2250, 2260, 227
8, 2200, 2290, 2300

BET (1,30) - (54,78) , A%1GOS
UB 2310:80TD 192

BET (1,30) - (54, 78) , B%160S
UB 23181B0TD 199
GET(1,5@) - (54, 78) ,C%160S
UB 2312:60TO 199

GET (1,39) - (54, 79} , D%1 GOS
UB 2319:60TD 190
GET(1,5@) - (54, 78) ,E%: BOS
UB 2319:60TO 198

GET (1,50) - (54, 70) , F%:B0S
UB Z310:60TO 192

BET (1,50) - (54,78) , G¥: BOS
UB 2310)60TD 199

GET (1,50) - (54, 78) , H%: GOS
UB 2310:80TD 198
GET(1,30) - (54, 70) , 1%160S
UB 2310:80TO 199

BET (1, 50) - (54, 79) , J%160S
UB 2316:GOTO 190

GET (1,50) - (54, 79) ,K%1 B0S
UB 2318:80T0 198

GET (1,58) - (54,78) , %1608
UB 2316:60T0 198

BET (1,58) - (54, 78) , M%: GOS
UB 2318:60T0 199

BET (1,50) - (54,78) ,N%: GOS
UB 2318:60TO 198

BET (1, 5@) - (54,78) ,0%: 6OS
UB 2318:6O0TO 19

GET (1, 38) - (54, 78) , PY160S
UP 2316:G0TO 198

GET (1, 58) - (54, 70) , @%: BOS
UP 2312:160TO 190

GET (1,58) - (54, 79) , R%: BOS
UB 2318160TO 198
GET(1,58) - (34,70) ,S%:B0S
UB 2318:60T0 199

GET (1,50)-(54,78), T%:60S
UB 2318:80TO 190
CLS:PUT (1,18) ,A%1PUT (61,
12) ,BX1PUT (121, 1@) ,CLi1PU
T(181,18),D%1PUT (241, 18)
LEX1PUT (301, 18) ,FL1PUT (3
61,10) ,B%1PUT (421, 19) , HX
1PUT (481, 18) , I%:1PUT (541,
18),J%

PUT(1,B1),KX1PUT (61,81),
LX3PUT (121,81) ,MX1PUT (18
1,B1),N%1PUT (241,81) ,0%:
PUT (381,81) ,PX1PUT (341,8
1), Q%3 PUT (421,81) ,RX1PUT
(481,81),8%1PUT (S41,81),
T%,PBET




EF

LB

LA

2330
2340

2358

2368

2378

2380

2598

2600

N 2610

05 2620

o)

FC

)
KD
KC
AN
ot
PD

2630
2640
2650
2669
2679
2480
24690
2790
2719
2728
2738

B0 2740

N 2750

EE 2760

6 2770

2789

BN 2790

B 2800

RETURN

IF INKEY$="*
LSE 620

REM 888 INSERT A BLANK
PICTURE %%

LOCATE 18, 1:1PRINT"ARE YO
U BURE? THIS WILL MOVE
28 OFF THE END"
AS=INKEYS$: IF AS$="" THEN
2370 ELBE IF AS<C>"Y" THE
N LOCATE 18, 1:PRINT STRI
NGS (50, 32) 1 60T0 190

ON NUM BOTD 2399, 2408,24
10,2420, 2430, 2440, 2450, 2
440,2470, 2480, 24908, 2500,
2510, 2520, 2538, 2540, 2550
, 2568, 2570, 2828

GET (1, 10) ~(54,33) ,BY

BET (&1, 18)-(114,30) ,C%
GET (121, 16)-(174,308) ,D%
GET (181, 19) - (234, 38) ,EX
GET (241, 19) - (294,30) ,F%
GET (321, 18) — (354, 38) , B%
BET (361, 18)-(414,38) ,HX
GET (421, 18)-(474,38), 1%
GET (481, 18) - (534, 38) ,J%
BET (541, 10) - (594,38) ,K%
GET (1,B81) (54, 181) ,L%
GET(61,81)-(114,161) ,M%L
GET (121,81)-(174,181) ,N%
GET (181,81)-(234, 161) ,0%
GET (241,01) (294, 181) ,P%
GET (301,81)-(354, 161) ,0%
GET (361,81)~(414,181) ,R%
GET (421,81)-(474,101) ,5%
GET (481,81) -(534, 181) ,T%
CLS:ON NUM GOTD 2598,260
2,2610, 2620, 2638, 2648, 26
50, 26608, 2670, 2688, 2690, 2
700,2710, 2723, 2730, 2740,
2738, 2763, 2779, 2760

BET (1,50) - (54,78) , A%: GOS
UB 2312:60TD 198

GET (1,50) - (54,78) , B%1B0S
UB 2312:80TD 190

GET (1,5@) — (S4,78) ,C%: BOS
UB 2312:B0TO 198

GET (1,%0) - (54,78) , DX: 605
UB 2312:60TD 198

GET (1,50) — (54,7@) ,E%: B0S
UB 2318:60T0 198

GET (1,50) - (54,76) ,F%: 60S
UB 2316160TD 190

GET (1,50) ~ (54, 70) , B%: 60S
UB 231¢:60TO 198

BET (1,50) - (54,78) , H%: 60S
UB 2319:60T0 190
GET(1,50)-(54,70), 17%:605
UB 2319160TO 198

BET (1,58) - (54, 78) , J%: GOS
UB 2310:80T0 190

BET (1,50) — (54, 78) ,K%:60S
UB 231016070 198

GET (1,30) - (54,78) ,L%:60S
UB 2310:B80T0 198

GET (1, 58) - (54, 70) , M1 GOS
Up 2316160TD 198

BET (1,50) - (54,78) , N%: 60S
UB 2318:60TD 190

GET (1,5@) - (54,78) ,0%: 608
UB 231616070 190

BET (1,50) - (58,70) ,P%:1 B0S
UB 2318:80T0 198

GET (1,50) - (54,78) , %1 608
UB 2310:60TO 198

GET (1,5@) - (54,78) ,R%: 60S
UB 23186070 198

BET (1,58) - (54,70) ,5%:60S
UB 2312:60TD 192

GET (1,50) - (54,78) , TX:160S
uB 2316:80T0 190

REM 838 DELETE A PICTUR
E s

LOCATE 18, 1:PRINT"ARE YO

THEN 2340 E

11
IF

PL

iL

EP

n

28108

2820

2830
2840
2850
2840

2880
2890
2918
2920
2939
2949
2939
2940
2979
2980
2990

3010
3020

3839

3049

3050

3060
3879

3080

3090

31090

3119

31208

3130

3148

3150

31460

U SURE YOU WANT TO DELET
E THIS NUMBER"
AS=INKEYSs IF A$="" THEN
2810 ELSE IF ASCO"Y" THE
N LOCATE 18, 11PRINT STR1
NG (38,32) 160TO 190
ON NUM GOTD 2838,2848,28
50, 2849, 2079, 2888, 2698, 2
900, 2918, 2920, 29308, 2940,
2959, 2948, 2978, 2988, 2999
, 3200, 3910, 3020
GET (61, 18) - (114,38) ,A%
GET (121, 10)-(174,38) ,BY
GET (181, 19) — (234, 38) ,C%
GET (241, 18) - (294, 38) , DX
BET (301, 18) - (354, 38) ,E%
BET (361, 10) -(414,30) ,F%
BET (421, 10) - (474,30) , 6%
GET (481, 10) — (534, 30) , HY
GET (541, 10) ~ (594, 38) , I%
GET(1,81)-(54,181),J%
GET (61,81)-(114,101) KX
GET(121,81)-(174,101),L%
GET (181,B81) - (234, 181) , M¥%
GET(241,81)-(294,101) ,N%
GET (381,81)~(354,101) ,0%
GET (361,81)~(414,181) ,PX
GET (421,B1)-(474,181) ,0%
GET (481,B1)-(534,181) ,R%
GET (541,81)~ (594, 181) ,S%
CLS:BET(1,10)-(54,38), T%
1BOSUB 2316:60TO 190
REM 883 INVERSE ALL THE
PICTURES %32
CLS:PUT(1,18) ,A%,PRESET)
PUT (&1, 18) , B%, PREBETs PUT
(121,19 ,C%, PREBET)PUT (1
61, 18) ,D%,PRESET: PUT (241
,18) ,E%, PRESET1PUT (381, 1
@) ,F%, PRESET1PUT (351, 18)
+G%, PRESET1PUT (421, 18) ,H
%, PRESET1PUT (481, 18) , I%,
PRESET:1PUT (541, 18) ,J%,FR
ESET
PUT (1,81),KX%, PRESET1PUT (
61,81),L%,PRESETIPUT (121
,81), M2, PRESET: PUT (181,8
1),N%, PRESET1PUT (241,8B1)
0%, PRESET1 PUT (301,81) ,P
%, PRESET1PUT (361, 81),0%,
PRESET: PUT (421,B81) ,R%, PR
ESET:PUT (481,81) , 8%, PRES
ET:PUT(541,B1),T%,PRESET
60TO 19¢@
REM %38
Pt
LOCATE 18,1:PRINT"ARE YO
U SURE YOU WANT TO MAKE
THIS SET-UP INTO A PROGR
m? "
AS=INKEYS$1 IF AS="" THEN
3990 ELSE IF As$="Y" THEN
3100 ELSE LOCATE 18,1:P
RINT STRINGS (44,32)180T0
290
G=32:10PEN “0",#1, "PRG. BA
B "
PRINT #1,"1@ CLS:KEY OFF
1SCREEN 218P="+8TRS(SP)+
nyPL=y"
IF STA>EN THEN G@=-1 ELS
E QQ=1
As="20 DIM "i1FOR I=STA T
0 EN STEP Q@:1IF I<>STA T
HEN AS=As+","
ON 1 GOTO 3150,3146,3178
, 3168, 3190, 3200, 3219, 322
8, 3230, 3240, 3250, 3248, 32
70, 3260, 3290, 3308, 3319, 3
320, 3330, 3340
AS=AS+*AY(144) “:6OTO 335
]
AS=AS+=B%(144) *160TO 335
2

MAKE A PROGRAM

e =2 =

3179

31808

3198

3206

3218

84 3228

HA 3238

=5 A R R K & E 2

K6
3

ERIFIBR

3240
3250
3260
3278
3280

3298

3318
3320
3332
3340

3350
33608

3379

3380
3399

349890
3410
3420
3439
3440
3450
34460
3479
3482
3490

3318
33520
3330
3549
33559
35460
3379
33580
3599
3600

3610

3620

AS=AS+"CL(144) *1B0TD 335
4

AS=AS+"DA (144) *:BOTO 333
2

AS=AS+"EYZ(144) *:GOTO 333
2
AS=AS+"FL(144) ":GOTO
"]
AS=AS+"G% (144) "3 GOTO
2

335
335
ASu=AS+"HL (144)":6B0TO 333
:‘-AG+'IZ(144)"|GDTO
:‘-A‘+'JZ(144)":GOTO
:‘-A‘+'KZ(144)":GDTD
:‘-A‘+”LZ(144)”IGDTO
:‘-A‘+"HZ(144)'IGDTD
E'-A‘+“NX(144)“IGDTD

335
335
335
335
335
335
AS=AS+"0% (144) ": GOTO
:‘=A§+"PZ(144)’:§@TD
:‘-A‘+"DZ(144)'lGDTD

"]
As=AS+"RL (144) "1 GOTO

335
335
335
335

AS=AS+"SL(144) *1BOTO 335
']
AS=AS+=TL(144) *1GOTO
2
NEXT
AS=AS+" UL (144) *1PRINT #
1,A81PRINT #1,"3@ BET(1,
1)-(54,20) ,UL"
IF STA>EN THEN G@=-1 ELS
E QO=1
FOR P=STA TO EN STEP QQ
CLE:1ON P GOTO 34990,3418,
3420, 3430, 3440, 3458, 3440
»3478,34808, 3490, 3500, 351
2, 3528, 3538, 3540, 3550, 35
60,3579, 3580, 3590
PUT(1,5@) ,A%260TO
PUT(1,58) ,B%:6OTD
PUT(1,%8) ,C%:B0OTO
PUT (1,58) , DX:180TO
PUT (1, 58) , EX160T0
PUT (1, 58) , FX:1 B0TO
PUT (1,58) ,6%180TO0
PUT (1,5@) , H%1 8070
PUT (1,58}, 1%16OTO
PUT(1,50) ,J%:B0TO
PUT(1,50) ,K%1B0TO
PUT (1,58),L%:6OTO
PUT (1,50) ,MX2:B0TO
PUT (1,58) ,NX160TO0
PUT (1,58) ,0%:160TO
PUT (1,50) ,P%1B0TO
PUT (1,50) ,0%1 BOTO
PUT (1,50) ,R%: 60TO
PUT (1,50) ,S%160T0 3400
PUT(1,50), T%1B0TO 34689
FOR X=1 TO S54:6=G+108:1As=
STRS (G) 1 AS=RIGHTS (As, LEN
(A$)—~1)1FOR I=1 TO 2011F
POINT (X, I+49)=1 THEN AS
=As+" s PSET ("1 BS=ETRS (X) 1
AS=AS+RIGHTS (BS,LEN (B$) -
1) 1AS=AS+", "1 BE=STRS (1+4
9) 1AS=AS+RIGHTS (BS, LEN (B
$)-1) 1AS=AS+") ¥
NEXT:IF LEN(AS)>&6 THEN B
$=LEFTS (AS,LEN(STRS (B)) -
1) 1AS=RIGHTS (AS, (LEN (AS)
~LEN(B$))—1) 1AS=BS+" “+A
$1PRINT #1,A$ ELSE B=6-1
2
NEXT

335

3608
34608
3608
3600
34600
34608
34600
34600
3609
34608
36080
3600
3609
3400
34600
34600
34600
34600
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http:SET-l.IP

BD

cp

EC

BF

I

LL

LC

NF

[}

ol

ED

KN

LU

PN

PE

BH

EX

PN

Kb

EO
OF

on

N
FG

CK

KL

52

34638

34640

34650

3640

3670

34680

34698

3708

3719

3720

3730

3740

3750

3760

3776

3780

3798

3880

3810

3820

3830

3840

3850

3860

3870
3880

3890

3980
3910

3920

3930

3940
3958

COMPUTE!

G=G+1@: A$=STR$ (B) : A$=R1G

HT$ (AS,LEN(AS)-1):ON P G

OTO 3642,3658, 36608, 34678,

34686, 3690, 3708, 3710, 3720
,3730,3749, 3750, 3768, 377

82,3780, 37590, 3808, 3818, 38

20,3838

As=AS+” GET(1,58)-(548,70
), A%"1BOTO 3848

At=As$+” GET (1,58) (54,70
) BZ"1GOTO 3848

As=As+" GET(1,58)—-(54,70
),C%"1GOTD 384¢

As=As+" GET(1,50)-(54,70
), D%"1GOTO 3840

As=As+* GET(1,58)-(54,70
),EX":GOTO 3840

As=AS+" GET(1,58)-(54,78
),F%":1GOTO 3849

As=As+" GET(1,56)-(54,768
),B%":GOTD 3849

As=AS$+" GET(1,50)-(58,70
), H%"1BOTO 3840

As=As+" GET(1,50)-(58,78
), 1%":1GOTO 3848

As=AS+" GET(1,50)-(54,790
),Jd%": GOTO 3848

As=As$+" GET(1,50)-(54,70
), K%"1GOTO 3848

As=A$+" GET(1,58)-(54,70
),L%":1BOTD 3840

As=As+" GET (1,50)-(54,708
),M%": BOTO 3840

As=As$+" GET(1,50) (54,706
),N%": BOTO 3840

As=As$+* GET (1,50) - (54,78
),0%" 1 GOTD 3840

As=As+" GET(1,58)-(54,70
),P%"1GOTD 3840

As=As+" GET(1,50)-(54,76
),Q%"3BOTO 3840

As=AS+" GET(1,50)-(54,78
),R%"1GOTD 3848

A$=AS+" GET(1,50)-(54,70
),S%"1GOTD 3849

As=As$+" GET(1,50)-(54,70
), T%":GOTD 3840
A$=A$+":CLS":PRINT #1,As
INEXT

IF STA<EN THEN STN=1:EA=
1160TO 3882

IF STADEN THEN STN=STA-E
Ni1EA=1 ELSE EA=EN-STA1ST
N=1

IF EA+QR=0 THEN EA=EA-QQ
=G+1@: R=G: A$=RIGHT$ (STR
$(G) ,LEN(STR$(G))-1)+" F
OR I="+RIBHTS(STR$ (5TN),
LEN(STRS(STN) ) ~1)+" TO"+
STR® (EA+QQ) +" STEP"+STR$
(A@Q) 1PRINT #1,A816G=6+19
A$=RIGHT$ (STRS (G) , LEN (ST
RS (G))-1)+" FOR P=1 TO":
AS=AS$+STRS ( INT (FASTS4. 2)
)+"sNEXT:PL1=PLs IF PL+SP
<1 THEN PL=578 ELSE IF P
L+SP>580 THEN PL=1"
G=G+10: PRINT #1,As$
A$=RIGHTS (STR$ (G) , LEN(ST
R$(G))-1)+" PL=PL+S5P"31PR
INT #1,A%$:G=6+19
A$=RIBHTS (STR$ (G) , LEN(ST
R$ (G))—-1)+" ON I GOTO":X
=G+10: AS=AS+STRS (X) 1 FOR
I1=5TA TO EN+(QQ%-1) STEP
0Q: X=X+18: AS=As+", "+RIG
HT$ (STR$ (X) , LEN(STR$ (X))
-1} INEXT:PRINT#1,AS$

IF STA>EN THEN Q=STA:W=E
N ELSE IF EN>STA THEN Q=
EN: W=STA

FOR P=W TO @

G=G+10: A$=RIGHTS (STR$ (G)
,LEN(STR$(G))-1) 10N P GO
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LE

0E

BE

BF

EF

XF

NF

AF

OF

BF

AF

0J

N

3

W

]

N

LA

NA

B0

P

op

3968

397@

3989

3992

4000

4010

4020

4030

4040

40506

84060

4070

4088

4098

4100

4110

4120

4130

4130

4150

4160

4170

4180

TO 39&98,3978,39688,3990, 4

200, 4010, 4020, 4930, 4040,

4058, 4060, 4070, 4083, 4099
,4100,4110,4120,4130,414

2, 4150

As=AsS+” PUT(PL1,52),U%,P

SET:PUT (PL,52) ,A%: ": BOTO
3160

As=As$+" PUT (PL1,52) ,U%,P

SET1PUT (PL,52),B%1 " : GOTO
4160

AS=AS+“—PUT (FL1,52), UL, P

SET:PUT (PL,52),C%: ": GOTD
4160

As=As$+" PUT(PL1,52),U%,P

SET:PUT (PL,S52) ,D%1 " : GOTO
4160

A$=As$+" PUT(PL1,52),U%,P

SET1PUT (PL, 52) ,E¥%: ":GBOTOD
4160

As=As+" PUT(PL1,52),U%,P
SET:PUT (PL,52) ,F%1 "1GOTO
4160

AS=As$+" PUT(PL1,52),U%,P
SET1PUT (PL,52) ,B%: ": BOTO
4160

As=AS+" PUT(PL1,52),U%,P
SET:PUT (PL, 52) ,H%: "1GOTO
4160

As=As+" PUT(PL1,52),U%,P
SET:1PUT (PL, 52), I%: "1 GOTO
4160

As=AS+" PUT(PL1,52),U%,P
SET:PUT (PL,52) ,J%1 " :BOTO
4160

As=As$+" PUT(PL1,52),U%,P
SET1PUT (PL, 52) ,K¥%: "1 GOTO
4168

AS=A$+" PUT(PL1,52),U%,P
SET:PUT (PL,52) ,L%: “: GOTO
4160

A$=A$+" PUT(PL1,52),U%,P

SET:1PUT (PL,52) ,M¥%: " B0TO
3160

As=As+" PUT(PL1,52),U%,P

SET1PUT (PL, 52) ,N%: ": GOTO
4168

A$=As$+" PUT(PL1,52),U%,P
SET1PUT (PL,52) ,0%3 ": GOTO
4149

AS=AS$+" PUT(PL1,52),U%,P
SET:1PUT (PL, 52) ,P%1 ": BOTD
41460

A$=A$+" PUT(PL1,52),U%,P
SET:PUT (PL,52),0%: "1 GOTD
4160

AS=A$+" PUT(PL1,52),U%,P
SET:PUT (PL,52) ,R%: “1GOTO
4169

As=A$+" PUT(PL1,52),U%,P
SET:1PUT (PL, 52),S%: " : GOTO
41608

A$=A$+" PUT(PL1,52),U%,P
SET:PUT (PL,52), T%: *160TO
4160

A$=A$+"GOTO" +STRS (X+18) 1

PRINT #1,A$:NEXT:G=X+10

AS$=RIGHTS (STR$ (G) ,LEN(ST

R$(G))—1) tAS=As+" NEXT:G

OTO"+ETRS (R) sPRINT#1, As

CLOSE #1:CLS:PRINT"BEFOR

E YOU DO ANYTHING ELSE L

OAD THE PROGRAM <PRG> AN

D THEN SAVE IT UNDER THE

NAME YOU WANT"1END

25009 GOSUB 25020:RESUME 990
256160 GOSUB 25020:RESUME 870
25826 PRINT:PRINT “

DIS
K ERROR #"ERR

25038 PRINT:PRINT *

HIT SPACE
BAR TO CONTINUE"

(h 25040 AS$=INKEYS: IF

EN 2304@ ELSE 1

Program 2: 64 Animator
Version by Kevin Mykytyn, Editorial
Programmer

Please refer to the "MLX" article in this issue
before entering the following listing.

49152
49158
49164
49179
49176
49182
49188
49194
49200
49206
49212
49218
49224
49230
49236
49242
49248
49254
49260
49266
49272
49278
49284
49290
49296
49302
49308
49314
49329
49326
49332
49338
49344
49350
49356
49362
49368
49374
49389
49386
49392
49398
49404
494149
49416
49422
49428
49434
49440
49446
49452
49458
49464
49479
49476
49482
49488
49494
49509
49506
49512
49518
49524
49530
49536
49542
49548
49554
49560
49566
49572
49578
49584
49590
49596
496082
49668
49614
49629
49626

:932,238,2083,832,142,203,082
:168,127,185,123,206,153,192
:064,063,136,016,247,076,042
:046,192,9800,001,001,015,017
:001,012,0068,000,000,000,045
: 009,000, 000,000,000, 000,030
:0086 ,000,000,000,000,000,042
: 000 ,000,000,000,0832,877,151
:192,169,0008,141,028,192,0982
:@32,076,193,032,044,193,106
:032,8706,194,032,215,193,0828
:932,033,197,162,255,832,009
:205,194,876,068,192,120,151
:169,127,141,0813,228,169,149
:165,141,028,003,169,192,202
:141,021,003,169,129,141,182
:026,208,169,627,141,0817,172
:208,088,096,169,001,141,837
:025,208,173,044,192,208,190
:069,173,018,208,201,018,025
:176,811,162,225,160,059,145
:169,083,141,018, 208,208,185
:029,201,085,176,011,162,028
:232,160,099,169,138,141,0845
:018,208,208,0814,162,239,225
:160,139,169,000,141,018,009
:208,240,003,140,018, 208,285
:152,160,012,153,0081,208,080
:136,136,016,249,160,800,097
:138,153,248,007,280,232,128
:192,007,208,246,173,813,251
:220,041,001,240,081,164,165
:203,204,043,192,249,0856,106
:140,043,192,185,129,235,098
:201,088,208,008,173,829,143
:208,073,128,141,029,208,229
:201,089,208,008,173,023,158
:208,073,128,141,823,208,235
:201,049,144,022,201,057,134
:176,018,056,174,141,002,033
:224,004,208,010,233,049,200
:160,007,153,839,2088,136,181
:@916,250,201,133,208,011,847
:173,045,192,240,006,832,178
+919,193,0832,238,263,0876,0801
:849,234,076,188,254,173,220
:136,002,073,012,141,136,008
:902,173,024,208,073,048,042
:141,0624,208,173,021,208,039
:0673,127,141,021,2088,096,192
:169,127,141,821,208,169,111
:064,141,016,208,160,006,133
:162,012,185,0847,224,157,055
:000,208,202,202,136,0816,858
:245,096,169,147,032,210,199
:255,169,015,141,033,208,127
:162,001,160,002,024,9832,20¢
£240,255,032,197,193,162,141
:906,160,002,024,032,240,444
£255,632,197,193,162,011,180
:166,002,024,832,240,255,049
:0832,197,193,162,0804, 160,090
1802 ,0824,032,240,255,169,070
:@85,160,204,032,0630,171,036
:162,009,160,002,824,832,005
:240,255,169,120,169, 204,002
:032,030,171,162,014,160,197
:002,024,032,249,255,169,1008
:155,160,204,032,036,171,136
:932,165,193,032,181,193,186
:096,162,0619,160,001,024,114
:032,249,255,169,1906,160,192
:204,032,030,171,096,162,163
:922,160,001,024,032,240,149
:255,169,116,160,2085,832,101
:830,171,096,169,007,141,0408
:020,192,169,854,160,204,231
:832,036,171,206,0620,192,089
:208,244,096,162,019,160,877
:018,024,932,240,255,169,188



http:ASsAS+STRS<INT!FASTa4.2l




51144
51150
51156
51162
51168
51174
51188

51186
51192
51198
51204
51218
51216
51222
51228
51234
51249
51246
51252
51258
51264
51272
51276
51282
51288
51294
51388
51306
51312
51318
51324
51338
51336
51342
51348
51354
51368
51366
51372
51378
51384
51398
51396
51402
51408
51414
51420
51426
51432
51438
51444
51458
51456
51462
51468
51474
51488
51486
51492
51498
51584
51518
51516
51522
51528
51534

51548
51546
51552
51558
51564
51578
51576
51582
51588
51594
51688
51606
51612
51618
51624
51638
51636
51642
51648
51654
516608
51666
51672
51678
51684

54 COMPUTEI

1812,208,169,255,141,8108,227
1208,169,224,141,021,2068,153
1169,195,141,016,208,169,886
19208,141,014,208,169,885,687
:141,015,268,169,084,133,206
1247,169,804,133,248,169,176
1820,14) ,800,208,141,082,236
1208,169,165,141,0801,208,118
1169,190,141,083,208,169,184
1013,141,248,007,169,814,878
1141,249,007,032,170,202,0837
1172,022,192,185,228,055,888
:240,028,173,021,208,869,175
:001,141,621,208,169,128,178
1141,£04,212,169,129,141,856
1004,212,208,008,173,0821,148
1208,0641,254,141,021,208,145
:1172,022,192,185,250,855,154
1249 ,638,141,008,212,185,100
1024 ,056,141,007,212,169,155
1932,141,011,212,169,033,158
:141,811,212,173,021,288,068
:1889,002,141,021,208,876,0821
:1092,2608,173,021,208,041,049
:253,141,021,208,832,194,169
$202,832,118,203,169,084,134
$1133,253,133,141,169,216,121
£133,254,133,142,173,022,195
:1192,824,165,224,141,255,029
:1807,056,233,0681,141,253,0241
1007 ,0824,105,802,141,254,145
+887,173,0622,192,032,165,289
1199,165,251,133,139,165,164
:252,133,146,169,000,141,289
:1038,192,169,283,141,0839,218
:192,172,838,192,177,251,152
:1140,838,192,160,000,162,084
1008 ,018,144,006,072,169,0863
1801,145,253,184,230,253,134
1208 ,002,230,254,202,208,002
1238,238,038,192,173,038,0877
$1192,201,064,240,021,206,090
:439,192,208,211,165,253,248
1624,105,016,133,253,165,139
1254,105,000,133,254,876,906
:115@8,2008,165,247,133,249,078
:1165,248,133,2506,160,008,152
1177,247,0873,128,145,247,219
1162,128,032,285,194,073,882
:1128,145,247,173,0008,220,127
1674,176,015,0872,165,247,225
1856,233,040,133,247,165,168
t248,233,000,133,248,104,198
1974,176,015,072,165,247,243
1924,105,040,133,247,165,214
1248,105,9000,133,248,184,088
1974,176,0815,872,165,247,0865
:1056,233,001,133, 247,165,997
1248,233,880,133,248,194,234
:1874,176,0815,072,165,247,823
:@24,1905,9081,133,247,165,211
1248,165,0008,133,248,194,124
1874,176,038,165,249,624,018
1105,009,133,078, 165,258,029
1105,212,133,0879,173,041,847
1192,208,412,169,0801,141,833

1941,192,177,078,0673,08961,134
1141,848,192,173,040,192,109
1145,078,0876,1086,201,169,143
1000,141,041,192,177,247,132
1201,832,2€8,0808,165,249,283
1133,247,165,250,133,248,010
1832,228,255,201,082,288,1062
1013,169,000,141,044,192,173
1169,129,141,826,208,876,113
1849,192,201,147,208,083,178
:1832,176,202,201,0643,288,232
1@13,173,922,192,261,021,094
1248,086,238,0822,192,076,162
1016, 200,201 ,045,288,013,871
1173,822,192,201,881,240,229
1986, 2086 ,022,192,876,019,174
12066,201,873,208,814,160,912
1863,177,139,873,255,145,0814
1139,136,0816,247,676,092,139
1209,201,136,208,010, 168,089
1063,177,139,153,122,206,848
1136,016,248,201,144,2088,135
1@13,160,063,185,122,266,197
1145,139,136,016,248,876,214
1092,200,201,145,208,911,061
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51690
51696
51782
51788
51714
51728
51726
51732
51738
51744
51750
51756
51762
51768
51774
51780
51786
51792
51798
51884
51818
51816
51822
51828
51834
51840
51846
51852
51858
51864
51878
51876
51882
51888
51894
51984
51906
51912
51918
51924
5193¢
51936
51942
51948
51954
51960
51966
51972
51978
51984
51998
51996
52882
520e8
52814
52920
520826
52832
52038
52844
52058
52056
52062
52868
52874
52988
52086
52892
52998
52184
52118
52116
52122
52128
52134
52140
52146
52152
52158
52164
52178
52176
52182
52188
52194
52288
52286
52212
52218
52224
52238

1162,0803,032,0861,283,202,129
1208,256,0876,892,200,2081,243
1817,208,011,162,0883,832,167
091,283 ,202,208,258,0876,082
1892,200,261,829, 288,027,247
1168,882,177,139,106,136,216
1136,162,003,177,139,106,225
1145,139,208,202,288,247,137
1208 ,200,192,066,144,234,038
1976 ,892,288,261,157,2088,198
1629,1608,008,177,139,0842,073
1209 ,200,162,883,177,139,157
1842,145,139,136,202,208,154
1247,200,200, 200, 200,192,015
:864,144,232,876,092,280,102
1281,068,208,014,172,822,241
1192,185,228,055,073, 061,032
1153,228,0855,0876,010,200,826
1173,141,002,201,004,248,879
1862,164,283,185,129,235,846
1205,060,003, 248,652,141 ,831
1068 ,003 ,201,049,144,845,894
1201,058,176,041,174,022, 0614
1192,0856,233,049,168,185,231
1858 ,286,157,258,055,185, 621
1041,206,157,024,856,173,017
1141,0082,240,014,189,024,232
:1956,810,157,824,056,189,120
+258,855,242,157,258,855,187
1876,016,200,201,092,268,171
:903,876,818,208,832,225,192
:1202,168,0080,076,216,200,2508
1169,065, 168, 205,232,030 ,063
1171,169,821,141,828,192,122
+169,068,168,205,032,0308,878
1171,206,020,192,208,244, 265
1162,012,168,833,024,832,185
:1248,255,169,000,174,022,836
1192,032,205,189, 169,832,001
1¢32,210,255,896,160,800,197
£177,139,041,127,145,139,218
1696 ,165,141,133,163,165,863
:142,133,164,169,2€0,141,211
:638,192,169,803,141,239,0650
1192,168,007,169,800,141,143
:042,192,024,177,163,841,119
1015,248,001,0856,118,042,206
+192,136,016,242,172,038,832
1192,173,842,192,145,139,125
1165,163,0824,195,208,133,182
1163,165,164,185,000,133,248
:164,238,838,192,173,838,183
:1192,201,064, 208,001,096 ,828
:206,839,192,208,198,165,924
1163,824,105,616,133,163,138
1165,164,185,060,133,164,015
1076,238,202,1608,800,177,143
1139,141,638,192,136,200,142
1209,192,864,208,008,173,147
1838,192,136,136,145,139,094
:096,177,139,136,145,139,146
:076,869,203,160,062,177,0867
1139,141,038,192,200,136,172
:136,0816,0807,173,0838,192,158
1200,145,139,0896,177,139,234
+280,145,139,876,099,203,286
1169,008,133,251,169,216,0832
:133,252,162,004,168,000,067
1152,145,251,136,2@8,251,249
:230,252,2062,2@8,243,0896,0887
+120,165,001 ,041,251,133,885
1001 ,169 ,8080,133,251,169,103
+832,133,252,169,008,133,105
$253,169,2088,133,254,162,859
1098 ,160,808,177,253,145,141
:+251,136,208,249,2306,252,218
1230 ,254,202,208, 246,165,197
1001 ,009,004,133,001,888,164
1168,087,185,108,2065,153,232
:10648,0833,185,188,205,153,120
19088,037,136,016,241,169,0841
:1024,141,0824,208,168,823,820
+169,008,153,0008,212,136,116
:816,250,169,015,141,824,867
:212,169,950,141,801,212,243
1169,019,141,8085,212,896,186
:169,832,160,0088,153,000,240
+0@8,153,000,0089,153,808,855
:+918,153,0008,011,136,208, 090
:241,096,832,038,204,169,812
:867,160,2086,832,0838,171,168

52236
52242
52248
52254
52260
52266
52272
52278
52284
52298
52296
523082
52388
52314
52328
52326
52332
52338
52344
52358
52356
52362
52368
52374
52380
52386
52392
52398
52484
52418
52416
52422

52428
52434
52448
52446
52452
52458
52464
52479
52476
52482
52488
52494
52508
52586
52512
52518
52524
52538
52536
52542
52548
52554
52560
52566
52572
52578
52584
52599
52596
52602
52698
52614
52620
52626
52632
52638
52644
52650
52656
52662
52668
52674
52680
52686
52692
52698
527084
52718
52716
52722
52728
52734
52749
52746
52752
52758
52764
52778
52776

:832,228,255,201,089,024,873
1248 ,005,201,078,208, 244,226
10956 ,008,0832,038,204,169,019
1883, 168,206 ,832,039,171, 260
1840 ,896,162,615,168,014,811
:824,832,248,255,096,848, 225
:1888,128,168,208,248,033,153
1144,182,163,163,163,181,026
:617,157,157,157,157,157,894
1182,832,032,032,181,817,638
+157,157,157,157,157,182,615
1175,175,175,181,145,145,058
:000,144,932,032,0849,032,117
:832,832,0832,085@,032,632,044
:1832,832,851,632,832,832,851
:1032,052,032,032,0832,832,0858
1053 ,032,832,0832,832,054,087
1832, 032,032, 832,055,800, 041
:1932,0832,056,0832,0932,032,060
:832,057,832,832,032,032,087
1649 ,848,032,0832,0832,849,118
:1849,032,032,832,049, 050,126
:#32,832,032,049,0851,832,116
1832,932,049,052, 000,032,091
:649,0853,832,032,832,032,138
:049,854,032,0832,832,049,154
1055,832,032,832,0849,056,168
:932,032,032,849,057,9032,152
s832,032,0850,048,832,032,150
1032, 058,849,808 ,144,018,223
:083,084,865,082,084,873,151
:878,0871,032,086,073,0867,0887

1884 ,985,082,069,146,144,846
:@¢32,032,032,0832,069,878,229
:968,873,0878,071,832,080,106
:@73,967,884,085,082,069,179
:1632,832,013,629,880,873,231
:@67,084,085,082,869,032,141
:@78,885,0877,066,0869,882,185
1832,032,032,032,032,032,182
:1@79,086,069,082,065,876,197
1876 ,632,083,080,069,069,155
:1068,9032,032,032,013,829,214
:1983,087,073,084,067,0872,224
:073,878,071,0832,283,080,181
:069,069,068,832,032,832,072
:932,032,078,079,084,069,156
:1032,068,085,082,065,084,198
1@873,879,078,032,832,032,114
: 000,249,006 ,249,006,033,081
:007,873,067,0813,047,853,216
:1087,893,007,147,817,000,977
:1013,146,144,029,0629,829,202
:1629,033,633,033,033,033,012
:@33,033,033,033,0833,033,022
:933,833,033,033,033,033,028
1833,033,033,033,033,0833,0834
:933,008,000,126,126,126,253
1126,126,126,000,255,129,098
$129,129,129,129,129,255,242
:1017,028,018,869,146,068,286
1873,084,032,832,032,032,151
:@32,0632,018,876,146,879,255
:865,068,032,032,032,032,139
1932,0832,018,083,146,065,004
:1886,069,032,032,032,032,173
:@#32,932,018,067,146,876,0611
:869,065,082,832,065,076,835
:1876,032,018,036,146,867,827
1865,084,065,876,0879,071,098
:1932,032,018,073,146,878,0843
1083 ,069,082,884,932,832,052
t¢32,032,818,868,146,069,041
1076 ,069,084,069,032,032,044
:632,832,018,081,146,085,882
:273,084,144,000,017,017,829
19029 ,069,078,884,069,882,111
:1032,070,0673,076,069,078,104
1865,877,0869,013,0080,817,209
1017,032,018,0684,146,065,088
1880 ,069,032,079,082,032,098
:918,068,146,873,883,875,193
:913,013,088,147,965,817,187
:t@17,008,013,017,032,072,149
:873,084,032,082,869,884,172
:1685,082,878,0832,084,079,194
1932,067,079,078,884,073,173
:1878,085,069,0080,068,082,148
1085,077,003,078,0879,084,175
:069,000,032,032,032,032,231
:090,097,104,143,0848,143,063




52782
52788
52794
52800
528086
52812
52818
52824
52830
52836
52842
52848
52854
52868
52866
52872
52878
52884
52890
52896
52902
52908
52914
52920
52926
52932
52938
52944
52958
52956
52962
52968
52974
52980
52986

:924,210,195,900,008,009,236
:910,011,212,014,015,016,130
:900,836,048,058,0865,078,887
:973,046,042,028,065,082,144
1969 ,332,089,079,085,932, 200
:@83,085,082,069,063,144,090
1000,032,032,032,032,032,242
1232,032,832,0832,032,032,0824
:932,0832,000,073,048,013,836
1013,032,068,869,886,873,185
1267 ,069,032,078,079,884,0083
:@32,080,082,069,0883,069,815
:878,084,0613,000,000,032,069
:098,0884,016,000,008,008,168
:000,016,0804,000,0832,003,185
£255,192,013,000,176,048,852
+129,912,064,966,002,112,0815
1000,014,124,000,062,127,219
1255,254,127,255,254,127,146
:255,254,127,255,254,127,152
£255,254,0863,255,252,015,236
1255,249,003,255,192,006,093
1 808,000,000, 000 , 000,008,178
1009,000,000,000,004,0800,188
1808, 006,000,060, 005,008,201
+000,8084,128,000,004,864,140
: 008,884,000 ,000,004,08008,218
10909,004,000,000,004,0080,216
19098 ,004,000,008 ,004 000,222
1008 ,004,0008,001 ,228,0090,197
1003 ,244,000,067,252,008,2208
1907 ,248,000,003,240,000,218
1901, 224,000,000 ,000,000,207
:300,000,0800,000,800,009,244
:902,913,013,013,013,013,061

Program 3: Atarl Animator,

Part

Version by Kevin Mykytyn, Editorial
Programmer

Please refer to “"COMPUTE!'s Guide to Typing
In Programs” before entering these listings.

8@ GRAPHICS @1POKE 732, 11P

RINT
{12 SBPACEBIPLEABE WAIT":
PRINT

"(CLEAR) {5 DOWN)

" {DOWN?>

{7 SPACES8)}THE BCREEN WI
LL BLANK *

CH=8)1FOR A=29000

TO 293

6631 READ B:POKE A,BiCH=C
H+BINEXT A3 IF CH<>430135

THEN PRINT "ERROR IN D

ATA"END

2
E0 4

RUN
DATA 1&9,3,141,242,6,16

"DiIPART2"

9,8,141,243,4

[~

DATA 1465,88,133,2085,165

,89,133,206,169,0

®é

DATA 141,241,4,1469,0,14

1,240,6,148,7

N7

DATA S6,177,205,281,12,

240,1,24,110, 240

DATA 6,136,14,242,173,2

40,6,174,241,6

IF9

DATA 157,8,94,32,190,11

3,173,241,46,24

W 10
H 11
W12
13
W14
w15
M16
K17

18

DATA 195,8,141,241,6,2
91,90,176,47,2086

DATA 242, 4,2088,39,1469,
3,141,242,6,32

DATA 198,113,32,198,11
3,173,241,6,56,233
DATA 23,141,241,6,206,
243,4,208, 14, 169

DATA B,141,243,4,173,2
41,6,24,18%,16

DATA 141,241,6,24,144,
163, 104,96, 165, 285
DATA 24,105,8,133, 285,
1465,206,185,0, 133

DATA 206,96, 165,28, 197
, 20,248,252, 104,149
DATA 170,141,49,114,16
9,34,141,59,114,169

Hee
o

“Atari Animator” lets you create car-

toons
kh19
Pl 2@
21
w22
N 23
W24
L1 25
K26
W27
Fl 28
29
038
31
N 32
"33
0 34
80 35
PB 36
IF37
kK 38
K39

AR

in 128 different colors.

DATA 154,141,71,114,18
4,104,10,178,189, 139
DATA 114,133,203,232,1
89,139,114,133,234, 124
DATA 141,242,6,48,28,1
P4,24,109,244,6

DATA 141,244,46,173,2464
2 6,109,242,6,141

DATA 246,4,24,144,31,7
3,255,24,105,1

DATA 141,242,6,104,141
»245,4,173,244,6

DATA S6&,237,245,6,141,
244,6,173,246,6

DATA 237,242,6,141,246
$6,1862,3,160,7

DATA 177,2083,15%,178,9
4,136,16,248,160,15
DATA 177,283, 153,42,95
y136,192,8,176,244
DATA 169,23,177,2083,15
3,170,95,134,192, 14
DATA 176,244,1465,203,2
4,10%,24,133,203,165
DATA 204,10%,0,133,284
y173,49,114,24,105
DATA 8,141,49,114,173,
59,114,105,8,141

DATA 59,114,173,71,114
»24,105,8,141,71

DATA 114,202,208,188,1
73;246,6,141,1,208

DATA 24,105,8,141,2.20.

8,24,105,8,141

DATA 3,208,94,8,72,8,7
2,88,72,152

DATA 72,224,72,40,73,1
12,73,164,73,8

DATA BS,80,80, 152,80, 2
24,80,40,81,112

DATA B81,184,81,8,88,88
,88, 152,88, 224

DATA B88,46,89,112,89,1
84,89

Program 4: Atarl Animator,

Part

1@

N 20
32
(N 4D
Pe S

&0

(70

POKE 359,8:008UB 10008,
B808UB 732:G08UB ?748216R
APHICS @:POKE 732,1:160
SUB 2881 A=USR (1533)
B08SUB 4B893:608UB 448180
TO 28

R=@3: TRAP 120:808UB 1465
910PEN #1,6,0,"D1s. 3"
INPUT #1,BOX#)PRINT BO
X$160TO 40

TRAP 12@&:X=NUMBER(1):B
08UB 1421 FA=8A1 X=NUMBE
R(4)+11608UB 14
FAH=INT (FA/236)1FAL=FA
-FAHE2561BAH=INT (BA/23
6) 1 8AL=BA-8AHE234
BDSUB 1721 1F FN$=""
EN 118

TH

¥ 73

(LR-1 ]

9o

w100

LB RY |
120

B 130

Nl 140
159

1460

M170

ke 18@
K199
6200
Mm219

fFP220
£ 230

240
w259
wa25s

w2540

KF 270

280

n 292
0382

w318

BF 320
330

N 340

K358

IF DEVe=*C:* THEN PRIN
T *(DOWN)PRESS RECORD
AND PLAY ON TAPE"
OPEN #1,8,0,FNS1PUT #1
,FAL1PUT #1,FAH1PUT #1
. SAL1PUT #1,8AH
FOR A=FA TOD BA
PUT #1,PEEK(A)1NEXT A
1CLOSE #1
B0SUB 16701 RETURN
TRAP 327471 IF PEEK(19
5)<>136 THEN PRINT "
(3 DOWN)SYSTEM ERROR
" JPEEK (195)

PRINT *(DOWNXHIT ANY

KEY TO CONTINUE"3:POKE
764,255

IF PEEK(768)=255 THEN
140

B0SUP 14781CLOSE #11R

ETURN

Y=X~118A=(X=(INT(Y/7)
8711872+ (INT(Y/7)) 828

48+183481 RETURN

DN$="";FN$=""} GOSUB 1

6521 PRINT " (4 DOWNXEN

TER FILENAME"

INPUT DN$1IF DNsm©® T

HEN 24P

PRINT "(3 DOWN)>TAPE O

R DISK"1POKE 744,255
IF PEEK(7&64)=45 THEN

DEVS="C; "1 BOTO 238

IF PEEK(7&4)=58 THEN

DEVS="D: *:B80TO 238

6070 209

FN$ (3,LEN(DNS) +3) =DN8$
1FNS (1, 2) =DEVS

RETURN

TRAP 1201808SUB 1781 IF
FN$="* THEN 118

IF DEVS=*Ci* THEN PRI

NT " (DOWN}PRESS PLAY

ON TAPE®

OPEN #1,4,0,FN$:1GET #
1,FAL1GET #1,FAHI1BET

#1,SAL1BET #1,SAHIFA=

FAL+2568FAH1 SA=SAL +25

&88AH

FOR A=FA TO SA+&641BET
#1,B1POKE A,BiNEXT A
180SUR 1670:1CLOSE #1:

RETURN

BOX$=" {3 N} (DOWN}

(4 LEFT){B}

{3 BPACES) {V)} {DOWN}
¢S LEFT) (B}

{3 SPACES) {V} (DOWN)
(S LEFT) (B}

€3 SPACES) {V} {DOWN}
€4 LEFTX>{3 M) (4 UP}
(RIBHT}*

PRINT *{CLEAR}"

FOR A=@ TO 12 STEP &1

POSITION 2,A

FOR Bm=i TO 731PRINT BO
X$) 1NEXT B

NEXT A

POSITION 4,5:PRINT
(4 SPACES)2

(4 SPACES)3

(4 SPACES)4

¢4 SPACES1S

€4 SPACESBY&

(4 SPACEB17"
PDSITION 4,111PRINT "
8{4 SPACESB}9

(4 BPACESY 18

{3 SPACEB)11

€3 SPACES)»12

{3 SBPACES>13

{3 BPACES} 14"

POSITION 4,171PRINT
15(3 SPACEB} 14

August 1985 COMPUTEI
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o340

KE37D

0 380

F1 390

0t 400

mai1e
X 420

EB 4302

1440
W 450
M 460
K470
€ 400
490
€ 500
Bs1a
M 520
LT
Y

0 350
0F 560

KnS78
[ -1-T

wsS9e
L 600
LIN-3Y
o208
me&3Io

PD 640

630
% &60

11678
AL 680
"m&e908

PN7¢0
w710

W 720
0n730
L0740

N 750

56 COMPUTEI

3
{3
3

S8PACES)Y17
8PACES) 18
8PACES)19
{3 BPACES)202
{3 BPACES)21"

E=-93:FOR B=¢ TO 30 ST

EP Si1E=E+9

FOR A=1 TO 13 BTEP 613

CHAR=33

FOR D=@ TO 2:POSITION
3+B,A+D

FOR C=8 TO 2:PRINT CH
R$ (CHAR+C+E)

NEXT C:PRINT " {DOWN)
{3 LEFT)"j1CHAR=CHAR+

3

NEXT D:NEXT AsNEXT B
POSITION 1,19:PRINT "
START PICTURE

€7 SPACES)YEND PICTURE
"

POSITION 1,2@1PRINT *
PICTURE NUMBER
{6 SPACES)}DVERALL SPE
ED*™
POSITION 1,2131PRINT "
SWITCHING SPEED "
RETURN
JOY=STICK(®)
ON JOY-4 BOTO 540,560
, 400,560,560, 560, 560,
540,520, 540, 560
IF NUMBER(ARRPOS)=21
THEN NUMBER (ARRPOS) =9
NUMBER (ARRPOS ) =sNUMBER
(ARRPOS) +1160TO 568
IF NUMBER(ARRPOS)=1 T
HEN NUMBER (ARRPO8)=22
NUMBER ( ARRPDS) =NUMBER
(ARRPOS) -1180T0 560
B0SUB 4681 IF ARRPOS=S
THEN ARRPOS=@
ARRPOS=ARRPDS+1:80T0
560
BOSUB &6811F ARRPOS=|
THEN ARRPOS=&
ARRPOS=ARRPOS-1
POSITION COORD (ARRPOS
, 1), COORD (ARRPOS, 2)
PRINT “>*"
IF STRIG(3)=08 THEN B0
SUB 1549
KEY=PEEK (764) 1 FOKE 76

4,25%
IF KEY=42 THEN BOSUB

1100

IF KEY=42 THEN B0SUB

S0

If KEY=0 THEN BGOSUB 2
50

IF KEY=58 THEN BOSUB

30

IF KEY=18 THEN FOR A=

@ TO S111POKE A+CHAR1
s @1 POKE A+CHAR2, 8:P0OK
E A+CHAR3, B3 NEXT A
RETURN

POSITION COORD (ARRPOS
» 1), COORD (ARRPOS, 2)
PRINT " "i1RETURN

FOR A=1 TO 4

POSITION COORD(A, 1) +1
&+ (A<4) ,COORD(A,2)
PRINT NUMBER(A)jy" ™
NEXT A1POSITION 36,20
sPRINT NUMBER(A)-1083"

RETURN

RESBTORE 76@31A=1333
READ B:IF B=2346 THEN
A=UBR(1335) 1RETURN
POKE A,B:1A=A+1:160T0 7
42

August 1985

01 760
k77e
788
N 79¢
& 800
weie
6k 820

i a3e
LR-LT

P1 850
i1 868
w0eze
A BEO
B8 890

F6 900

K910
k920
FH 938

L9402

€952

i 960

w78

o8

B 990

111000

FP1O108

Nl 1020
L 19302

KE 1D4@

(1030

B 10460

18708

Pl 1288

DATA 104,173,48,2,141
» 203,09

DATA 173,49,2,141,204
]

L]

DATA 1469,28,169,2,145
. 203

DATA 134,192,5,2088,24
9,162

DATA 5,189,182,6,148,
177

DATA 283,9, 128,145, 20
3,202

DATA 16,243,169,64,14
1,0

DATA 2,1469,4,141,1,2
DATA 1469,255,141,108,
6,173

DATA 11,212,208,251,1
69,192

DATA 141,14,212,96,72
,138
DATA
, 188
DATA
9
DATA
189
DATA
141

DATA
4,64
DATA
, 224
DATA
256
ORIBINAL=57344)CHAR1=
184321 CHAR2=204B01CHA
R3=22528; CHARG=24574
FOR A=ORIBINAL TO ORI
GINAL+1224
D=A-ORIBINAL1I V=PEEK (A
)
POKE CHAR1+D,V1POKE C
HAR2+D, Vi POKE CHAR3+D
,V1IPOKE CHAR®+D,V1NEX
TA
RESTORE 992:FOR A=244
&4 TD 24487:READ Bi1PO
KE A,BiINEXT Ai1RETURN
DATA 48, 48,48,255,255
,48,48,48,0, 126,124, 1
24,126,124, 126, 8, 255,
129,129,129,129,129,1
29,255
DIM BOX$(5@)3DIM NUM
BER(35)1DIM B8 (5))DIM
BINARYS (54)1DIM FNS$
(15)31DIM DEVS(2)1DIM
DN$(17):1DIM COORD(S
s 2)
POKE 752, 1:RESTORE 1
@30:FOR A=1 TO 51NUM
BER(A)=11FOR B=1 TO
2
READ C:COORD(A,B)=C1
NEXT BiNEXT A
DATA 0,19,0,20,0,21,
20,19,20, 20
ARRPOS=11 RESTORE 1@6&
@1FOR A=1 TO 6431READ
B
BINARYS (A, A) =CHRS (B%
1+44) 1NEXT A

72,238,108,6,173
6,201,64,2008,5,16
2,141,108,6,1782,
96,6,141,18,212,
9,212,104,178,10
72,224,680,224,88

x,8,11,14,17,20,

EK(3561)10DL=PEEK(DLI
+4) : ODH=PEEK (DLI+5)

PR

FD

3]

LE

o

ne
oc

LIS

1998
1100
1110
11208
1130
1149
1158

1160

117¢

1220

1230
1240

12509

1260
1270

1280
1299

13900
1310

1320

1330
1340

. 1350

1360
1378
1380
1390
1400

Miaio

BL

L]

8C

1420
1430

1440

1450
1469

1479

1480

1490

RETURN

GOSUB 1118:60T0 1200

NU=NUMBER (2) —-11 POKE

736,96

8A= (NUMBER (2) - (INT (N

Us7)%7)) 872+ (INT (NU/

7)) %2048+18348

G08UB 14650

Rm@: 8=B:NR=83s FOR A=8

A TO 8A+711P=PEEK(A)

HB=INT (P/16)+11LBmpP—
168 (HB-1)+1}

POSITION 83%8,Ri1PRINT
BINARY® (HB24-3,HB%4
)}y BINARYS (LBS4-3,LB%

4)

R=R+1:IF R=NR THEN R

aNR-B818=8+1)IF =3 T

HEN R=R+8:NR=NR+8:8=

2

NEXT A

RETURN

POSITION 31, 141PRINT
NUMBER (2)

FOR A=@ TO 2:FOR B=g
TO 2

POSITION 32+B,11+A1P

RINT CHR®(33+B+At3)

NEXT BiNEXT A

A=UBR(29280): IF FL=0
THEN LOCATE DX,DY,Z

OX=DX:0Y=DY: POSITION
DX,DY1PRINT "+")

JOY=8TICK (D) -4

ON JOY BOTO 1288,129

2,1300,1340,1316,132

9,1330,1360,1340,135

?,1360

DX=DX+1:DY=DY+1180TO
13460

DX=DX+1:DY=DY-1:B80TO
1369

DX=DX+11680TD 1340

DX=DX-1:1DY=DY+1160TO
1360

DX=DX-11DY=DY-11B0TO
1360
DX=DX~-1160TO 1340
DY=DY+11B0TO 1360
DY=DY-1:1B0TO 1340
DX>23 THEN DX=9
DY>23 THEN DY=9
DX<@ THEN DX=23
DY<@® THEN DY=23
STRIG(®)=8 AND FL
=9 THEN FL=11Z=(Z=44
Y$1+44
1F S8TRIB(B)<>B THEN
FL=0
POSITION OX,0Y:1PRINT
CHR$(2))
KEY=PEEK (744) 1 POKE 7
64,255
IF KEY=18 THEN FOR A
=@ TO 23:1FOR B=0 TO
231POSITION A,B3PRIN
T CHR$(45)31NEXT BiN
EXT A
IF KEY=42 THEN 151¢
IF KEY=é& AND NUMBER!(
2)<21 THEN GOSUB 152
O NUMBER (2) =NUMBER (2
Y+1160TO 1100
IF KEY=14 AND NUMBER
(2)>1 THEN BOSUB 152
231 NUMBER (2) =NUMBER (2
)-1:1GOTO 1180
IF KEY=41 THEN SHP=N
UMBER (2)
IF KEY=18 THEN TEMP=
NUMBER (2) 1 TEMP2=SA1N
UMBER (2) =EHP:1 BOSUB 1
11631 NUMBER (2)=TEMP1 S




]
LB

ki

Kf

0B 1572

AR
L}

&

FH

*

N

1529
1510
1520
1530
1540

1559

1540

1580
159@

1609
1610

1620

1639

1640

1650

16460

16790

A=TEMP21B0TD 1200
80TO 1240
BOSUB 1470:B0SUB 132
P31 RETURN
FOR A=8 TO 711POKE 8§
A+A, PEEK (24584+A) 1 NE
XT A
RETURN
IF BTRIG(B)=@ THEN 1
540
BOBUB 145931 POKE 559,
4431 POKE &23,11POKE 7
©5,81 POKE 786,81 POKE
787 ,81POKE 53277,31
POKE 54279,92
SP=NUMBER (1) » EP=NUMB
ER(4) 1 DIR=SBN (EP-BP)
188=NUMBER (3) 1 0S=NUM
BER(S)-18
S=ABB(08) /382541 IF O
8<@® THEN Q=255-INT(S
/2%6) 1R=mE-(2%5-Q) 825
618=082546+R
08=8
FOR PN=8P TO EP STEP
DIR
A=USR (29132, PN, 08)
TD=TD-11IF TD<® THEN
TD=22-8B1NEXT PNi1B0
TO 1599
KEY=PEEK(764) 1 POKE 7
25, KEYs POKE 786,KEY:
POKE 787,KEY
IF 8TRIG(®)<>@ THEN
16080
FOR A=53248 TO 53251
1POKE A, 2281 NEXT A18
08UB 14781 RETURN
POKE 54286,441POKE €
8,1 POKE B9, 188: POKE
DLI+4,81POKE DLI+S,
180
T=PEEK(186) 1POKE 104
, 1841 PRINT CHRS (125)
'POKE 10&, T1RETURN
A=USR(153%5) 1 POKE DLI
+4,0DLs POKE DLI+5,0D
H:1POKE 88,0DL:1POKE B
9, 0DH1 RETURN

Program 5: Apple
ANIMATOR2 Maker

Version by Tim Victor, Editorial
Programmer

Please refer to "COMPUTE!'s Guide to Typing
In Programs’™* before entering these listings.

% 80 FOR I =

FS

17

82

7%

13

B

83

]

€

%

4

T
98 P

A
102
112
120
138
140
15¢&
1468
170
188

199

126 £ 256 TO I + 1
55: READ A: POKE I,A: NEX
RINT CHR$ (4);"BSAVE ANIM
TORZ, AS7E@D,L$SBG": END
DATA ©,0,9,9,0,6,0,8,0,0,
]

DATA 0,0,0,0,8,216,120,13
3,69,134,70

DATA 132,71,146,7,16,18,1
76,4,16,62,48

DATA 4,16,1,232,232,16,13
4,27,24,101,6

DATA 133,26,144,2,230,27,
165,40,133,8, 165

DATA 41,41,3,5,238,133,9,
162,8, 169, 0

DATA 177,26,36,50,48,2,73
, 127,164,356, 145

DATA B,238,26,208,2,230,2
7,165,9,24,105

DATA 4,133,9,202,208,226,
165,69, 166,78, 164

DATA 71,88,76,240,253,128
,128,128,128,198, 128

[H]
1]
3
EC
A
Bl
F3
99

2

a7
]
A2
F1
AD
Fe
8
ks
Y
28
97
&9
88
8
"
50
L))
LIy
7
A
o
b7
4
38

B3

82
18

AC

200

219

220

239

240

259

268

27¢

280

29¢

300

31e

320

338

349

358

368

378

389

399

400

416

420

439

449

450

468

478

48¢

499

598

514

520

538

549

550

560

579

S58¢

599

(-1

61¢

DATA 128,128, 128, 128,128,
198,128,199, 128, 128, 128
DATA 188,230, 176,152,128,
152,128, 128, 1868, 230, 234
DATA 238,238, 188,128,128,
152, 156,152, 152,152, 188
DATA 128,128, 188,236, 174,
149,239,254, 126, 128, 188
DATA 239, 176,224,232, 188,
128, 128, 176, 184, 160, 254
DATA 176,176, 128, 128, 254,
134, 199, 224,230, 168, 128
DATA 128,188, 134, 198,230,
238, 188, 128, 128, 254, 224
DATA 176,152,149, 149,128,
128, 188, 239, 188, 238, 23¢
DATA 188,128,128, 188, 236,
238,252,176, 152, 128, 1268
DATA 152,176,254,254,176,
152,128, 128, 190, 190, 198
DATA 190,190,190,128,0,0,
9,0,0,0,0

DATA 0,0,0,0,0,0,0,0,0,0,
?

DATA 2,0,0,0,8,0,0,¢,0,0,
2

DATA ©,0,0,128,1208, 152,18
8,188, 152,128,128

pDATA 128,252,239, 232,254,
239,230,128, 128, 190, 239
DATA 230,192,239, 254,128,
128, 188, 239, 134, 134,238
DATA 199,128,128, 192,238,
230,239,230, 190, 128, 128
DATA 254,134,134,190,134,
254,128, 128, 254, 134, 134
DATA 198,134,134,128,128,
188, 238, 134, 244,230, 199
DATA 128, 128, 238, 2308, 238,
254,230,230, 128, 128, 152
DATA 152,152,152,152,152,
128, 128, 224, 224,224,224
DATA 238,188, 128, 128,238,
239,182, 158,230,230, 128
DATA 128, 134,134, 134,134,
134,234,128, 128, 230, 254
DATA 23e, 230, 23¢, 236,128,
128, 198, 230, 239, 238, 230
DATA 238,128, 126, 168, 238,
238,239,230, 168, 126, 128
DATA 198,238,238, 198,134,
134,126, 128, 168, 239, 232
DATA 238, 182,236, 128, 128,
198,238,238, 199, 239, 230
DATA 128,128, 188,239, 148,
176,230, 190, 128, 128, 254
DATA 152,152,152,152,152,
128, 128, 238, 239, 230, 230
DATA 239, 199,128, 128,230,
230, 2308, 230, 230, 152, 128
DATA 128,238,239, 230,230,
254,230, 128, 128, 238, 230
DATA 230, 188, 2306, 239, 128,
128,230, 239, 238, 1688, 152
DATA 152,128,128,254,174,
152, 140, 134,254, 128, 0
DATA 2,0,92,0,8,0,08, 146,80,
162,7

DATA 169,194, 133,254, 149,
132,133,25%,177,254,73
DATA 127,145,254,200,208,
247,230,255,202, 208, 242
DATA 96,0,0,8,0,0,756,21,1
28,746,865

DATA 128,76,130,128,76,23
9,128,75,6,138,76

DATA 148,129,76,218,129,1
69,2,141,189,131,169

DATA 24,141,181,131,32,31
,130,176,48,32,71

DATA 131,176,43,32,156,13
1,174,38,173,178, 131

DATA 133,252,173,179,131,
133,253, 32,223, 138,32

1
1)
o
]
3
3]
52
FE
EC

[N

o
]
)
"
FC
£
vy
e
%
5
3
»
2
B2
LT
pf
£
W
W
)
4

83

82
K
3
89
[
9
E?

(1]

&20

&30

&40

650

&60

&78

&806

&99

7900

716

720

738

749

758

760

778

788

7990

800

e1¢

828

a38

842

852

869

872

[=[=

B9g

908

12

92¢

932

48

58

960

970

98¢

998

DATA 95,139, 32, 168, 138,23
8,184,131, 165,252, 24

DATA 105,3,133,252,144,2,
238,253,204, 161, 131

DATA 208, 228,96, 169,2, 141
,180,131,169,24,141

DATA 181,131,32,71,131,17
6,29,32,156,131,174

DATA 24,149,3,149,8,153,1
96,131,136, 16,250

DATA 32,223,13@,32,168,13
9,238, 184, 131,286, 161
DATA 131,208,242,96, 165,S
6,144,57,201, 184, 208

DATA 4,192, 128,240,14, 141
,199,131,140, 191,131

DATA 149, 186,133,565, 168, 1
28, 132,57,32, 121,129

DATA 1569,8,141,194,131,32
,31,138,176,13,173

DATA 178,131,141,197,128,
173,179,131,141,198,128
DATA 96,32,6,130,0, 145,40
,149,48,141,0

DATA 2,141,1,2,173,255,25
5,201, 168,144,7

DATA 233, 109,238,8, 2,208,
245,201,160, 144,7

DATA 233,1@,238,1, 2,208, 2
45,105,468, 141,2

DATA 2,162,3,169, 141,238,
197, 128,208,3,238

DATA 198,128,96,32,121,12
9,169,255,141, 194,131
DATA 32,31,138,176,23,173
,178,131,141,84,129

DATA 173,179,131,141,85,1
29,169,196, 141,110,129
DATA 169,131,141,111,129,
96,32,6,132,0, 44

DATA 194,131,48,3,76,240,
253,201,176,144,4

DATA 281,186,144,78,72,14
8,195,131,%6,173,110

DATA 129,233,196, 240,53, 1
41,182,131, 169,06, 168
DATA 281,26,176,214,18,14
1,68,129,108,106, 165

DATA 255,176,204, 121,1964,
131,56, 233, 176, 208, 204
DATA 182, 131,208,239, 141,
255, 25%, 238,84, 129, 208
DATA 3,238,85,129,149,196
,141,118,129, 169,131

DATA 141,111,129,172,19%,
131, 104,96, 141, 25%, 255
DATA 238, 118,129,208,3,23
8,111,129,96, 165,54

DATA 144,S5,201,23,208,4,
192,129,240,14, 141

DATA 192,131,148,193,131,
169,23, 133,54, 168, 129
DATA 132,S5S,96,32,31, 130,
176,%6,173,178, 131

DATA 141,198, 129,208,3,20
&,179,131,206,198, 129
DATA 173,179,131, 141,204,
129, 169,227,133,252, 169
DATA 142,133,253,160,0,17
7,252,140,72, 145,252

DATA 145,252,200, 2, 198, 25
3,198,252, 149, 235, 197
DATA 252,298,234, 169, 255,
197,253, 208, 228, 96, 32
DATA 31,138,176,46,173,17
B, 131,133,252,173,179

1606 DATA 131,133,253, 159,228

,141,250,129,1469,142,141

1810 DATA 6,139,160,72,177,25

2,160,0,145,252,230

1€28 DATA 252,208,2,230, 253, 1

&9, 255, 197, 252, 208, 236

1638 DATA 169,255,197,253,208

»239,96,173, 198,131,172
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)
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5
7
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i
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B
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]
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)
F2
8
3
A
Fé

1948 DATA 191,131,248,4,133,5
6,132,57,173,192, 131

195¢ DATA 172,193,131,248,4,1
33,54,132,55, 96, 169

1066 DATA 194,141,178,131,169
,132,141,179,131,32, 165

1678 DATA 131,201,21,144,1,95
,141,176,131,169,0

16680 DATA 141,177,131,140,3,3
2,64, 1308,160,3,173

1090 DATA 176,131,16,46,177,1
31,136,208,249,141,176

1168 DATA 131,24,169,178,131,
141,176,131,173,179, 131

1118 DATA 109,177,131,141,179
,131,24,95,172,180, 131

1120 DATA 208, 140,182,131,169
,9,153,196,131,136,177

1138 DATA 252,153,196,131,136
,16,248,173,196,131,9

1148 DATA 127,141,183,131,172
,187,131,240,21,162,0

1150 DATA 14,19&,131,189, 196,
131,19, 62,197,131,232

1160 DATA 236, 182,131,208,243
, 136, 208, 235, 172, 182, 131

1176 DATA 185,194,131,9,128,4
5, 183, 131, 153,194, 131

1188 DATA 136,16,242,96,172,1
87,131, 185,209, 1308, 172

1198 DATA 182, 131,49,254,25,1
98,131,145, 254, 135, 185

1200 DATA 196,131, 145,254,136
,208,248,172, 187,131, 185

1210 DATA 216,138,148,08,49,25
4,13,196,131, 145, 254

1226 DATA 96,127,126,124,128,
112,96,64,0,1,3

1238 DATA 7,15,31,43,173,184,
131,41,53,168,185

1248 DATA 7,131,5,238,133,255
,173,184,131,41,8

1250 DATA 248,32, 149,128,24,44
,184,131,112,4, 16

1268 DATA 4,185,409, 105, 40, 189
,186,131, 133,254,965

1276 DATA 6,4,8,12,16,20,24,2
e,0,4,8

1286 DATA 12,14,20,24,28,1,5,
9,13,17,21

1298 DATA 25,29,1,5,9,13,17,2
1,25,29,2

1390 DATA 6,10,14,18,22,26,30
+2,6,10,14

1318 DATA 18,22,26,39,3,7,11,
1%,19,23,27

1320 DATA 31,3,7,11,15,19,23,
27,31,1469,08

1330 DATA 141,186,131,141,1B7
,131,32, 165, 131,141,185

1349 DATA 131,192,1,144,18,24
8,1,96,201,24,144

1350 DATA 1,96,169,36,141,18&
,131,169,4,141,187

1350 DATA 131,169,8,141,188,1
31, 1469,224,141,1689, 131

1378 DATA 173,185, 131,205,189
,131,144,4,237,189,131

1388 DATA S6&,46,188,131,78,18
9,131, 144,239, 24, 189

1399 DATA 187,131,141,187,131
,24,173,168, 131, 189, 1856

1499 DATA 131,141,186,131,24,
96,32, 165,131, 141,164

1419 DATA 131,201,192,96,32,1
77,9,32,5,225, 165

1420 DATA 161,164, 168,96

Program é: Apple Animator

FD

58

198 DIM EXL(2,23),M$(8),CMS$(7)
,MM$(14):D% = CHRS (4): P
RINT D$; "BLOAD ANIMATORZ2"

COMPUTEI  August 1985

Frawts 1 RANGE 1 A28 SPEED
1 2 ] 4 -3 ] rd

1 EDIT FRANE 5
2 FRANE 3 L CLER
MRNGE BOTTON |

E mnce vop

In this demonstration of “Apple Anima-

tor,” a motorcyclist performs a daring

wheelstand.

# 110 FOR I = @ TO 8: READ M$ (I
) NEXT 3 FOR I = @ TQ 7:

READ CM$(I): NEXT : FOR
I - @ TO 14: READ MM$(1):

NEXT

4 120 GOSUB 530

bt 1380 A$ = “": FOR I = 1 TO 72:
A$ = A$ + "G ":A = FRE (@
)3 NEXT

16 149 60SUB &5¢: GOSUB S9¢

16 159 F = 1:AB = 1:AE = 20:A5 =
Sr1AP = 10

BS 140 DNERR GOTO 1399

6L 170 GOSUB 716: IF MQ = 1 THEN
HOME : TEXT : END
€ = PEEK (49152):
128 THEN 180

POKE 49168,@8: IF C = 1356
THEN F = F — 1 + 20 % (F

= 1): GOTO 179

4 18¢ IF C <

5 198

IF200 IF C = 149 THEN F = F + 1
- 20 ¢ (F = 28): 60TO 17
[

218 C=C - 175: IF € < {1 OR

C > 22 THEN 182

IF C < 11 THEN 259

IF C < 18 THEN 16880

cC=¢C~-7

MR = @: DN € GOSUB 266,11

20,1210, 1509, 1510, 1320, 16

&0, 1670, 1680, 1690,1370,12

50,1470,1460,1440: T = FRE
(@)1 BOTO 178

GOSUB 540: GOSUB 709:

B 19: HTAB 14: PRINT

TING BOX "3A

PRINT "PRESS ESC TO CANCE

L”s HTAB 7: PRINT "RETURN
FOR SAME™: PRINT : PRINT
"STORE RESULT IN BOX "j3:

(3 220
73 230
98 240
o4 250

VTA
"EDI

02 2469

S1 278

R‘ -m nn

9% 280 XC = 21 + LEN (R$): VTAB
23: HTAB XC: PRINT ";";

71 298 C = PEEK (49152): IF C <
128 THEN 299

25 390 POKE 49168,9: IF C = 141

OR C = 155 THEN VTAB 23:

HTAB XC: PRINT " "3: BOTO
360
318 IF C < > 136 AND C < > 25
S THEN 349
AE 320 VTAP 23: HTAB XC: PRINT "
"3 IF LEN (R$) < 2 THEN
R$ = "*; B80OTO 280
4 330 R$ = LEFT$ (R$, LEN (Rs$)
- 1)t GOTO 282
4D 340 IF C < 176 OR C > 185 THE
N 299
9 358 VTAB 23: HTAD XC: PRINT C

HR$ (C - 128)3;:R$ = RS +
CHRs (C - 128):R = FRE (@

) GOTO 289

iE 360 IF C = 155 THEN GOSUB &60
3 RETURN

fF6 370 IF R$ = "" THEN AA = A: B

[

A
F2

3A

m

12

84

C4

%k

91

Bb

1

AD

o
3

L]
E3

Fid
¢F
8A

90

FB
1B

0
87

34

Af

b8

382

399
408

410

420

439

440

450

4460

478

480

498

508

351@

528

S53e

540

560
579

580
590
(-1 1]

610

420
&30

640
650

&40

678

&80

0TO 392

AA = VAL (R$): IF AA > 20
THEN GOSUB 66@8: RETURN
HGR2 : HOME : GOSUB 1079
XP = 1B4:YP = 44:DX = 65:
DY = 8@9: GOSUB 980

VTAB 7: FOR @ = & TO B8: H
TAB 28: INVERSE 1 PRINT M
ID$ ("123436789",Q + 1,1)
311 NORMAL t PRINT " "jM#(
Q)3 NEXT

CALL 32768,A,286,12: XC =
#:YC = 2:QF = & GOSUB 87

2

IF QF THEN GDSUB 598: RET
URN

SC = INT (YC /7 B):SA = 18
24 + YC 8 128 - SC ¢ 984

+ XC:CC$ = " "
OCs = CCs:CCs = CHRS ( PE
EK (SR) — 128): HTAB XC +

1:
b 1)
€ = PEEK (49152):
128 THEN T = FRE (9):
0 452
POKE 49168,0: IF OC$ = "
" THEN HTAB XC + 1: VTAB
YC + 1: PRINT CC%;

FOR @ = 1 TO 13: IF C < >

ASC ( MIDS ("JLIK1234567
a9",Q,1)) + 128 THEN NEXT
ON @ GOSUB 738,769,770,78
2,B8492,859,870, 889, 899, 999
s 1820, 1059, 1060: GOTD 430
I =A% 28 — 24 - 280 % (
A D> 13):d = 26 + B2 8 (A
> 18): CALL 3276B,A,I,J
X = FRE (@#): RETURN
FOR A = | TO 20: GOSUB 5@
@1 NEXT : RETURN
POKE &,9: POKE 7,126: IF
PEEK (4B449) = 74 THEN S35
[}

POKE S54,16: POKE 53, 126:
CALL 10823 RETURN
PRINT : PRINT CHRS
R#AS7EL19": RETURN
A = F: RETURN
GOSUB 380: HTAB 1: INPUT
"WHICH BOX?"jA1A = INT (A
Y1 IFAC LI ORA > 20 THE
N 578
VTAB 22:
C( 39)1 RETURN

HOME : HGR2 : HCOLOR= 3
FOR J = 25 TO 105 STEP 80
t FOR I = 3 TO I «+ 9 ¢ 28

STEP 28: FOR P = @ TO 1
HPLDT I - P,J - P TO I +
22 +P,J -PTOI1 + 22 +
P,J +25 +P TO I - P,J +

25 +PTO1! - P,Jd - P
NEXT = NEXT : NEXT
FOR J =@ TO 1: FOR I = |

TO 19t HTAB 1 8 4 - 21 V
TAB J ¢ 1@ + 33 PRINT I +

J & 103 NEXT : NEXT
GOSUB 526: GOTO 6649
POKE 242,8: CALL 32777,0:

FOR 1 = @ TO 201 PRINT A
$3 NEXT : CALL 327801 RET
URN
GOSUB 70@:XP = 2:YP = 140
1DX = 27%5:DY = 348: BOSUB

VTAB YC + 1: PRINT QOC

IF C <
8oT

4r;"p

HTAB 1: PRINT SP

782
VTAB 19: FOR 1 = @ TO 4:
HTAB 21 INVERSE 3 PRINT I

$t NORMAL 1 PRINT " "jMMS$
(I)33 HTAB 171 INVERSE :
PRINT I + 5

NORMAL : PRINT " “;MM$(I
+ 5)3: HTAD 32: INVERSE :
PRINT CHRS$ (&5 + I)3: NO




28
€3

”
76

FD

if

LY

4B

D1

1A
]

1E

B3

|

€D

]

(1]

El
2

pi]

R

"

&99
708

718

720

730

742

759

760

779

78¢

799

8e9

810
829

83¢
849
858

=11

873

899

929

918

928

932

949

958

960

978

98¢

RMAL t PRINT " "jMMS&(I +
1@): NEXT

RETURN

HTAB 1: VTAB 18: FOR Q@ =

1 TO 7: PRINT SPC( 4@): N
EXT : RETURN

VTAB 1: HTAB 1: PRINT "FR
AME ";F'" "y

HTAB 18: PRINT "RANGE ";A
Bj® "3;: HTAB 18: PRINT ":
"sAE3 " "3

HTAB 22: PRINT "SPEED "3A
Sy" "3z HTAB 32: PRINT "
PAUSE "“3AP;" "3

RETURN

XC = XC — (XC > @& : GOTD

798

XC = X€C + (XC < 28): GOTO
798

YC = YC - (YC > 8): GOTO

790

YC = YC + (YC < 23): GOTO
79@

XB = INT (XC / 7):PM = 2

~ (XC ~- 7 & XB):T = INT (
E%Z(XB,YC) 7/ PM): ON DF GO
TO 8966,820: RETURN

IF T=2 % INT (T /7 2) TH
EN EZ(XB,YC) = E%(XB,YC)
+ PM: HTAB XC + 11 VTAB Y
C + 131 PRINT "3"3

RETURN

IFTC>2 % INT (T /7 2
THEN EZ(XB,YC) = EZ(XB,YC

) — PM: HTAB XC + 1l: VTAB
YC + 1: PRINT "."3
RETURN

8F = 1: RETURN

DF = i: GOSUB B&@: HTAB 2

9: VTAB 8: PRINT "@"3:1 GO
TO 799

VTAB 8: FOR I = 1 TO 3: H
TAB 29: PRINT " ": NEXT 12
RETURN

DF = @: GOSUB 8&@: HTAB 2

91 VTAB 9: PRINT "3"3: RE
T

DF = 2: GOSUB 8&68: HTAB 2

91 VTAB 183 PRINT "3"3: &
oTo 798

XP = 1493YP = 14@:DX = 12

8i1DY = 49: GOSUB 980

FOR I = @& TO 3: VTAB 19 +
I: FOR J = 8 TO 1: HKTAB

23 + 9 & J: INVERSE : PRI

NT I +J % 433 NORMAL 3 P

RINT " "“JCM$(I + J % 4);:
NEXT 1 NEXT

€ = PEEK (49132): IF C <
128 THEN 918
VTAB 18: FOR I = @ TO S:

HTAB 22: PRINT SPC( 19):
NEXT : POKE 491468,0:C = C
- 1786

IFC<@0ORC > 7 THEN RE

TURN

T=C -4 % INT (C /7 4):P

=42 2T + (T > 1):P1 =
P@: IF P@ = 42 OR P2 = 8

S THEN P1 = 127 - P@

IFC >3 THEN PP = Pg + 1

28:P1 = P1 + 128

T=T+ (T >2): FORI =

9 70 23: VTAB I + 1: HTAB
1:E%(F, 1) = PA:EXL(1,I) =
P1:E%(2,1) = P@

FOR J = 1 TO 16: PRINT M1

D8 ("..3.53",T + 1,2)31 N

EXT 3 PRINT MID$ (".3", (T
> 1) + 1,1)3: NEXT : RET

URN

FOR P = @ TO 1: HPLOT XP

+ P,YP + P TO XP + DX - P
sYP + P TO XP + DX - P,YP

F

-

SE

o

Fé
ED
A8

i

-

82

4C
1L

AF

EE
9%

Fé
§2

[

L

w

L

m

08
AC

>

CE
2

£

#
ER

SE

F9

4

+DY -P TO XP + P,YP +
DY - P TO XP + P,YP + P:
NEXT 1 RETURN

998 QF = 1: GOSUB 1¢@8@: RETUR
N

1808 POKE 242,0: CALL 32777,A
A

1016 FOR I = @ TO 23: FOR J =
? TO 2: PRINT EZ(J,I):
NEXT s NEXT 3 CALL 327882
1 RETURN
1626 HOME : FOR I = & TO 23:
FGBR J = @ TO 2:0 = 127 -
EX(J,I)3 IF O < @ THEN
0= 0 + 236
1136 GOSUB 799: IF A < 20 THE
N CALL 32783,A
1140 POKE 242,8: CALL 32777,A
: PRINT As$: CALL 32788:
FOR A = A TO 20: GOSUB 5
B9: NEXT
1150 GOSUB 646@: RETURN
11468 PRINT " -REALLY/"j
1176 C = PEEK (49152):
128 THEN 1179
1180 POKE 49148,0:
THEN PRINT "NO":
1198 IF C = 217 THEN PRINT
ES": RETURN
1200 GOTO 1179
1210 GOSUB S54¢: 60OSUB 786: VT
AB 19: HTAB 18: PRINT "D
ELETE BOX “;A;: GOSUB 11
6@: IF C = 206 THEN 1248
1220 GOSUB 7€8: IF A < 20 THE
N CALL 32786,A
12308 POKE 242,8: CALL 32777,2
@1 PRINT As: CALL 32780:
FOR A = A TD 26: GOSUB
580: NEXT
1249 GOSUB &69: RETURN
1250 F$ = "SAVE": BOSUB 127@:
IF LEN (N$) < > @ THEN
PRINT : PRINT D$; *"BSAVE
"sN$; ", A$84C4,LS$SEB"
12608 GOTO 590
1270 HOME : TEXT :
INT "ESC TO CANCEL,
RN FOR CATALOG"
1288 PRINT : PRINT F$;" FILEN
AME: "3 :N$ = "V

IF C <

IF C = 206
RETURN
ny

VTAB 2: PR
RETU

129¢ GOSUB 1320: IF C$ = CHR®
(27) THEN N$ = "“": RETU
RN
1360 IF N$ = "" THEN PRINT :
PRINT D$;"CATALOG": GOTO
12890
1316 RETURN
1320 T = FRE (#): GET Cs$: IF

C$ = CHR$ (13) DR C$ = C
HR$ (27) THEN RETURN
1330 IF C$ < > CHRS (127) AND
C$ < > CHRS (8) THEN N$
= N$ + C$: PRINT C$;: G
07O 1320
1340 IF N$ = " THEN 1328
1358 HTAB LEN (N$) + 14: PRIN
T " ";1 HTAB LEN (N$) +
14: IF LEN (N$) = 1 THEN
N$ = “": GOTO 1320
1366 N$ = LEFT$ (NS, LEN (N$)
- 1): GOTO 1328
137¢ Fs = "LDAD": BOSUB 127@:
IF LEN (N$) < > @ THEN
PRINT : PRINT D$;"BLOAD
"INS$; ", ASB4CH"
1388 GOTO S50
1396 PRINT : PRINT
HAS OCCURRED"
13480 PRINT "MAKE SURE THAT YO
U HAVE A FORMATTED"
1419 PRINT " DISK IN THE DRIV
Ell
1428 PRINT :

"AN ERROR

PRINT "PRESS ANY

€2

BE

Fb

E3

3
BA
M
L3
81
9%

#3
M

43
18

0

SA

5

9

E6

A

KEY TO CONTINUE"
1430 GET W$: GOSUB 598:
172
1449 BOSUB 709:

60TO

VTAB 19: HTAB
18: PRINT "QUIT ANIMATO
R"3;: GOSUB 11&48: IF C =
217 THEN M@ = 1: RETURN
1450 GOSUB 668: RETURN
1460 CALL 32736: GOTO 528
1479 GOSUB 799: VTAB 19: HTAB
91 PRINT “CLEAR ALL BOX
ES"3;: GOSUB 1168: IF C =
296 THEN 1499
1489 GOSUB 799: GOSUB 659:
SUB 520
1490 GOSUB 646@: RETURN
1508 AB = F: RETURN
1519 AE = F: RETURN
1528 A = AB:@F = @:AR = B:AX
=0
1539 CALL 32771,A0,68: CALL 3
2768,A,AX,68: A0 = AX: IF
QF = 1 THEN RETURN
1540 €C = PEEK (49152): IF C >
128 THEN POKE 491648, 9:

G0

GOSUB 14690
1552 FOR I = @ TO AP % 5: NEX
T :AR = AR + AS: IF AR >

239 THEN AR = @
1568 IF AR < @ THEN AR = 239
15786 AX = 2 & INT (AR /7 2): 1
F AE >AB THEN A = A + 1
= IF A > AE THEN A = AB
1588 IF AE < AB THEN A = A -
1: IF A < AE THEN A = AB
1599 GOTO 153¢@
16080 IF C < > 168 THEN 1639
1619 IF PEEK (49152) < 128 TH
EN 1610
16280 POKE 49168,8: RETURN
1638 IF C = 136 THEN GOSUB 16

79: GOTO 718

1649 1IF C = 149 THEN GOSUB 16
&6: GOTO 710

165¢ @F = 1: RETURN

1668 AS = AS + (AS < 135): RET
URN

1678 AS = AS — (AS > - 10): R
ETURN

1488 AP = AP - (AP > @): RETU
RN

1698 AP = AP + (AP < 15@): RE
TURN

1788 DATA QUIT, DRAW, MOVE,ERAS
E,CLEAR, SAVE, INVERT, UPDA
TE, REVERT

1718 DATA BLACK1,GREEN, PURPLE
+WHITE!L, BLACK2, ORANGE, BL
UE, WHITE2

1722 DATA EDIT FRAME, INSERT F
RAME, DELETE FRAME, RANGE
BOTTOM, RANBE TOP

1739 DATA ANIMATE,FASTER SPEE
D, SLOWER SPEED,LESS PAUS
E

1748 DATA MORE PAUSE, LDAD, SAV
E, CLEAR, INVERT, QUIT

Program 7: Ti Animator

Version by Patrick Parrish,
Programming Supervisor

18 FORE=2 ::
29 CALL CLEAR

38

BACK=12 :: REM
REQUIRES EXTENDED BASIC
:: BOSUB 489
L=13 N=1 :
BE=1 :: E=20 :: SP=0 :
DL=@¢ :: FOR I=1@4 TO 14
3 :: CALL CHAR(I,RPTS("@
",16))3: NEXT I
CALL MAGNIFY(4):: DIM B(
16,16),C$(15) ,E®$(208), IFL
AG(20):: Q$="DEVICE (DSK
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Archive:

Now you can copy entire disks at
machine language speed with this
convenient backup program for the
Commodore 64 with two 1541 disk
drives. It also works on the new Com-
modore 128 in 64 mode.

Sooner or later it’s bound to hap-
pen. You’'ll make an unconscious
error, or lightning may strike while
you're resaving a program, or the
family dog will chew a few disks for
dinner—and an important disk will
be utterly destroyed. If you have a
backup copy, of course, such acci-
dents aren’t fatal. You take a mo-
ment to pat yourself on the back,
pull out the archive disk, and go
back to work.

If you don’t have a backup, it’s
like watching a gold ring slip off
your finger and go clanking down
the drain. In the long hours spent
reconstructing what you've lost,
you have plenty of time to reflect
on the wisdom of archiving your
work on a regular basis.

Archiving is one of those grim
tasks that’s easy to postpone.
BASIC programs (like COPY/ALL
on your 1541 Test/Demo disk) are
slow, and may not copy machine
language (ML) programs or sequen-
tial files. Even good single-drive
backup programs keep you tied to
the computer, tapping your fingers
until it’s time for the next disk
swap.

Fast And Convenient
“Archive’” offers a better way: It
links two drives together to take the

Philip 1. Nelson,

Two-Drive Backup

for Commodore 64

Assistant Editor

misery out of backing up important
disks. To speed things up, it's writ-
ten entirely in machine language
and copies only those disk sectors
which actually contain data. But be-
cause it loads and runs just like a
BASIC program, it’s easy for any-
one to use, even beginners.

You may find this program
valuable even if you don’t own two
disk drives. Put your drive together
with a friend’s and swap several
disks during one session. Or bring it
to a user group meeting to speed up
the duplication of public domain
library disks. Since 1541-format
disks work with other Commodore
computers, Archive running on a
Commodore 64 can also copy disks
that will be used with the Commo-
dore 128, VIC-20, Plus/4, 16, and
4040-format PET/CBM. (Of
course, a program written for one of
these machines may not work on
another. Also, Archive cannot copy
Commodore 128 CP/M disks.)

Archive has been tested suc-
cessfully on the Commodore 128 in
64 mode with two 1541 drives. If
the new 1571 drives are truly 1541-
compatible, Archive will work with
them as well, since it uses standard
Commodore disk commands. How-
ever, the 1571 was not available for
testing when this article was
written.

Incidentally, Archive cannot
duplicate commercially protected
software. Protected disks invariably
contain deliberate errors (which
shut down the program) or data
hidden in unused sectors (which
Archive does not copy).

Getting Started

Enter and save Archive using the
MLX machine language entry pro-
gram published elsewhere in this
issue. Here's the information you
need:

Starting address: 49152
Ending address: 51185

After you save Archive, acti-
vate it like a BASIC program by
typing LOAD“ARCHIVE”,8 fol-
lowed by RUN. (For this program,
do not use ,8,1 after the LOAD:; just
use ,8.) If you're already comfort-
able using two drives, you needn’t
read any further, since Archive
prompts you at each step. Just pop a
disk in each drive as instructed,
press the f7 special function key,
and relax while Archive does its
work. (If you've never used two
drives before, see “Setting Up Your
System” below.)

Archive displays your source
disk’s Block Availability Map
(BAM) graphically on the screen,
updating the display as copying
proceeds. Thus, you can tell at a
glance how much of the disk is used
and how much has been copied.
The number at the lower right of
the screen shows the sector being
copied; the graphic display shows
which sectors have already been
copied.

If you want to abort the copy
for any reason, press the f1 special
function key to return to BASIC.
(When you abort the copy process,
the archive disk is incomplete and
may be garbled. You can reuse it
immediately with Archive, but do
not use it for anything else without
reformatting it as explained below.)
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Trusted Software anc

ADA TRAINING COURSE

Teaches you the language of the future.
Comprehensive subsct of language.
Includcs: editor; syntax checker,
compiler; asscmbler; disassembler,
handbook. $39.95

LANGUAGE SOFTWARE

ADA
Training

)

ASSEMBLER/MONITOR-64

Macro assembler and cxtended monitor.
Supports all standard funclions pius
floating point constants Monitor
supports bank switching, quick trace,
single step, more. $39.95

BASIC COMPILER 64

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

BASIC
Compiler

®

C LANGUAGE COMPILER
Full compiler per Kernighan & Ritchie
standard, but without bit ficlds. Includes
powerful cditor (41K source file); com-
piler (6510 code), library (supports many
functions) and linker.  sgwe  $79.95

ComriLER

=

FORTH-64 LANGUAGE
Bascd on Forth 79 (+ parts of '83).
Supports hircs graphics and sound

synthesizer.  Full scrcen  cditor,
programming tools, assembler, sumples,
handbook. sEwr  $39.95
MASTER-64

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

wn

TER

PASCAL-64

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

VIDEQO BASIC-64

Add 50+ graphic, sound and utility
commands to your programs with this
super deveclopment package. Free
distribution of RUNTIME version - no
royaltics! $59.95

<
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n
o
® u 73
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XREF-64 Basic cross-reference
Indispensible tool for BASIC pro-
grammer. Cross-references all refer-
ences to variables, constants and line
numbers. Sorts them into alphabetical
order for convenient uses. $17.95

x
x
m
T
n
N

@

FOR COMMODORE COMPUTER

REFERENCE BOOKS

PEEXS — 2

& POKES SCIENCE &
FOR THE THE ' ENGINEERING
COMMODORE ~ AMATOMY| = pORTHE |
OFTHE |
1591

THE Ay n1£
o )
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TORTHE - MO

ANATOMY OF C-64 Insider's guide to

TRICKS & TIPS FOR C-64 Col-
ection of easy-to-use lechniques: advanced
graphics, improved data input, enhanced
BASIC, CP/M, more.  275pp $19.95

the '64 internals. Graphics, sound, 170,
kernal, memory maps, more. Complete
commented ROM listings. 300pp $19.95

ANATOMY OF 1541 DRIVE Best
handbook on floppy explains all. Many
examples and utilities. Fully commented
1541 ROM listings. R0pp  $19.95

1541 REPAIR & MAINTENANCE
Handbook descnbes the disk drive hard-
ware. Includes schematics and techniques 10
keep 1541 running. 200pp $19.95

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

ADVANCED MACHINE LANGUAGE
Nol covered elsewhere: - video controller,
interrupts, timers, clocks, /O, real time,
extended BASIC, more. 210pp $14.95

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

PRINTER BOOK C-64/VIC-20
Understand Commodore; Epson-compatible
printers; 1520 plotter. Packed: utilities; gra-
phics dump; 3D-plott; commented MPS801
ROM listings, more. 330pp $19.95

PRODUCTIVITY TOOLS |

DOMESTIC AUYTO SALES

CHARTPAK-64 4001 ke movoRS
MAKE YOUR OWN CHARTS... 2F0HD  em
Professional quality chars and graphs instantly. 00| C]=AMFRICAN MOTORS

Easy-to-use menus. 8 chant formats. Two size
hardcopy. Accepts data from Multiplan,
CalcResult. Supports statistical functions. $39.95
Also availabie: :
CHARTPLOT-1520 finc output i ;

to inexpensive 1520 plotter. $39.95 I J'b”
CHARTPLOT-64 unsurpassed o es es o7 86
quality charts on most XY-plotlers. $84.95

DX SemEC DO
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e9 S0
PROJECTED VYLAR

POWER PLAN-64

POWER PLAN is our top-rated, full-featured
spreadsheet for both your business and personal
needs. All menu sclections are clearly displayed on
screen. Builtin IIELP screens guide you through
this powerful package. Immediately make 2D or
AD pic, bar, line and point to point graphs from
your spreadsheet using up o 8 windows. Features
cell protection and formatting, split screen, all
major math functions, 25K worksheet space, 255
rows X 63 columns. 200 page handbook. $49.95

Super Spreadsheet with Graph

CADPAK-64 b D]
DETAIL YOUR DESIGNS.... CABPAK il
Superb lightpen design tool. Exact placement ;
using Accu-Point positioning; 2 complele screens;
draw LINEs, BOXes, CIRCLEs, ELLIPSEs;
pattern FILLing; freehand DRAW; screen COPY;
Z00M for detail. Two size hard-copy. Requires
good quality lightpen. $49.95







Initialization

Before it starts copying, Archive ini-
tializes each disk to test whether
devices 8 and 9 are active and if
each contains a formatted disk. The
initialization command transfers
information (disk name, ID, etc.)
from the disk into the drive’s mem-
ory to prepare it for handling the
disk.

If this step fails, it means one of
the drives is not ready to go. Ar-
chive displays the status of both
drives and returns you to BASIC. (If
you forget to change one of the
drives to device 9, Archive can't
read its status; press RUN/STOP
-RESTORE and proceed as ex-
plained below). Enter these lines in
direct mode (without a line num-
ber) to retry the initialization:

OPEN 15,8,15,“10":CLOSE 15

OPEN 15,9,15,”10":CLOSE 15

When you enter each line, the
drive motor should run and its red
light should glow. After one or two
seconds the red light should go off
and stay off, and you should be able
to run Archive. If one or both of the
red lights blink continuously, turn
off both drives and repeat the setup
process, The drive makes a knock-
ing sound if you forget to insert a
disk or try to use an unformatted
disk for the archive.

Is Your Drive Healthy?

In ordinary use your drive works
intermittently. It may spend 30 sec-
onds loading a game for you, then
sit idle for 30 minutes while you
play. Copying a full disk with Ar-
chive is far more demanding work,
requiring several minutes of contin-
uous running. If one of your drives
is misaligned, tends to overheat, or
has other mechanical problems,
don’t be surprised if you experience
occasional errors. When an error
occurs during the copy process, Ar-
chive stops copying, reports the sta-
tus of both drives, and returns to
BASIC.

Such errors are especially like-
ly to crop up when the source disk
is nearly full. For mechanical rea-
sons it’s harder for the drive to ac-
cess the disk’s outer area than the
area near the middle. To make
things easy on itself, the drive al-
ways starts storing programs in the
middle of the disk, leaving the out-
er tracks empty until there’s no

room left elsewhere.

Archive’s BAM display lets
you observe this storage scheme.
When the source disk contains only
a few programs, they’ll all be stored
in middle tracks (near track 18). The
outermost tracks (1 and 35) are
usually the last to be used. If your
drive consistently has trouble ac-
cessing outer tracks, it's probably
misaligned. The same problem can
result if the disk was formatted on a
badly misaligned drive.

1541 ML Programming

To shorten and speed up the pro-
gram, all of Archive’s 21 variables
and pointers are located in the zero
page (lowest 256 bytes) of memory.
Zero page machine language in-
structions run faster and use less
memory than instructions that ref-
erence higher memory addresses.
The computer can find what it
needs by checking only one byte,
rather than wading through a two-
byte address in search of the same
information. In time-critical pro-
grams like Archive, which execute
certain routines many thousands of
times a minute, the microseconds
you save can add up to a significant
difference in running time.

Many programmers have trou-
ble learning to handle disk files in
machine language. For those who
are interested, here’s an outline of
Archive’s main routines.

$0852-0863 Initialize device 8

$0864-0878 Initialize device 9

$0879-0918 Error—report status

$0919-0981 Read BAM from source disk
$0982-0A32  Display BAM and disk name
$0A33-0A7E  Short NEW destination disk
S0A7F-0A8F OPEN 3,8,15 command channel
$0A90-0AA0 OPEN 5,9,15 command channel
$0AA1-0AB4 OPEN 4,84,”#” buffer channel
$0AB5-0AC8 OPEN 6,9,6,"#" buffer channel
$0B94-0C42  Subroutine—copy a block
SOBCE-0C04 Read block from source disk
$0C05-0C42  Write block to archive disk
$0C43-0C5C  Subroutine—initialize disk
$0C94-0CA4  Subroutine—check error channel
$0CC0-0CCB  String—BAM Block Read (U1)
$0CCC-0CDF String buffer—short NEW
SO0CE0 String—"#" for buffer channel
$O0CE1-0CE2  String—"10" to initialize
$0F04-0FOF String buffer—Block Read (U1)
$0F10-0F1B String—Block Write (U2)

SOFF3 256-byte data buffer starts here

First the program maps the
source disk’s BAM on the screen to
record which sectors contain data.
Then it copies each used sector in
turn, reading it from the source disk
and writing it to the archive disk.
Note that to read a disk sector, you

should always use the Ul direct
access command rather than B-R
(Block Read). Likewise, the U2
command must be used in place of
B-W (Block Write). Despite what
your user’s guide says, the B-R and
B-W commands are defective and
should never be used.

Archive: Two-Drive Backup

Please rafer to the "MLX" article in this issue
before entering the foliowing listing.

49152 :027,008,008,000,158,0856,243
49158 :048,055,055,858,143,034,143
49164 :020,020,020,020,828,032,144
49178 :065,082,067,9072,073,9886,2087
49176 :869,000,000,000,162,015,0814
49182 :142,833,208,142,032,208,027
49188 :232,142,134,002,169,028,231
49194 :1690,015,032,0830,171,169,187
49299 :124,133,176,133,178,169,193
492066 :004,133,177,169,216,133,118
49212 :179,165,197,201,0884,248,022
49218 :806,201,003,208,246,240,202
49224 :008,169,009,832,218,255,243
49230 :276,121,008,169,227,1648,071
49236 :012,032,030,171,169,008,250
49242 :133,002,032,067,012,165,245
49248 :144,048,0821,169,008,160,134
49254 :013,032,0630,171,169,009,814
49260 :133,002,032,067,012,165,067
49266 :144,048,0063,076,025,899,163
49272 :169,003,032,195,255,169,175
49278 :004,032,195,255,169,005,9818
49284 :032,195,255,169,006,832,053
492906 :195,255,169,813,032,195,229
49296 :255,169,015,832,195,255,041
49392 :632,204,255,169,2086,168@,152
49368 :915,032,830,171,169,015,076
49314 :168,162,008,832,186,255,285
49329 :169,0080,032,189,255,0832,077
49326 :192,255,162,915,032,198,084
49332 :255,032,207,255,201,013,119
49338 :1240,014,201,032,240,004,149
49344 :201,965,144,241,032,210,061
49350 :255,076,182,008,169,815,135
49356 :032,195,255,0832,204,255,153
49362 :032,231,255,169,224,168,0801
49368 :815,032,0390,171,169,015,136
49374 :168,162,009,0832,186,255,019
49380 :169,090,832,189,255,0832,137
49386 :192,255,162,015,032,198,064
49392 :255,832,207,255,201,813,179
49398 :240,014,201,932,240,004,209
49404 :201,065,144,241,832,210,121
49418 :255,076,242,008,169,015,255
49416 :032,195,255,832,204,255,213
49422 :169,013,0632,210,255,162,087
49428 :128,108,000,003,169,287,803
49434 :169,013,032,9306,171,169,089
49440 :015,168,162,008,032,186,991
49446 :255,169,000,832,189,255,178
49452 :932,192,255,169,913,168,1085
49458 :162,008,032,186,255,169,0894
49464 :1001,162,224,166,0812,0832,135
49470 :189,255,032,192,255,162,123
49476 :815,832,201,255,162,000,221
49482 :189,192,012,032,218,255,196
49488 :232,224,013,208,245,032,010
49494 :204,255,162,913,632,198,182
49509 :255,162,006,832,2087,255,235
49566 :157,243,015,232,208,247,176
49512 :932,204,255,162,815,032,0836
49518 1148,012,165,167,240,0803,9877
49524 :076,121,008,169,013,032,023
49536 :195,255,169,015,032,195,215
49536 :255,169,123,166,013,832,112
49542 :0306,171,169,018,832,210,252
49548 1255,162,144,189,243,015,124
49554 :832,218,255,232,224,164,239
49560 :208,245,169,213,832,2108,885
49566 :255,169,146,160,0813,032,165
49572 1038,171,160,0808¢,132,006,151
49578 :169,004,133,165,165,176,214
49584 :133,251,165,177,133,252,007
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49598
49596
49682
49608
49614
49620
49626
49632
49638
49644
496590
49656
49662
49668
49674
49680
49686
49692
49698
49704
49710
49716
49722
49728
49734
49748
49746
49752
49758
49764
49778
49776
49782
49788
49794
49808
49806
49812
49818
49824
49839
49836

49842
49848
49854
498682
49866
49872
49878
49884
49898
49896
49902
49908
49914
49920
49926
49932
499138
49944
49950
49956
49962
49968
49974
49980
49986
49992
49998
50084
50010
58216
58822
50028
58834
50048
50046
50@52
5@@58
50064
58070
50076
58082
580888
580894
50180
58186
58112
50118

t165,178,133,0083,165,179,237
:133,004,832,165,812,162,184
10808,169,001,133,8085,165,163
:166,837,005,249,006,169,055
:1046,145,251,208,004,169,005
:1081,145,251,032,093,012,858
:202,208,234,032,165,812,0847
:162,008,169,0€1,133,005,196¢
t165,166,037,005,248,006,081
:1169,046,145,251,208,004,035
+169,0881,145,251,032,093,245
1012,202,208,234,0832,165,077
:012,162,005,169,001,133,224
1005,165,166,837,005,2408,1168
1006,169,046,145,251,208,067
1004,169,081,145,251,832,186
1993,012,202,208,234,230,233
t165,2308,176,238,178,230,213
:1006,165,006,2081,835,176,111
1002,144,131,169,056,16@,199
1014,832,0306,171,168,144,085
1162,000,185,243,0815,157,046
1207,0812,232,200,224,016,181
1208,244,032,204,255,169,152
s@15,168,162,009,032,186,130
1255,169,000,832,189,255,208
1832,192,255,162,015,832,002
1201,255,162,0006,189,284,0875
:@12,832,210,255,232,224,0835
1919,208,245,832,204,255,0239
1162,015,032,148,012,165,128
1167,249,003,876,121,008,215
1169,0815,032,195,255,832,848
:204,255,169,0083,162,808,157
1168,015,932,186,255,169,179
:900,832,189,255,032,192,068
1255,169,005,162,009,168,134
:615,832,186,255,169,000,837
1032,189,255,832,192, 255,085
:1169,084,168,162,0608,032,191
1186,255,169,001,162,224,139
:168,612,032,189,255,832,084

:192,255,169,0086,168,162,106
:@89,032,186,255,169,001,068
1162,224,160,012,832,189,2081
:255,032,192,255,160,000,066
1132,006,169,004,133,165,043
:1169,001,133,249,169,124,029
$133,176,169,004,133,177,238
:1169,800,133,259,165,176,089
:133,251,165,177,133,252,857
:1162,016,177,251,201,081,096
1208,0617,165,197,201,004,006
:208,002,249,091,0832,148,197
:1@11,165,167,240,002,208,019
1982,032,126,012,202,208,150
1227,165,249,201,0818,144,242
1914,201,025,144,014,201,099
1831,144,014,201,036,144,076
1014,249,0856,162,005,208,197
1010,162,0083,208,006,162,0869
10082 ,208,082,162,8061,177,876
1251,201,081,208,017,165,197
:1197,201,0084,208,002,240,132
:028,832,148,011,165,167,093
:1240,002,208,019,832,126,175
:1012,2082,208,227,230,176,897
1230,249,165,249,201,036,178
:240,003,076,221,010,169,029
1084,032,195,255,169,006,233
:932,195,255,169,003,0832,008
£1195,255,169,0065,032,195,179
:1255,832,204,255,165,167,156
:208,031,169,808,133,002,147
1932,067,0612,169,009,133,024
:1002,832,067,012,169,044,190
:+168,013,032,830,171,165,185
t197,201,005,246,007,201,215
:1084,2088,246,0676,121,9208,0833
1076,829,0088,152,072,138,187
:872,165,249,832,175,012,087
1165,169,141,011,815,141,830
1823,015,141,149,9007,165,150
:178,141,012,0615,141,624,159
:915,141,158,007,165,250,134
:1632,175,012,165,169,141,106
1014,015,141,026,015,141,626
:189,007,165,176,141,0815,111
:815,141,0827,015,141,198,215

58124
501392
58136
58142
58148
568154
58169
50166
58172
58178
58184
50190
50196
50202
58208
50214
58220
586226
58232
58238
50244
589258
58256
58262
58268
56274
59280
58286
58292
50298
58304
58310
50316
58322
59328
50334
50340
58346
58352
58358
59364
58378
58376
58382
58388

56394 -

50400
504086
58412
50418
58424
50438
50436
50442
50448
50454
50460
50466
58472
58478
50484
58498
508496
58502
58508
58514
50528

58526
58532
58538
58544
505508
58556
50562
58568
58574
58580
58586
58592
58598
58624
50610
50616
58622
50628
50634
50648
50646
50652

1887,0832,254,237,162,803,131
:1032,201,255,162,009,189,025
:004,015,0832,210,255,232,196
:224,612,2088,245,032,254,173
:237,162,004,832,198,255,092
1162,0008,832,173,241,157,231
:243,015,232,208,247,0832,193
1254,237,162,003,832,148,0858
1912,165,167,249,003,076,147
:659,812,032,254,237,162,246
+906,0832,201,255,162,801,153
:1189,243,015,632,221,237,183
1232,208,247,189,243,0815,130
1832,221,237,032,254,237,015
1162,005,832,2081,255,162,081
1000,189,016,015,032,219,244
:255,232,224,012,208,245,196
:#32,204,255,162,005,032,228
:148,012,032,204,255,104,043
:170,184,168,096,169,015,9016
:1168,166,002,0832,186,255,189
:1169,8082,162,225,160,012,0836
:1932,189,255,0832,192,255,0811
1169,0615,832,195,255,096,080
:169,000,145,0083,0624,165,086
:1251,105,848,133,251,165,0819
£252,1065,000,133,252,024,102
:1165,003,105,046,133,003,0847
:1165,004,105,000,133,0804,015
:906,9005,096,177,251,909,154
$128,145,251,230,2508,024,132
1165,251,1065,048,133,251,0655
1165,252,1065,000,133,252,023
t096,169,008,133,167,9832,231
:1198,255,0832,287,255,201,0828
:050,144,0062,230,167,896,879
1230,165,166,165,189,243,0842
$815,133,166,096,162,0848,022
1956 ,233,010,144,0063,232,0886
1176,249,105,058,134,169,049
:133,170,096,0885,049,058,011
$049,951,932,0848,832,049,199
1056,832,048,0678,048,058,0808
:1832,032,032,032,032,632,142
1032,632,032,832,832,832,148
:1832,032,0832,032,0632,035,157
:1073,048,013,013,032,832,179
1201,078,073,084,073,0865,036
:1076,873,0906,873,078,071,185
:1832,083,0879,085,882,0867,158
:969,832,068,073,083,075,136
1232,068,082,073,086,069,152
1846 ,013,000,013,032,832,148
1201,0878,073,084,0873,0665,072
1876,073,096,073,878,071,221
1832 ,068,069,083,084,0873,175
1978,0865,084,073,879,078,229
:1832,068,082,0873,086,069,188
1246 ,013,000,147,0080,082,152
1069,083,083,032,070,051,178
1832,084,079,832,0867,079,169
1080,089,032,065,078,879,225
:1884,972,069,082,044,832,191
1876,049,0832,084,879,032,160
1981,085,073,084,046 ,846,235
1046 ,009,146,000,013,0832,072
:832,219,069,065,068,873,993

1978,9071,832,194,193,205,099
:1044,032,070,879,882,0877,228
1065 ,084,084,073,078,0871,049
1832,065,082,067,872,073,247
:986,069,046,000,147,142,096
:008,213,195,195,195,281,187
:@84,082,065,067,875,213,204
:195,195,195,195,195,195,0226
1195,195,000,221,032,032,049
:19632,032,032,032,832,032,084
+632,832,032,032,049,9032,107
:632,032,832,032,832,0832,0896
:19032,032,059,832,032,032,120
:932,032,032,032,032,032,108
:851,0832,032,032,032,032,133
1813,221,632,032,032,049,051
:050,851,052,053,854,055,249
:956,057,948,0849,0650,0851,251
:952,053,054,055,056,0857,017
1048,849,050,851,852,053,255
1854 ,055,056,057,048,049,021
:9596,051,052,053,013,202,129

50658
50664
53670
50676
58682
50688
50694
53700
58786
58712
58718
58724
58730
58736
58742
58748
58754
50760
58766
58772
5e778
58784
58790
58796
50882
58808
59814
59820
50826
58832
5@838
58844
50850
58856
53862
50868
58874
50889
58886
58892
58898
58904
58918
58916
5@922
53928
50934
58940
50946
5@952
53958
58964
50970
53976
50992
50988
50994
51900
51006
51012
51018
51824
51830
51836
510342
51248
51854
51868
51066
51872
510878
51984
51099
51096
51182
51108
51114
51120
51126
51132
51138
51144
51150
51156
51162
51168
51174
51180

1932,032,0648,013,083,032,219
:032,0849,013,069,0832,832,283
:@856,013,0667,032,0832,0851,227
:613,084,032,6832,052,013,214
:879,032,632,053,413,082,029
:1932,932,054,013,213,032,120
:@#32,055,0613,221,032,832,135
:956,013,221,032,032,857,167
$@13,221,032,049,048,0613,138
1221,032,0849,049,013,221,0897
1032,049,050,013,221,832,171
1049 ,051,813,221,0832,049,195
:652,013,221,032,0849,853,206
$813,221,832,049,054,013,174
1800,221,032,049,0855,829,184
:029,029,029,029,0629,029,234
10829,029,029,829,029,029,248
:1929,829,829,829,029,829,246
:029,029,029,029,0629,029,252
:029,029,629,829,829,213,186
1195,195,195,195,613,221,0888
:332,0849,056,029,0829,029,0864
:1929,029,029,029,0829,0829,08208
1029 ,0829,0629,029,029,0829,026
1@29,029,029,029,029,029,032
1929 ,029,029,213,195,195,0842
$1195,195,195,203,832,632,218
:932,632,013,221,832,849,255
1857,029,0829,029,829,0629,084
1829,029,029,029,9029,829,0862
1929,029,029,029,029,029,068
1213,195,195,195,195,195,864
:1195,203,032,0832,084,082,022
1865,067,875,832,048,0849,248
:1613,221,032,050,0848,029,055
:029,029,029,029,0629,029,0298
:1929,0829,029,029,029,029,104
1829,029,029,029,221,818,035
:965,082,067,872,073,086,131
1069,146,832,083,0869,067,158
1884,0879,082,832,048,048,071
:1813,262,195,195,195,195,187
$195,195,195,195,195,195,112
:195,195,195,195,195,195,118
$1195,195,195,195,203,018,211
+980,072,0873,076,0832,078,139
1869,0876,283,079,878,832,151
1832,049,057,056,053,819,0806
1298 ,085,049,0858,052,832,022
1848,032,048,0849,032,848,08089
:848,085,0508,058,054,032,885
1948,032,9248,049,032,0848,821
1848,147,008,014,832,032,051
:19018,842,032,193,210,195,210
1200,201,214,197,032,942,156
1842,832,212,087,079,032,816
t196,082,073,086,069,032,876
1195,879,080,073,069,882,122
1932,042,013,013,032,9832,226
1208,085,084,032,083,879,127
:985,882,067,069,032,068,221
:873,883,875,032,0873,878,238
1832,068,882,0873,086,069,240
1932,269,073,071,872,084,237
:944,013,032,0832,878,079,112
1982,0877,065,084,884,069,853
:1968,0632,068,0873,883,0875,253
1032,673,878,032,0868,082,225
:1073,086,069,832,0878,873,021
1878,069,046,013,013,032,123
+@32,208,082,069,083,083,179
:@32,018,0878,055,146,0832,237
:1878,085,0878,067,084,073,091
1879,678,032,875,069,089,862
$932,084,0879,032,066,0869,088
1871,073,078,0844,013,832,219
1932,018,08706,049,146,032,005
1@75,069,089,032,084,879,092
:@832,065,066,079,082,084,0878
18632,878,879,887,832,0679,0863
1982,832,0676,065,084,869,090
+882,046,046,046,800,147,055
1918,083,879,085,082,067,108
:069,032,068,082,973,086,114@
:1969,0832,013,013,000,013,102
:013,018,065,682,067,072,829
1873,086,0869,032,068,082,128
1873,086,069,913,813,0080,234

€
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This informative tutorial demon-
strates the principles of color mixing
on Atari 400/800, XL, and XE
computers.

Advertisements for home comput-
ers often tout the number of differ-
ent colors that a particular machine
can produce. But little is said about
how these colors are generated on
your TV or monitor screen. Know-
ing some theory behind these tech-
niques can help you produce more
colorful graphics displays.

Atari computers manufactured
after early 1982 can generate 256
color variations, based on 16 differ-
ent hues which each can have 16
luminances (brightnesses). Ataris
made before early 1982 can display
only 8 luminances per hue for a
total of 128 colors, but can be up-
graded by replacing the CTIA chip
with a GTIA chip. Atari colors are
represented by a number from
0-255 using this formula: color
number = hue number * 16 + lumi-
nance number.

The ““Atari Color Mixing” pro-
gram listed below demonstrates ad-
ditive color mixing and lets you try
your hand at subtractive color mix-
ing as well. We'll explain these
terms in detail in a moment. For
now, enter and save Color Mixing,
then run. it. The program is quite
simple and contains all the instruc-
tions you need. Just follow the
prompts and refer to the rest of this
article for additional information.

The colors may look better if
you adjust your TV's brightness
control somewhat higher than usu-
al. The exact hues may also vary
depending on the tint setting. Ad-
just the tint for good green and red,

Karl E. Wiegers

and the other colors should be pret-
ty close.

Additive Color Mixing

As every child discovers when
painting with watercolors, the three
primary colors—red, green, and
blue—can be added together in
various combinations to make
many different colors. Thus, red,
green, and blue are known as the
additive primary colors.

When primary colors are com-
bined, new colors appear. White
light is a balanced combination of
red, green, and blue light. Equal
intensities of blue and green light
produce a greenish-blue color
called cyan. Red and blue light mix
to create magenta, a reddish-purple.
And, believe it or not, mixing red
and green light together produces
yellow. Many more colors can be
produced if the primaries are of dif-
ferent intensities. For instance,
combining a given intensity of
green with twice that intensity of
red is equivalent to yellow plus red,
or orange.

Additive color mixing works
with pigments as well as lights.
However, pigment mixing often re-
sults in different colors than those
described above. For example, mix-
ing red and green paints usually
produces brown, not yellow.

In fact, the brown color really
is a yellow. But red and green pig-
ments usually have far less intensi-
ty than red and green lights.
Besides having a particular hue
(light frequency), a color can have
different levels of luminance (inten-
sity). The effect we usually call color
is actually the combined effects of
hue and luminance. Because red
and green pigments are quite dark

Atari Color Mixing

(have little luminance), mixing
them together produces the dark
yellow we commonly call brown.

A color TV or monitor creates
different colors by the additive pro-
cess using colored light sources.
The screens of color TV tubes con-
tain thousands of tiny red, green,
and blue dots (phosphors) which
glow when struck by electrons from
a gun at the back of the tube. If you
examine a color screen with a mag-
nifying glass, you'll see individual
red, green, and blue phosphors. At
normal viewing distances the col-
ored dots merge together and create
additive colors. For instance, adja-
cent red and blue dots look like
magenta. When no phosphors are
lit, the result is black.

Subtractive Color Mixing

Recall that if red and blue lights are
combined, the resulting color is ma-
genta. There’s also another way to
produce magenta—you can shine
white light through a magenta-
colored filter. White light contains

all the primary colors, but the filter
absorbs the green light, allowing
only the red and blue light to pass.
In other words, a magenta filter
subtracts or blocks out green light. If
you place a green filter and a ma-
genta filter in front of a white light
source, all light should be blocked
out: The green filter blocks red and
blue, and the magenta filter blocks
green. The final result is black. For
this reason, green and magenta are
termed complementary colors (ma-
genta is also sometimes called mi-
nus green).

Similar logic applies to the oth-
er primary colors: A cyan (blue +
green) filter subtracts red light, and
a yellow (red + green) filter sub-
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tracts blue light. Red and cyan (mi-
nus red) are complementary, as are
blue and yellow (minus blue).

Cyan, magenta, and yellow are
calied subtractive primary colors.
Just like the additive primaries (red,
green, blue), the subtractive prima-
ries can be mixed into virtually any
combination of hue and luminance.
But the process is reversed, Addi-
tive color mixing works by sending
specific colors to your eye, while
the subtractive process removes spe-
cific colors from a color-rich light
source, leaving only complemen-
tary colors. Most color photograph-
ic systems are subtractive, using
cyan, magenta, and yellow film
dyes.

Color Mixing uses color num-
bers which—on my system—come
closest to producing the six additive
and subtractive primary colors (see
lines 270-280). Of course, colors
can vary greatly from one TV or
monitor to the next. Cyan is a little
difficult to display; my choice for
cyan would look a bit greener, but
my computer won't cooperate. The
blue is also darker than you might
expect, but blue in a color mixing
sense is actually quite dark.

Additional Techniques

Note that each display screen in
Color Mixing uses several different
Atari graphics modes. The heading
is displayed in graphics mode 1,
other text is in mode 0, and the
color squares are drawn in mode 3.
Mixed-mode screens like this are
created by modifying the comput-
er’s display list, a set of instructions
which tells the computer how to
put data on the screen. The Color
Mixing program modifies display
lists in lines 210, 1010-1020,
1210-1240, and 4010-4020. (You
can read more about modifying dis-
play lists in COMPUTE!'s First Book
of Atari and COMPUTE!’s First Book
of Atari Graphics.)

Atari computers can ordinarily
display up to five colors at a time,
But some of the screens in Color
Mixing show nine colors. This is
accomplished with a display list in-
terrupt (DLI). A DLI is a short ma-
chine language routine that, among
other things, can change the con-
tents of color registers while the
computer is displaying each video
frame. This technique lets you cre-

ate graphics with extra colors on
various parts of the screen. (For
more information, consult De Re
Atari, published by Atari, Inc.)
The program’s colored boxes
are drawn in graphics mode 3 using
character strings for graphics stor-
age (lines 310-320). Here is the text
equivalent of this display:

AAAAA CCccCcC BBBBB
AAAAA cccCcC BBBBB
AAAAA CcCcccc BBBBB
AAAAA ccccc BBBBB

When the computer displays a
string in a nontext graphics mode
with the PRINT#6 statement, the
letters A, B, and C show up as
different-colored pixels. The letter
A appears as a pixel with the color
taken from color register 0; the let-
ter B uses color register 1; and the
letter C uses register 2. A SET-
COLOR or POKE statement which
changes the ‘value in color register
0, for example, would change the
color of the A box. This technique is
used in lines 4170 and 4210-4220.
Line 4270 erases the boxes by set-
ting all their colors to black. As
Color Mixing demonstrates, it's far
more convenient to store these
graphics in strings than to use
PLOT, DRAWTO, or XIO fill
statements.

Atarl Color Mixing

Please refer to "COMPUTEI's Guide to Typing
In Programs”* before entering this listing.

M1@ DIM AS(5),B$(3),Cs(3),
Dis(460),D28(180),KOLOR
§(6,46),BLS(35)
DIM RED$(1),BREENS$ (1),
BLUES (1) ,CYANS (1), MAGE
NTA® (1), YELLOWS (1) ,BLA
CKs (1)
AS="AAAAA"31 B$="BBBBB":
Cs="CCCCC"
BL$(1)=CHRS$(32):BL8$(35
}=BLS$:BL$(2)=BLS$
GRAPHICS 817 17
OMENT..."
FOR I=1 TO 3@:1READ A:D
18(I,I)=CHRS{A):NEXT I
tD1$(31)=D1%
DATA 72,138,72,169, 66,
162,180,141,19,212,141
1 23,208
DATA 142,24,208,169,0,
141,8,2,169,0,141,1,2
DATA 104,170,104,6464
D18(35,35)=CHR$(12):D1
$(37,37)=CHRs$ (D)
D2¢=D18:D2¢(61)=D18:D2
$(121)=D1s
ST=ADR(D1$):GOSUB 480
Dis(48,48)=CHR$(LD):D
18(353,33)=CHRS (HI)
ST=5T+3@8:1G0SUB 400
D1$(18,18)=CHRS$(LQ):D
1$(23,23)=CHRS$ (H1)
ST=ADR(D2%):G0SUB 438¢

1S

8] 28
I8 25
F6 38 "ONE M

HB 49

L1

LI 68

B7¢
(s 82

L]

IE1808
Kiie

K128
0h130

1142

N 158

EL 1460

P17e
(r1802

192
i 200
w210
LB 229
8 232
N 240

I 250

N 2608

K270

B 289

6 290
N 3D
KB 310
o320
PL3ISO
6l 402
S
E1 519

K529
N 530

LY
) 19009

1919

A 1020

018632

11040

Hl 1200
kKD 1218
831228
0 1236
1249
ED 1253

IN1260

P 2000

D28 (1468, 1468)=CHRe (LD)
tD29(173,173)=CHRS$ (HI
)
FOR I=18 TO 138 STEP
32
SET=8T+30: B05UB 400
D28 (I, I)=CHR$(LO):1D2%
(I+5,I+5)=CHRS&(HI)
NEXT I
D28 (132, 132)=CHR$(22)
DL=PEEK (360) +256¥PEEK
(541)
RESTORE 2403:FOR I=1 T
0O &6:FOR J=1 TO &
READ A:KOLORS(I,J)=A:
NEXT JsNEXT 1
DATA 64,246,84,4,82,40
»26,180,116,1464,4,200
DATA B6,11646,14646,158,1
82,4,4,164,150,116,14
6,188
DATA B2,4,182,1456,86,
bb,49,200,4,180,66, 26
RED$=CHRS$ (66) : GREENS=
CHR$ (180) : BLUE$=CHR$ (
146)
CYAN$=CHR$ (116) : MAGEN
TA$S=CHR$ (B864) : YELLOWS=
CHR$ (25) : BLACK$=CHRS$ (
a)
6OTO 20090
POKE 87,3:60SUB 500
FOR I=@¢ TO 3:POSITION
S5,1:? #6;A$:POSITION
16,1:7 #6;3Cs
POSITION 31,1:7 #56;B$
tNEXT I:RETURN
POKE 87,0:G05UB 589:R
ETURN
HI=INT(ST/256):L0=5T-
25463HI: RETURN
HMEM=25&%¢HMEM+LMEM+BY
TE
LMEM=HMEM-25&68INT (HME
M/236)
HMEM=INT (HMEM/234)
POKE B8, LMEM: POKE B9,
HMEM: RETURN
OPEN #1,4,0,"K:":BET
#1,A:CLOSE #1:RETURN
POKE 559,08:P0OKE 752,
1

POKE DL+3,7@:POKE DL
+6,138:POKE DL+14,13
6

FOR I=7 TO -13:POKE D
L+I,B:NEXT I
ST=ADR(D1%):1GOSUB 40
@:POKE 512,L03POKE 5
13,H1
LMEM=PEEK (88) : HHEM=P
EEK (89) : POKE 718,0:P
OKE 54286, 192:RETURN

POKE 559,8:POKE 752,
1:RESTORE 1228

FOR I=& TO 24:READ A
:POKE DL+I,A:sNEXT I
DATA 134,8,8,8,134,2
+2,130,8,8,8

DATA 134,2,2,132,8,8
, 8,135

POKE DL+3,7@
ST=ADR (D2$) : GOSUB 40
@1POKE 512,L01POKE S
13,H1
LMEM=PEEK (88) : HMEM=P
EEK(B89):POKE 718,08:P
OKE S4284,192:RETURN

GRAPHICS @:GOSUB 100
@:POKE 70B, 14&6:POKE
711,49
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Kt 2018

w2020

B 2030

£ 2049

W 2850

£ 2048

M 2070

Ne 20808
L) 2098

L2190

K 2110

Bk 2120

LE213@
P02140
2150
(6 2500

FH 2530

tL 2540
f) 2550

N 2568
P 2579

X 2580
£E 23590

Il 2600

2610

E0 2628

2630

\F 26408

182660

W 2670

D18(%,5)=GREENS$: D18 (
7,7)=RED$: POKE 559,3
4

POKE 87,1:BYTE=8:60S
UB S59¢¢

POSITION &,8:7 #&;"E
dci tivelBR R TER

{3 SPACES! TR FE"EI:
1ors

POKE B7,3:1BYTE=4¢:G0
SUB 500

FOR I=2 TO 5:POSITIO
N S,1:7 #6;A8$:POSITI
ON 17,1:? #6;B$:POSI
TION 38,1:7 #6;C$:NE
XT 1

POKE B7,P:BYTE=8@¢:G0
SUB SBB
POSITION 5,2:7
¢{8 SPACES}BREEN
{9 SPACES)RED"
POSITION 2,4

“"BLUE

? "These are the [T
[ITIVE PRIMAR YRR ]

lprs. The eye sees t
he combination"”

? “"of blue, green, a
nd red as white.":7?
"Pairs of these prim
aries are"

? "perceived as new
colors, the":7? "&HI:ai

colo
rs."

POSITION 5,13:7?

BT TO GO ON,
QUIT";

GOSUB 6808: IF
HEN 25090

IF A=27 THEN GRAPHIC
S @1 END

GOTD 213¢

GRAPHICS ©#:G05UB 129
G1POKE 788, 146:POKE
711,402

D2¢ (5, 5)=MAGENTAS$:D2
$(7,7)=RED$: D28 (65,6
S5)=CYANS

D2¢% (67,467 )=GREENS$:D2
$(125,125)=RED$

D28 (95,95)=YELLOWS:D
2% (127,127)=GREENS
POKE 559,34

POKE 87,11 BYTE=0:G0S
UB S908

POSITION 3,6:7 #6;"F

dditive mixinoly
BYTE=4@: GOSUB 3I0@:G0
SUB 33592

POSITION S5,1:7 #6;"B
LUE({3 SPACES}+

{4 SPACESIRED

{5 SPACES)=

{4 SPACES)YMAGENTA"
BYTE=120160SUB 300:8B
YTE=401 GOSUB 3358
POSITION S,1:7 #6;"B
LUE(3 SPACESY+

{3 SPACES)YGREEN

{4 SPACES)=

{S SPACES)YCYAN"
BYTE=120160SUB 3006:B
YTE=49:GOSUB 350
POSITION &6,1:7 #&63"R
ED{(3 SPACES)Y+

{3 SPACESXYGREEN

{4 SPACES)=

{5 SPACES}YYELLOW"
POSITION 5,3:7 "[O=iL
[ TO GD ON, EX& T0
REVIEW"}

B505UB &@@: IF A=155 T
HEN 3000

RRET
=== T0

A=155 T

2680
N 2690
N 3222

IL3G102

0k 3620

PL 3030

3040

N IBSG

(F 3062

h3I87¢

M 3088
in39908

L3100

3112

kk 3128

63132
k3140

N3I158
(e 3I502

0L 3532

N 3540

L3552

03360
PE3IS70

L 3580

EF 3590

N 3600

3610

A 3620

A 3630

BN 3634

PL 3638
A 3640

1F A=27 THEN 2000
GOTO 2670

GRAPHICS ©:GDSUB 100
@:POKE 7@8,26:POKE 7
11,40
D18(S,5)=MAGENTAS: D1
$(7,7)=CYANS: POKE 55
9,34

POKE 87,1:BYTE=0:6G0S
UB 500

POSITION S5,8:7 #6;"E
ubtrac tivell ik TS
{3 SPACES)ETEREE:
[lors*l

POKE 87,3:1BYTE=40:G0
SUB 509

FOR I=2 TD S:PDSITID
N S,1:17 #63A$:PGSITI
ON 17,1:2 ®6;8%;POSI
TION 39,1I:7? #6;C$:NE

XT 1

POKE B87,@:BYTE=80:60

SUB Sg@e

POSITION 4,8:? "YELL

OW{6 SPACES)YMAGENTA

{8 SPACESJICYAN"

POQSITION 2,4

? "These are the HU=

[TRACTIVE PRIMARYRENG

"colors. A yellow i

lter subtracts"”

? "the blue componen

t out of white":7? "1

ight, only passing t

he red and"”

? "green components.
Yellow and blue":?
“are thus called HE

IMPLEMENTARY COLORSHRY

POSITION 5,13:7 “[&&EI

O 76 GO ON, [EXE TO
REVIEW";

GOSUE &P2:IF A=1%5 T
HEN 3500

IF A=27 THEN 2580
GOTO 3139

BRAPHICS @:GOSUB 128
2:1POKE 708,116:POKE
711,40

D28 (S, S)=BLUE$:D28 (7
»7)=MABENTAS$:1D2$ (&5,
&5) =GREENS

D28 (67,567)=YELLOWS$1D
28 (125, 125) =MABENTAS
D2$(95,95) =YELLDWS:D
2$(127,127)=REDS
POKE 559,34

POKE 87,11BYTE=01G0S
UB =@e

POSITION 1,0:7 #6; "B
lubTractive mMixinogd
BYTE=49:B0SUB 32¢:G0
SUB 350

POSITION 5,1:7 #&;"C
YAN(3 SPACES>+ MABE
NTA{4 SPACES)=

{4 SPACES)BLUE"
BYTE=120:160SUB 382:B
YTE=4@:60SUB 350
POSITION 5,1:7? #46;"C
YAN(3Z SPACES)+

{3 SPACES3>YELLOW

{4 SPACES}=

{4 SPACES)GREEN"

POKE B7,3:BYTE=120:06
OSUB S5@9:FOR I=0 TO
3

PDSITION S5,1:7 #63AS
tPOSITION 16,1:7 #b63
B$:POSITION 31,1:?7 #
b3 C$:NEXT I
BYTE=49:G0SUB 350
POSITION 4,1:7 #63"M

IC 36460
L3670
N 3688
34698
Ly 147
PFAaR1O

W 4020

104830

IC 40402

04250
PABLD

PD 4078

H 4080

M aa92

041080

FF3110

0P 4120

4140

K4143
14150

B417¢

N6 4180

K 4185
kP 4192

ha210

BH 4220

K 4230

04240

A 4252

Wa260

L4270

4280

16 4300

AGENTA +
{4 SPACES}=
{S SPACES)RED"
POSITION S,3:7

T TO GO ON,
REVIEW";
GOSUB &@#:1IF A=155 T
HEN 40209

IF A=27 THEN 32069
GOTO 3670

GRAPHICS ©:GOSUB 190
2

FOR I=6 TO B:PDKE DL
+I1,51NEXT 13POKE DL+
9,134

FOR I=16 TO 14:POKE
DL+1,8:MEXT I3POKE D
L+1S, 138

POKE 71i.48:POKE 708
o

’

Dis$(5,5: =BLACKS$1 D18
7,7)=BLACKS

POKE 559,34

POKE 87, 1:BYTE=0:60S
UB S@0

POSITION 2,1:7? #6;"C

[ubtractive colorglidi]
SITION 3,2:7 #&6} " IXE

i nollpr-ac tic ol
BYTE=10@:G60SUB 3008:B
YTE=681GOSUB 350
POSITION 12,0:7 #6;"
+"3JPOSITION 24,8:7 #
6, (e}

POSITION 9,417 #6&6;"1
-RED{7 SPACES)4-CYAN
POSITION 9,5:7 #&63"2
-BREEN(S SPACES)>S-MA
GENTA"

POSITION 9,6:7 #63"3
-BLUE{& SPACES}6&-YEL
LOW"

POSITION 2,9:7 #&;"E
NTER A COLOR NUMBER:

YELLOW

pRE T U
= 70

GOSUB &£89:C1=R~-48B

IF Ci1<1 OR C1>6 THEN
? CHR$(253);:60T0 4
145

? #43;C1:POKE 708,KO0OL
ORS8(C1,C1):POSITION
7,8:7 #463C1

POSITION 2,10:7 #5633 "
MIX IT WITH COLOR NU
MBER: *“;

BGOSUB &0D0:C2=A-48

IF C2<1 OR C2>6 THEN
? CHR$(253);:60T0 4
185

? #63C2:D1$(7,7)=CHR
$ (KOLDRS(C2,C2)):POS
ITION 1B,8:7 #63C2
D18(5,5)=CHR$ (KOLORS
(C1,C2))

POSITION 6,12:7 #b3"

=T TO DO MORE, (=

e TO QUIT"

GOSUB 60@:1IF A=1SS T

HEN 4279

IF A=27 THEN GRAPHIC

8 @:1END

GOTO 4240

POKE 708,@:D1$(5,5)=

BLACKS$:D1$(7,7)=BLAC

Ks

POSITION 7,8:7 #&;"
"tPOSITION 1B,0:7? #&
;II 1]

FOR I=9 TO 12:POSITI

ON 2,137 #63BLS:1NEXT
I:B0OTD 4140 @2
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Mousor:

Escape Mode Cursor
For The Apple lic

J. Blake Lambert, Assistant Editor
Tim Victor, Editorial Programmer

This short, fast utility makes it simple
to use your Apple Ilc mouse controller
for editing in BASIC or the machine
language monitor in escape mode.

Despite all the improvements Ap-
ple incorporated into the llc, the
screen editing features when using
BASIC or the machine language
monitor are not much better than
those available on the lle. Without
an editing support package, it is
difficult to copy and correct pro-
gram lines. And there is no way to
use the mouse controller to make
editing easier.

In BASIC, usually you end up
making corrections by just typing
the incorrect line all over again.
This wastes time and effort. The
alternative is to use what is called
escape mode editing.

“Mousor’’ makes using escape
mode easy. By rolling the mouse
over an area of the desk smaller
than a 3 X 5-inch index card, you
can cursor (mousor) anywhere on
the screen.

How To Use Mousor

To start mousing around with Mou-
sor, type in and save the program
below. It's a BASIC loader which
creates the Mousor machine lan-
guage routine in memory. (Note:
Save the BASIC loader on disk
before running it for the first time.)
When you run Mousor, it automati-
cally checks to see if you're using
DOS 3.3 or ProDOS and then ad-
justs itself accordingly. When the
BASIC prompt reappears, you’ll
have a mouse-driven escape mode
cursor. If you don’t understand es-
cape mode editing, see the instruc-
tions below.

The mouse is trained to work
like this:
1. Click the mouse button to acti-
vate escape mode.

2. While holding the button down,
roll the mouse across the desk to
move the escape mode cursor.

3. Release the mouse button to exit
escape mode.

Mousor locks out keypresses
while it is in escape mode, so if you
want to use the escape editing func-
tions (like ESC-E to erase the end of
a line), press the ESC key.

Getting A Line Of BASIC

When you type a line of BASIC on
the Apple Ilc, a routine called
GETLN puts the characters into a
special area of memory called the
input buffer. The first character on
the line is stored at the start of the
input buffer, and subsequent char-
acters are added to the end of the
buffer. This continues until you
press the RETURN key to enter the
line (with a few important excep-
tions). The computer clears the rest
of the current screen line and stores
the carriage return character into
the input buffer to mark the end of
the line.

When you make a mistake
while entering the line, like typing
the wrong character, it’s easy to fix.
For example, if you are entering a
line such as 10 PRINT “HELLP”
and notice you pressed P instead of
O, you can press the left-arrow key
(also called backspace) to back up
and change the letter. Instead of
storing the backspace in the buffer
like other keypresses, GETLN
treats it differently.

GETLN keeps track of the
length of the input buffer by point-
ing to the end. When GETLN re-

ceives a backspace character, it
lowers the value of the pointer by
one. This removes the last character
in the buffer, so all you need to do is
continue typing.

If you don’t notice your mis-
take until you've typed in several
more characters, you can use the
left- and right-arrow keys to make
the correction. Press the backspace
key until the cursor is on the letter
you want to change. Type the cor-
rect letter, and then press the right-
arrow key (also called retype) until
the cursor returns to the end of the
line.

Each time you press the retype
key, the character currently under
the cursor is added to the input
buffer and the cursor is moved to
the right. In effect, you have re-
moved several characters from the
buffer, changed the character you
wanted to correct, and retrieved the
rest of the characters one by one
from the screen.

Now For The Tricky Stuff

Unfortunately, you can’t always
catch your typing errors before you
press RETURN. Often, you don't
even know there’s a problem in a
line until you've run the program.
Since the retype key allows you to
pick up characters from the screen
and add them to the input buffer, it
would be handy if you could copy
most of the bad line and type only
the characters you want to change.
This requires a way to move the
cursor around the screen without
affecting the input buffer.

Pressing the ESC key puts the
Ilc into escape mode. In this mode,
the arrow keys move the cursor but
don’t change the input buffer. The
IIc indicates escape mode by dis-
playing a different cursor—an in-
verse plus sign. To leave escape
mode, press ESC again.

Suppose you want to edit the
following line in escape mode:

100 PRINT “THIS 1S A TEDT”

If the line is not on the screen,
you'll need to LIST 100. Press ESC
to enter escape mode and move the
cursor up to the 1. At this point, the
input buffer is empty. Press ESC
again and use the retype key to
place the cursor on the D. This en-
ters all but the last three characters
into the input buffer. Now type the
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letter S, and press retype twice, fol-
lowed by RETURN. If you like,
LIST 100 to verify the correction.

To edit the same line with
Mousor, you would LIST the line,
click the mouse button and drag the
cursor to the 1, and release the
mouse button. After this, follow the
same editing procedure.

Mouse Moves

You can also use escape mode to
grab pieces of program lines. Mou-
sor is especially adept at this, since
movement is so easy and quick. Just
keep in mind that when the mouse
button is down no characters are
added to the buffer.

To copy a line, first LIST it.
Then enter the number for the new
line you want to create, click the
mouse button and drag the escape
mode cursor to just beyond the
original line number, and release
the button. Copy the line by press-
ing the right-arrow key until you
reach the last character, and then
press RETURN.

Inserting is another useful
technique. LIST the line first, then

mousor (click and drag the escape
mode cursor) to the beginning of
the line number. Release the mouse
button and right-arrow across the
line until you reach the point where
you want to insert characters. Press
the mouse button and mousor to a
blank line on the screen, then re-
lease the button and type the insert
characters. Click and drag up to the
listed line again, release the button,
and right-arrow to the end. After
making any changes, don't forget to
press the RETURN key to enter
them.

Mousor For Apple lic

Please refer to "COMPUTEI's Guide to Typing In
Programs’ before entering this listing.

) 18 IF PEEK (191 & 256) = 76 T
HEN GDSUB 40: BOSUB S58: GO
TO 30

Al 20 GOSUB S@: GOSUB 49

% 39 FOR 1 = 11 TO 267: READ A:
POKE 1 + 7&68,A1 NEXT : CA
LL 7&8: END

4940 FOR I = @ TO 106: READ A: P
OKE I + 768,A1 NEXT : RETU
RN

1356 FOR I = @ TO 10:
EXT : RETURN

€1 4@ DATA 216,149,47,141,50,190

€ 70 DATA 169,3,141,51,198

READ A: N

B 8@ DATA 1&9,67,133,56,169,3

B 92 DATA 133,57,32,234,3

F1 120 DATA 128,162, 196,160,64,3
2

77 118 DATA 28,196,169,0,141,120

1t 126 DATA 4,141,128,5,141,248

EA 138 DATA 5,169,8,141,248,4

iFf 140 DATA 169,09, 162,196, 160,54

i 150 32,176,196,169,1, 162

12 160 196,32,176,196,162,1

EF 170
31 180
0 190
b 200
31 219 DATA
B 220
N 238 DATA
F& 240
F8 250
o 262

DATA 32,132,196,169,1, 162
196,140, 64,32,61,196
88,95, 145, 48,32, 76
204,44,99,192,16,8
32,112,204, 16,246,76
37,253,218,99,72, 169
4,141,124,4,141,252
4,32,187,3,32,195
DATA 3,44,99,192,16,9
104,32,179,195,122,2

B2 278 DATA 76,69,3,173,124,4

M 280 DATA 240,7,201,8,144,25
5 299 162,156,44,162,136,1
5 328 DATA 32,179,195,138,32,68
M 319 205,32,195,3,72, 169
A3 320 DATA 4,14%1,124,4,32,187
# 338 DATA 3,173,252,4,240,7

M 349 201,8, 144,2%,162, 138
5 350 DATA 44,1462, 159,104,32,17

82 360
”n 370

195, 138, 32, 88, 205, 32
195,3,72,169,4, 141
252,4,32,187,3,76
182,3, 162,196, 168, 64
32,107,196,96,32,29
DATA 284,72,41,128,73,171
DATA 32,179,195,104,% §

If 392 DATA
Y 402
419
15 420

Create attention-getting headlines
and titles with this oversized alphabet
for the Commodore 64.

Nearly every program uses titles or
headlines of some sort, and you
ordinarily want titles to look as im-
pressive as possible. But the stan-
dard Commodore character set
doesn’t permit much variety. You
can use different character colors or
print in reverse video, but the let-
ters are still pretty small. “Commo-
dore 64 Headliner” lets you create
truly striking titles and headlines
with an alphabet that’s four times
bigger than normal.

Enter and save Headliner from
the listing below, then run it. After
a short pause to form the new char-

Ropert F Lambiase

acters, the program prints the al-
phabet in giant, quadruple-size
characters. The letters can be any
color, and the standard-size alpha-
bet is available, too. The only thing
you give up are reverse video char-
acters, since Headliner redefines
them as large characters.

Using Headliner

Headliner is easy to incorporate in
your own programs. The first step is
to include lines 100-350 (they can
be renumbered, of course) to create
the new character set. The program
begins storing the new character
definitions at memory location
12288. The statement POKE
53272,29 (see line 240) tells the
computer to look at this memory
area for character definition data.
Use POKE 53272,21 to switch back

Commodore 64 Headliner

to normal characters.

After defining the new charac-
ters, Headliner prints the expanded
alphabet (lines 400-405) and a title
(lines 410-430). Whenever a string
of large characters is to be printed,
the characters are defined as a
string (X$). Then two important
variables (SL and CC) are defined.
Finally, the statement GOSUB 500
calls the subroutine that puts the
big characters on the screen. The
subroutine analyzes each character
in X$; if it is not a space character,
its pattern is POKEd into screen
mermnory.

The variable SL sets the posi-
tion of the large characters on your
screen. The 64’s screen is divided
into 25 rows and 40 columns, giv-
ing a total of 1,000 different loca-
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tions. Each screen memory location
has a different address, and they
are numbered in order, beginning
at the upper-left corner of the
screen. The upper-left screen posi-
tion is location 1024; the next loca-
tion to the right is 1025, and so on.
Color memory is a second 1,000-
byte memory area that corresponds
to screen memory. By POKEing the
right number into color memory,
you can control the color of any
screen memory location. Your Com-
modore 64 User's Guide has maps
that show the numbers for every
screen memory and color memory
location, as well as a list of all the
color numbers.

To place large characters on
the screen, find the location you
want using the screen memory map
in your user’s guide, then set SL to
that value. The upper-left corner of
the first large character appears at
the location defined by SL, and the
others follow in order. For example,
to start printing large characters at
the upper-left corner of the screen,
use the statement SL.=1024.

Note that the title above the
alphabet uses a large character to
begin a line of standard characters,
somewhat like a super-capital let-
ter. Line 420 of the program sets the
computer to start printing again at
the next location after the last ex-
panded character.

Pick Your Colors

The variable CC sets the color of
the large characters using the color
numbers listed in your user’s guide.
Line 410 of Headliner uses the
statement CC=3 to print in cyan.
Use the statement CC=1 to print in
white, and so on.

There may be times when you
want to print large characters in the
current character color. Line 400 of
Headliner does this with the state-

ment CC=PEEK(646). Location
646 always contains the current
color number for PRINTing
characters.

The 64 actually has two alter-
nate character sets: One is used in
uppercase/graphics mode, and the
other is used in lowercase/upper-
case mode. You can switch from
one mode to another by pressing
SHIFT-COMMODORE. Since Head-
liner works only in uppercase/
graphics mode, you should disable
the SHIFT-COMMODORE key
combination to prevent the user
from accidentally destroying the
display. To do this, insert PRINT
CHR$(8) at the beginning of your
program. When the program ends,
type PRINT CHR$(9) to restore
things to normal.

Buillding Glant Characters
Each large character is actually four
redefined characters placed togeth-
er. (To see this more clearly, type
POKE 53272,21 and press RE-
TURN after the program has run.)
The standard Commodore 64 char-
acter set contains 256 characters,
numbered from 0-255. Characters
0-127 are the “normal” characters
and characters 128-255 are the
same characters in reverse video.
Since each character definition
takes eight bytes, a full set of char-
acter definitions requires 2,048
(8*256) bytes.

The first step in redefining
characters is to copy the standard
character set from ROM (Read Only
Memory) into RAM (Random Ac-
cess Memory) where it can be al-
tered. The program does this in
lines 200-240. The new character
set begins at location 12288. Since
we only want characters 0-127
from the standard set, only those
character definitions are copied.

Next the program POKEs the
expanded character definitions into
the memory area that would other-
wise store reverse video character
data (see lines 300-350). The bit
pattern of each standard character
is mapped into a four-character-
sized memory area, using conver-
sion values stored in the T() array.

Since each large character defi-
nition takes four times the memory
of a standard definition, we have
room for a maximum of 32 (128/4)
expanded definitions. That’s

enough for 26 letters, but not
enough space to hold ten numeral
definitions, too. However, you
could squeeze in six more charac-
ters—perhaps punctuation or other
symbols.

By sacrificing all the standard
characters, you can get as many as
64 large characters—but remember
to define a space character so you
can still clear the screen. The Com-
modore 64 Programmer’s Reference
Guide contains much more infor-
mation about using redefined
characters.

Headliner

Please refer to “"COMPUTE!'s Guide to Typing
In Programs’* befare entering this listing.

DIMT(15) : POKE53281,@: POKES
3280,0:PRINTCHRS (8) :G=5427
2 trem 24
POKE646,1 :FORJ=@TO15 : READT
(J) :NEXT trem 93
DATA ©,3,12,15,48,51,69,63
,192,195,2084,207,248,243,2
52,255 srem 220
PRINTCHR$ (147)TAB(125) "DOW
NLOADING THE CHARACTER SET
":G=53248:GN=12288:rem 118
POKE 56333,127:POKEl,51:FO
R Q=0T01023 :POKEGN+Q, PEEK(
G+Q) : NEXT s:rem 89
POKE1l,55:POKE56333,129 :POK
E53272,29 srem 196
PRINTCHRS(147)TAB(125) “FOR
MING THE LARGE CHARACTERS"™
:POKE13312,0 srem 15
FORR=@TO212STEP8:B1=12288+
R:B2=13312+4*R trem 19
FORI=0TO4STEP4 :FORK=8T03:J
=PEEK(B1+K+1) :N=B2+2*(K+1)
+1 trem 233
X1=T( (JAND246)/16 ) :X2=T(JA
ND15) srem 197
POKEN, X1 : POKEN+1, X1 : POKEN+
16 ,X2 : POKEN+17,X2 :NEXTK, I,
R srem 72
PRINTCHRS$(147) irem 20
X$="ABCDEFGHIJKLM":SL=1270
:CC=PEEK(646) :GOSUB 500

srem 110
X$="NOPQRSTUVWXYZ " :SL=1350
:CC=PEEK(646) :GOSUB588

trem 27

X$="H":SL=1158:CC=3:GOSUB
{SPACE) 500 srem 62
NS=SL+4%:POKE218, INT(NS/25
6) :POKEZR9NS AND 255

stem 179
POKEG646,7 :PRINT"EADLINER":
FORJ=1TOl@ :PRINT:NEXT:END

srem 70

FORP=1TOLEN(X$) :L=(ASC(MID
$(X$,P,1))-64)*4+128:1FL=0
THEN55@ srem 111
POKESL+G,CC: POKESL+1+G,CC:
POKESL+40+G ,CC: POKESL+41+G
,CC trem 137
POKESL, L: POKESL+1, L+2:POKE
SL+40,L+1 :POKESL+41,L+3

trem 241
SL=SL+2 :NEXT:RETURN :rem 5

o)

190

118

128

209

220

240

320

320
330

349
350

360
400

405

410
420

439

580

530

540

558
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Using The Commodore
USR Function

The USR function provides a conven-
ient way for BASIC programs to call
machine language subroutines—and
it's more versatile than the SYS state-
ment. Although this article is oriented
toward the Commodore 64, the gener-
al principles apply to all Commodore
computers. A demonstration program
shows how to add five new functions
to Commodore 64 BASIC.

It's often overlooked, but the USR
function is a powerful and conven-
ient tool for accessing machine lan-
guage (ML) routines from BASIC.
In its simplest form, USR works just
like the more familiar SYS com-
mand. SYS makes the computer
halt BASIC program execution and
jump to an ML routine at a specified
address. When the ML routine is
done, BASIC resumes what it was
doing. SYS lets you jump anywhere
in the computer’s memory, to a sys-
tem routine stored in Read Only
Memory (ROM) or a user-written
ML program stored in free memory.

To see an example on the
Commodore 64, move the cursor to
a blank line somewhere near the
middle of the screen, type SYS
59626, and press RETURN. SYS
59626 jumps to the computer’s
ROM scrolling routine: The screen
scrolls up and the blinking cursor
reappears.

Although USR requires a little
preparation, it’s much easier to use
after the preparation is done. Let’s
call the same scrolling routine with
USR. Type the following line in
direct mode (without a line num-
ber) and press RETURN.

POKE 785,234: POKE 786,232:
A=USR(0)

The screen scrolls upward, just

as it did when you typed S5YS

Keith R. Bergerstock

59626. The POKEs set up the rou-
tine’s address for USR. This method
looks cumbersome, but the POKEs
are needed only once. Afterward
you can call the scrolling routine
whenever you like, just by entering
A=USR(0). Program 1 below con-
tains a formula that automatically
performs the correct POKEs to pre-
pare any address for USR.

Like PEEK and other BASIC
functions, USR must be followed
by a value in parentheses. How-
ever, in the simplest case (when
you just want to jump to an ML
routine), the value and the preced-
ing variable name are both irrele-
vant: You get the same result with
A=USR(XYZ) or GG=USR(123456
78). You can even use PRINT
USR(X), though that usually prints
something on the screen.

Parameter Passing

The real value of USR lies in its
ability to pass parameters (values)
back and forth between BASIC and
machine language. To see how this
works, type in and save Programs 1
and 2 below. Then run Program 1;
it puts a short, multipurpose ML
program in memory and sets up the
USR address vector (a pair of memo-
ry locations that point to the ML
routine).

The variable SA in line 10 de-
fines the starting address of the ML
routine. This ML program is re-
locatable, so you can put it else-
where if you like. For instance, to
put the routine at 49152, change
line 10 so that SA=49152 and re-
run Program 1.

The rest of line 10 converts the
address into low byte/high byte for-
mat for the USR vector. Since 255 is
the largest number any single
memory location can hold, the

computer must use two adjacent
locations to store addresses like
59626. Program 1 stores the high
byte of the address in the variable
HI% and the low byte in LO.

Line 20 POKEs LO and HI%
into vector locations 785 and 786.
You must always put the target ad-
dress in these locations before using
USR. The rest of Program 1 POKEs
the ML into the computer’s memo-
ry. To use this technique in your
own programs, just duplicate the
method shown in Program 1.

If you get an ?ILLEGAL
QUANTITY error message when
experimenting with USR, it proba-
bly means that you forgot to put a
vector address in 785~786. When
you turn the computer on, the vec-
tor in 785-786 points to 45640, the
BASIC routine that prints that
message.

USR works virtually the same
on all Commodore computers; the
only difference is the location of the
USR vector. You'll find it at loca-
tions 1-2 on the VIC-20 and
812-813 on the Commodore
Plus/4 and 16. The other vectors
mentioned below also are located
in different places on various
machines.

Using USR

Program 1 provides five handy
functions which you select by in-
serting a number from 0-4 in the
parentheses after USR. For an illus-
tration, plug a joystick in port 2,
then load and run Program 2 after
running Program 1 to install the
ML. As you move the joystick, the
program prints the joystick direc-
tions on the screen. To exit the pro-
gram, press the fire button.

Line 50 of Program 2 does the
important work. The statement
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JV=USR(3) calls the ML routine
and selects function 3 (read joy-
stick). Each time the ML routine
performs this function, it gives the
variable JV a numeric value repre-
senting the joystick position. JVis 0
when the joystick is centered, 9
when the fire button is pressed, and
so on.

Note that Program 2 passes
information in both directions. The
value in parentheses—USR(3)—
sends information to the ML rou-
tine (telling it to perform function
3). And the ML routine passes other
information back in the form of a
variable (JV).

The other four functions work
in similar fashion. Function 4 re-
turns the size of the BASIC program
currently in memory. Whenever
you want to know your program
size, use the statements A=USR(4):
PRINT A. Function 2 changes the
screen background and border col-
ors. To activate this function, use
A=USR(C*256+2), replacing C
with the number of the screen color
you want (your 64 User's Guide lists
the color numbers).

Function 1 reads the Y and N
keys, returning the value of 1 when
Y is pressed, and 2 when N is
pressed. The ML routine waits until
you press Y or N, ignoring all other
keys. This function is useful in the
common case where a program asks
the user a Yes/No question. Com-
bining USR with ON-GOTO or ON-
GOSUB is a very efficient technique.
For instance,. type in and run the
following program (make sure the
ML routine is in memory):

10 PRINT“ENTER Y/N":ON USR(1)
GOSUB 100,200

20 GOTO 10

100 PRINT“YES”:RETURN

200 PRINT“NO”:RETURN

Function 0 is similar to Function
1, but reads the eight special function
keys. Enter and run this program to
see how it works:

10 A=USR(0)
20 PRINT A: GOTO 10

In this case USR returns a num-
ber from 1-8 in the variable A. (But
note that the numbers returned don't
correspond directly to the function
key numbers. Keys f1, {3, f5, and {7
return values 1-4 respectively, while
the shifted keys, {2, f4, 6, and {8,
return values 5-8.) In your own pro-

grams, of course, you can use any
variable name you like; this function
could also be used with ON-GOTO
or ON-GOSUB to select as many as
eight different options.

The Facts About FAC1

If you simply want to use the new
functions provided by Program 1,
you needn’t read any further. If
you're ready to write your own ML
routines for USR, here are a few
additional tips. First, when you
pass a value from BASIC, the value
is converted into a different number
format (floating point) and placed
in the computer’s floating point ac-
cumulator (locations 98-101).

The floating point accumula-
tor—usually called FAC1 to distin-
guish it from the secondary
accumulator—is a special number-
processing area used internally for
many purposes. Since floating
point numbers are quite difficult to
handle, it's helpful to convert the
floating point value into an integer
(whole number) before using it in
your ML routine. Fortunately, the
64 has built-in routines to convert
floating point numbers to integers
and vice versa. These routines can
be accessed directly with JSR, or
indirectly through the vectors in lo-
cations 3-4 and 5-6.

The routine at location 45482
($B1AA) converts a floating point
number in FAC1 to an integer. Use
this routine when passing a value
from BASIC to ML. At the point
where you want to retrieve the
passed value, use JSR $B1AA to do
the conversion. The computer re-
turns the low byte of the integer in
the Y register and the high byte in
the A register. If you'd rather use
the vector, use LDA #$4C: STA
$02: JSR $0002.

Passing a value from ML back
to BASIC often requires the oppo-
site conversion. The routine at
45969 ($B391) converts an integer
to floating point format and stores
the result in FAC1. At the point
where you want to return to BASIC,
load the low byte of your integer
value in the Y register and the high
byte in A. Then call the integer-to-
floating point conversion routine
with JSR $B391: RTS (you can also
compress these two instructions
into JMP $B391). The value is con-
verted and stored in FACI1, and

RTS returns you to BASIC. If you
prefer to use the vector, JMP
(%0005) accomplishes the same
thing.

Like other vectors, the vectors
at 3-4 and 5-6 will presumably be
safe to use even if the actual ROM
addresses of the routines change
after a ROM update. However,
there’s one danger in using them.
Since BASIC never uses locations
2-6, many ML programmers use
them as free zero page space. If
your routine jumps through these
vectors after some other ML pro-
gram overwrites them, it may send
the computer into never-never
land.

Program 1: USR Loader For
Commodore 64

1@ SA=53088:HI%=SA/256:LO0=SA-H

Ig*256 srem 23
20 POKE785,LO:POKE786,HI% :CK=0
:rem 33

30 READQ:IFQ>-1THENPOKESA,Q:SA
=SA+1 :CK=CK+Q:G0T030

:rem 213

4@ IFCK=14485THENPRINT"OK" :NEW

:rem 139

5@ PRINT"ERROR IN DATAR STATEME

NTS" crem 121

60 DATA 169,0,133,198,169,76,1

33,2,32,2,06,132,2 :rem 254

61 DATA 192,0,240,19,192,1,240

+35,192,2,2408,50 srem 197

62 DATA 192,3,240,71,192,4,240

,54,1068,0,3,32,228 :rem 43

63 DATA 255,201,133,144,249,208

1,141,176,245,56 srem 218

64 DATA 233,132,168,169,0,1¢8,

5,0,32,228,255,2¢81 :rem 51

65 DATA 89,248,8,201,78,2068,24

5,160,2,288,236 crem 177

66 DATA 169,1,208,232,141,32,2

98,141,33,208 :rem 54

67 DATA 169,0,168,1068,5,06,56,1

65,45,229,43,168 :rem 235

68 DATA 165,46,229,44,168,5,0,

173,6,220,73,31 trem 162

69 DATA 41,31,168,201,3,144,12

»,136,201,8,144,7 trem 204

79 DATA 136,201,16,144,2,168,9

.,169,0,108,5,0,-1 :rem 236

Program 2: Joystick Demo
For Commodore 64

16 DATA NONE,UP,DOWN,LEFT,UP/L

EFT trem 98
26 DATA DOWN/LEFT,RIGHT,UP/RIG
HT srem 54

3¢ DATA DOWN/RIGHT,FIRE BUTTON
srem 144

4@ PRINTCHR$(147) :FORJ=OTO9:RE
ADAS (J) :SP$=SP$+CHR$ (32) :NE

XT s:rem 73

5@ JV=USR(3):PRINTCHRS$(19)JV,A
$(Jv)sps trem 44

68 IFJV=9THENE=E+l rrem 93
79 IFE<2BTHENS@ t:rem 109
(@]
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The Commodore 128’s advanced
BASIC makes it easy and fun to create
music or sound effects. Part 1 of this
two-part series shows how to use the
VOL, TEMPO, and ENVELOPE state-
ments. Part 2 explores the FILTER,
SOUND, and PLAY commands and
includes three short tutorial
programs.

If you've heard much about the
new Commodore 128, you proba-
bly know that it contains a very
powerful music maker: the SID
(Sound Interface Device) chip, ex-
actly as found in the Commodore
64 and still the best sound chip in
any personal computer. The SID
chip provides three independent
voices (tone generators) for playing
up to three notes at once, and four
different waveforms to simulate
virtually any sound.

Although both computers use
the SID chip, the comparison ends
there. Since Commodore 64 BASIC
has no sound commands, even sim-
ple 64 sound effects require several
POKE statements. The 128°s BASIC
eliminates the POKEs by adding six
new music and sound commands:
PLAY, SOUND, VOL, TEMPO,
ENVELOPE, and FILTER.

Simplicity And Power

The PLAY command is both pow-
erful and easy to use. If you have
access to a 128, type in and run the

Part 1

Philip 1. Nelson, Assistant Editor

following one-line program. (The
spaces make the statement more
readable, but are not necessary.)

100 PLAY “CDEFGFEDC”

The 128 plays nine notes, go-
ing up the scale and down again. It
would take a lot more work to play
the same nine notes on the 64—
you'd need at least three prelimi-
nary POKEs (to set the volume and
sound envelope), plus four POKEs
for each note (one to turn on the
voice, two to set the pitch, and one
to turn off the voice).

Interestingly, you can control
the SID chip in 128 mode with the
same POKEs as on the 64. That’s
usually a waste of time, since the
128’s BASIC commands are more
convenient than POKEs. However,
128 BASIC has certain limitations
(SOUND statements can't use ring
modulation or synchronization, for
example). If you already know
sound programming on the 64, you
may still find uses for old-fashioned
64 programming techniques.

The PLAY command is so ver-
satile that it's almost a mini-
language in itself. In addition to
playing notes, you can insert rests,
change octaves, choose any of ten
different instrument voices, use fil-
tering, and even play multivoice
music. This month we’ll stick to
simple PLAY statements and exam-
ine the VOL, TEMPO, and ENVE-
LOPE commands in detail. In Part
2, we'll look at the FILTER and
SOUND commands and more ad-
vanced uses of PLAY.

Sound And Music
On The Commodore 128

VOL Means Volume

The 128’s VOL command affects all
three voices at once and accepts
values from 0 (silence) to 15 (maxi-
mum). Add the following line to the
example program and run it again:

10 VOL 15

Since the song plays at the
same volume, it seems VOL had no
effect. In fact, VOL just duplicated
the default volume setting that
PLAY uses when no volume is
specified. When you turn on the
128, it establishes several music
and sound settings (parameters) in
advance. For instance, the PLAY
statement above plays the notes at
maximum volume with a sound en-
velope and waveform that simulate
a piano. Other default sound pa-
rameters, too, remain in effect until
you change them.

In many cases you can set the
volume at the beginning of a pro-
gram and leave it alone. However,
gradual changes in volume can add
to the dynamics of a song. Since
drastic volume changes make the
SID chip “pop,” don’t use VOL to
turn individual notes on and off.
(To hear the pop, turn up the vol-
ume on your monitor or TV set,
enter the following line without a
line number, and press RETURN:
VOL 15:VOL 0:VOL 15.)

Unlike PLAY statements,
SOUND statements (to be dis-
cussed in Part 2) default to a vol-
ume of 0. Before using SOUND you
must always use VOL to set the
volume to some nonzero value.
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TEMPO

TEMPO is another command that
affects all voices equally, setting the
speed at which a song plays. TEM-
PO is followed by one number in
the range 0-255. The default tempo
setting is 15, a pedestrian speed.
Add the following line to the ex-
ample program and run it again:

20 TEMPO 50

At a tempo of 50, the song
plays much faster. Try several dif-
ferent TEMPO values in line 20. As
you'll find, the highest tempos are
exceedingly fast—too speedy for
playing whole songs, but handy for
simulating trills and grace notes.
Change the TEMPO value back to
15 when you're done experiment-
ing with line 20.

Don’t confuse tempo—the
overall speed of the music—with
the individual duration of each note
(quarter note, sixteenth, etc.). In
conventional music a quarter note
lasts one “beat,” an eighth note
lasts one-half beat, and so on. Tem-
po defines how many beats are
played in a minute. At faster tem-
pos every note plays faster, but
quarter notes still last twice as long
as eighth notes The default note
duration for PLAY is a quarter note.

A Bullt-In Orchestra

The ENVELOPE command is more
versatile than VOL or TEMPO. It is
used to create customized instru-
ment sounds for your songs. ENVE-
LOPE takes the following general
form:

ENVELOPE i, a, d, s, 1, w, p

In the above example, i stands
for the instrument number, a for the
attack rate, d for decay rate, s for
sustain rate, r for release rate, w for
waveform, and p for pulsewidth.
Naturally, in a program these let-
ters are replaced with appropriate
numbers.

The first number in an ENVE-
LOPE statement chooses one of the
128’s instrument voices. There are
ten predefined instruments, num-
bered 0-9 as shown here:

Instrument ENVELOPE #
Piano 0
Accordion 1
Calliope 2
Drum 3
Flute 4
Guitar 5

Harpsichord
Organ
Trumpet
Xylophone

O ® N o

Since PLAY commands use the
same instrument numbers, you'll
want to become familiar with this
list. To pick an instrument within
PLAY, add a T (for tune) followed
by the desired instrument number.
For instance, PLAY “TS CD T3 E F”
selects instrument 5 (guitar) and
plays notes C and D, then selects
instrument 3 (drum) and plays
notes E and F. The same numbering
scheme identifies customized in-
struments, as you’ll see in a mo-
ment. The default instrument for
PLAY statements is instrument 0
(piano); if you don't specify an in-
strument, PLAY always produces a
piano sound.

Sound Envelopes

To create new instrument sounds,
you'll need to learn about sound
envelopes and waveforms. Every
natural sound has a distinctive en-
velope or sound pattern. Consider
the difference between a snare
drum and a violin. Drum sounds
begin and end very sharply. The
drumhead starts vibrating the in-
stant you strike it, and fades quick-
ly. Violin sounds start out more
softly, as the string gradually picks
up vibrations from the bow, and
fade softly as the vibration
dissipates.

The 128 defines different
sound envelopes in terms of four
values: attack, decay, sustain, and
release (ADSR). The attack value
defines how quickly the sound rises
from silence to its peak volume.
Decay defines how quickly the
sound fades from peak volume to
the volume at which it will be sus-
tained (held). Sustain sets the vol-
ume level for the sound’s main
duration. Release defines how
quicklv the sound fades from its
sustained volume back to silence
again. Figure 1 illustrates a typical
sound envelope.

In ENVELOPE statements, the
four numbers after the instrument
number define the ADSR envelope.
ADSR numbers can range from
0-15.

Waveforms
ENVELOPE also lets you pick dif-
ferent waveforms. Each of the SID

chip’s three voices can produce four
different waveforms, diagrammed
in Figure 2. The triangle waveform
(used for the flute, instrument 4) is
soft and rich. The sawtooth wave
(used for the guitar, instrument 5)
creates a louder, harsher sound.
The pulse waveform (used for
the organ, instrument 7) is the most
versatile of all. It's louder than the
triangle wave and can be adjusted
to make sounds that are rich and
full or thin and faint. The noise
waveform (used for the drum, in-
strument 3) is a random mish-mash
of frequencies that make a hissing
or rushing sound. ENVELOPE uses
the following waveform numbers:

Number Waveform
0 Triangle
1 Sawtooth
2 Pulse
3 Noise
4 Ring Modulation

Ring modulation is a special
effect, different from the other
waveforms. The SID chip creates
ring modulation by combining the
frequencies of two voices into one
complex sound. Note that ENVE-
LOPE cannot use synchronization,
another SID effect familiar to 64
programmers.

Finally, ENVELOPE lets you
choose different pulsewidth values
for the pulse waveform (2). The
pulsewidth number can range from
0-4095. Look again at the pulse
wave diagram in Figure 2. The top
portion of each wave is wider than
the bottom portion. The pulsewidth
value defines the ratio between
these two parts of the wave. Medi-
um pulsewidth values (roughly
from 1000-3000) produce fairly
symmetrical waves and full, solid
tones. Very small or very large
pulsewidth values produce assymet-
rical waves and thin, hollow tones.

ENVELOPE With PLAY

To see what ENVELOPE can do,
add line 30 to the example program
and insert T1 in line 100 as shown
below:

30 ENVELOPFE 1, 7, 0, 0, 0, 2, 2000
100 PLAY “TICDEFGFEDC”

Run the program again and no-
tice how different the new instru-
ment sounds. Line 30 selects
instrument 1, sets attack at 7, decay,
sustain, and release at 0, waveform
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at 2 (pulse), and pulsewidth at
2000.

The T1 in line 100 might seem
redundant at first: If ENVELOPE
selects instrument 1, why specify
instrument 1 again in the PLAY
statement? This is necessary be-
cause of the default system. Until
you specify otherwise in a PLAY
statement, PLAY always uses in-
strument 0, the piano. Thus, when-
ever you define a new instrument
with ENVELOPE, you must use the
same instrument number after T in
the appropriate PLAY statement. If
you forget, PLAY ignores the EN-
VELOPE statement and uses instru-
ment 0 or whatever instrument you
last selected with T.

Redefining an instrument with
ENVELOPE replaces the prede-
fined instrument of that number.
Thus, you can never have more
than ten instruments at once. How-
ever, new instruments can be intro-
duced at any time with new
ENVELOPE statements.

ENVELOPE can be tricky to
handle, since it gives you total con-
trol over the ADSR envelope and

must be properly integrated with
other sound commands. For in-
stance, an envelope that sounds
fine at slow tempos may be unsuit-
able at faster tempos. Don’t be dis-
couraged if your first experiments
sometimes fail. Remember, ENVE-
LOPE is necessary only for custom-
ized instrument sounds. If you're
happy with the predefined instru-
ments, just use T in a PLAY state-
ment to choose the one you want.
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Colorful Text For
IBM Graphics

IBM personal computers provide a
wealth of graphics modes. Here's a
method of printing text on graphics
screens with different foreground col-
ors to brighten up your screen dis-
plays. The technique works on the
IBM PCjr with Cartridge BASIC or
the PC with BASICA and color/
graphics adapter card.

Peter F. Nicholson. Jr.

The IBM PCjr and the PC with a
color/graphics adapter both have
the ability to print different-colored
foreground characters on the same
colored background. Medium-
resolution graphics mode gives you
a choice of 16 different background
colors and two different foreground
color palettes (red/brown/green or
cyan/magenta/white). According

to page I-9 of the BASIC reference
manual for the PC, the following
statement changes character colors
(substitute 1, 2, or 3 for color
number):

DEF SEG:POKE &HA4E,color number

Although this changes the
character color, it also replaces the
background color with color 0
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(black). It's not mentioned in the
manual, but there is a way to
change the foreground color with-
out losing the background color.
Simply add 128 to the color number
in the above statement. This per-
forms a bit manipulation called an
exclusive OR (XOR) of the color val-
ue, allowing you to print any fore-
ground color on the background.

To see a demonstration, type in
and save the program below, then
run it. The program illustrates the
difference between normal and
XOR printing and lets you experi-
ment with many different back-
ground and foreground color
combinations.

Character Colors For
XOR Printing

Color Where Resulting Character
Character Will Be  Color
XOR PRINTed
&H4E= &H4E= &H4E=
129 130 131
0 1 2 3
1 0 3 2
2 3 0 1
3 2 1 0

Remember to restore the value
in memory location &H4E to either
1, 2, or 3 when you're editing. Oth-
erwise anything you type is XORed
with whatever is on the screen. The
easiest way to avoid this problem is
to clear the screen (press CTRL-
HOME) and press function key 10
to edit in SCREEN 0. The table
shows the values you can POKE
into &HA4E to generate various color
combinations.

XOR Printing

J8 199 SCREEN 11KEY OFF:PAL=0:BA
CK=@31G0SUB 15@@:COLOR BAC
K, PAL
CLS:COL=3: X@=48: Y@=28: GOS
UB 109@:COL=@:GOSUB 1000
COL=3: X@=48: YP=116: GOSUB
1600: COL=0: GUSUB 1000
GOSUB 28@%:POKE &H4E,1:L0
CATE 3,8:1PRINT "&H4E=1"
FOR I=5 TO 9 STEP 2:LOCAT
E I,B1PRINT PAL$(PAL,1);:
NEXT I

POKE &HAE,2:LOCATE 3,18:P
RINT "&HAE=2"

FOR I=5 TO 9 STEP 2:LOCAT
E 1,1B:1PRINT PALS(PAL,2);
INEXT I

POKE &HA4E,3:LOCATE 3,28:P
RINT “&H4E=3"

110
FN 120
6h 130

0L 149

K 158

LN 168

M 170

AH

LL}

B

BH

Ll

LK

AR

LA

L

KL

FA

L]

ED

06

N1

NF
k6

KL
A8
NK
0o
AC
o
EN

BB
HL

180 FOR I=5 TO 9 STEP 2:LOCAT
E 1,28:PRINT PALS (PAL,3);
INEXT I

POKE &H4E,1:LOCATE 14,7:P
RINT "&H4E=129":POKE &H4E
,129 .

FDR I=14 TO 2@ STEP 2:L0C
ATE 1,B:PRINT COL1S(FIX((
I1-16)72)) JaNEXT I

POKE &M4E,?2:L.OCATE 14,17:

198

200

210

PRINT "&HA4E=130":POKE &H4
E, 138
220 FOR I=16 TO 2@ STEP 2:L0C

ATE I,18:PRINT COL2$(FIX(
(I-16)7/2))33NEXT 1

POKE &H4E,3:LOCATE 14,27:

PRINT “&H4E=131":POKE &H4

E,131

FOR I=16 TO 26 STEP 2:L0C

ATE I,28:PRINT COL3$(FIX(
(I-14)72)) §NEXT 1

POKE &H4E,3:LOCATE 1,1:PR
INT "Normal Printing"j
LOCATE 12,1:PRINT "XOR Pr
inting”s;

LOCATE 22, 1:PRINT STRINGS
(49,CHR$ (32));

LOCATE 22, 1:PRINT “Backgr
ound "jBACKS (BACK) 3 : LOCAT
E 22,25:1PRINT "Palette ";
PAL}

LOCATE 23,1:PRINT "Press
8 To Quit"+STRINGS (24,CHR
$(32))3;

LOCATE 24,1:PRINT "Press
Esc To Change Palette";
LOCATE 25, 1:PRINT "Press
Space Bar To Change Backg
round”s;

KB$=INKEYS$: IF KB$="" THEN
33@ ELSE 320

238

248

258

2469

279

280

299

388

318

32¢

339 KB$=INKEYS$: IF KB$="" THEN
332

348 IF KB$="qgq" OR KB$="Q" THE
N CLS:END

359 IF ASC(KB$)=32 THEN 380 E
LSE IF ASC(KBS$)><27 THEN
339

348 IF PAL=1 THEN PAL=0 ELSE
PAL=1

378 COLOR BACK,PAL:GOTO 132

380 LOCATE 25,1:PRINT STRINGS
(38, CHR$ (32));

LOCATE 24, 1:PRINT STRINGS
(38, CHR$ (32) )

LOCATE 23, 1: INPUT "Enter
Color Number (8-15) "“;BAC
K

416 COLOR BACK,PAL:GOTD 13@
19000 PRESET (X0, YD)

1619 FOR I=1 TO 3

1028 LINE STEP(@,0)-STEP (249,
16),C0L,B

PRESET STEP(-240,0)

NEXT I

PRESET (X9, Y®)

FOR I=1 TO 3

LINE STEP(9,0)-STEP (89,4
8),CO0L,B

PRESET STEP (@, ~-48)

NEXT I:IF COL=8 THEN GOT
0 1132

FDOR I=1 TO 3:FOR J=t TO
3

PAINT (X@+20+82% (1-1), YO+
8+16%(J-1)),J,3

NEXT J=NEXT I

RETURN

DIM PALS(1,3)

FOR I=@ TO 1:FOR J=i TO
J1READ PALS$(I,J):NEXT J:
NEXT I

DATA "GREEN",“"RED", "BROW

399

499

1839
1249
1858
1068
1878

1980
1099

1100
1118
1120
1130

1500
1510

1520

N", "CYAN", "MAGENTA", "WHI
TE ”

DIM BACKS (15)

FOR I=0 TO 15:READ BACKS
(IY:NEXT I

DATA "BLACK", "BLUE", "GRE
EN", "CYAN", "RED", "MAGENT
A " y ”» BRDNN n

DATA "WHITE", "GRAY","L B
LUE”, "L GREEN","L CYAN",
"L RED","L MAGTA"

DATA "YELLOW","HI WHITE"
BLOCK$=STRINGS (B, CHRS (25
5) ) 1 A%=PEEK (VARPTR (BLOCK
$)+1) : B/Z=PEEK (VARPTR (BLO
CKs$) +2)

DEF SEG=@:POKE 124,A%:PD
KE 125,B%:POKE 124,PEEK(
&H318) : POKE 127, PEEK (&HS
11)

DEF SEG:RETURN

COL1$ (@) =BACKS (BACK) : COL
18 (1)=PALS (PAL,3):COL1$(
2)=PALS (PAL, 2)

COL2% (2)=PALS (PAL,3) : COL
2% (1)=BACKS (BACK) : COL2% (
2)=PALS (PAL, 1)

COL3$ (@) =PALS (PAL, 2) : COL
3$(1)=PALS (PAL, 1) :COL3$(
2)=BACKS (BACK)

DEF SEG:POKE &HA4E,1

FOR I=8 TO 2B STEP 18:L0
CATE S, I:PRINT STRINGS (8
sCHR$ (128) ) 3 :NEXT 1

FOR I=8B TO 28 STEP 1@:L0
CATE 16, I:PRINT STRINGS ¢
B,CHR$ (128)); :NEXT I
POKE &H4E,2

FOR I=8B TO 28 STEP 18:L0
CATE 7,1:PRINT STRINGS$(8
sCHR$ (128) )5 :NEXT 1

FOR I=B TO 28 STEP 16:L0
CATE 18, I1PRINT STRINGS (
B8,CHR$(128) ) ; sNEXT I
POKE &H4E,3

FOR I=8 TO 2B STEP 1@:L0
CATE 9, I:PRINT STRINGS (B
sCHRS$ (128) )3 I1NEXT I

FOR I=B TO 28 STEP 1@:L0
CATE 20, I:PRINT STRINGS(
8,CHR$(128)) 3 s NEXT I
RETURN @

N 1530
66 1540
PE 1550

M 1560

0 1579
L 1580

N 1590

KN 1660
K 20¢0

Kk 2010

E6 2020

I 2938
HE 2840

K 2058

i 2040
N 2078

X 2080

oL 2098
P6 2100

K 2112

1€ 2120
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If you want to go beyond the basics of
Commodore disk programming, you’ll
need to learn direct access disk com-
mands. These powerful commands
allow you to read and write individ-
ual blocks on a disk. However, since
improper use can irrefrievably scram-
ble a disk, they are recommended for
intermediate and advanced program-
mers only. You should experiment
with them on a scratch disk before
attempting to manipulate any impor-
tant files. The techniques work on any
Commodore computer with a 1541
disk drive.

The 1541 disk drive is a complex
device, often called an intelligent
peripheral because it contains its
own microprocessor and operating
system. With most computers (such
as Apple, Atari, and IBM), the Disk
Operating System (DOS) is a pro-
gram you must load into the com-
puter before using the disk drive.
Commodore’s DOS, on the other
hand, is permanently stored in
Read Only Memory (ROM) inside
the drive itself.

The Commodore system has
some real advantages: DOS does
not take up any of the computer’s
memory, and it’s available the in-
stant you turn on the drive. It also
makes the 1541 drive independent-
ly programmable. By sending direct
access commands to the drive, you
can read or write to any area on the
disk, read or write to the drive’s
internal memory, and even run
your own ML programs in the
drive.

In this article we’ll cover three
commands used to manipulate in-
dividual disk blocks. A block, also
called a sector, is a small area on the

Dave Stroud

disk that stores 256 bytes of data.
As shown in your 1541 Liser’s Man-
ual, each disk is divided into 35
separate tracks, with each track sub-
divided into anywhere from 17 to
21 individual blocks or sectors. This
yields a total of 683 blocks, each
with its own track and block num-
ber. For example, the first part of
the disk directory is stored in track
18, block 1.

The Command Channel

The first step in most Commodore
disk programs is to open the com-
mand channel to the drive. This is a
special channel used to send in-
structions to the drive and check for
errors. Open it with a line similar to
this:

10 OPEN 38,15

This opens communications on
channel number 3 to device num-
ber 8 (the drive) with a secondary
address of 15. The channel (some-
times called a logical file) number
can be anything from 1-15. Once a
channel is open, GET#, INPUT#,
and PRINT# statements are used
with the channel number to send or
retrieve information on that chan-
nel. The number following the #
character in these statements must
match the channel number used in
the OPEN statement. For example,
if the channel is opened with OPEN
3,8,15, then PRINT#3,”10” sends
an initialization command to the
drive on the command channel.

The device number specifies
which drive is being accessed. The
device number of the 1541 drive is
always 8 unless you change it
through software or by modifying
the drive.

A secondary address of 15 has a

Advanced 1541 Disk Commands

special meaning: It activates the
command channel regardless of
what channel number is used. For
example, OPEN 1,8,15 or OPEN
15,8,15 both activate the command
channel, using channel numbers 1
and 15, respectively.

In this article the command
channel is used only to send direct
access commands to the drive.
However, the command channel
also serves the important function
of relaying drive error messages to
the computer, as explained in your
1541 User's Manual.

Buffer Channels

The command channel’s abilities
are vital but limited: It can only
transmit commands and error mes-
sages. To transfer data (information
stored on the disk), you must open
a second channel. When this is
done, the drive sets aside a 256-
byte buffer area within its internal
memory. It's no coincidence that
the buffer is exactly the right size
for storing a block of disk data.
Since all data moves through the
drive’s buffers, this type of channel
is often called a buffer channel, al-
though data channel might be a
more descriptive term. To open a
buffer channel, use “#" as a file-
name in an OPEN command:

OPEN 2,8,2,"#"

This statement tells the 1541 to
open buffer channel 2 to device
number 8 with a secondary address
of 2, and the special filename “#”
reserves a buffer in the drive. The
secondary address can be any num-
ber from 2-14.

Now that the channel is open,
you can find out which buffer the
1541 has reserved. Use GET# to
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retrieve the first character available
from that channel:

10 OPEN 2,8,2,“#":GET#2,X$

20 PRINT “BUFFER”ASC(X$+ CHRS
(0))"USED"”

30 CLOSE 2

This program opens a data
channel and retrieves the number
of the buffer reserved for that chan-
nel. The 1541 has five 256-byte
buffers located at these addresses:

Buffer 0 $0300-03FF (786-1023)

Buffer 1 $0400-04FF (1024-1279)
Buffer 2 $0500-05FF (1280-1535)
Buffer 3 $0600-06FF (1536-1791)
Buffer 4 $0700-07FF (1792-2047)

In most cases you needn'’t worry
about which buffer is reserved for
your data. The 1541 manages the
buffers by itself and always re-
serves one for you unless none is
available. However, by adding a
number after the # character, you
can force the drive to reserve a spe-
cific buffer. For instance, the state-
ment OPEN 2,8,2,”#1" makes the
drive set aside buffer number 1 for
channel number 2.

To avoid needless errors, don't
specify a buffer unless you really
need to do so. The buffers are also
the 1541’s main data area, and at
any given time one or more of them
may already be in use. For instance,
buffer 4 stores the Block Availa-
bility Map (BAM) of the current
disk and is almost never available.
The 1541 generates a NO CHAN-
NEL error message when you try to
use a buffer that’s already reserved
or try to access a channel that
wasn'’t properly opened.

Block-Read

The Block-Read command does ex-
actly what the name implies, read-
ing a block of information from the
disk and storing it in a data buffer in
the drive. Once the block has been
read, you can transfer all or part of
it to the computer’'s memory with
GET# or INPUT# statements.
Block-Read has two alternate
forms, one that works as expected
and another that doesn’t. Despite
what your 1541 User’s Guide says,
don’t use the B-R form of Block-
Read. Use the alternate form (U1)
instead. Ul always reads an entire
block in correct order, beginning
with the first byte of the block and
ending with the last. To see how Ul
works, type in and save Program 1

below. Program 1 works as listed
on the Commodore 64 and the 128
in 64 mode. For the unexpanded
VIC, change line 0 to:

@ POKE 36879,30:X1=7680:X2=384
20 srem 212

For the Commodore 16 or Plus/4,
ignore the :rem numbers at the end
of each line (they are for the
VIC/64 “Automatic Proofreader”
program) and change line 0 to:

@ X1=3072:X2=2048:COLORSJ, 2

Before running Program 1, put
an unimportant disk in the drive. Di-
rect access commands are very
powerful; even a slight typing error
in these programs can garble an
entire disk, destroying all of its
data. Until you have gained some
experience with these commands,
it's best to practice on a disk that
doesn’t contain important programs
or data.

When you run Program 1, it
displays the 256 bytes stored in
track 18, block 0 of your disk.
Among other things, this disk block
contains the disk name and ID. Line
10 of the program opens the com-
mand channel (to send commands
to the drive) and line 20 opens the
buffer channel to reserve a data
buffer. Line 30 contains the Block-
Read command (U1). Note that line
30 uses PRINT#3 to send the Ul
command. Block-Read is an in-
struction to the drive; like other
instructions it must be sent via the
command channel (in this case
channel 3).

The actual command is en-
closed in quotation marks. First
comes the command itself, fol-
lowed by several parameters sepa-
rated by spaces. The first number
after Ul is 2, telling the drive to
read the block into the buffer re-
served for channel 2.

The next parameter must al-
ways be 0 to indicate drive number
0. (This is a holdover from the old
Commodore PET dual drives that
are numbered 0 and 1. The 1541
drive is always drive 0, even when
two 1541s with different device
numbers are daisy-chained togeth-
er.) The last two parameters inside
quotes are the track and sector
numbers of the block you wish to
read. In this case, 18 and 0 are used

to read block 0 of track 18 from the
disk.

In line 50 of Program 1, GET#2
retrieves data from the buffer chan-
nel. (Since GET# reads incoming
zero bytes as null characters—
which would crash the ASC func-
tion with an error message—it’s al-
ways necessary to concatenate X$
with CHR$(0).) Line 70 ends the
program by closing both channels.
Since channel 2 was the last chan-
nel opened, it is the first one closed.
Always end a program of this type
by closing every channel you
opened.

Buffer-Pointer

U1 always reads a whole block, but
in some cases you'll be interested in
only part of the block. For example,
you might want one program name
from a directory block. The Buffer-
Pointer command (abbreviated B-P)
is designed for just such occasions.
It points the drive to a designated
byte within the data buffer, allow-
ing you to read only the bytes you
want. The general procedure is to
read a block into the buffer with
U1, set the pointer with B-P, then
retrieve the desired bytes with
GET#.

Type in and save Program 2,
then run it. The program first reads
the block from track 18, block 1 into
a buffer. Then B-P sets the buffer
pointer to byte 5. Like other direct
access commands, B-P is also en-
closed in quotes. The second pa-
rameter in the command is 2, telling
the drive to use buffer channel 2.
After 2 comes 5, the number of the
byte you want to point at. The re-
mainder of the program simply
prints the name of the first program
stored on the disk.

Block-Write

The Block-Write command is the
opposite of Block-Read, letting you
write a block of data from a buffer
to any block on the disk. Block-
Write also comes in two forms,
good and bad. Skip the B-W com-
mand; it has the same defects as B-R.
Use U2 whenever you want to
write a block of data to disk.

To see Block-Write at work,
first load Program 2, then add the
lines listed below as Program 3.
Note that line 80 of Program 3 re-
places line 80 of Program 2, and be
sure to save a copy of this program
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before you run it. This program
combines all three of the com-
mands discussed so far. First it
reads the name of the first program
in the disk directory from block 1 of
track 18, then it asks you to type in
a new program name. If the new
name is less than 16 characters, line
110 “pads” the end of the name
with SHIFTed space characters.

You're almost ready to write
the new name back to the data buff-
er. But first it’s necessary to set the
buffer pointer back to the spot
where the old name begins in the
buffer (line 120). This step is criti-
cal, because GET# affects the buffer
pointer much as PRINT affects the
cursor on the screen, Every time
GET# fetches a character from the
buffer, the pointer automatically
moves one byte forward. Lines
50-70 repeated GET# 16 times,
moving the pointer 16 bytes for-
ward. Thus, before writing the new
name back into the buffer, it’s nec-
essary to reset the pointer with a
second B-P command.

Line 130 writes the new name
to the buffer; since the name is data
(not an instruction), it’s transmitted
over the data channel with
PRINT#2. Line 140 sends the U2

command over channel 3 to com-
plete the process, telling the drive
to write the entire contents of the
buffer back to track 18, block 1 of
the disk.

As you’ve probably gathered
by now, the 1541 drive handles
disk data in block-sized chunks.
Though you may want to change
only one or two bytes in a block, it's
necessary to read the whole block
into the drive, make the changes,
then write the altered block back to
disk again. There’s much more to
direct access programming, of
course, but you can do a great deal
with these few commands, moving
freely around the disk to examine
or modify whatever you find.

Please refer to "COMPUTE!'s Guide to Typing
In Programs* in this issue before entering the
following listings.

Program 1: Block-Read
Demo

@ POKES53281,1:X1=1024:X2=55296

trem 146

5 PRINTCHR$(147)CHRS$(9)CHRS(14
) :FORJ=1TO1@ : PRINT : NEXT

srem 15
19 OPEN3,8,15 srem 188
28 OPEN2,8,2,"#" srem 27

36 PRINT#3,"Ul1 2 ¢ 18 @"
:rem 55

49 FOR X=0 TO 255 :rem 79

50 GET#2,X$:Y=ASC(XS$+CHRS(@))

rrem 99

60 POKEX1+X,Y:POKEX2+X,d :NEXT
srem 113

790 CLOSE2:CLOSE3 srem 242

Program 2: Buffer-Pointer
Demo

19 OPEN3,8,15 :rem 188
20 OPEN2,8,2,"#" srem 27
30 PRINT#3,"Ul 2 @ 18 1"

t:rem 56
49 PRINT#3,"B-P 2 5" :rem 221
580 FORX=@TOl5:GET#2,X$ :rem 49
60 IFXS$<>CHRS$(160) THENPRINTXS+

CHRS(9) ; :rem 244
78 NEXT :rem 166
80 CLOSE2:CLOSE3 crem 243

Program 3: Block-Write
Demo
80 PRINT:PRINT"WHAT IS THE NEW

NAME?" :rem 251
99 INPUT C$ srem 96

168 FORJ=1TOl6:D$=DS+CHRS$(160)

tNEXT srem 14

110 CS$=LEFTS${CS+D$,16}) :rem 99

120 PRINT#3,"B-P 2 5" :rem 12

130 PRINT#2,CS :rem 9
140 PRINT#3,"U2 2 @0 18 1"

trem 197

200 CLOSE2:CLOSE3 srem 29

(®}

Here’s a fast and easy way to backup
multiple files on your disks for safe-
keeping. It works on any IBM PC,
PCjr, or compatible with at least 64K
RAM and one or two floppy disk
drives.

I
What is rule number one when you

use a computer? Always make back-
up copies of all important files.

IBM Filecopy

John Klein and Jeff Klein

But despite one of the most
powerful disk operating systems in
personal computing, that rule isn't
always easy to follow on the IBM.
DOS’s DISKCOPY utility indis-
criminately copies the entire disk,
while the COPY command backs
up only individual files. Neither al-
lows you to copy groups of specific
files from disk to disk or directory to
directory very easily. Even if you

have two drives, it's time-consuming
to combine files from several disks
onto a single backup disk, or to
backup a group of updated files. As
a result, many of us don’t make
backups as often as we should.
“IBM Filecopy” offers a solu-
tion to this problem. It's a utility
program that works on any IBM
PC, PCjr, or true compatible with
one or two disk drives. Filecopy lets
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FOR I=@ TO FILENUM

PRINT "COPY> "“;FILES$(Z);
TAB(24);"?";:COLOR 31,8
GOSUB 7208

AS=INPUTS (1) : IF ASLO>"Y" A
ND AS<O>"y" AND AS<>"N" AN
D A$<>"n" THEN 220

kK 199
EE 200

N 219
0h 220

Lt 238 PRINT SPC(2);A$:COLOR 7,0

0l 240 IF As="Y" OR A$="y" THEN
TY(Z)=1 ELSE TY(Z)=@

I8 250 NEXT 2

60 260 INPUT "1s this all okay (
Y/N) "3;As$

06 270 IF A$="N" OR A$="n" THEN

CLS:1G0TO 199

IF AS<>"Y" AND A$<{>"y" TH
EN 260

"%%% batch file creation
15X

OPEN “FILECOPY.BAT"
UTPUT AS #1

PRINT #1,“VERIFY ON"
FOR Z=¢ TO FILENUM
IF TY(Z)=08 THEN 358
PRINT #1,"“COPY "3FILES$(2)
1" “jPATHS

NEXT Z

PRINT #1,“REM s$% COPY CO
MPLETE"

PRINT #1,"ERASE FILECOPY.
BAT"

CLOSE #1

NF 280
It 299
PF 308 FOR O
8 319
B0 320
I 330
HO 340

N 350
10 360

66 370

AF 380

H0 392 "2%3 eanter DOS %23

CLS: SYSTEM

*%%8 directory read in ar
ray FILES 23%

DEF SEG=@

CLS:COLOR 31,@:PRINT"One
moment please”

COLDR 7,8:0N ERROR 60TO 4
&0

FILES P$:0ON ERROR GOTO @:
GOTO 47¢

BEEP:COLOR 31:CLS:PRINT"C
annot read directory":COL
OR 7:0ON ERROR GOTO @:END
DIM TEMS (48) : LOCATE 3,1:C
OLOR 7:ROWS=@

POKE 1059,32:POKE 1052,34
1POKE 1054,0:POKE 19055,79
:POKE 19356, 13:POKE 1057,2
8

LINE INPUT TEMS (ROWS)

IF TEM$ (ROWS)<>"" THEN RO
WS=ROWS+13:GOTO 489

DIM FILES (ROWS24-1),TY (RO
wWsSx4-1)

ROWS=ROWS—-1

FOR Z=0 TO ROWS

FOR Z1=9 TO 3
T$=MIDS(TEMS$(Z),Z181B8+1,1
N

IF T$<>"" THEN FILES(FILE
NUM) =T#: FILENUM=F ILENUM+1

Ik 429
0k 430

LA 340
A 452

N 460

B 470

LlL 480

El 498
Ps SO0

bk 510
HE 528
6 539
FC 548
0k 550

0 560

EA 578
B 588

NEXT Z1,2

ERASE TEMS$:F ILENUM=F ILENU
M-1

DEF SEG

" %88 remove spaces from f
ilaname %23

FOR Z=@8 TO FILENUM

Ag$=""3s PERIOD=0@

FOR Z1=1 TO 17

IF MIDS(FILE$(Z),Z1,1)="
" THEN 660 ELSE IF MIDS(F
ILE®$(Z),Z1,1)="_" THEN PE
RIOD=1

AS=AS+MIDS (FILES$(Z),21,1)
NEXT Z1

FILES$ (Z)=A%: IF PERIOD=g T
HEN FILES(Z)=FILES(Z)+"."
NEXT Z:RETURN

’88% clear keyboard buffe
r 5%

DEF SEG=0:POKE 19050, PEEK (
1852) 1 RETURN

"888% error messages X%g
BEEP: COLOR 31,8:PRINT “Di
rectory does not exist":C
OLOR 7,03 RESUME 590
BEEP:COLOR 31,0@:PRINT:PRI
NT3PRINT "Cannot create d
irectory —-- reenter path"
tCOLOR 7,@sRESUME 120 @

EN 598
¥ 610
X 620

ER 448

LN 658
N 466
kB &70

ED &80
0 692

FL 709
W 719
M 72¢

W 730

If you use an Apple 1l-series com-
puter, you may have cast longing eyes
at the flashy windowing capabilities
of the Macintosh. What you may not
realize is that the Apple Il has a built-
in windowing feature of its own—the
text window. The following tech-
niques work on any Apple ll-series
computer with at least 48K RAM.

While it’s difficult for an Apple II-
series computer to emulate the slick
graphics of the Macintosh, the Apple
II does have a simple windowing
capability known as the text win-
dow. Basically, a text window is a
section on a low- or high-resolution
graphics screen where text can be
printed. The text window is easily
controlled, too.

You’re probably already famil-

Daniel L. Joynt

iar with some aspects of the Apple
il text window. When the computer
is in text mode, in effect the text
window covers the entire screen—
you can print characters wherever
you like. In graphics modes, the
text window is confined to four
lines at the bottom of the screen.
When the four-line window fills up,
text scrolls off the top of the win-
dow to make room for new text at
the bottom. Ordinarily the com-
puter manages the text window
automatically. However, with a few
simple POKEs you can manipulate
the text window on your own—
controlling its size and screen
location.

To see a demonstration of four
different text windows, type in,
save, and run Program 1. To add
windowing to your own BASIC

Apple Text Windows

programs, you can use the subrou-
tine in Program 2 (see instructions
below).

Open Your Own Windows
As you know, the Apple text screen
is 40 columns wide and 24 rows
tall. Any screen location can be de-
fined in terms of an X (column)
coordinate and a Y (row) coordi-
nate. X coordinates range from 0
(far left) to 39 (far right). Y coordi-
nates range from 0 (top) to 23
(bottom).

The Apple text window is con-
trolled with four memory locations
at decimal addresses 32, 33, 34, and
35. By POKEing values in these
locations, you can set the bound-
aries of the window anywhere on
the screen. Location 32 defines the
left boundary of the text window; it
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takes any value from 0-39, corre-
sponding to X coordinate values.
Location 33 defines the maximum
length of text lines inside the win-
dow, which effectively sets the
right boundary; it accepts any value
from 1-40.

Memory location 34 defines
the top boundary of the text win-
dow. It takes any value from 0-23,
corresponding to Y coordinates. Lo-
cation 35 defines the window’s bot-
tom boundary; it accepts values
from 1-24, where 24 is the bottom
row of the screen.

To keep a program from crash-
ing, you must keep all the bound-
aries on the screen. For instance,
the values in locations 32 and 33
when added together must not ex-
ceed 40. Otherwise, the right
boundary would be off the screen.
Illogical configurations—such as
setting the top boundary below the
bottom boundary—also cause a
crash.

Give The Cursor A Home
Once the window is opened, you'll
want to fill it with text. Unfortu-
nately, resetting locations 32-35
does not automatically relocate the
cursor inside the new window. The
HOME command sends the cursor
to the upper-left corner, but also
erases everything inside the win-
dow. To move the cursor less de-
structively, you can use the HTAB
and VTAB commands.

HTAB and VTAB set the screen
location where all following text
will be printed. HTAB moves the
text pointer to a specified column
(1-40), and VTAB moves the text
pointer to the designated row
(1-24). Note that HTAB and VTAB
act differently when used outside of
a text window.

An Easy Window Routine
Program 2 is a subroutine that cre-
ates a text window of any size and
shape and even surrounds it with a
border if you like. It uses line num-
bers 10000-10070, but you can re-
number the lines when adding the
routine to your own programs.
Note that this is a subroutine, not a
complete program; certain steps
must be followed when using the
routine after it has been added to
another program.

Before calling the subroutine
with GOSUB 10000, you must give
each of the following variables a
value within the range indicated. In
addition to setting these variables,
your program should not use the
variables WX and WY, which the
routine uses to draw borders.

Variable Range

WL 2-39

WR 2-39

WT 2-22

WB 2-22 A

W$ any single character
WI 0-2

Line 10000 resets the text win-
dow to the size of the entire screen.
This insures that HTAB and VTAB
place the border properly. In lines
10010-10030 the variable WI de-
fines the print mode of the border.
A value of 0 maintains NORMAL
mode, 1 sets the mode to INVERSE,
and 2 sets it to FLASH.

The variable W$ defines the
character used for the border, which
is drawn in lines 10040-10050. If
you don’t want a border, define W$
as a null string (W$=""). Line
10060 locates the new text window,
setting the left, right, top, and bot-
tom boundaries with the variables
WL, WR, WT, and WB, respective-
ly. Note that the left and right
boundaries (WL and WR) must be
in the range 2-39 to allow room for
a border. For the same reason, WT
and WB (top and bottom bound-
aries) should be in the range 2-22.
Once the window is defined, line
10070 resets the Apple to NORMAL
mode, clears the inside of the new
text window, and ends the routine.

Program 1: Window

Demonstration

2% 1808 TEXT

4 110 HOME

Fl 128 REM —— DRAW MENU WINDOW

WL = 10:1WR = 3IG:WT = S1WB
= 18:1W8 = “§"1W] = @

B0OSUB 10000

PRINT

PRINT TAB( 4)j"==e= MENU

wmmm"

PRINT 3 PRINT

FOR Y =1 TO 4

PRINT TAB( 4);Y;"— WINDOW
("3 CHRS (64 + Y)3")"

F1 138

M 149
EA 158
Fl 160

i€ 170
" 180
3N 198

Eb 200 NEXT VY

(0 218 PRINT : PRINT : PRINT

£3 220 PRINT "CHOOSE WINDOW (1-4
"y

A 230 GET Y

b 248 IF Y$ < "1" OR Y¥$ > "4 T
HEN BOTO 1982

[

Y

9%

Program 2: Window
Subroutine

256 W = VAL (Y$)

268 ON W GOSUP 1009,2000, 3800
, 4900

276 FOR Z = 1 TO 1808: NEXT Z

288 LIST

298 HOME

308 PRINT 1 PRINT : PRINT

318 PRINT TAB( 3);"WINDOW (";
CHRS (&4 + W)™

320 FOR Z = 1 TO 1980: NEXT Z

338 REM -— DRAW RETURN WINDOW

340 WL = 6:WR = 34:WT = 12:WB
= 12:W$ = CHRS (32):W] =
1

353 GOSUB 10090

360 PRINT TAB( 5);"PLEASE PRE
SS ANY KEY";

376 GET Y$

388 GOTO 130

1909 REM ~— DRAW WINDOW (A)

1010 WL = 21WR = 15:1WT = 2:WB
= Bi1W$ = CHRS (32)1WI =
1

1620 GOSUB 10009

1039 RETURN

2000 REM —— DRAW WINDOW (B)

2010 WL = 26:WR = 39:WT = 2:W

B = BiW$ = "X"3WI = 1
29020 GOSUB 10000
2038 RETURN
3908 REM —— DRAW WINDOW (C)
30108 WL = 2:WR = 15:UWT = 1&61W
B = 221W$ = "9"i1W]l = O
302¢ GOSUB 10000
3833 RETURN
4008 REM —— DRAW WINDOW (D)
4910 WL = 26:WR = 3JIP:WT = 163
WB = 22:W8 = “+": Wl = 1
4020 GOSUB 109060
4939 RETURN
10003 POKE 32,0: POKE 33,40:
POKE 34,81 POKE 35,24
1921@ IF WI = @ THEN NORMAL
12028 IF WI = 1 THEN INVERSE
12638 IF Wl = 2 THEN FLASH
19840 FOR WY = WT - 1 TO WB +
1: VTAB WY: HTAB WL -
13 PRINT W$j33: HTAB WR +
I PRINT W$j): NEXT
18852 FOR WX = WL TO WR: VTAB
WT — 1: HTAB WX: PRINT
W31 VTAB WB + 1: HTAB
WX3 PRINT W$j3: NEXT
1090460 POKE 32,WL — 1: POKE 33
sWR — WL + 11 POKE 34,W
T - 11 POKE 35,WB
16873 NORMAL 3 HOME :1 RETURN

16000 POKE 32,0: POKE 33,40:
POKE 34,8: POKE 35,24
16616 IF WI = & THEN NORMAL
10620 IF WI = 1 THEN INVERSE
18638 IF WI = 2 THEN FLASH
10040 FOR WY = WT — 1 TO WB +
11 VTAB WY: HTAB WL -
112 PRINT Wej1 HTAB WR +
11 PRINT W8j1 NEXT
10256 FOR WX = WL TO WR: VTAB
WT - 11 HTAB WX1 PRINT
WS): VTAB WB + 11 HTAB
WX: PRINT W$j: NEXT
10060 POKE 32,WL - 11 POKE 33
JHWR — WL + 11 POKE 34,W
T - 13 POKE 35,WB
18076 NORMAL 1 HOME : RETURN

C
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Before typing in any program, you
should familiarize yourself with your
computer. Learn how to use the key-
board to type in and correct BASIC
programs, Read your manuals to un-
derstand how to save and load BASIC
programs to and from your disk drive or
cassette unit. Computers are precise—
“take special care to type the program
exactly as listed, including any neces-
sary punctuation and symbols, except
for special characters as noted below.
To help you with this task, we have
implemented a special listing conven-
tion as well as a program to help check
your typing—the “Automatic Proof-
reader.” Please read the following
notes before typing in any programs
from COMPUTE!. They can save you a lot
of time and trouble.

Commodore, Apple, and Atari
programs can contain some hard-to-
read (and hard-to-type) special charac-
ters, so we have developed a listing
system that indicates the function of
these control characters. (There are no
special control characters in our IBM or
TI-99/4A listings.) You will find Com-
modore and Atari special characters
within curly braces; do not type the brac-
es. For example, {CLEAR} or {CLR}
instructs you to insert the symbol
which clears the screen on the Atari or
Commodore machines. For Commo-
dore, Apple, and Atari, a symbol by
itself within curly braces is usually a
control key or graphics key. If you see
{A}, hold down the CTRL key and
press A, This will produce a reverse
video character on the Commodore (in
quote mode), a graphics character on
the Atari, and an invisible control char-
acter on the Apple. Commodore com-
puters also have a special control key
labeled with the Commodore logo.
Graphics characters entered with the
Commodore logo key are enclosed in a
special bracket that looks like this:
[kA>]. In this case, you would hold
down the Commodore logo key as you
type A. Our Commodore listings are in
uppercase, so shifted symbols are un-
derlined. A graphics heart symbol
(SHIFT-S) would be listed as S. One
exception is {SHIFT-SPACE}. When
you see this, hold down SHIFT and
press the space bar. If a number pre-
cedes a symbol, such as {5 RIGHT}, {6

S}, or [«8 Q>], you would enter five
cursor rights, six shifted S’s, or eight
Commodore-Q’s. On the Atari, inverse
characters (printed in white on black)
should be entered after pressing the
inverse video key.

Since spacing is sometimes impor-
tant, any more than two spaces will be

COMPUTE!s Guide
To Typing In Programs

listed. For example, {6 SPACES} means
to press the space bar six times. Our
listings never leave a space at the end of
a line, instead moving it to the next
printed line as {SPACE}. For your
convenience, we have prepared this
quick-reference chart for the Commo-
dore and Atari special characters:

Atarl 400/800/XL/XE
When you see Type See
{CLEAR) ESC SHIFT < ~ Clear Screen
upP ESC CTRL - + Cursor Up
{DOWN> ESC CTRL = + Cursor Down
{LEFT) ESC CTRL + € Cursor Left
{RIBGHT) ESC CTRL ¢ > Cursor Right
{BACK S} ESC DELETE < Backspace
{DELETE) ESC CTRL DELETE (4] Delete character
{INSERT) ESC CTRL INSERT [} ] Insert character
{DEL LINE)} ESC SHIFT DELETE Delete line
{INS LINE)} ESC SHIFT INSERT Insert line
{TAB> ESC TAB > TAB key
({CLR TAB} ESC CTRL TAB Clear tabd
{SET TAB} ESC SHIFT TAB Set tab stop
{BELL) ESC CTRL 2 = Ring buzzer
{ESC)> ESC ESC E ESCape key
Commodore PET/CBM/VIC 64/128/16/+4
When You When You
Read: Press: See: Read: Press: See:
{CLR) cLRHOME | BT 13 COMMODORE m n
{HOME} Tk E23 .commonore| [2 | [y
(UP) [swrr] [t crsr | | ] £33 COMMODORE] [ 3 ] a8
(DOWN} 3| E43 commonore] [4 ] [fa]
{LEFT} [swier] [—case—~] [E} Es3d commonore| [5 | [
(RIGHT} —crse—| ] Eo3 commonore] [+ ] [}
{RVS} lIl E'] R~3 E E
(OFF) [cr]{ o ] 1 Esd -
]
{BLK}) [I] E {F} E ]
(WHT} e |[ 2 ] (ry 0 [a] g
(RED) [em][ s ] (5 ) [=] W
(YN ()] & (my oo ] 8
(PUR) [em][5 ] # (55 H
(GRN) o] v, s M
(BLU) (7] & (P =] H
e iy ]
“ g2
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The Automatic Proofreader
We have developed a series of simple,
yet effective programs that can help
check your typing. Type in the appro-
priate Proofreader program listed be-
low, then save it for future use. On the
VIC, 64, or Atari, run the Proofreader to
activate it, then enter NEW to erase the
BASIC loader (the Proofreader remains
active, hidden in memory, as a machine
language program). Pressing RUN/
STOP-RESTORE or SYSTEM RESET
deactivates the Proofreader. You can
use SYS 886 to reactivate the VIC/64
Proofreader, or PRINT USR(1536) to
reenable the Atari Proofreader. On the
Apple, the Proofreader automatically
erases the BASIC portion of itself after
you activate it by typing RUN, leaving
only the machine language portion in
memory. It works with either DOS 3.3
or ProDOS. Disable the Apple Proof-
reader by pressing CTRL-RESET before
running another BASIC program. The
IBM Proofreader is a BASIC program
that simulates thie IBM BASIC line edi-
tor, letting you enter, edit, list, save, and
load programs that you type. Type
RUN to activate.

Once the Proofreader is active, try
typing in a line. As soon as you press
RETURN, either a decimal number (on
the Commodore), a hexadecimal num-
ber (on' the Apple), or a pair of letters
(on the Atari or IBM) appears. The
number or pair of letters is called a
checksum. Try making a change in the
line, and notice how the checksum
changes.

All you need to do is compare the
value provided by the Proofreader with
the checksum printed in the program
listing in the magazine. In Commodore
listings, the checksum is a number from
0 to 255. It is set off from the rest of the
line with rem. This prevents a syntax
error if the checksum is typed in, but
the REM statements and checksums
need 7ot be typed in. It is just there for
your information.

In Atari, Apple, and IBM listings,
the checksum is given to the left of each
line number. Just type in the program
one line at a time (without the printed
checksum) and compare the checksum
generated by the Proofreader to the
checksum in the listing. If they match,
go on to the next line. If not, check your
typing: You’'ve made a mistake. On the
Commodore, Atari, and Apple Proof-
readers, spaces are not counted as part
of the checksum, so be sure you type
the right number of spaces between
quote marks, The Commodore and
Atari Proofreaders do not check to see
that you've typed the characters in the
right order, so if characters are trans-
posed, the checksum still matches the
listing. Because of the checksum meth-

od used, do not type abbreviations,
such as ? for PRINT. The IBM Proof-
reader is the pickiest of all; it will detect
errors in spacing and transposition. Be
sure to leave Caps Lock on, except
when typing lowercase characters.

IBM Proofreader Commands
Since the IBM Proofreader replaces the
computer’s normal BASIC line editor, it
has to include many of the direct-mode
IBM BASIC commands. The syntax is
identical to IBM BASIC. Commands
simulated are LIST, LLIST, NEW,
FILES, SAVE, and LOAD. When listing
your program, press any key (except
Ctrl-Break) to stop the listing. If you
type NEW, the Proofreader prompts
you to press Y to be sure you mean yes.

Two new commands are BASIC
and CHECK. BASIC exits the Proof-
reader back to IBM BASIC, leaving the
Proofreader in memory. CHECK works
just like LIST, but shows the checksums
along with the listing. After you have
typed in a program, save it to disk.
Then exit the Proofreader with the
BASIC command, and load the pro-
gram in BASIC as usual (this replaces
the Proofreader in memory). You can
now run the program, but you may
want to resave it to disk. The version of
your program that you resave from
BASIC will take up less space on disk
and will load faster, but it can no longer
be edited with the Proofreader. If you
want to convert a program to Proof-
reader format, save it to disk with SAVE
“filename”’ ,A.

Speclal Proofreader Notes
For Commodore Cassette
Users

The Proofreader resides in a section of
memory called the cassette buffer,
which is used during tape LOADs and
SAVEs. Therefore, be sure to press
RUN/STOP-RESTORE to get the Proof-
reader out of the way before saving or
loading a program. If you want to use
the Proofreader with tape, run the
Proofreader, then enter these two lines
exactly as shown, pressing RETURN
after each one:

A$="PROOFREADER.T":B$="{10
SPACES}”:FOR X=1 TO 4:A$=AS$
+B$:NEXT

FOR X =886 TO 1018:A$=A$+ CHRS

(PEEK(X):NEXT:OPEN 1,1,1,A$:
CLOSE1

Then insert a blank tape and press RE-
CORD and PLAY to save a special ver-
sion of the Proofreader. Anytime you
need to reload the Proofreader after it
has been erased—for example, after
you reload a paritally completed pro-
gram—ijust rewind the tape, type
OPEN1:CLOSE1, then press PLAY.

You’ll see the message FOUND
PROOFREADER.T, but not the familiar
LOADING message. Don't worry; the
Proofreader is in memory. When
READY comes back, enter SYS 886.

Program 1: VIC/64
Proofreader
By Charles Brannon, Program Editor

18 PRINT" [CLR}PLEASE WAIT...":
FORI=886T01018 : READA : CK=CK+
A:POKEI ,A:NEXT

20 IF CK<>17539 THEN PRINT"
{DOWN}YOU MADE AN ERROR":PR
INT"IN DATA STATEMENTS.":EN
D

30 SYS886:PRINT"({CLR}{2 DOWN]P
ROOFREADER ACTIVATED. " :NEW

40 DATA 173,036,003,201,150,20
8,001,096,141,151,003,173

S& DATA ©37,003,141,152,883,16
9,159,141,836,093,169,003

68 DATA 141,037,903,169,000,13
3,254,096,0832,087,241,133

7@ DATA 251,134,252,132,253,00
8,201,013,2406,017,201,0832

80 DATA 240,005,024,101,254,13
3,254,165,251,166,252,164

9@ DATA 253,040,096,169,013,83

2,219,255,165,214,141,251

DATA @@3,206,251,063,169,8
90,133,216,169,0819,0632,2108
DATA 255,169,918,032,210,2
55,169,58,832,218,255,166

DATA 254,169,09%,133,254,1
72,151,083,192,087, 208,006
DATA ©32,205,189,076,235,0
93,032,2085,221,169,932,032
DATA 218,255,@32,210,255,1
73,251,0063,133,214,9076,173
DATA 903

100
110
120
130
140
159

Program 2: Atarl
Proofreader
By Charles Brannon, Program Editor

BRAPHICS o

FOR I=i536 TO 1708:RE
AD AIPOKE I,R:CK=CK+A
INEXT I

IF CK<>198672 THEN ? *
Error in DATA Stateme
nts. Check Typing.":
END

A=UBR(1536)

? 1?7 "Automatic Proo+f
reader Now Activated.
L]

END

DATA 164,1608,8,185,26
2 3;201,469,240,7

DATA 200,280,192,34,2
08,243,9646,200,169,74
DATA 153,26,3,200,149
y6,153,26,3,162

DATA 9,189,8,228,157,
T4,6,232,224,14

DATA 208,245,169,93,1
41,78,56,169,6,141
DATA 79,6,24,173,4,22
8,1905,1,141,95

100
110

120

130
140

158
160
17e¢
iee
190
200
210
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226 DATA &,173,5,228,105,
B,141,96,6,1469

238 DATA B, 133,2083,96,247
.238,125,241,93,6

240 DATA 244,241,115,241,
124,241,76,20%5,238

258 DATA 0,0,9,0,8,32,62,
244,08, 201

2608 DATA 155,240,13,2861,3
2,240,7,72,24,101

278 DATA 283,133,283, 194,
409,956,72,152,72,138

2808 DATA 72,160,8,1469,128
, 145,886,200, 192,40

298 DATA 288,249, 1465, 283,
74,74,74,74,24,1085

380 DATA 141,140,3,145,88
,165,2083,41,15,24

310 DATA 105,161,208, 145,
88,1569,8,133,203, 104

320 DATA 170,104,148, 194,
49,96

Program 3: IBM Proofreader
By Charles Brannon, Program Editor

19 'Automatic Proofreader Ver
sion 2.6 (Lines 27@,5106,5
15,517,4620,430 changed fro
m Vi.®)

19@ DIM L$(S80),LNUM(S500):COL

OR ©,7,7:KEY OFF:CLSi1MAX=
@2 LNUM (D) =65536!

118 ON ERROR GOTO 128:KEY 15,
CHR$(4)+CHR$(70):ON KEY (1
5) GOSUB b640:KEY (15) ON:
6OTO 130

120 RESUME 130@

130 DEF SEG=4HA40:W=PEEK (&H4A)

149 ON ERROR GOTO 458:PRINT:P
RINT"Proofreader Ready."

150 LINE INPUT L$:Y=CSRLIN-IN
T(EN(LS) /W)-1:1L OCATE Y,1

168 DEF SEG=0:POKE 105S@,36:PD
KE 1052,34:POKE 1054,90:P0
KE 1855,79:POKE 10656, 13:P
OKE 1837,28:LINE INPUT L$

tDEF SEG: IF L$="" THEN 15
4

178 IF LEFTS$(L%,1)=" " THEN L
$=MID$ (LS, 2):60T0 179

180 IF VAL(LEFT$(LS$,2))=0 AND

MIDS(LS,3,1)=" " THEN LS
=MID$ (L%, 4)

190 LNUM=VAL (L $) :TEXT$=MIDS (L
$,LEN(STRS (LNUM) ) +1)

200 IF ASC{(LS$)>57 THEN 260 'n
o line number, therefore
command

218 1IF TEXT$="" THEN GOSUB 54
@1 IF LNUM=LNUM(P) THEN 60
SUP S62:60TO 150 ELSE 150

229 CKSUM=@:FOR I=1 TO LEN(LS
) : CKSUM= (CKSUM+ASC (MIDS$ (L
$,1))%I) AND 255:NEXT:LO0C
ATE Y, 1:PRINT CHR$ (55+CKS
UM/ 16)+CHRS (65+ (CKSEUM AND

1S5))4" "+i8

230 GOSUB S49:1IF LNUM(P)=LNUM

THEN Ls$ (P)=TEXT$:B0T0 15
2 ’replace line

249 60SUB 589:G0T0 158 ’inser
t the line

26@ TEXT$="":FOR I=1 7O LEN{(L
$) :A=ASC (MIDS (LS, 1)) s TEXT
$=TEXT$+CHRS (A+328 (A>946 A
ND A<123)):NEXT

270

280

299

300

319

320

330

340

350

366

370
380
396
400
410
429
430

440

4508

469

479

489
490

300

510

315

317
520

DELIMITER=INSTR(TEXTS," "
) t COMMANDS=TEXT#1: ARGS="""2
IF DELIMITER THEN COMMAND
$ul EFT$ (TEXTS, DELIMITER-1
) : ARBS=MIDS (TEXTS, DELIMIT
ER+1) ELSE DELIMITER=INST
R(TEXTS,CHR$(34))s IF DELI
MITER THEN COMMANDS=LEFTS
(TEXT®,DELIMITER-1) : ARGS=
MIDS (TEXTS, DELIMITER)
IF COMMANDS$<>"LIST" THEN
310
OPEN “scrn:” FOR OUTPUT A
S #1
IF ARBS$="" THEN FIRST=0:P
=MAX-1:G0TO 340
DELIMITER=INSTR (ARGS, "—")
1 IF DELIMITER=0 THEN LNUM
=VAL (ARGS) : GOSUB S4@:FIRS
T=P3; BGOTD 342
FIRST=VAL(LEFTS (ARGS$,DEL I
MITER)) s LAST=VAL (MID$ (ARG
$,DELIMITER+1))
LNUM=F IRST:G50SUB S548:FIRS
T=P: LNUM=LAST: GOSUB S540:1
F P=0 THEN P=MAX-1
FOR X=FIRST TO P:N$=MID$(
STRE(LNUM(X)),2)+" *
IF CKFLAG=8 THEN A$="":G0
TO 370
CKSUM=0: A$=NS$+L$ (X) :FOR I
=1 TO LEN(AS) : CKSUM=(CKSU
M+ASC(MIDS$ (A%, 1)) %I} AND
2353 NEXT1 As=CHRS (45+CKSUM
/16) +CHRS (65+ (CKSUM AND 1
5))+Il 1]
PRINT #1,AS+NS+L$(X)
IF INKEY$<>"" THEN X=P
NEXT :CLOSE #1:CKFLAG=0
GOTO 130
IF COMMAND$="LLIST" THEN
OPEN "lptis" FOR OUTPUT A
S #1:60TO0 300
IF COMMAND$="CHECK" THEN
CKFLAG=1:B0TO 299
IF COMMANDS<>"SAVE" THEN
450
GOSUB 420@:0PEN ARGS FOR O
UTPUT AS #1:ARGS=""31G0OTO
300
IF COMMANDS$< >"LOAD" THEN
490
GOSUB &99: 0PEN ARGS FOR I
NPUT AS #1:MAX=0:P=0
WHILE NOT EOF(1):LINE INP
UT #1,L$:LNUM(P)=VAL (L$):
LS (P)=MID$(L$,LEN(STRS$ (VA
L(L$)))+1):P=P+13WEND
MAX=P:CLOSE #1:G0T0 138
IF COMMAND$="NEW" THEN IN
PUT "Erase program - Are
you sure”jL$:IF LEFT&(LS,
1)="y" DR LEFTS (LS, 1)="Y"
THEN MAX=@:G60TO 13Q3ELSE
138
IF COMMANDS$="BASIC" THEN
COLOR 7,8,2:0N ERROR 6OTO
S1CLS1END
IF COMMANDS$<>"FILES®" THEN
520
IF ARGS$="" THEN ARGS$="A:"
ELSE SEL=1:G60SUB &00
FILES ARGS$:GOTO 138
PRINT"Syntax error®”:50TO0
132

540 P=@i1WHILE LNUM>LNUM(P) AN
D P{MAX:P=P+1:UWEND: RETURN

560 MAX=MAX—-1:1FOR X=P TO MAX:
LNUM(X) =LNUM(X+1) 3L8({X)=L
$(X+1)1NEXT:1 RETURN

5808 MAX=MAX+1:FDR X=MAX TO P+
1 STEP —11LNUM(X)=LNUM(X~-
1)L (X) =L@ {X~1) aNEXTsLS(
P)=TEXTS: LNUM(P) =LNUM:RET
URN

698 IF LEFT$(ARGS, 1) {>CHRS (34
) THEN 3520 ELSE ARG$=MIDS$
(ARGS, 2)

610 IF RIGHTS (ARGS, 1)=CHR% (34
) THEN ARGS=LEFTS(ARGS,LE
N(ARB®)-1)

628 IF SEL=0 AND INSTR(ARGS,"
«")=d THEN AROS=ARGS+".BA
Bll

&30 SEL=0:RETURN

6540 CLOSE #1:CKFLAB=0:PRINT"S
topped. "IRETURN 150

&350 PRINT "Error #";ERR3IRESUM
E 150

Program 4: Apple
Proofreader

By Tim Victor, Editorial
Programmer

16 C =2: FOR 1 = 748 TO 768 +
48: READ AiC = C + A1 POKE I
,A: NEXT

26 IF C < > 7258 THEN PRINT “ER
ROR IN PROOFREADER DATA STAT
EMENTS": END

30 IF PEEK (190 % 256) < > 76 T
HEN POKE %6,0: PDKE 57,31 CA
LL 1882: GOTO 58

49 PRINT CHR$ (4)) " IN#ASIOO"

50 POKE 34,8: HOME 1 POKE 34,1:

VTAB 2: PRINT "PROOFREADER
INSTALLED"

&0 NEW

100 DATA 214,32,27,253,201,141

118 DATA 208,68,138,72,169,0

120 DATA 72,189,255,1,201,140

136 DATA 249,8, 184,106, 125,255

148 DATA 1,105,0,72,202,208

158 DATA 238, 104,170,81,15,9

160 DATA 48,201,58,144,2,233

17¢ DATA S7,141,1,4,138,74

184 DATA 74,74,74,41,15,9

198 DATA 48,201,58,144,2,233

200 DATA 57,141,0,4,104,170

210 DATA 1469,141,96
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GENERAL

HARDWARE

ATARI is.a trademark of ATAR! INC. " ' VMlkongdm‘sam 5 SUPER PRINTER PACKAGES
Atari 130 XE ... Call for Latest SEQUF~  omscemimo s [ SSI0BEWIZ oo 282
i isk Drive Price Sicrenice:in’ Hayes 1200 ... .. .. Call anasonic WIZ
Atari 1050 Dis e e T e Hayes 300 ....... . 169 Panasonic 1090 & G-WIZ ............. 261
SG-10 :lcmn;agggx‘l%o g:g Legend 880 & G-WIZ ................ 2N
SUPERPRINTER PACKAGES " PﬁmITERS ax Legend 1080 & G-WIZ ............... 291
SG-10 & U-PHINt A oo 289 || Printer... 219 Citoh B510AP & G-WIZ ............... 364
Panasonic 1091 and U-Print A ... 339 || »o.me pary qus . 2935 Cegenatono . 11" 750 || Super Printer Packages have no extra charges
Panasonic 1090 and U-Print A ......... 269 For Apple, C-64 & Atari Citoh 7500AP ... .. .. 219 added when shipped in Continental USA
Legend 880 and U-PrintA............. 287 || PRINTER BUFFERS s ¢ Il MoDEmsS Animation Station
Citoh 85108 and L-PAntA ... 309 \| Mo it iioas Tmwatso . car || Wesinoge AD 6095 forCia 59.95
S\?pe?'r;‘r’lzler Packages have no extra .ciu'!r.u.a.slwhan U-Print-16K ... 7995 el s e m;a:';ela(:w 'o d .e m gggg PRINTER
hipped in Continental USA. U-Print-32K ..... 99.95 panasomc 1081 . . 269 1660 Modem ... 49.95 |NTERFACES
ATARI IP:TE“R;;EES INDUS GT U-Print-64K .. 109.95 Powertype .......... 29 5 miom ... 69.95
A Inleciast T+ 9995  for Aar ETARI AND C-64 INDUS CWa o 599
U-anA ....... ‘95 """"" Indus GT for C-64 239  Data Share PPI .. 49.95
Mep1igg 6495 MPP 1000E SUPER SPECIALS Cardco 6 + ...... Call
rin urter Modem ........
---------------- BUY ANY inFocom TITLE
g | WEW AND GET THE C-84 SUPER SPECIALS
U-Print A/B4K Buffe U-Call Modem
SR " l00.95 | Adapter......44.95 CORRESPONDING nFocom Slap Shot Hockey-D ... 14.95
R-Verter Adaptor  39.95 INVISICLUE ;
ABSOLUTELY FREE. Mastering The Sat-D 4995
A‘TARU SUPER SPE@UA&S Super Special Prices Eftective How Thru August 31 1985 The Perfec‘ Scure-D . 4395

Mirage Database Manager/
Report Generator-D 49.95

APPLE

U
()
A q |
onCa 62.¢ BRODERBUND  INFOCOM e ol
ol Yot Print Shop-D .. . 33.95 Hichker ... . . 2995 ord Frocessor- - 43
0 e d Karateka-D 2195  Zorkl, llordl ... . 29.95 Super Specia) Pces Ellective Now Thiu Augusl 31 1985
Ramrod & 0 99.9 Champ Loderunner-D  21.95  Enchanter . 29.95
Bank Street Wnter-D  44.95  Deadline . . 3495 FTW.
PP ’ Print Shop Graphics-D 1795 Wisbnnger-D . . 29.95 COMMODORE SO ARE
ATARI SOFTWARE Dazzle Draw 3995 ELECTRONIC ARTS ACCESS MISC. COMMODORE
- Ssi Skyfox ........... 29.95 Beachhead-DT ... 2395 UltmallD ........ 41.95
BRODERBUND MISC. ATARI (cont d) Gemstone Warrior 2195 OneonOne . .... 28095 Raid Moscow-DT ... 27 9§ Flight Ssmulalor_lb[) . 3495
Bank Street Writer-D  49.95  Letter Perfect Speil-D  49.95 Kamplgruppe 3995 Seven CitesGold . . 29.85 Scrolls of Abadon-DT 2395  Star Leag Baseball-DT 23.95
Lodervnner-0 . . 2395  Raid Over Moscow-D 27 95 Phantasie 2595  Archon 24 65 Mach v-Cart . 2395  Mastertype-DCart . . 27.95
SpelunkerD ... .. 2095 Meoleag Basebal0 29 95 || Questron 3395 Adv Construction Kit 37 95 %’;éﬂs INCLU2[; EQISJ g;fr': [‘]‘0*6'-0 B
teith- 2095  Paper Chp-D . - AL
Pant Snop-D 3495  On-Track Racng-D . 20.35 GhosmuslersAPPl-E MISCEIBl;ﬁNEOUS w05 || consutanto Teags  Spelunterd -2
Serpent's Star-D 27.95 Home Pak-D ... 3495 ooe9 e WOhall Papercip w Spelipak-D 79 95 leatth- A
Print Shop Paper ... 16.95  B-Gragh-D 49.95 ;"fg‘sf:"(‘:‘g%'le" s o e axas || superdusscaran 12935 Bunging BayD ... 285
- - e - BA ¢ Creep-D ... .
ELECTRONIC ARTS Data Pertect-0 995 N Summer Games . 25.95  PESFie ... . 7995 [ ‘ome Ogarcer femsD 16.95 On-FleIdeennis-D;T 2195
Archon ... 19.95  08$ Micro League Baseball 2995 PFSWnte ... . 79.95 | B! 80 Card 0995 o Cinke Eagle-DT  23.95
Achonll ... . 24.95  MAC65Tool Ki-D 2795 RN Star League Baseball 23.95 PFS Report ....... 79.95 || Catkn 3495 \ovie Maker-D . ... 37.95
Mule ... 19.95  Action Tool Kit-D ... 27.95 FY WizardryProving 33.95  Multiplan ....... _ 8495 || Home Pak-D 3495 P TerminalD .. 29.95
Realmimpossibilty . 19.95  BasicXLTooi Ki-D 2795 || utma i .. 3995 supercalc il . . 12495 || COMMODORE DoodleD . ... 27.95
MurderZinderneul . 19.95  gg] Brucelee . . 2595 Sideways ... . 3005 || easycatc-cant ... 3495 Grost BustersD . 24.95
Music Construction . 19.95 L0 o 41.95 Milonaire ... ... 3395 Crosstalk ....... .. 129.95 Easy Mail-D .. 19.95  goaia Printer-D 19.95
Pinball Construction . 19.85 s order.D . 27.95 DeathvCarribean . 2195  Jane wiMouse ... .. 129.95 Easy Script-D .. .. ... 4495 Karateka-D ... 2095
OneonOne ........ 24.95 Cosmic Balance 1I-D 27‘95 Felony ............ 2195 BPISoftware ......... Call Easy Spell-D . .19.95  prime Shop-D . . 34.95
Seven Cities of Gold . 24.95 Cosmic Balance-D . 27.95 Logo-D ....... ... 4985 amasonD . .. ... 22.95
Financial Cookbook . 29.95 1o P i EST. 1982 The Manager-D ... 3495  gondezvous RamaD 2295
INFOCOM War in Russia-D ... 55.95 —Co m ‘ [ " t Suspended-D ... 2995 Farennelt 451D . ... 22.95
Hitchiker-0 ... ... 29.95 50 Mission Crush-D  27.95 P #." StarcrossD . 2995 pragonworld-D . 22.95
Zork LMot Il ...... 29.95  Questron-D 34.95 DeadineD | - 2995 Snadow Keep-D .... 22.95
Enchanter-D ........ 29.95 Rails West-D .. . . 2795 PO. Box 17882, Milwaukee, Wl 53217 N 5’03‘5' o ‘ gg gg Spyvs. Spy-D ... ... 2395
Deadline-D .. .. 34.95  Computer Ambush-D  41.95 ORDER LINES OPEN z ek |u|s|mm 0 29,95 Stress Relax Sys-D  79.95
Wisbnger-D ... .. 2995  Computer Basebal-D  27.85 Mon-Fri 11 a.m. - 7 p.m. CST @ Sat. 12 p.m. - 5 p.m. CST EoiE'c_I?éo'Nl'c'ART's 3’]:{3 ’:'ilc'g” ~~~~~~~ i?gg
Breakthrough imaIV-D ........ R
M'ﬁ&?ﬂ?ﬁs; 95 AvdenesD . 4195 To Order Call Toll Free SkyFoxD . . 2495 Ulimall-D 41.95
Crusade in Europe-D  27.95  Field of Fire-D 2795 Mail Order Monster-D 24.95  Micro-League
Decision 1n Desert-D  27.95  Impenal Galactian-D . 27.95 - - Adv. Construction-D 29 95 " 9359:3:'8 gg gg
. ' Comp Quarterback-D 27.95 Racing Destruction-0 24 95 Home Pak-D .. ... :
§1§gETE'RﬁhE%U§“5 Oper Market Garden-D  34.95 For Technical Info, Order See Atan Section for Restof ~ Math Blaster-D .. 34.95
Kampigrupee-D . 4195 Inquiries, or for Wisc. Ord Items and Prices Word Attack-D ... 34.95
ATARI q ' sc. Orders I 0 Speed Reader (1 ... 49.95
i i SYNAPSE NFOCOM Stunt Flyer-D Cail
nght Simulator 10 . 34.95  guptlie.p ... ... 34 95 Enchanter-0 . . . . 2495 g0 - Yll-l) Y
SAMAD ... S48 syneacD ... . 3495 = - Planettall-0 2495 SUD‘:” oot 2393
MegatontD .. 1985 syntrend-D . 3495 Sorcerer-D 2995 poccion DesertD 2795
Monkey Wrench I1-Cart 9.95 Syncrron-0 2795 ORDERING INFORMATION: piease specity system Hitchiker-D 2495 o coay Aoproach-D 23.95
Beachhead-D T . 23.95 nccmm- 785 For fast delivery send cashier's check, money order or direct bank Wisbringer-0 2995  hennedy APProach- .
Syncemm-D 279 9 Crusade Europe-D 27 95
Spyvs. SpyD ...... 2395 synstock-D 27 95 transfers. Personal and company checks allow 2 weeks 1o ciear SSi Halley ProectD 598
MPP Modern Driver-D 19.95  petay.p 7995 Charges for COD are 83 00 School Purchase Orders welcome In C force-D 4198 alley Project-
Net Worth-D ... ... 49.95 CONTINENTAL USA. nciude $3 00 shipping per software order arner Force : Transytvanaia-D . 23.95
Omnitrend Universe-D  §9.95 Blue Max 2001- D 839 Inclugde 4% shipping on all Hardware orders. miumum $4.00 Questro-D .. . 2795  Boynty Bob-Cart . 34.95
Adventure Writer-0 27 95 HUNDREDS Mastercard & Visa please include card # and expiration date W Broadsides-D - 2795 Blue Max 2001-D . . 2395
MMG Compiler-D sa95 OF ITEMS residents please add 5% sales tax Hi, AK. FPQ. APO. Canadian Comp. Quarterback-D 2795 Flget System I1-D . . 49.95
S rGames-DA ' 27.95 orders — add 5% shipping, minimum $5.00 All other foreign Computer Ambush-D  41.95  Evelyn Wood-D 34.95
umme ey AVAILABLE, orders, please add 15% shipping. mimmum $10.00 Al goods Kamplgruppe-D 4195  wnte Now-Cart 34 95
P"T“DD o ... -9 PLEASE CALL are new and include factory warranty Due to our low prices. all Oper. Market Garden-D  34.95  Bryce Lee-D 27 95
Utima - ... 23.95 sales are inal All defective returns must have a return authonza- Gemstone Warnior-D 2395 Conan-D 27 95
Utmall-D ... ... 4195 e ccone ton number Please call 414-351-2007 to obtain an RA# or your Imperium Galactum-D 27.85  Fas) Load-Cart 25.95
Utima V-0 ... 4195 g opjsk return will NOT be accepted for replacement or repair. Prices and Phantasie-D . .. 2795  Net Worth-D 49.95
Cart-Cartridge avadability are subject “~ change without notice. Cartels/Cutthroats-0  27.95

No surcharge for MasterCard [—-| or Visa



Lyco Computer Marketing & Consultants

ON THESE
IN STOCK

SAVE

CARDCO

Corona
LP300 Laser Printer .. .. 2699
200381 Toner Cartnidge ... 89

DIGITAL
DEVICES

16K printer butfer
32K printer butter ... .
64K printer bulters

PCOOOOCOO0

S5 WO 2NONNDT.
)

o s R ]

Y PRINTER
INTERFACING
Avallable

pTETT,

PRINTERS

MANNESMANN TALLY

NEC 8025

NEC 8027 Smith Corona

Fastext 80

92 ima
92 1B

ewriter
Version

OLIVETTI

Parallel
Serial..

=aralle

Serial

PRINTING
PAPER

3000 SHEETS

COMPUTER
CARE

DISK DRIVE
CLEANER........ .. 81275
COMPUTERCAREKIT 81975

NORTRONICS
DISK DRIVE
CLEANER

with software
REG. 49.95 NOW 19.95

1000SHEETLETTER. ..
200 SHEETS LETTER...
150 RAG STATIONARY. ..
MAILING LABELS (1in) ...
14 x 71 1000

FANFOLD

$21 95
.§8.99
$1099
$995

INNOVATIVE CONCEPTS

ip-n 5
Fiip-n- Flle 25 Lock.
Flip-n-File 50
Flip-n- F|Ie 50 Loc!
Flip-n-File Rom..

DRIVES

soltware tor I1BM-PC Atarn. Vic.
Apple TL..... .........$2975
DISK CLEANER

CASSDRIVE CLEANER... 8995
MEDIABULKERASER .. 84675

NEC

PC8201 Pontable
NECB1 64K Computer

DISKETTES

SKC
5'/."sxcéss IR CORONA

" SKC-5 PPC 22A
5‘/4" SKC- DSDD :Oﬂable 256K-Amber

Ponable 256-K-Green
ELEPHANT A

Paoriable 256K. eﬂ
CORI 28K 128K RA

Zenith
2150 .. ... .

Leading Edge
PC Compatable Calt

'LEADING EDGE

COMPATABLE

Merge
LE Speli Correction

SOFT-WARE 'QUADRAM
Quad Jr. Exp. Chassis....519.00

Quad Jr. Exp. Memor: 09

Quad Memory Jr.

Quadcolor 1

L

...309.00
...439.00

Lotus 1-2-3.....
Symphony

NECB2 128 K Computer

PC8221 ThermatPrintes... § 139
PCB2018KRAMChip ... § 99
PC820632K RAMCant .., § 299
PC300 Modem
PCB801 MSOOS

16 BnCard...........

SD1 Drive
SD2 Orive

INDUS
GT Atari........ 2

GT Commodore..
GT A
GT A

*ASHTON- TATE
Framework

Base ll
d Bas
d Base II upgrade ...

5-Pak Multifunction
Moduiar Graphics..
Modutar Graphics Card.

*PARADISE
890

Super A10-64K._

Super R10-192K .399.
Super R10-256K.. .449.00
Graphics Plus 1l 339.00

*PARADISE

Mui-Display Card.......335.00

CONTINENTAL

Home Accountant

TOLL FREE 1

VISA

CALL TOLL FREE

800-233-8760

Customer Service 1-717-327-1825 Jersey Shore PA 17740

TO ORDER

o¢ send order 10
Lycd Computer
P O Box 5088

-800-233-8760

RISK FREE POLICY

In-stock iterns shipped within 24 hours of order. No deposil on C.0.0. orders. Free
shipping on prepaid cash orders within the continental U.S. Volume discounts
available. PA residents add sales fax. APQ. FPO. and international orders add
§5.00 plus 3% for priority mail service. Advertised prices show 4% discount for
cash, add 4% for MasterCard or Visa. Personal checks require 4 weeks' clearance
belfore shipping. Ask about UPS Blue and Red label shipping. All merchandise
carned under manufacturer's warranty. Free catalog with order All items subject
10 change without notice




JI\. ATARI JI\

ATARI
800 XL Computer...
1050 Drive
1010 Recorder.
1020....

SYNAPSE

(ATAR})

mprov
Mastenype s Fller

SPINNAKER
19.95

Delta Drawma Room
Cosmuc Life
Up for Grabs Room

SSI

Baseball ..
Question ...
50 Mission
Broadsides .
Computer Ambu

Trillium
Shadowkeep .. ..
Fahrenheit 451
Amazon

$26.75
$26.75

MI CROPOSE

Solo Flight...
NATO

Spithire Ace... ... 1
F-15 Strike Eagle

CONTINENTAL

Home Accountant..
1985 Boox of Alatrt Saftware 16 95

UBLOGIC

Flight Simulator 11 . 3275
Night Mission Pinball .. 18 75
PERSONAL
PERIPHEIALS

Super Sketch-Atan

BFIODERBUND
Bank St. Writer

The Print Shop

Serpent's Star.

S elunker..
Stealth

BUSINESS
VISICALE $15975
LETTER PERFECTR 5900
DATA PERFECT $89 75
FILE MANAGER 56975
HOME FILE MGR  $6975

ADVENTURE

9.95
UIlra . 29 95

GRAPHIC TABLET

Super S
Koala Pad ................

EASTERN HOUSE

Monkey Wrench 11800
Monkey Wrench 11800 XL 24 95

CONTINENTAL

Home Accountant .
1985 Book of Atar Sohtware 16 95

ADVENTURE INTERNATIONAL

' 3275

isassembler

Uma ansambler

WICO

(Joysticks)
15-9714 Bat Handle
50-2002 Super 3-way .
72-4545 Trackball.. ...

Scarborough

Songwriter
Picturewnt
Phi Beta F
Mastertype
Run { Money
Net Worth
Microprose
Solo Fhight
NATO
Spithre
F-15 Strike
Air Rescue

$2475
-- 82475
--83275
$24.75
$3275
$5475

82275

$22.75

$2295

$2275

$2275
SSI
Baseball
Questron
Germany 1985
50 Missions

Spinnaker
Alphabet
Story Machine
Kids on Keys
Grandma
Snooper Troop

Broderbund

Bank St wrier

Bank St Filer

Bank St Mailer

Bank St Spelt

Mask of Sun

Print shop

Lode Runner

$2275
$26 75
$3275
$2178

$1875
$1975
$1875
$1975
$2275

$4275
$42 75
$4275
4275
$24 95
3295
$22 95

Graphics Tablet

Supersketch
Kolala

$49 95
$84 95

COMMODORE

COMMODORE

Simon’s Basic..
Assembler 64 ..

1531 Datasette ..
C 1660 Auto Mode

C 1660 Auto Modem....

SS1

(C-64)
Computer Basebal!.
Field of Fire. .
Computer Quarterback ..
Questron . o2
50 Mission Crush..

Scarborough
Songwriter .$24.75
PhiBetaF . . $29.95
Mastertype $2475
Run f Money $24.75
Net Worth . $49 95

SUBLOGIC
F”%m Simulator 11.32.75
Night Mission Pinball.....22.75

PERSONAL PERIPHERALS
Super Sketch 64 .
Printer Utility .

KOALA

(C 64)

18 75

Koala Pad ..

HAYES
Smartmodem 300
Smartmodem 1200...
Smartmodem 12008.
Micromodem IIE.. .
Micromodem 100
Chronograph ... ...
Smart Com I

TELE LEARNING
3995

AP 250 IB Ie) ....109.9%
50 ( ..109.95

X SUPER SPECIAL! %

310 Amber 18M

Color 300 Audto

Color 500 Composite ..
Color 600

Cotlor 700.

Color 710....

PANASONIC

DT 1300 RG1 composite 329

AMERICA’S MAIL ORDER HEADQUARTERS

WORLD’S LEADER IN SALES & SERVICE

G 1000 Green
SA 1000 Amber

PRINCETON GRAPHICS
MAX-12 Amber
HX 12 RGB

BITS

MICR
MPP 1000 E (Atan) 99 00
MPP 1064 (C-64 8995

ANCHOR

Volksmodem
Mark VI!
auto ans/dnal)
ark VI¥

(1200 band)

NITORS

GORILLA
Green
** Amber

LYCO COMPUTER

NOVATION
JCat

Smavt Cat Plus
Smart Cat 103.
Sn}arlCCal 103/212.

Apple Cat
Apple Cat 212

CkRDCO MOD-1 (C-6¢) CALL

TRIDGE IC 64) CALL
MITEY { '& CALL
1660 AUTO MODEM (C-64) 85
COMPUSERVE 2395

CARDCO

C/01 Write Now

C/02 Write Now - 64
D/01 Maill Now - 64 ...
D/04 Spell Now - 64 ...
D/02 Utiity Desk .. ..
CSD-1DiskDrive(new) ...
MOD-1 Modern (new) ...
0/03 Tax Payer (new}
0/07 CalcNow/64{new) . ..
0/08 SUper Printer Utily .
0/08 Super Printer

CK/1 NumerncKeyPad .
0C/1 Data Cassette
CB/5 5 Slot

Board C-64

CR/1 Light Pen

CE/1 CassetteInterface
CB/3 3 Slot

Board Vic-20

CB/6 6 Slot

Board Vic-20

HES
HES Games 84
Omm Writer/Spell . .
HES Mon 64
Microsoft Multiplan
Type N Write ...
Turtle Graphics Il
Cell Defense
Paint Brush
Tn Math
Graphics Basic
HES Kit
Miltionaire ...
64 Forth ..
HES Writer 64

Spell Pak .
Consuftant...

Card..
80 Column Board .. 109 95

Microprose
Sotu Fhight $2275
NATO $2275
Spitfire -$19.895
F-15 Strike $22.75
Air Rescue $2275

* LOWEST PRICES! X

ZENIT
ZVYM 122A Amber

ZVM 135 Composite . ..
ZVM 136 Hi Res Color.

122 Amber IBM .

-TRON _
Comcolor [ Composte Green 199

TO ORDER

CALL TOLL FREE

800-233-8760
InPA1717-327-1824
Lyco Computer

P.O. Box 5088

Jersey Shore, PA 17740




PRINTER INTERFACES

Cardco G+ ...... $69.95
CardcoB........ $49.95
Turbo Print .. .... $79.95
MODEMS

Westridge

Automodem ... $69.95
Modem 300 (1660) $79.95
MPP 1064 C64 ... $79.95
Total Telecommu-

nication

PRINTERS
Commodore 801 . $169.95
Commodore 803 . $169.95
(tractor feed
option) $ 29.95
Commodore DPS 1101
(Daisy Wheel) . $299.95
Star SG-10 $224.95
Panasonic 1091 . $299.95
Citizen MSP-10 . . $329.95
G.E. Printer .... $219.55

MONITORS

1702 Color $199.95
Gorilla (green) .. $ 79.95
Gorilla (amber) .. $ 89.95
Sakata Color .. .. $179.95

SOFTWARE
Word Processors

Paper Clip (w/spell) $79.95
Word Pro 3 + (64) . $39.95
Write Now $39.95
Data Bases

Superbase 64 . ... $59.95
The Consultant . .. $79.95

Spread Sheets
Practicalc 1. .. .. $49.95
Calc Result . ... .. $69.95
Utility Software
Print Shop ...... $29.95
Floppiclene Head

Cleaner ....... $14.95
Mach5 ......... $24.95

COMPUTER
WAREHQUSE

(In FL) 305-274-3680; 1-800-372-0214
7222 SW. 117th Avenue, Miami, FL 33183

Add 3% for shipping and nandhng charges Adprices reflect 3° cash discount
°o Prices subject to change without notice

Credit card orders shoula add

Professional
Handicapping
Systems

GLD. Thoroughbred *‘Gold"* Editios™
A Ful fegured troroughired analysis desgned ‘or the professional and senous
nawice $159.95 ccmplete

EGLD. Enhanced “Gold™" Edition™

Gotd Ectton with comprete Master Bettor TV system rtegrated oo the same
s« This powertl program wll transter ail harses and scores 1o the bet analysis
w2 Cangle keyStioke  (Master BettorTM axctuded) $199.95 complete

GLTD. Limited “Gold"'™

Enadtes Professional Handicappers 10 255i9n speciBic values to the rac ng var-

iabies they teetare mportant Create program wovght based on a parlicuiar

1rack and hine tune 1t 1o mazimum wen percentage Thes program is desioned

for ease of us:  The user needs no pregramming experience.
(contains Integrated Bettor TM) $299.95 compiete

GD. Gold Dog Analysis™
The only peofessional dog handiczpper on the markel. includes

1) Speed 4) Post Last 7) Runming Style
2) Post Today $5) Drstance B) Weight
3) Kennel 6) Condinon 9) All new internal weighting

10) NEW dass inarcator
1t you are near a greyhound track you can’t afford not to use this program
$149.95 comgiete (with imieg-atec Master BettorTM) $199.95
Limited Dog™ $299.95

PPX. Professor Jones' Football Predictor, Prof. Pix™

Compiete Football Analysis wiih Oata-Base.

1} Overlays 3) “‘Super Plays" 5} Data Base Srats

2) Powrt Spreads &) “'DveriUnder” bets  §) Holds 100" teams
Highast percentage of winners 1384

$49.95 complete $99.95 with Data Base Management

MHH. Master Hamness Handicapper™

Professionat software designed to provide a thorough analysis of all tsotter and
pacer races n North Amenca a1d Canada

$159.95 complete wih miegrated Master BettorTM $199.95

NBA. Basketba(l™

Thes cata base Managed analys:s will provide the user with  ALL" dettng sita-
tons while stonng refevany mformaton or the disk

$99.95 compizte wManuat $129.95 NBA/College Version

éuf/ _@‘9’55‘:1‘0/‘ (%/wr

IBM™
APPLE™
TRS-80"™
CPM™
COMMODORE ™

Prof. Jones

1940 W. State St.
Boise, ID 83702

e &2

48 HR. FREE
SHIPPING

o

208-342-6939

LOT. LOTTERY ANALYSIS™™

Stanstical comganson progra designed to detech subte Catterns 1n winmung

ottery oumbes
$99.95 win Lotto

$79.85 compiste wManua!
BROCHURE AVAILABLE

TERMS FREE SHIPPING ALL
SOFTWARE Adg 86 00 hard-
ware /8600 CO D 7 UPS Blue
$6 00 1 Qut of Country $3 00 /
10 Res:den's 4% / J weeks per-
sonal checks / Cash price only,
add 2% Visa. MC / Prices sub-
ject ta chznge

WHITE HOUSE

1-717-322-7700

COMPUTER Viiiamevort. 1 i i XIS and e
Williamsport, PA 17701 HOURS: Monday thru Friday 9:00 am till 6:00 pm Accepted 4%
e ————— —
PRINTERS 880 LEGEND 20000l |NTERFACES DISK DRIVES MONITORS
PANASONIC toso 229.00JMPP 1150 ... 52. ATARI ZENITH
1090 ... 187.00 oo 269,00 850 (Atariy ... 108.00{Indus GT............. 215.00|122A. ... 82.95
1081, 257.00 ool 305 00 |UPInt w/16K Bufter ... 79.95§1050 ... ............ 16595] 123G ................... 75.95
1092 ... 389.00 'CU9 .- cea “Ncardeo G ..55.95|"Happy” 1050......... 365.95 TEKNIKA
1093 ...t 585.00 Cardco B ............... 37.95]MSD Dual............. 459.00] MJ-10 Composite &
MPS80t.............. 179.95 )y
,,,,,,,,,,,,,,,,,, 455.00 802 20895 ] 8 Separate Video...... 199.00
C.ITOH 803, . ... 175'95 PRINTER PAPER indus GT MJ-22 RGG Composite &
8510A................. 285.00 e 31495 Lazor 500 shts ......... 11.95 Separate Video. ..... 279.00
85108C1.............. 329,00 MCS80T............ 950tazor 1000 shts ... 15.95 AMDEK
DPS 1101 ............. 3149 C-1600
8510BC2.............. 389.00 T 300G........ ......... 119.00
85108P1 339.00 COMPUTERS  |c-1650 300A 120.00
-------------- XTM 201 Non-Impact Dot C-1660 .
COMMODORE
8510SP ............... 389.00 MatriX. ..o, 99.95 C-1670 30071200 Color300 ............. 235.00
BS10SR............... 429.00 xTC 201 Color Non-impact Band .......... ... 185.95 ColorS00 ............. 345.00
1550BCD . ............ 485.00 Matrix ............... 109.95 C-64 MPP-1064 . ....... 59.95 XTRON
1850P..... ..o 44500 xpMm 121 DaisyWhee!. .. 209.95 MPP 1000E ... .. . g9.95] Comeolor 1 ... 189.00
A10-20P............... 465.00 xMM 801 Dot Matnx Teletearning 3995 COMMODORE
F10-40P/S ..... ...... 875.00 tmpact............... 169.95 Hayes 300 .. .. ... i89'95 C1702................ 199.95
F10-55P/S........... 1059.00 sTC 504 Color/ Ha:es 1200' """""" 385.95 C1802................ 204.95
F10 Tractor............ 169.00 Non-impact.......... 139.95 Mitey MO ....ovv.. ... 59'95 C-1902RGB .......... 258.95
F10 Sheet Feeder. .. .. 349.00 i 1 LT "qef C-1901 Monochrome. .. 129.95
STAR MICRONICS :IADM1 g‘O?aD‘Z);vhvﬂr;lex/ .219.95 BRODERBUND “ATARI"” gestndge ............... 69.95 ATARI
995 & COMMODORE ompuserve XC 141 14" Composite
Impact. CITIZ N v - Prnt ShOP ... evoee .. Starter Kit ............ 21.95 Color 199.95
MSP-10 ............... 325.00[ Graphics Library. SM 124 12" Monochrome/
MSP-15 ............... 479.00f B Wiier ... HighRes............ 135.95
MSP'2° ............... 469.00g2tealn. .................c 1999/ ... SC 1224 12"
MSP-25 - SRiDATA VIDEO CASSETT BT noB Color
RECORDER MAXWELL POLICY: No deposit on COD orders.
. $295.95 MD-t ... 15,95 JIFREE freight onall prepaxs cash orders
. MD-2 ... ... 21.9580ve" $300 in the continental USA.
y Symphonic YVHS/Remote LEPHANT : PO and FPO add $5 per hundred.
- #105 Channel Cable Ready ELEPHANT For prionty mail add $8 per hundred.
E 14 Day/1Program Timer SS/SD........coil 13.50PA residents add 6% sales tax.
X o 012 Pre-set Channels ':f,',',.".‘,’.‘,’"é‘;ﬁ‘o'&,’“ r'.':: |h ; ve Prio
490.@ eAuto Rewind i .
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What the world really needs
is @99 cent
Double Sided, Double Density Diskette

with a LIFETIME WARRANTY!

And DISK WORLD! has it.

In the caurse of selling more than a million diskettes
every month, we've learned something: higher prices don't
necessarily mean higher quality.

In fact, we've found that a good diskette manufacturer
simply manufactures a good diskette...no matter what
theK charge for it. (By way of example, constder that none
of the brands that we carry has a return rate of greater than
1/1,000th of 1 percent!)

In other words, when people buy a more expensive
diskette, they aren’t necessarily buying higher quality.

The extra money might be going toward flashier adver-
tising, snazzier packaging or simply higher profits.

Blul the extra money in a higher price isn’t buying better

uality.

All of the good manufacturers put out a good diskette.

Period.

How to cut diskette prices
...without cutting quality.

Now this discoverg posed a dilemma: how to cut the
price of diskettes without lowering the quality.

There are about 85 companies claiming to be “diskette”
manufacturers.

Trouble is, most of them aren’t manufacturers.

Rather they are fabricators or marketers, taking other
company's components, possibly doing one or more steps
of the processing themselves and pasting their (abels on
the finished product.

The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 5%" diskettes. Same for DYSAN,
Polaroid and many, many other familiar diskette brand
names. Each of these diskettes is manufactured in whole
of in part by another company!

So, we decided to act just like the big guys. That's how
we would cut diskette prices...without lowering the
quality.

We would go out and find smaller companies to manu-
facture a diskette to our specifications...specifications
which are hic?her than most...and simply create our own
“name brand" diskette.

Name brand diskettes that offered high quality at low
prices.

DISKETTE STORAGE
CASES

PERFECTDATA DIAL 'N FILE
Ternific! Holds 10 5% diskettes. Just fiip
the lever and they all slide up tor easy access
'and identitication. Grey with smoked plastic
ront
$2.75 Ea. + .35 Shpng.

DISK CADDIES
The original thp-up holder for 10 5%"
diskettes Beige or Grey only. -
$1.65 ea. + .20 Shpng.

DISKETTE 70 STORAGE
Dust-free storage for 70 5%" diskettes.

Six dividers included An exceilent value.
\, $11.95 ea. + $3.00 Shpng.

HOURS:
Human: BAM-6PM Central Time, Monday through Friday
Answering Machine: 6PM-8AM, All Times
MCUMAIL: 24 hours a day.

DISK WORLD!

Introducing Super Star Diskettes:
the high quality diskette with

the lowest price

5% ‘ 5"

SSDD DSDD
.91 ea. .99 ea.

Qty. 50 Qty. 50

Super Star diskettes are sold n mutiples of 50 only. Diskettes are
shipped with white Tyvec sleeves, reinforced hubs. user ID labels
and write-protect tabs.

Boy, did we get lucky. Our Super Star
Diskettes are the same ones you've been
using for years...without knowing it.

In our search for the low priced. high quality diskette of
our dreams, we found something even more interesting.

We found that there are several manufacturers who
don't give a hoot about the consumer market for their
diskettes. They don't spend millions of dallars in advertis-
ing trying to get you, the computer user, to use their
diskettes.

_Instead, they concentrate their eftorts on turning out the
highest qualit}/t diskettes they can...because they sell
them to the software publishers, computer manufacturers
and other folks who (in turn} put their name on them..and
sell them for much higher prices to you!

After all, when a software publisher or computer manu-
facturer or diskette marketer puts their name on a diskette,
they want it to work time after time, everytime. (Especially
software publishers who have the nasty habit of copy-
protecting their originals!)

HOW TO ORDER:

ORDERS ONLY:
1-800-621-6827
(In Minois: 1-312-944-2788)

INQUIRIES:
1-312-944-2788
FOR FASTEST SERVICE, USE NO-COST MCI MAIL:
Our address is DISKWORLD. it's a FREE MCI MAIL
fetter. No charge to you. (Situation permitting. we'll
ship these orders in 24 hours or less.)

SHIPPING: 5% & 3%" DISKETTES—Add $3.00 per each
100 or tewer diskettes. OTHER ITEMS: Add shipping charges
as shown ¢ addition to other shipping charges. PAYMENT:
VISA, MASTERCARD and Prepaid orders accepled. COD OR-
DERS: Add additional $3.00 special handling charge. APD,
FPO, AX, HI & PR ORDERS: Include shipping charges as
shown and additional 5% of total order amount to cover PAL
and insurance. We ship only o United States addresses.exce&t
for those listed above. TAXES: lllinois residents, add 8

sales tax.
\ MINIMUM ORDER: $35 00 or 20 diskettes

, INnC.

and the best LIFETIME WARRANTY!

Super Star Diskettes. You already know
how good they are. Now you can buy
them...cheap.

Well, that's the story.

Super Star diskettes don't roll off the boat from Pago-
Pago or emerge from a basement plant just east of
Nowhere.

Super Star diskettes have been around for years...and
you've used them for years as copy-protected sottware
originals, unprotected originals. Sometimes, depending
on which computer you own, the system master may have
been on a Super Star diskette. And maybe more than once,
you've bought a box or two or more of Super Star diskettes
without knowing it. They just had some “big" company’s
name on them.

Super Star Diskettes are good. So good that a fot of
major software publishers, computer manufacturers and
other diskette marketers buy them in the tens or hundreds
of thousands.

We buy them in the millions.

And than we seil them to you.

Cheap.

When every little bit counts,
it's Super Star Diskettes.
You've used them a hundred times...under different
names.
Now, you can buy the real McCoy, the same diskette that
major software puglishers, computer manufacturers and

diskette marketers buy...and call their own.
We simply charge less.

Super Special!

Order 50 Super Star Diskettes
and we'll be happy to sell you an
Amaray Media-Mate 50 for only
$8.75, shipping included...a fot
less than the suggested retail price -
of $15.95.

Regular DISK WORLD! price: $10.95 ea.
+ $2.00 Shpng.

The Super Star

LIFETIME WARRANTY!

Super Star Diskettes are unconditionally warranted
against defects in original material and workmanship
s0 long as owned by the original purchaser. Returns
are simple: just send the defective diskettes with proof
of purchase, postage-paid by you with a short expla-
nation of the prablem, and we'll send you the replace-
ments. (Incidentally, coffee stained diskettes and
diskettes with staples “driven through them don't
qualify as “defective”.)

WE WILL MEET OR BEAT ANY NATIONALLY
ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES
SUBJECT TO THE SAME TERMS AND CONDITIONS.

Suite 4806
30 East Huron Street

Chicago, lllinois 60611
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