




















































A and D tell how much the triangle was shrunk (scaled)
in the X and Y directions respectively. The B and C values
are related to amount of rotation of the transformed image.
E and F tell how much the new image is shifted or transla
ted in the X and Y directions from the original.

From these transformation coefficients, we can see that

Notice that for triangle IV, it is assumed that the orig
inal triangle was shrunk and then rotated 180 degrees about
its center point. Consequently the lower left corner L of
the original triangle is at the upper right corner of triangle
IV.

(Note: We could also have assumed that the original tri
angle was just flipped right to left so that its lower left cor
ner is now the lower right corner of triangle IV. Because
of symmetry in this example, the resulting images would
be the same even if the transformations were different.)

The DATA statements beginning at line 40 of SoLver store
pairs of coordinates for the original image and one of the
transformed images. As shown in the listing, the three points
of the original triangle are in lines 40, 42, and 44. The cor
responding points of triangle I are in lines 41, 43, and 45.
When you run the program, the transformation coefficients
A-F are calculated to be

one of the smaller ones.
Once we have figured out how to make a collage of trans

formed triangles to closely overlap the original image, we
must calculate six numbers which define each transforma
tion. We will calculate these coefficients for one transfor
mation at a time.

The program Solver (see page 70) does the mathemati
cal dirty work to calculate the transformation coefficients.
It is based upon a program in the book NumericaL Meth
ods for the PersonaL Computer by Terry Shoup (Prentice
Hall, 1983). The program solves six simultaneous equa
tions for six variables A-F. We must supply X and Y values
for any three points in the original image and the corre
sponding three sets of X and Y values of the transformed
image.

We have arbitrarily defmed the beight (Y direction) of
the original triangle in Figure 6 to be 4 units and the width
ex direction) to be 2 units. Any scale will do. The three
points L, M, and N correspond to the three vertices (going
counter-elockwise) of the original triangle. In triangle I,
the corresponding points are identified as I: (read L-prime),
M', and N'.

The X and Y coordinates of these six points are fed into
SoLver, which calculates the transformation coefficients for
triangle I. This table summarizes all X,Y coordinates for
corresponding sets of points in the original and the four
transformed triangles.
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Point Original I

L 0,0 0,0
M 2,2 1,1
N 0,4 0,2

FIGURE 1: TRIANGLES

COLLA••• AND TRANSMIIMAnON.
We will now look at the procedure which allows us to

convert an image of 64,000 pixels into a handful of trans
formation coefficients. Calculating the transformation co
efficients is somewhat more difficult than running the pro
gram above to generate the images, but it is definitely man
ageable. Although there is a significant amount of mathe
matical theory supporting the process, all we need is the
ability to make a coUage.

(Note: CoUage is an art form in which the image is com
posed of smaller pieces or objects typically glued to the
paper, overlapping one another. We all made autumn leaf
collages in kindergarten, didn't we?)

First, fmd an image which is a suitable candidate to be
compressed. The best images are like those presented in
the DATA statements of the FractaL Decoder program and
shown in Figures 1-5.

They may be very complicated images, but more impor
tant, they can be approximated by overlaying smaller, sim
ilar images (hence the collage concept). We will work an
example to show how this is done.

Consider the large triangle shown in Figure 6. Clearly
it can be exactly covered by the four smaller, similar trian
gles I-IV. Three of the small triangles (I-Ill) have the same
orientation (pointing to the right) as the original, and the
fourth triangle has been flipped over to point left.

These four triangles correspond to four transformations
of the original triangle. A transformation consists of chan
ges in size (called scaling), location (translation), and/or
orientation (rotation). By performing one or more of these
three operations, we "transform" the original triangle into

ing at line 460 is repeated.
If the space bar is pressed, line 640 clean; the grnphics

screen and brancbes to line 380 wbere the window constants
are recalculated according to the current minimum and max
imum coordinates found so far. TIle image is then begun
again but at a smaller scale.

Replace the 1000 in line 20 with 2000 through ;mo in
tum to generate the different images. Next we will discuss
how to represent other images in this compressed format.
TIlen you can add your CMID DAD\ statements to the progxam.

24 AHOY!

FIGURE 1: TRIANGLES 

ing at line 460 is repeated. 
If the space bar is pressed, line 640 clears the graphics 

screen and branches to line 380 where the window constants 
are recalculated according to the current minimum and max
imum coordinates found so fur. The image is then begun 
again but at a smaller scale. 

Replace the 1000 in line 20 with 2000 through 7000 in 
tum to generate the different images. Next we will discuss 
how to represent other images in this compressed format. 
Then you can add your own DATh statements to the program. 

COLLA ••• AND TRAN.POIIMAnON. 
We will now look at the procedure which allows us to 

convert an image of 64,000 pixels into a handful of trans
formation coefficients. Calculating the transformation co
efficients is somewhat more difficult than running the pro
gram above to generate the images, but it is definitely man
ageable. Although there is a significant amount of mathe
matical theory supporting the process, all we need is the 
ability to make a collage. 

(Note: Collage is an art form in which the image is com
posed of smaller pieces or objects typically glued to the 
paper, overlapping one another. We all made autumn leaf 
collages in kindergarten, didn't we?) 

First, find an image which is a suitable candidate to be 
compressed. The best images are like those presented in 
the DATA statements of the Fractal Decoder program and 
shown in Figures 1-5. 

They may be very complicated images, but more impor
tant, they can be approximated by overlaying smaller, sim
ilar images (hence the collage concept). We will work an 
example to show how this is done. 

Consider the large triangle shown in Figure 6. Clearly 
it can be exactly covered by the four smaller, similar trian
gles I-IV. Three of the small triangles (I-III) have the same 
orientation (pointing to the right) as the original, and the 
fourth triangle has been flipped over to point left. 

These four triangles correspond to four transformations 
of the original triangle. A transformation consists of chan
ges in size (called scaling), location (translation), andlor 
orientation (rotation). By performing one or more of these 
three operations, we "transform" the original triangle into 
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one of the smaller ones. 
Once we have figured out how to make a collage of trans

formed triangles to closely overlap the original image, we 
must calculate six numbers which define each transforma
tion . We will calculate these coefficients for one transfor
mation at a time. 

The program Solver (see page 70) does the mathemati
cal dirty work to calculate the transformation coefficients. 
It is based upon a program in the book Numerical Meth
ods for the Personal Computer by Terry Shoup (Prentice
Hall , 1983). The program solves six simultaneous equa
tions for six variables A-F. We must supply X and Y values 
for any three points in the original image and the corre
sponding three sets of X and Y values of the transformed 
image. 

We have arbitrarily defined the height (Y direction) of 
the original triangle in Figure 6 to be 4 units and the width 
(X direction) to be 2 units. Any scale will do. The three 
points L, M, and N correspond to the three vertices (going 
counter-clockwise) of the original triangle. In triangle " 
the corresponding points are identified as I.: (read L-prime), 
M', and N'. 

The X and Y coordinates of these six points are fed into 
Solver, which calculates the transformation coefficients for 
triangle I. This table summarizes all X ,Y coordinates for 
corresponding sets of points in the original and the four 
transformed triangles. 

Point Original 

L 0,0 0,0 
M 2,2 1,1 
N 0,4 0,2 

II 

1,1 
2,2 
1,3 

III 

0,2 
1,3 
0,4 

IV 

1,3 
0,2 
1,1 

Notice that for triangle IV, it is assumed that the orig
inal triangle was shrunk and then rotated 180 degrees about 
its center point. Consequently the lower left comer L of 
the original triangle is at the upper right comer of triangle 
IV. 

(Note: We could also have assumed that the original tri
angle was just flipped right to left so that its lower left cor
ner is now the lower right comer of triangle IV. Because 
of symmetry in this example, the resulting images would 
be the same even if the transformations were different.) 

The DATA statements beginning at line 40 of Solver store 
pairs of coordinates for the original image and one of the 
transformed images. As shown in the listing, the three points 
of the original triangle are in lines 40, 42, and 44. The cor
responding points of triangle' are in lines 41, 43, and 45. 
When you run the program, the transformation coefficients 
A-F are calculated to be 
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A and D tell how much the triangle was shrunk (scaled) 
in the X and Y directions respectively. The B and C values 
are related to amount of rotation of the transformed image. 
E and F tell how much the new image is shifted or transla
ted in the X and Y directions from the original. 

From these transformation coefficients, we can see that 



triangle I is the result of shrinking the original to half its
initial size in the X and Y directions (A=D=O.5). It is not
rotated (B=C=O), and it is not translated (E=F=O) since
its lower left comer coincides with the original.

Now put the data for triangle II into lines 41, 43, and
45 and run the program again. The transformation coeffi
cients A-F for this triangle are 0.5, 0, 0, 0.5, 1, 1. The values
of E and F tell that this triangle is shifted I unit to the right
and I unit up from the original triangle. This is seen by
comparing their lower left comers.

Replacing the data in lines 41, 43, and 45 with values
for triangle ill and then again for triangle IV gives the fol
lowing set of transformation coefficients for the four triangles:

Triangle Coefficients

A B C 0 E F
I 0.5, 0, 0, 0.5, 0, a
II 0.5, 0, 0, 0.5, 1, 1
III 0.5, 0, 0, 0.5, 0, 2
IV -0.5, 0, 0, -0.5, 1, 3

Notice that the transformation for triangle IV has nega
tive scaling factors. These correspond to flipping the im
age in the X direction and then in the Y direction (as well
as shrinking it by 0.5). Can you see why E and F are I
and 3 for triangle IV?

Each transformation must be given a probability factor
for use in the Fractal Decoder program. This factor must
be between 0 and 1. The sum of the probabilities should
be 1.00. One way to pick these probability factors is to use
the ratios of the areas of the transformed images. Since all
four of our triangles are the same size, we can give them
equal probabilities of 0.25.

Now we are ready to try this data in moal Decoder
to see if it does generate the image of a triangle. Change
line 20 to RESTORE 8000. Then add these lines:

8f)f)f) DATA 4
8f)F) DATA 0.5, f) • f), f).5, f) , f) • f).25
8f)2f) DATA f).5. f). f) , f).5, I, I, f).25
8f)30 DATA f).5. f). f), f).5. f) , 2. f).25
804f) DATA-f).5, f) • f),-f).5, I, 3. f).25

FIGURE 2: SPIRALS

FIGURE 3: FOSSIL SNAIL

The ftrst data value identiftes the number of transforma
tions. The next four lines contain the transformation coef
ftcients A-F and the probability for each.

ONTO_OWN
You can make triangle IV appear "lighter" with fewer

points by reducing its probability. Change the last values
in lines 8010-8040 to 0.3,0,3,0.3, and 0.1. In this case the
points in triangle IV will be chosen one-third as often as
in any of the other triangles.

Now that you know the procedure for calculating trans
formation coefficients and have some feeling for the mean
ings of the individual coefficients, let the experimentation
begin.

Try "moving" triangle II a little further to the right and
see how that affects the whole picture. Recall that the E
coefficient deftnes the amount of X translation. Change the
value of E in line 8020 from I to 2 and see wbat happens.
Instead of creating a solid image, these transformations de
ftne an unexpectedly complex image with an intricate, sym
metric hole structure.

Whenever the original image is not exactly overlaid by
its transformed images, those transformations will not ex
actly recreate the original image. For example, the seven
transformations starting in line 6000 of Fraaal Decoder rep
resent my attempt to encode a circle. I overlaid the original
circle with seven smaller circles, one at the center and six
around the central one.

The resulting decoded image is not a circle. It is a ring
of six hexagons around a central bexagon. The decoded re
sult is a close approximation to a circle because my col
lage was only a close approximation.

Keep in mind that this image compression technique is
most useful for images which are fractal in nature. These
are images that are complex with some self-similarity at
any level of magnification. Ordinary geometric objects sucb
as lines, angles, and smooth curves are better-represented
by algebraic expressions or by a few points than by this
fractal compression method.

It takes only four numbers (the X and Y values of its
two endpoints) to defme all the points on a straight line.
Trying to defme the image of a fern or a cloud or the bark
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triangle I is the result of shrinking the original to half its 
initial size in the X and Y directions (A=D=0.5). It is not 
rotated (B=C=O), and it is not translated (E=F=O) since 
its lower left comer coincides with the original. 

Now put the data for triangle n into lines 41, 43, and 
45 and run the program again. The transformation coeffi
cients A-F for this triangle are 0.5, 0, 0, 0.5, I, I. The values 
of E and F tell that this triangle is shifted I unit to the right 
and I unit up from the original triangle. This is seen by 
comparing their lower left comers. 

Replacing the data in lines 41, 43, and 45 with values 
for triangle ill and then again for triangle IV gives the fol
lowing set of transformation coefficients for the four triangles: 

Triangle CoeHlclents 

A B C 0 E F 
I 0.5, 0, 0, 0.5, 0, 0 
II 0.5, 0, 0, 0.5, 1, 1 
III 0.5, 0, 0, 0.5, 0, 2 
IV - 0.5, 0, 0, - 0.5, 1, 3 

Notice that the transformation for triangle IV has nega
tive scaling factors . These correspond to flipping the im
age in the X direction and then in the Y direction (as well 
as shrinking it by 0.5) . Can you see why E and F are I 
and 3 for triangle IV? 

Each transformation must be given a probability factor 
for use in the Fractal Decoder program. This factor must 
be between 0 and I. The sum of the probabilities should 
be 1.00. One way to pick these probability factors is to use 
the ratios of the areas of the transformed images. Since all 
four of our triangles are the same size, we can give them 
equal probabilities of 0.25. 

Now we are ready to try this data in Fractal Decoder 
to see if it does generate the image of a triangle. Change 
line 20 to RESTORE 8000. Then add these lines: 

8()(j() DATA 4 
8()F) DATA ().5, () , () , () . 5, () , () , ().25 
8()2() DATA ().5 , () , () , (). 5, 1, 1, ().25 
8()3() DATA () . 5, 0, () , () . 5, () , 2, ().25 
8()4() DATA-().5, () , (), - ().5, 1, 3, () . 25 

FIGURE 2: SPIRALS 

FIGURE 3: FOSSIL SNAIL 

The first data value identifies the number of transforma
tions. The next four lines contain the transformation coef
ficients A-F and the probability for each. 

ON YOUR OWN 
You can make triangle IV appear "lighter" with fewer 

points by reducing its probability. Change the last values 
in lines 8010-8040 to 0.3, 0,3, 0.3, and 0.1. In this case the 
points in triangle IV will be chosen one-third as often as 
in any of the other triangles. 

Now that you know the procedure for calculating trans
formation coefficients and have some fueling for the mean
ings of the individual coefficients, let the experimentation 
begin. 

Try "moving" triangle n a little further to the right and 
see how that affects the whole picture. Recall that the E 
coefficient defines the amount of X translation. Change the 
value of E in line 8020 from I to 2 and see what happens. 
Instead of creating a solid image, these transformations de
fine an unexpectedly complex image with an intricate, sym
metric hole structure. 

Whenever the original image is not exactly overlaid by 
its transformed images, those transformations will not ex
actly recreate the original image. For example, the seven 
transformations starting in line 6000 of Fractal Decoder rep
resent my attempt to encode a circle. I overlaid the original 
circle with seven smaller circles, one at the center and six 
around the central one. 

The resulting decoded image is not a circle. It is a ring 
of six hexagons around a central hexagon. The decoded re
sult is a ciose approximation to a circie because my col
lage was only a ciose approximation. 

Keep in mind that this image compression technique is 
most useful for images which are fractal in nature. These 
are images that are complex with some self-similarity at 
any level of magnification. Ordinary geometric objects such 
as lines, angles, and smooth curves are better-represented 
by algebraic expressions or by a few points than by this 
fractal compression method. 

It takes only four numbers (the X and Y values of its 
two endpoints) to define all the points on a straight line. 
Trying to defme the image of a fern or a cioud or the bark 
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my makes you lose the flag, so be careful.
Each player moves at a fast pace, but the bullets travel

much faster. The winner is shown at the end of the game.
Pon I controls the green player, while Pon 2 controls the
red.

This game is filst-paced and great fun for twO players.
To enter it, you will need to use Flankspeed (page 63). To
play, you need to type LOAD "FLAG HUNr,8,1 (return)
(followed by) SYS 49152 (rerum). Have fun. 0

SEE PROGRAM LISTING ON PAGE 67

Commodofe is • registered lrademarx Of Commodore Electronics LTD

THE EXCELERATOR PLUS DISK DRIVE
(fully compatible with Commodore 64 or 64C)

Dodging your enemy's fire while trying to quickly
snatch the flag and return it to base is your main
objective in Flag Hunt. Unfortunately, it isn't
quite so easy. Besides dodging the bullets (they

move quite filst), you must avoid hand-to-hand combat with
your opponent. If you run into either your opponent or a
bullet, you lose possession of the flag and are automatical
ly returned to base. To shoot a bullet, press the fire bUllon
and move the joystick in the direction you wish to shoot.
You must release the fire bullon before another shot can
be taken.

The flag (the flashing F) you want to get appears above
your opponent's base (the flashing triangle). By use of the
ladders, make your move towards the flag. You must be to
tally on top of the base to receive the flag. The flag will
disappear when you have possession, and then you must
rerum to your base. Getting shot or running into the ene-

By John Fedor

For the C-64

FLAG HUNTFLAG HUNT 
For the C-64 

By John Fedor 

D odging your enemy's fire while trying to quickly 
snatch the flag and rerum it to base is your main 
objective in Flag Hunt. Unfortunately, it isn't 
quite so easy. Besides dodging the bullets (they 

move quite filst), you must avoid hand-ta-hand combat with 
your opponent. If you run into either your opponent or a 
bullet, you lose possession of the flag and are automatical
ly returned to base. To shoot a bullet, press the tire button 
and move the joystick in the direction you wish to shoot. 
You must release the fire button before another shot can 
be taken. 

The flag (the flashing F) you want to get appears above 
your opponent's base (the flashing triangle) . By use of the 
ladders, make your move towards the flag. You must be to
tally on top of the base to receive the flag. The flag will 
disappear when you have possession , and then you must 
return to your base. Getting shot or running into the ene-

my makes you lose the flag, so be careful. 
Each player moves at a filst pace, but the bullets travel 

much filster. The winner is shown at the end of the game. 
Port I controls the green player, while Port 2 controls the 
red. 

This game is filst-paced and great fun for two players. 
To enter it, you will need to use Flankspeed (page 63). To 
play, you need to type LOAD "FLAG HUNT",8,1 (return) 
(followed by) SYS 49152 (return). Have fun. 0 

SEE PROGRAM LISTING ON PAGE 67 

THE EXCELERATOR PLUS DISK DRIVE 
(fully compatible with Commodore 64 or 64C) 
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games clearly demonstrated to compu
ter software makers that the public is
no longer bored with action-oriented
software.

2. Commodore disks compete with
Nintendo and Sega cartridges for shelf
space in discount stores. Hot joystick
contests are a good way to lure video
gamers into the computer audience.

3. The British market voraciously
gobbles action games. This has crea
ted a reservoir of hundreds of titles for
any American publisher that wants to
put together a line of C-{i4 leisureware.

Sports
This years top sports game combines

elements of both action and statistical
simulations. Ed Ringler's Superstar lee
Hockey (Mindscape) lets the compu
terist interact at a variety of levels. It
is possible to coach from the sidelines
or directly control the skaters on the
ice.

A game of Superstar lee Hockey is
fun, but the prognun's system of league
play delivers the maximum entertain
ment punch. The player must succeed
as general manager, coach, and play
er to tum a franchise into a dynasty.

Pure-Stat rootball (Software Simula
tions), John EJway's QiJanerback (Mel
bourne House), and 4th and Inches
(Accolade) have turned a weakness in
the Commodore software library into
a strength. Football funatics haven't had
many choices, but these three titles are
Super Bowl quality.

Pure-Stat rootball (Software Simula
tions), by the same group which crea
ted Super Bowl Swulny (Avalon Hill),
is the best fbotball statistical simula
tion available for any home computer.
The solitaire mode is especially good,
because the computerized coach adjusts
to the gamer's play selection strategy
during the course of the game.

The other two pigskin programs are
more action-oriented. John EJway's
Quanerback is a faithful home trans
lation of a popular 1987 coin-op. 4th
& Inches, by veteran designer Bob
Whitehead, makes it easy for players
to pick offensive and defensive forma
tions by showing the alternatives right
on the playfield screen. This permits
the game to include a variety of plays
without asking the human participants
to memorize a lot of pass routes and
blocking assignments.

Epyx, which pioneered Olympic
style sports with Summer Games, ap
plies the latest programming and de
sign techniques to 1988's The Games.
This multievent action-strategy pro
gram is packed with cold weather ath
letic action amid the pageantry of the
Wmter Olympics.

Superstar Indoor Spons (Mindscape)
comes from the same Ed Ringler-led
design team as Superstar Ice Hockey.
It offers four off-beat events; ping pong,
bowling, darts, and air hockey. Each
of these contests is good enough to
stand alone, but together they make Su
perstar Indoor Spons and outstanding
software bargain.

Action
Constantly complaining commuters

have finally gotten a game which cele
brates their ordeal. Metrocross (Epyx)
is a madcap race against time in which
the onscreen character leaps barriers,
dodges rolling cans, and rides skate
boards to get to his destination.

Blockbuster (Mindscape) adds some
new wrinkles to the classic wail-bash
ing game in which players try to clear
playfields one brick at a time. The
main innovation is that the player can
convert tokens, earned by destroying
key bricks, into extra powers. A play
field construction module gives com
puterislS the chance to concoct their
own Blockbuster challenges.

Bubble Ghost (Accolade) rewards ac
curacy, not speed. The player blows
puffs of air to gently guide a fragile
bubble around sharp spikes, lit candles,
and similar perils. The InIOgrames de-

The Lipstik
controller
included

with Eche
lon adds a

play ele
ment not
found in

any previ
ous flight
simulator:

the capabil
ity of shout

ing com
mands at

other C!11W

members.

sign group, also known for the splashy
Captain Blood on the Amiga, com
bines simple, well-drawn visual ele
ments into a wide variety of engaging
puzzles.

Speed Buggy (Datasoft) and 4x4
(Epyx) give computerists the chance to
vicariously experience the thrills ofoff
road racing. Although the games de
pict the situation somewhat different
ly from each other, both are fast-paced
and reasonably challenging. Speed
Buggy stresses high speed driving over
tortuously curving roads, while 4x4
emphasizes road hazmds like rocks and
fences.

Action Shul""
Strategy games built on simple, joy

stick-driven interfaces show no decline
in popularity. They have the excitement
of action games, plus the additional
mental challenge once found only in
the standard strategy contests.

The Three Scooges (Cinemaware) is a
computerized board game with the flair
players expect from Bob and Phyllis 1a
cob's design and development taskforce.
It vividly evokes the Three Stooges'
slapstick comedy through ilS charming
action games derived from some of
their most famous scenes.

The computerist directs the efforts
of Larry, Moe, and Curly to raise
enough money to save an orphanage
from foreclosure. The only way the
boys can earn money for this worthy
cause is to take jobs, each represented
by an action game.

The Three Stooges has loIS of phy
sical comedy, and the characters exude
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games clearly demonstrated to compu
ter software makers that the public is 
no longer bored with action-oriented 
software. 

2. Commodore disks compete with 
N intendo and Sega cartridges for shel f 
space in discount stores. Hot joystick 
contests are a good way to lure video 
garners into the computer audience. 

3. The British market voraciously 
gobbles action games. This has crea
ted a reservoir of hundreds of titles for 
any American publisher that wants to 
put together a line of C.{i4 leisureware. 

Sports 
This year's top sports game combines 

elements of both action and statistical 
simulations. Ed Ringler's Superstar Ice 
Hockey (Mindscape) lets the compu
terist interact at a variety of levels. [t 
is possible to coach from the sidelines 
or directly control the skaters on the 
ice. 

A game of Superstar Ice Hockey is 
fun , but the program's system of league 
play delivers the maximum entertain
ment punch. The player must succeed 
as general manager, coach, and play
er to tum a franchise into a dynasty. 

Pure-Stat fOOtball (Software Simula
tions), John Elway's Quanerback (Mel
bourne House), and 4th and Inches 
(Accolade) have turned a }Veakness in 
the Commodore software library into 
a strength. Football fimatics haven't had 
many choices, but these three titles are 
Super Bowl quality. 

Pure-Stat fOOtball (Software Simula
tions) , by the same group which crea
ted Super Bowl Sunday (Avalon Hill), 
is the best football statistical simula
tion available for any home computer. 
The solitaire mode is especially good, 
because the computerized coach adjusts 
to the gamer's play selection strategy 
during the course of the game. 

The other two pigskin programs are 
more action-oriented. John Elway's 
Quanerback is a faithful home trans
lation of a popular 1987 coin-op. 4th 
& Inches, by veteran designer Bob 
Whitehead , makes it easy for players 
to pick offensive and defensive forma
tions by showing the alternatives right 
on the playfield screen. This permits 
the game to include a variety of plays 
without asking the human participants 
to memorize a lot of pass routes and 
blocking assignments. 

Epyx , which pioneered Olympic
style sports with Summer Games, ap
plies the latest programming and de
sign techniques to 1988's The Games. 
This multievent action-strategy pro
gram is packed with cold weather ath
letic action amid the pageantry of the 
Wmter Olympics. 

Superstar Indoor Spons (Mindscape) 
comes from the same Ed Ringler-led 
design team as Superstar Ice Hockey. 
[t offers four off-beat events: ping pong, 
bowling, darts, and air hockey. Each 
of these contests is good enough to 
stand alone, but together they make Su
perstar I"door Spons and outstanding 
software bargain. 

Action 
Constantly complaining commuters 

have finally gotten a game which cele
brates their ordeal. Metrocross (Epyx) 
is a madcap race against time in which 
the onscreen character leaps barriers, 
dodges rolling cans, and rides skate
boards to get to his destination. 

Blockbuster (Mindscape) adds some 
new wrinkles to the classic wall-bash
ing game in which players try to clear 
playfields one brick at a time. The 
main innovation is that the player can 
convert tokens, earned by destroying 
key bricks, into extra powers. A play
field construction module gives com
puterists the chance to concoct their 
own Blockbuster challenges. 

Bubble Ghost (Accolade) rewards ac
curacy, not speed. The player blows 
puffS of air to gently guide a fragile 
bubble around sharp spikes, lit candles, 
and similar perils. The Infugrames de-

The Lipstik 
controller 
included 

with Eche
lon adds a 

play ele
ment not 
found in 

any previ
ous flight 
simulator: 

the capabil
ity of shout

ing com
mands at 

other crew 
members. 

sign group, also known for the splashy 
Captain Blood on the Amiga, com
bines simple, well-drawn visual ele
ments into a wide variety of engaging 
puzzles. 

Speed Buggy (Datasoft) and 4x4 
(Epyx) give computerists the chance to 
vicariously experience the thrills of off
road racing. Although the games de
pict the situation somewhat different
ly from each other, both are fast-paced 
and reasonably challenging. Speed 
Buggy stresses high speed driving over 
tortuously curving roads, while 4x4 
emphasizes road hazards like rocks and 
fences. 

Action Strategy 
Strategy games built on simple, joy

stick-driven interfuces show no decline 
in popularity. They have the excitement 
of action games, plus the additional 
mental challenge once found only in 
the standard strategy contests. 

The T7Jree Stooges (Cinemaware) is a 
computerized board game with the flair 
players expect from Bob and Phyllis Ja
cob's design and development taskforce. 
It vividly evokes the Three Stooges' 
slapstick comedy through its charming 
action games deri ved from some of 
their most fiunous scenes. 

The computerist directs the efforts 
of Larry, Moe, and Curly to raise 
enough money to save an orphanage 
from foreclosure. The only way the 
boys can earn money for this worthy 
cause is to take jobs, each represented 
by an action game. 

The T7Jree Stooges has lots of phy
sical comedy, and the characters exude 
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,3,169,0,133,2,88
·70 DATA 96,173,141,2,41,4,240,10,165,197
,201,10,208,4,165,2

·80 DATA 240,3,76,49,234,169,255,133,2,16
9,0,133,187,169,2,133

·90 DATA 188,169,0,133,183,165,209,166,21
0,133,3,134,4,169,5,24

'100 DATA 101,3,133,3,169,0,101,4,133,4,1
60,19,177,3,201,16

·110 DATA 208,92,160,0,177,3,201,34,2rJ8,8
4,230,3,177,3,201,34

·120 DATA 240,24,72,41,64,170,104,41,63,2
01,32,176,2,9,64,224

·130 DATA 64,208,2,9,128,145,187,200,16,2
26,132,183,169,96,133,185

·140 DATA 169,8,133,186,32,213,243,165,18
6,32,180,255,165,185,32,150

·150 DATA 255,166,214,160,29,24,32,240,25
5,32,165,255,170,32,165,255

·160 DATA 32,205,189,166,214,160,0,24,32,
240,255,32,66,246,169,0

'170 DATA 133,2,76,49,234

WHIRLPOOL C-64
In searching for ways of enhancing title screens, game

screens, etc., I came up with Whirlpool. This program will
make your screen turn into your kitchen sink as the water
goes down the drain.

After you've typed in a copy, run it. The loader will POKE
the data into memory. At the top of the screen you will see
a number. This number will increment from 0 to 16666.
U the last number is not 16666 there is an error, and an
error message will appear. But if everything goes well, you
will be prompted how to use the ML program. To stan the
entrancing effect, type SYS 49152 and to stop it before you
get dizzy, type SYS 49155. Have fun! -Jeffrey D. Panici

Sandwich, n..

·10 REM WHIRLPOOL- C64/(C) 1988
·20 REM BY JEFFREY D. PANICI
·25 REM TO STARTSYS49152 TO STOPSYS49155
•JrJ REM LOADER
·40 CK=.:PRINTCHR$(147):FORC=49152T049342

:READD:POKEC,D
·41 CK=CK+D:PRINT"[HOME]LOADING ":CK:NEXT
·42 IFCK<>16666THENPRINT"ERROR[3"!"] IN D

ATA •• ":END
·45 PRINT"SYS 49152 TO START SYS 49155 TO

STOP.":END
.SfJ REM ML DATA
·55 DATA 76,49,192,76,112,192,0,0
·60 DATA 1,2,3,4,5,6,7,7
'70 DATA 7,7,7,6,5,4,3,2
·80 DATA 1,0,0,0,4,5,6,7
'90 DATA 7,7,7,6,5,4,3,2
·lrpJ DATA 1,0,0,0,0,1,2,3
·110 DATA 4,120,169,88,141,20,3,169
·120 DATA 192,141,21,3,169,1,141,26

·130 DATA 208,169,0,141,18,2rJ8,173,17
·140 DATA 208,41,119,141,17,208,173,22
·150 DATA 208,41,247,141,22,208,88,96
'160 DATA 173,25,208,41,1,240,11,169
·170 DATA 1,141,25,208,32,150,192,76
·180 DATA 49,234,104,168,104,170,104,64
·190 DATA 120,169,128,141,26,208,169,49
·200 DATA 141,20,3,169,234,141,21,3
·210 DATA 173,22,208,41,240,9,8,141
·220 DATA 22,208,173,17,208,41,240,9
·230 DATA 11,141,17,208,88,96,174,6
·240 DATA 192,173,22,208,41,248,29,7
·250 DATA 192,141,22,208,173,17,208,41
·260 DATA 248,29,28,192,141,17,208,238
·270 DATA 6,192,173,6,192,201,21,144
'280 DATA 5,169,0,141,6,192,96

ONI·TOUCH
Are you 64 users out there aggravated by having to hit

the RUN SIDP key along with RESTORE? Yeah? Then
you'll appreciate this neat little down-and-dirty program
ming trick: the short BASIC program below repaints the
NMI hanclJer so that the subroutioe cbecking for the RUN
SIDP key is bypassed. Next, a small ML "wedge" routine
is inserted into the BASIC main loop to make sure that the
NMI alterations stay intact. The result: a one-touch RE
SIDRE key! You1l enjoy the convenience, and your RUN
SIDP key can take a well-deserved rest. - Barry L. Camp

Berrien Springs, MI

·1 REM ONE-TOUCH RESTORE KEY
·2 REM BY BARRY L. CAMP
·3 REM
·4 REM TO DISABLE, TYPE:
·5 REM SYS58451:SYS64789 [RETURN]
•6 :
·7 A=2024:FORX=ATOA+10:READY:POKEX,Y:NEXT
·8 POKEA+ll,PEEK(770):POKEA+12,PEEK(771)
·9 POKE56333,127:POKE771,A/256:POKE770,«
A/256)-PEEK(771»*256

·lrJ POKE56333,129:PRINT"[DOWN]ONE-TOUCH R
ESTORE ENGAGED.":NEW

·11 DATAI69,102,160,254,141,24,3,140,25,3
,76

seRliN LINI RIV..SIR
The following programs are for the 64 and 128 in 40

columns. These routines will reverse any number of cbar
acters on any screen line beginning at any column. It takes
the form SYS(address), row, col, no. of characters. If the
number of characters exceeds characters remaining on the
line, the extra characters will be ignored. In other words,
the reversal will not wrap to the next line. The routines
are completely relocatable (change the variable SA).

To undo the reversal, call the routine again with the same
parameters. Put the routine in a loop to flash a high score
or to call attention to an error condition. Or use it to hi
light a menu selection.

Unlike most C-128 screen operations, row and column
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,3,169,0,133,2, 88 
·70 DATA 96,173,141,2,41,4,240,10,165,197 
,201,10,208,4,165, 2 

·80 DATA 240,3,76,49,234,169,255,133,2,16 
9,0,133,187,169,2,133 

·90 DATA 188,169,0,133,183,165,209,166,21 
0,133,3,134,4,169,5,24 

·100 DATA 101,3,133,3,169,0,101,4,133,4,1 
60,19 ,177,3,201 , 16 

·110 DATA 208,92,160,0,177,3,201,34,208,8 
4,230,3,177,3,201,34 

·120 DATA 240,24,72,41,64,170,104,41,63,2 
01,32,176 , 2,9,64,224 

·130 DATA 64,208,2,9,128,145,187,200,16,2 
26,132,183,169,96,133,185 

· 140 DATA 169,8,133,186,32,213,243,165,18 
6,32,180,255,165,185,32,150 

·150 DATA 255,166,214,160,29,24,32,240,25 
5,32,165,255,170,32,165,255 

·160 DATA 32,205 ,189,166,214,160,0,24,32, 
240,255,32,66,246,169,0 

·170 DATA 133,2,76,49,234 

WHIRLPOOL CoM 
In searching for ways of enhancing title screens, game 

screens, etc., I came up with Whirlpool. This program will 
make your screen turn into your Icitchen sink as the water 
goes down the drain . 

After you've typed in a copy, run it. The loader will POKE 
the data into memory. At the top of the screen you will see 
a number. This number will increment from 0 to 16666. 
U the last number is not 16666 there is an error, and an 
error message will appear. But if everything goes well, you 
will be prompted how to use the ML program. To start the 
entrancing effect, type SYS 49152 and to stop it before you 
get dizzy, type SYS 49155. Have fun! - Jeffrey D. Panici 

Sandwich, IL 

·10 REM WHIRLPOOL- C64/(C) 1988 
·20 REM BY JEFFREY D. PANICI 
·25 REM TO STARTSYS49152 TO STOPSYS49155 
.3f) REM LOADER 
· 40 CK= . :PRINTCHR$(147):FORC=49152T049342 

:READD:POKEC,D 
·41 CK=CK+D :PRINT"[HOME)LOADING ";CK :NEXT 
·42 IFCK<>16666THENPRINT"ERROR[3"!") IN D 

ATA •• ":END 
·45 PRINT"SYS 49152 TO START SYS 49155 TO 

STOP .": END 
. 5r) REM ML DATA 
·55 DATA 76,49,192,76,112,192,0,0 
·60 DATA 1,2,3,4,5,6,7,7 
·70 DATA 7,7,7,6,5,4,3,2 
·80 DATA 1,0,0,0,4,5,6,7 
·90 DATA 7,7,7,6,5,4,3,2 
·100 DATA 1,0,0,0,0,1,2,3 
·110 DATA 4,120,169,88,141 , 20,3,169 
·120 DATA 192,141,21,3,169,1,141,26 

·130 DATA 208,169,0,141,18,208,173,17 
· 140 DATA 208,41,119,141,17,208,173,22 
·150 DATA 208,41,247,141,22,208,88,96 
·160 DATA 173,25,208,41,1,240,11,169 
·170 DATA 1,141,25,208,32,150,192,76 
·180 DATA 49,234,104,168,104,170,104,64 
·190 DATA 120,169,128,141,26,208,169,49 
· 200 DATA 141,20,3,169,234,141,21,3 
· 210 DATA 173,22,208,41,240,9,8,141 
·220 DATA 22,208,173,17,208,41,240,9 
· 230 DATA 11,141,17,208,88,96,174,6 
·240 DATA 192,173,22,208,41,248,29,7 
·250 DATA 192,141,22,208,173,17,208,41 
·260 DATA 248,29,28,192,141,17,208,238 
·270 DATA 6,192,173,6,192,201,21,144 
·280 DATA 5,169,0,141,6,192,96 

ONI·TOUCH 
Are you 64 users out there aggravated by having to hit 

the RUN SlOP key along with RESTORE? Yeah? Then 
you'll appreciate this neat Httle down-and-diny program
rrung trick: the shon BASIC program below repoints the 
NMI handler so that the subroutine checIcing for the RUN 
SlOP key is bypassed. Next, a small ML "wedge" routine 
is insened into the BASIC main loop to make sure that the 
NMI alterations stay intact. The result: a one-touch RE
SIDRE key! You'll enjoy the convenience, and your RUN 
SlOP key can take a well-deserved rest. - Barry L. Camp 

Berrien Springs, MI 

·1 REM 
·2 REM 
·3 REM 

ONE-TOUCH RESTORE KEY 
BY BARRY L. CAMP 

·4 REM TO DISABLE, TYPE: 
·5 REM SYS58451:SYS64789 [RETURN) 
·6 
·7 A=2024:FORX=ATOA+10:READY:POKEX,Y:NEXT 
·8 POKEA+ll,PEEK(770):POKEA+12,PEEK(771) 
·9 POKE56333,127:POKE771,A/256:POKE770,« 
A/256)-PEEK(771))*256 

. F) POKE56333,129: PRINT" [DOWN)ONE-TOUCH R 
ESTORE ENGAGED.":NEW 

·11 DATA169,102,160,254,141,24,3,140,25,3 
,76 

seRliN LINI RIVIR.IR 
The following programs are for the 64 and 128 in 40 

columns. These routines will reverse any number of char
acters on any screen line beginning at any column. It takes 
the form SYS(address), row, col , no. of characters. If the 
number of characters exceeds characters remaining on the 
line, the extra characters will be ignored. In other words, 
the reversal will not wrap to the next line. The routines 
are completely relocatable (change the variable SA) . 

To undo the reversal, call the routine again with the same 
parameters. Put the routine in a loop to flash a high score 
or to call attention to an error condition. Or use it to hi
light a menu selection. 

Unlike most C-128 screen operations, row and column 

AHOY! 41 







are the absolute screen coordinates, not the relative coor
dinates of the current window. Some simple math can be
used to contine the reversal to the current window. Loca
tion 228 holds the absolute bottom row, 229 the top row,
230 the left column, and 231 the right column.

- Richard Curcio

'100 SA=828:CK=0
·110 FORA=rtr076:READD
·120 POKESA+A,D:CK=CK+D:NEXT
·IYJ IFCK<>IFJ89THENPRINT"[3"*"] DATA ERR

OR [3"*"]":END
•14rJ PRINT"SCREEN LINE REVERSER": PRINT
'IYJ PRINT"SYS"SA"[LEFT],ROIJ,COL,NUMBER 0
F CHARACTERS"

•16rJ END
-170 DATA32,155,183,224,25,176,67,134
·180 DATA174,32,155,183,224,40,176,58
·190 DATA134,175,166,174,181,217,41,127
-200 DATA133,194,189,240,236,133,193,24
-210 DATA165,175,101,193,133,193,144,2
-220 DATA230,194,169,41,229,175,133,175
-230 DATA24,32,155,183,228,175,144,2
-240 DATA166,175,134,174,160,0,177,193
-250 DATA73,128,145,193,200,196,174,144
·260 DATA245,96,76,72,178

128 V....OIl

-100 REM *** LINE REVERSE 128 ***
-110 SA=4864:REM LOCATABLE
-120 CK=0:FORI=rtr061:READD:POKESA+I,D:CK=
CK+D:NEXT

-13rJ IFCK<>8767THENPRINT"** ERROR IN DATA
**":END

-IMJ PRINT"TO USE: SYS"SA"[LEFTJ, ROW, CO
L, # OF CHRS":END

'150 DATA36,215,48,57,201,25,176,53
-160 DATA224,40,176,49,134,175,170,189
-170 DATA76,192,133,196,189,51,192,24
-180 DATA101,175,133,195,144,2,230,196
-190 DATA169,41,229,175,133,175,152,170
-200 DATA228,175,144,2,166,175,134,174
-210 DATA160,0,177,195,73,128,145,195
-220 DATA200,196,174,144,245,96

••MMI RAM ..SK
While playing with my 1750 RAM Expansion and a mem

ory map of the C-128, I discovered a primjtive way to use
the 1750 as a RAM disk. It can store eight BASIC pro
grams for immediate retrieval. The programs can be up to
ISO blocks in length. They are stored in banks 0 through
7 in the 1750. The program will work with the li'OO but
only with two programs (Banks 0 & I). The program uses
three Function Keys:

F4: Read from the requested Bank number
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F6: Write to the requested Bank number
F8: Swap the program in memory for the one in the reques

ted Bank Number

-FJ KEY 4, "8= :BANKrJ:FETCH2,4624,4624,B:F
ETCH 46rJ8rJ, 7168, 7168,B:BANKl5:"+CHR$(27)
+"J[RIGHT] [RIGHT]"

•2rJ KEY 6, "B= :BANK0: STASH2, 4624,4624, B: S
TASH 46rJ8rJ, 7168, 7168,B:BANKl5:"+CHR$(27)
+"J[RIGHT] [RIGHT]"

·30 KEY 8,"B= :BANK0:SWAP2,4624,4624,B:SW
AP 46rJ8rJ, 7168,7168, B: BANKl5: "+CHR$( 27)+"
J[RIGHT] [RIGHT]"

- Steve Stutts
Loretto, TN

COLOR SQUARI. 12.
This short program is quite a workhorse. It allows you

to create low-resolution graphics in 128 8D- or 4O-column
mode (although 8O-column looks better). Your paint brush,
represented by an asterisk, starts in the center of the screen.
By using a joystick in Port 2 you move the asterisk and
push the button to tum a square "on." Be careful, though;
a square is erased if you go over it a second time. Th change
colors, press the C key and type a number 1-16, (the color
codes appear on pages 247-248 in the 128 system guide).
Press the E key to erase the entire screen and the H key
to return to home position in the upper left corner. Also,
be careful about moving the asterisk off the sides of the
screen, as this causes gaps in your picture. Have fun!

- Blake Buckley
Hereford, TX

·lfJ s=rJ: PRINT" [CLEAR ]": FORX=ITOU: PRINT: N
EXT: A$="[UP] [RIGHT] [DOWN] [LEFT]"

-IS B$="[UP] [RIGHT] [DOWN] [RIGHT] [DOWN] [LE
FT] [UP] [LEFT]": PRINTCHR$(27)+"M": PRINTTA
B( 4rJ) "*[ LEFT]";

-2rJ FORP=1T02rJ: NEXT: GETZ$: IF Z$<>""THENGO
SUB110

·30 J=JOY(2):IF J=0THENGOT020
·40 IF J>127THENGOTOlrJJ
·5rJ IFS=ITHENPRINT"[RVSON] [RVSOFF]"; :GOT
o 70

·6rJ PRINT" ";
·70 IFINT(J/2)=J/2 THEN GOT090
·8rJ J=(J+l) /2 :PRINTMID$(A$,J,I);" [LEFT]*[
LEFT]"; :s=rJ: GOT02rJ

•9rJ J=J-l: PRINTMID$(B$,J, 2);" [LEFT]*[LEFT
]" ; :s=rJ: GOT02fJ

·FJrJ PRINT"[RVSON] [RVSOFF][LEFT]"; :S=I:G
OT02rJ

-urJ PRINT" ";: IF Z$="E"THENPRINT"[HOHE]*
[LEFT]";

·12rJ IFZ$="H"THENPRINT"[HOHE]*[LEFT]";
-13rJ IF Z$="C"THENINPUT"[HOME]";CL:COLOR
5, CL: PRINT" [HOME][ 5" "][ HOME] *[LEFT]"

•IMJ RETURN

are the absolute screen coordinates, not the relative coor
dinates of the current window. Some simple math can be 
used to contine the reversal to the current window. Loca
tion 228 holds the absolute bottom row, 229 the top row, 
230 the left column, and 231 the right column. 

- Richard Curcio 

M VI ••• OII 

· 100 SA=828 :CK=0 
·110 FORA=rtr076:READD 
· 120 POKESA+A,D:CK=CK+D:NEXT 
·IY) IFCK<>lF)89THENPRINT"[3"*"] DATA ERR 

OR [3"*"]" :END 
· lM) PRINT"SCREEN LINE REVERSER" : PRINT 
·lsr) PRINT"SYS"SA"[LEFT],ROIJ,COL,NUMBER 0 
F CHARACTERS" 

• [6r) END 
· 170 DATA32 , 155,183,224,25,176,67 , 134 
· 180 DATA174,32,155,183,224 , 40,176,58 
·190 DATA134,175,166,174,181,217,41,127 
· 200 DATA133,194,189,240,236,133,193,24 
· 210 DATA165,175,101,193,133,193,144,2 
·220 DATA230,194,169,41,229,175,133,175 
· 230 DATA24,32,155,183 , 228,175 ,144,2 
· 240 DATA166,175,134,174,160,0 , 177,193 
· 250 DATA73,128,145,193,2rY),196,174,144 
· 260 DATA245,96 ,76,72,178 

121 VI ••• OII 

· 100 REM *** LINE REVERSE 128 *** 
·110 SA=4864:REM LOCATABLE 
· 120 CK=0 :FORI=rtr061 :READD:POKESA+I,D :CK= 
CK+D :NEXT 

· lY) IFCK<>8767THENPRINT"** ERROR IN DATA 
**":END 

· lM) PRINT"TO USE : SYS"SA"[LEFT], ROW, CO 
L, # OF CHRS" : END 

·150 DATA36,215,48 ,57,201 ,25,176,53 
·16r) DATA224 , 4r), 176, 49,134,175 , 17r), 189 
· 170 DATA76,192,133,196,189,51,192,24 
· 180 DATAI01,175,133,195,144,2,230 , 196 
· 190 DATAI69 ,41,229,175,133,17S ,152,170 
· 200 DATA228 , 175,144,2 , 166,175 , 134,174 
·210 DATAI60,0,177,195,73,128,145,195 
· 220 DATA200,196,174,144,24S,96 

a.MM. RAM DISK 
While playing with my 1750 RAM Expansion and a mem

ory map of the C-128, I discovered a primitive way to use 
the 1750 as a RAM disk. It can store eight BASIC pro
grams for immediate retrieval. The programs can be up to 
180 blocks in length. They are stored in banks 0 through 
7 in the 1750. The program will work with the l-m but 
only with two programs (Banks 0 & I). The program uses 
three Function Keys: 

F4: Read from the requested Bank number 
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F6: Write to the requested Bank number 
F8: Swap the program in memory for the one in the reques

ted Bank Number 

• F) KEY 4, "8= : BANKr): FETCH2 , 4624,4624, B: F 
ETCH 46r)8r), 7168, 7168, B: BANKlS : "+CHR$(27) 
+"J[RIGHT] [RIGHT]" 

• 2r) KEY 6, "B= : BANKr): STASH2, 4624, 4624, B: S 
TASH 46r)8r), 7168, 7168, B: BANKlS : "+CHR$(27) 
+"J[RIGHT] [RIGHT]" 

• Y) KEY 8, "B= : BANKr): SWAP2, 4624,4624 , B: SW 
AP 46r)8r), 7168,7168, B: BANKlS: "+CHR$( 27)+" 
J[RIGHT] [RIGHT]" 

COLOR aQUAR.a 12. 

- Steve Stutts 
Loretto, TN 

This short program is quite a workhorse. It allows you 
to create low-resolution graphics in 128 80- or 4O-column 
mode (although 8O-column looks better). Your paint brush, 
represented by an asterisk, starts in the center of the screen . 
By using a joystick in Port 2 you move the asterisk and 
push the button to turn a square "on." Be careful, though; 
a square is erased if you go over it a second time. Th change 
colors, press the C key and type a number 1-16, (the color 
codes appear on pages 247-248 in the 128 system guide). 
Press the E key to erase the entire screen and the H key 
to return to home position in the upper left corner. Also, 
be careful about moving the asterisk off the sides of the 
screen, as this causes gaps in your picture. Have fun! 

- Blake Buckley 
Hereford, TX 

• F) s=r) : PRINT" [CLEAR]": FORX=l TOll: PRINT: N 
EXT: A$=" [UP] [RIGHT] [DOWN] [LEFT]" 

·15 B$=" [UP][RIGHT][DOWN][RIGHT]( DOWN](LE 
FT] [UP] [LEFT]":PRINTCHR$(27)+"M":PRINTTA 
B( M) "*[ LEFT]"; 

• 2r) FORP=1 T02r) : NEXT : GETZ$ : IF Z$<>""THENGO 
SUBIF) 

·30 J=JOY(2):IF J=0THENGOT020 
·40 IF J>127THENGOTOlry) 
·sr) IFS=ITHENPRINT"[RVSON] [RVSOFF]"; : GOT 
o 7r) 

· 6r) PRINT" "; 
·70 IFINT(J/2)=J/2 THEN GOT090 
· 8r) J=(J+l) /2: PRINTMID$(A$,J, 1);" [LEFT]*[ 
LEFT] " ; : s=r) : GOT02r) 

·9r) J=J-l : PRINTMID$(B$,J, 2) ;" [LEFT]*[LEFT 
] " ; : s=r): GOT02r) 

• F)r) PRINT" [ RVSON] [ RVSOFF]( LEFT] " ; : S=1 : G 
OT02r) 

·IF) PRINT" ";: IF Z$="E"THENPRINT"[HOME]* 
[LEFT]"; 

· 12r) I FZ$="H"THENPRINT" [HmIE]* [LEFT]"; 
·13r) IF Z$="C"THENINPUT" [HOME] " ; CL: COLOR 
5, CL: PRINT" [HOME]( 5" "]( HmIE] * [LEFT]" 

· IM) RETURN 
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For the
(-128

By
Leonard
Morris

Y al/iSh is the ultimate projectile game, played
in three dimensional perspective, in which
each player literally tries to bold his ground.

Designed for the Commodore 128 and
played on the 40 column graphic screen, the game requires
two joysticks, one for each player.

The object of the game is to protect your grid squares
from the starlike projectile. If the projectile hits a grid
square, it will vanish. Ifyou are on the vanished grid square,
you fall into oblivion and the game is over. The game will
also end if you only have one square left on your side if
you move totally off the grid.

You have a paddle that you can move anywhere on the
grid if you are on the receiving end:"The other player will
not be able to move his paddle at this time-only the re
ceiver's paddle can move. The paddle is used to catch the
projectile. This is one of two ways you can change from
a receiver to a sender. If the projectile is controlled by the
computer, it will automatically send the projectile to the
other player. If tbe projectile is player-controlled, you use
your joystick to determine the row and column you want
the projectile to land on in your opponent's grid. tfyou se
lect a grid square that has been hit prevjously, the posi
tions of receiver and sender will be reversed.

To select which row and column you want, you must hola
the joystick in one of the four horizontal-vertical positions
and press the fire button. Each position represents a num
ber from I to 4. The positions up, right, down, and left
represent the numbers I, 2, 3, and 4 respectively.

The optiQns available to the players are as follOWS:
Control selection: You choose whether to let the com

puter select which grid square the projectile will hit, or
to let each player decide for himself/herself. The default
selection is the computer.

Projectile's relative speed: This determines the relative
velocity of the projectile towards your grid squares. The
demult choice is the speed of sound, relatively speaking.
The slowest speed is highway traffic and the fastest is the
speed of ligbt.

SkUl level of play: The three levels are amateur, semi
pro, and professional. The player's paddle will have the larg-
est dimensions in the amateur level, and will not change
size no matter where the player moves. In the semi-pro lev
el the paddle will be slightly smaller. The professional lev
el is only for those who have mastered the other two levels.
In this level the paddle changes size according to the posi
tion you are at. The demult choice is amateur level. 0

SEE PROGRAM LISTING ON PAGE 64

anish is the ultimate projectile game, played 
in three dimensional perspective, in which 
each player literally tries to hold his ground. 

Designed for the Commodore 128 and 
played on the 40 column graphic screen, the game requires 
two joysticks, one for each player. 

The object of the game is to protect your grid squares 
from the starlike projectile. If the projectile hits a grid 
square, it will vanish . If you are on the vanished grid square, 
you fall into oblivion and the game is over. The game will 
also end if you only have one square left on your side if 
you move totally off the grid . 

You have a paddle that you can move anywhere on the 
grid if you are on the receiving end. The other player will 
not be able to move his paddle at this time-Only the re
ceiver's paddle can move. The paddle is used to catch the 
projectile. This is one of two ways you can change from 
a receiver to a sender. If the projectile is controlled by the 
computer, it will automatically send the projectile to the 
other player. If the projectile is player-controlled, you use 
your joystick to determine the row and column you want 
the projectile to land on in your opponent's grid . If you se
lect a grid square that bas been bit previously, the posi
tions of receiver and sender will be reversed . 

To select which row and column you want, you must hold 
the joystick in one of the four horizontal-vertical positions 
and press the fire button. Each position represents a num
ber from I to 4. The positions up, right, down, and left 
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represent the numbers I, 2 , 3, and 4 respectively. 
The options available to the players are as follows: 
Control selection: You choose whether to let the com

puter select which grid square the projectile will hit , or 
to let each player decide for himselflherself. The default 
selection is the computer. 

Projectile's relative speed: This determines the relative 
velocity of the projectile towards your grid squares. The 
default choice is the speed of sound , relatively speaking. 
The slowest speed is highway traffic and the fastest is the 
speed of light. 

Skill level of play: The three levels are amateur, semi
pro, and professional . The player's paddle will have the larg-
est dimensions in the amateur level , and will not change 
size no matter where the player moves. In the semi-pro lev
el the paddle will be slightly smaller. The professional lev
el is only for those who have mastered the other two levels. 
In this level the paddle changes size according to the posi
tion you are at. The default choice is amateur level. 0 

SEE PROGRAM LISTING ON PAGE 64 
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disk space. That is low cost animation!
The secret of Revolve is what it does to the three draw

colors in multicolor mode. It automatically revolves them
by moving Color 2 to Color I, Color 3 to Color 2, and
Color I to Color 3 each time the routine is called. The
colors move from one screen location to another, creating
an animation effect. The key to this animation is to draw
your objects using the three colors in sequence. You can
either use a color rotation of I, 2, 3 or 3, 2, I. The se-

REVOLVER
Put Action and Dazzle into Your (-128 Programs

. By Earl Kanady

Y OU are writing a program on your 128 and)OO
would like to add some motion to it to spice it
up. The problem is that most animation pro
grams gobble up more memory than )00 have

available. Do you give up? Not with Revolver on your side!
Revolver is a BASIC loader program that writes a ma

chine language program, Revolve, which uses only 95 bytes
of memory. It allows you to write multicolor animation pro
grams which can take up as linle as one or two blocks of
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REVOLVER 
Put Action and Dazzle into Your (·128 Programs 

By Earl Kanady 

ou are writing a program on your 128 and you 
would like to add some motion to it to spice it 
up. The problem is that most animation pro
grams gobble up more memory than you have 

available. Do you give up? Not with Revolver on your side! 
Revolver is a BASIC loader program that writes a ma

chine language program, Revolve, which uses only 95 bytes 
of memory. It allows you to write multicolor animation pro
grams which can take up as little as one or two blocks of 
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disk space. That is low cost animation! 
The secret of Revolve is what it does to the three draw 

colors in multicolor mode. It automatically revolves them 
by moving Color 2 to Color I, Color 3 to Color 2 , and 
Color I to Color 3 each time the routine is called. The 
colors move from one screen location to another, creating 
an animation effect. The key to this animation is to draw 
your objects using the three colors in sequence. You can 
either use a color rotation of I, 2, 3 or 3, 2, I. The se-













Jim Borden (Carlisle, PAl had some good suggestions
for improving the speed of the program. He suggested us
ing the statement shown in line 15 rather than introducing
another variable with a statement such as 10 = n. In gen
eral, the number of variables and the order in which they
are defined affects the speed of a program.

Jim also used N= RND(.)*J instead of the correspond
ing statement shown in line 20. This selects elements 0
through 99 rather than I through 100, but the calculation
of N is much quicker. To align the subscripts, rewrite line
10, as Jim did, or use the suggestion from Doug Row (Ph0e
nix, AZ) presented last month. Doug added this statement
at the beginning of line 20: X(O)=X(loo). Now the ele
ments of the array are contained within X(O) through X(99),
and Jim's furmula for N works properly. The program runs
in 72 jiffies in FAST mode, nearly a 30% improvement.

Here is a machine language routine for the C-64 from
Steve Morrison (Port Hueneme, CA) which places random
numbers in the range I to 100 into addresses 49408-49507.
Line 40 reads them back into the X array.

·1 REM ===========================
·2 REM COMMODARES PROBLEM #57-1
·3 REM QUICKLY RANDOM
·4 REM SOLUTION BY
·5 REM STEVE MORRISON
·6 REM ============================
·10 FORJ=(JT064:READ A:CS=CS+A: POKE 49152
+J,A: NEXT

·15 IF CS<>9()()2 THEN PRINT"DATA ERROR": S
TOP

·20 DIMX(l(}):FORJ=lTOl(}):X(J)=J:NEXT
•3() SYS 49152
·40 FOR J=l TO 100:X(J)=PEEK(49407+J): NE

XT
·50 END
·1(}) DATA 169,0,168,153,0,193,2(}),192
·110 DATA 100,208,248,170,138,72,160,0
·120 DATA 32,42,192,217,0,193,240,248
·130 DATA 2(}),192,1(}),208,246,168,104,170
·140 DATA 152,157,0,193,232,224,1(}),208
'150 DATA 227,96,32,190,224,165,140,69
·160 DATA 141,69,142,69,143,201,1(}),144
·170 DATA 5,233,1(}),76,53,192,105,1,96

This takes about 250 jiffies on the C-64, but most of the
time is spent in line 40, returning the shuffled values to
BASIC. You might enjoy disassembling Steve's routine to
see how it works. On the C'128 you might use the POINTER
function to locate X(J) in memory and modify Steve's ma
chine language routine to place the raodom numbers direct
ly into X(J).

Problem #57-2: Team Play was a very tough one sugges
ted by Dale GoupeU (Alpena, MI) and William Siupe (Boise,
ID). The problem is to print out schedules for tournament
play. Dale wanted a schedule fur 10 teams so that each team
is played once in each half-season. The season is 18 weeks
long. Also, each team should play once at home and once
away with every other team.
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This solution was sent by Fred Ransom (Oxnard, CA)
in response to Problem #32-3: Round Robin, and it can be
used to meet the requirements of this problem:

·1 REM ==========================
·2 REM COMMODARES PROBLEM #57-2
·3 REM TEAM PLAY
·4 REM SOLUTION BY
·5 REM FRED RANSOM
·6 REM ===--==========================
,If) INPUT "NUMBER OF TEAMS"; N
,20 DIM T$(N): PRINT"GIVE TEAM NAMES:"
'30 FOR K=0 TO N-l
.4f) PRINT"TEAM NUMBER ";K+l;: INPUT T$(K)
·50 NEXT K
·55 IF (N AND 1) THEN N=N+l:T$(N-l)="[3"-
")It

·60 INPUT "TO (P)RINTER OR (S)CREEN [Slot;
FL$

•7() DEV=3 : IF FL$="P" THEN DEV=4
'80 OPEN 4,DEV
·90 FOR J=l TO N-l
·100 FOR A=l TO 3 : PRINT#4 NEXT
·110 PRINT#4,"ROUND ";J
·12() PRINT#4, "HOME", "AWAY"
'13() PRINT#4," [6"="]", "[ 6"="]"
·140 FOR K=0 TO (N/2-1)
'150 IF (J AND 1)=1 THEN PRINT#4, T$(K),
T$(K+N/2)

'160 IF (J AND 1)=0 THEN PRINT#4, T$(K +
N/2), T$(K)

·17() NEXT K
'18() A$=T$(l)
·190 IF N < 3 THEN 240
·200 FOR K=2 TO N-l
'210 T$(K-l)=T$(K)
·22() NEXT K
•23() T$(N-l )=A$
·240 NEXT J
•25f) CLOSE 4

As written, the program prints the schedule of the first N-I
games for N tearns. The second N-I games are against the
same teams but with "HOME" and "AWAY" swapped. You
can modify the program to display those games.

The second part of this problem was to set up William's
tennis doubles matches. There are 3 sets per week on 3
different courts for 12 weeks. Each set consists of 2 teams
with 2 players on each team. There are no fixed teams. The
goal is to have the players, partners, and opponents change
to the greatest extent possible.

Richie v.mee (Buchanan, TN) sent a solution with a nice
printout of the matches. He randomly picked players who
had not a1ready.been picked for each set. This seems like
a fairly fuir way to go about it, although there will certain
ly be some complaints about the results.

·1 REM ================================
·2 REM COMMODARES PROBLEM #57-2 :

Jim Borden (Carlisle, PAl had some good suggestions 
for improving the speed of the program. He suggested us
ing the statement shown in line 15 rather than introducing 
another variable with a statement such as 10 = TI. In gen
eral, the number of variables and the order in which they 
are defined affects the speed of a program. 

Jim also used N=RND(.)*J instead of the correspond
ing statement shown in line 20. This selects elements 0 
through 99 rather than I through 100, but the calculation 
of N is much quicker. To align the subscripts, rewrite line 
10, as Jim did, or use the suggestion from Doug Ropp (Phoe
nix, AZ) presented last month. Doug added this statement 
at the beginning of line 20: X(O)=X(loo). Now the ele
ments of the array are contained within X(O) through X(99), 
and Jim's formula for N works properly. The program runs 
in 72 jiffies in FAST mode, nearly a 30% improvement. 

Here is a machine language routine for the C-64 from 
Steve Morrison (Port Hueneme, CA) which places random 
numbers in the range I to 100 into addresses 49408-49507. 
Line 40 reads them back into the X array. 

·1 REM ================================= 
·2 REM COMMODARES PROBLEM #57-1 
· 3 REM QUICKLY RANDOM 
·4 REM SOLUTION BY 
·5 REM STEVE MORRISON 
· 6 REM ================================= 
· 10 FORJ=(JT064 :READ A:CS=CS+A: POKE 49152 
+J,A: NEXT 

·15 IF CS<>9()()2 THEN PRINT"DATA ERROR": S 
TOP 

·20 DIMX(100):FORJ=lT0100:X(J)=J:NEXT 
'3() SYS 49152 
·40 FOR J=l TO 100:X(J)=PEEK(49407+J): NE 

XT 
·Sf) END 
·100 DATA 169,0,168,153,0,193,200,192 
· 110 DATA 100,208,248,170,138,72,160,0 
·120 DATA 32,42,192,217,0,193,240,248 
·130 DATA 2(f),192,l(ft),208,246,168,104,170 
·140 DATA 152,157,0,193,232,224,100,208 
'150 DATA 227,96,32,190,224,165,140,69 
·160 DATA 141,69,142,69,143,201,100,144 
·170 DATA 5,233,l(ft),76,53,192,105,l,96 

This takes about 250 jiffies on the C-64, but most of the 
time is spent in line 40, returning the shuffled values to 
BASIC. You might enjoy disassembling Steve's routine to 
see how it works. On the C-\28 you might use the POINTER 
function to locate X(J) in memory and modify Steve's ma
chine language routine to place the raodom numbers direct
ly into X(J). 

Problem #57-2: Team Play was a very tough one sugges
ted by Dale Goupell (Alpena, MI) and William Siupe (Boise, 
ID) . The problem is to print out schedules for tournament 
play. Dale wanted a schedule for 10 teams so that each team 
is played once in each half-season. The season is 18 weeks 
long. Also, each team should play once at home and once 
away with every other team. 
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This solution was sent by Fred Ransom (Oxnard, CA) 
in response to Problem #32-3: Round Robin, and it can be 
used to meet the requirements of this problem: 

·1 REM ================================== 
·2 REM COMMODARES PROBLEM #57-2 
· 3 REM TEAM PLAY 
·4 REM SOLUTION BY 
·5 REM FRED RANSOM 
·6 REM ================================== 
• F) INPUT "NUMBER OF TEAMS"; N 
• 2() DIM T$(N) : PRINT"GIVE TEAM NAMES :" 
·30 FOR K=0 TO N-l 
.4f) PRINT"TEAM NUMBER ";K+l;: INPUT T$(K) 
'50 NEXT K 
·55 IF (N AND 1) THEN N=N+l:T$(N-l)="[3"-
"]" 

'6() INPUT "TO (P)RINTER OR (S)CREEN [SlIt; 
FL$ 

• 7() DEV=3 : IF FL$="P" THEN DEV=4 
· 80 OPEN 4,DEV 
·90 FOR J=l TO N-l 
·100 FOR A=l TO 3 : PRINT#4 NEXT 
·1l0 PRINT#4, "ROUND";J 
' 12() PRINT#4, "HOME", "AWAY" 
'13() PRINT#4, "[6"="]", "[6"="]" 
·140 FOR K=0 TO (N/2-1) 
'150 IF (J AND 1)=1 THEN PRINT#4, T$(K), 
T$(K+N/2) 

·160 IF (J AND 1)=0 THEN PRINT#4, T$(K + 
N/2), T$(K) 

·170 NEXT K 
'18() A$=T$(l) 
·190 IF N < 3 THEN 240 
·200 FOR K=2 TO N-l 

, ·210 T$(K-l)=T$(K) 
• 22() NEXT K 
• 23() T$(N-l )=A$ 
'24f) NEXT J 
· 25() CLOSE 4 

As written, the program prints the schedule of the first N-I 
games for N teams. The second N-I games are against the 
same teams but with "HOME" and "AWAY" swapped . You 
can modify the program to display those games. 

The second part of this problem was to set up William's 
tennis doubles matches. There are 3 sets per week on 3 
different courts for \2 weeks. Each set consists of 2 teams 
with 2 players on each team. There are no fixed teams. The 
goal is to have the players, partners, and opponents change 
to the greatest extent possible. 

Richie Vance (Buchanan, TN) sent a solution with a nice 
printout of the matches. He randomly picked players who 
had not already.been picked for each set. This seems like 
a Ihlrly fu.ir way to go about it, although there will certain
ly be some complaints about the results. 

·1 REM ================================== 
·2 REM COMMODARES PROBLEM #57-2 : 

































C19(): AE 44 ()3 DO 02 A9 86 AE 38 C36(): 24 C() 9B BO 2r) A5 02 29 82
C198: 45 r)3 Dr) ()2 M) 86 80 A4 r)o C368: r11 Dr) 04 cr) 72 Fr) 16 cr) 39
C1M): r)7 8C 8B r)4 6r) A9 r) 1 A2 71 C3 7r): 9A Dr) r)6 A5 02 29 r)2 Fr) A5
CU8 : 01 90 3C r)3 E8 Er) r)E Dr) 2F C378: OC A5 FO Dr) r)8 Er) B8 90 2B
C1Br): F8 A9 or) 80 44 r)3 ·80 45 FA C38r) : r)4 Er) C1 9r) 66 CO 9A 9r) r)A
C1 B8: r)3 80 4A r)3 6r) A9 or) AA 4B C388: 32 cr) C3 Br) 2E A5 r)2 29 EE
C1CO: 90 r)r) 04 E8 Er) 18 Dr) F8 DE C39 r) : r) 1 Dr) 04 cr) 9A Fr) 24 A5 7C
C1C8: A9 r)F 80 18 04 A9 r)9 80 3C C398: 02 29 02 Dr) r)4 cr) C2 FO OF
C1 Dr): r)5 04 A9 14 80 01 04 A9 75 C3Ar) : 1A A5 FO Dr) r)A Er) 68 9r) 13
C108: 8r) 80 04 04 A9 65 80 r)c 68 C3A8: 12 Er) 71 9r) 3E Br) r)c Er) 79
C1Er): 04 A9 r)5 80 08 04 A9 2r) 98 C3Br): 48 9r) 08 Er) 51 Br) ()4 A5 IE
C1E8: 80 OB 04 6r) A2 FA 8E F8 DB C3B8: FO Dr) 3r) cr) C2 9r) 56 C() E2
C1 Fr): 07 8E F9 r)7 CA 8E FA 07 E2 C3cr) : EB BO 52 A5 r)2 29 01 Dr) 52
ClF8 : 8E FB r)7 CA 8E FC r)7 8E 76 C3C8: r)4 cr) C2 Fr) 48 A5 r)2 29 5A
C2r)r) : FO r)7 A9 r)o 80 1r) DO 8D AA C3DO: r)2 DO r)4 cr) EA Fr) 3E A5 28
C2r)8 : 17 D() 8D 1C DO 8D 1D Dr) E5 C3D8: FD DO 3A Er) 20 90 36 Er) 8A
C210: 8D 29 Dr) 8D 1B Dr) 8D 2A C8 C3 Er): 29 9r) r)8 EO 08 9r) 2E Er) FB
C218: Dr) A9 OD 8D 27 Dr) A9 r)2 Dr) C3E8: E1 BO 2A A5 02 29 r) 1 Dr) 48
C22r) : 8D 28 Dr) A2 B8 8E r)r) Dr) 61 C3 Fr): r)2 88 88 A5 r)2 29 r)2 Dr) A7
C228: A2 Br) 8E 08 Dr) A2 7r) 8E 84 C3F8: r)2 C8 C8 cr) 4A BO r)2 M) EA
C23r): r)2 Dr) A2 78 8E r)A Dr) Ar) 28 CM)O: 4A CO EA 9r) r)2 M) EA A5 B9
C238: 4A 8C r) 1 Dr) Ar) 52 8C r)9 69 C4r)8 : 14 C9 FF Fr) ()2 A9 FC 49 C8
C2M) : Dr) M) EA 8C 03 Dr) Ar) F2 9r) C41 r): r)3 85 14 84 FC A4 FC cr) 9r)
C248: 8C OB DO A9 33 8D 15 Dr) r)l C418: 4A Fr) 1r) C() 72 FO r)c cr) 54
C2 5r): 6r) AC r)l DO AE r)r) DO AD 5C C4 2r): 9A FO r)8 C() C2 Fr) r)4 cr) EC
C258: 10 Dr) 29 01 DO 12 Er) Br) D7 C428: EA Dr) 58 A5 r)2 29 r)c C9 E2
C26r) : Dr) r)E cr) 4A Dr) r)A AD 44 17 C4 3r): r)c Fr) Sf) 85 r)2 A6 FB 29 Dr)
C268: 03 Fr) r)5 A9 r11 8D 4A r)3 E6 C438: r)4 Dr) r)E CA CA A9 FD A4 FC
C2 7r): AC r)3 DO AE r)2 Dr) AD If) 3r) C44r) : 14 cr) FO DO r)2 A9 FE 85 14
C278: Dr) 29 02 Dr) 12 Er) 78 Dr) 81 C448: 14 A5 r)2 29 r)8 Dr) OE E8 FC
C28 r) : r)E CO EA Dr) r)A AD 45 r)3 r)B C4Sf) : E8 A9 FB A4 14 CO FB Dr) 25
C288: FO r)5 A9 02 80 4A r)3 6r) 65 C458: r)2 A9 FA 85 14 Er) r)r) Dr) 4A
C2 9r): AD r) 1 DC 85 r)2 AD 00 Dr) 22 C46r): r)4 A5 FE 85 FD Er) FE Dr) 3D
C298: 85 FB AD r) 1 Dr) 85 FC A9 C5 C468: r)4 A9 r)r) 85 FD Er) 18 Br) 43
C2M): r)l 85 FE 2D If) Dr) 85 FO B7 C4 7r): r)6 A5 FO Dr) r)2 A2 18 Er) 88
C2A8: AD F8 r)7 85 14 2r) r)7 C3 OA C478: 5() 9r) r)6 A5 FD Fr) ()2 A2 98
C2Br): A5 14 8D F8 r)7 A5 FE 49 E5 C48r): 50 86 FB 6r) AC r) 1 Dr) AE Er)
C2B8: FF 2D If) Dr) r)5 FD 8D 1r) 67 C488: r)o DO AD If) Dr) 29 r11 Dr) E2
C2cr): Dr) A4 FC A6 FB 8C r)l Dr) 34 C4 9r): 00 Er) 78 Dr) 09 crJ EA Dr) 4D
C2C8: 8E or) Dr) AD r)r) DC 85 r)2 3A C498: 05 A9 r) 1 80 44 rJ3 AC 03 CC
C2Dr) : AD 02 Dr) 85 FB AD 03 Dr) 54 C4Ar): DrJ AE r)2 DO AD 10 DO 29 AA
C2D8: 85 FC A9 r)2 85 FE 20 10 C8 C4A8: r)2 Dr) rJO E() Br) Dr) r)9 cr) B4
C2Er): Dr) 85 FO AD F9 r)7 85 14 70 C4 Br): 4A D() r)5 A9 r)l 80 45 ()3 51
C2E8: 2r) r)7 C3 A5 14 80 F9 r)7 1C C4B8: 60 AD IE Dr) 29 r)3 85 02 69
C2 F(): A5 FE 49 FF 20 10 Dr) r)5 F1 C4cr): 29 rJ 1 Fr) 20 A9 r)r) 80 44 77
C2F8: FD 80 If) Dr) A4 FC A6 FB A9 C4C8: r)3 A2 2rJ AD If) DO 29 FE 45
C30r): 8C 03 Dr) 8E r)2 Dr) 6r) A6 C8 C4Dr): 80 If) DO A9 B8 8D or) Dr) FF
C3r)8 : FE DE 3B r)3 BD 3B r)3 FrJ 11 C4D8: A9 4A 8D r) 1 Dr) 8E r)B D4 9A
C310: 01 60 A9 12 9D 3B r)3 -A4 AD C4 Er): E8 8E r)B D4 A5 02 29 r)2 r)B
C318: FC A6 FB A5 r)2 29 r)3 C9 55 C4E8 : Fr) 2r) A9 r)r) 80 45 r)3 A2 1C
C320: r)3 DO r)3 4C 15 C4 CO 4A 28 C4Fr): 2r) 8E OB D4 E8 8E r)B D4 D6
C328: 9r) 33 CO 73 BO 2F A5 02 A7 C4F8: AD If) Dr) 29 FO 8D If) Dr) 1D
C33r) : 29 r) 1 orJ r)4 C() 4A Fr) 25 5r) C5 r)rJ: A9 8r) 80 02 Dr) A9 EA 8D AC
C338: A5 02 29 r)2 Dr) rJ4 crJ 72 13 CSf)8 : r)3 Dr) 6r) CE 4r) r)3 AD 40 3C
C34(): FO 1B A5 FD DO OB E() Sf) FC C5If): r)3 Fr) r)3 4C 79 C5 A9 02 3E
C348: 9rJ 13 EO 59 Br) r13 4C EB 12 C518: 8D 40 r)3 AE r)4 Dr) AC 05 IE
C3 5rJ: C3 Er) 10 9r) rJ8 Er) 19 Br) 48 C52r): Dr) 86 FB 84 FC A9 r)4 85 28
C358: r)4 A5 FD DO F1 cr) 72 9rJ 86 C528: FD 2D 10 D() 85 FE AD 46 AC
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C19r): AE 44 r)3 DO r)2 A9 86 AE 38 C36r) : 24 cr) 9B BO 2r) A5 r) 2 29 82 
C198: 45 r)3 Dr) r) 2 Af) 86 8D A4 riD C368: r)1 Dr) r)4 cr) 72 Fr) 16 cr) 39 
C1Ar): rJ7 8C 8B r)4 6r) A9 r) 1 A2 71 C3 7r) : 9A Dr) r)6 A5 r)2 29 r)2 Fr) A5 
C1A8 : r)1 9D 3C rJ3 E8 Er) r)E Dr) 2F C378 : riC A5 FD Dr) r)s Er) BS 90 2B 
C 1 Br): FS A9 r)r) SD 44 r)3 . SD 45 FA C3sr) : r)4 Er) C1 9r) 66 CO 9A 9r) riA 
C1BS : 03 SD 4A r)3 6r) A9 r)r) AA 4B C3SS : 32 cr) C3 Br) 2E A5 r)2 29 EE 
C 1 cr) : 9D r)o D4 ES Er) lS Dr) FS DE C39 r) : fJl Dr) r)4 cr) 9A Fr) 24 A5 7C 
C1CS : A9 r)F SD IS D4 A9 r)9 SD 3C C39S : 02 29 02 Dr) r)4 cr) C2 Fr) r)F 
CIDO : r)5 D4 A9 14 SD 01 D4 A9 75 C3Ar) : 1A A5 FD Dr) riA EO 6S 9r) 13 
C1DS: sr) SD r)4 D4 A9 65 SD OC 6S C3AS: 12 Er) 71 9r) 3E Br) riC Er) 79 
C 1 Er): D4 A9 r)5 SD OS D4 A9 2 r) 9S C3 Br) : 4S 9r) OS Er) 51 Br) r)4 A5 IE 
CIES : SD riB D4 6f) A2 FA 8E FS DB C3BS : FD DO 3r) cr) C2 9r) 56 cr) E2 
C 1 Fr): 07 SE F9 r)7 CA SE FA r) 7 E2 C3cr): EB BO 52 A5 r)2 29 01 Dr) 52 
C1FS: 8E FB 07 CA SE FC r)7 SE 76 C3CS: r)4 cr) C2 Fr) 48 A5 02 29 5A 
C2r)r) : FD r)7 A9 r)r) SD 1 r) DO SD AA C3DO : r)2 DO r)4 cr) EA Fr) 3E A5 2S 
C20S: 17 Dr) SD lC DO SD ID Dr) E5 C3DS : FD DO 3A Er) 20 90 36 Er) SA 
C2If) : SD 29 Dr) SD 1B DO SD 2A CS C3 Er) : 29 9r) r)s Er) D8 9r) 2E Er) FB 
C21S: Dr) A9 riD SD 27 DO A9 r)2 Dr) C3E8: E1 BO 2A A5 02 29 r) 1 Dr) 4S 
C22r): SD 2S Dr) A2 BS SE r)r) Dr) 61 C3 Fr) : r)2 88 8S A5 r)2 29 r)2 Dr) A7 
C22S : A2 Br) 8E r)8 Dr) A2 7r) 8E 84 C3F8 : 02 C8 C8 cr) 4A Br) 02 Ar) EA 
C23r) : r)2 Dr) A2 78 8E riA Dr) Ar) 28 C4r)r): 4A cr) EA 9r) r)2 Af) EA A5 B9 
C238 : 4A 8C r) 1 DO Ar) 52 8C r)9 69 C4r)8 : 14 C9 FF FO r)2 A9 FC 49 C8 
C24f) : Dr) Ar) EA 8C 03 Dr) Ar) F2 9r) C4If) : r)3 S5 14 84 FC A4 FC cr) 9r) 
C24S : 8C OB DO A9 33 8D 15 Dr) r) 1 C418: 4A Fr) If) CfJ 72 Fr) riC cr) 54 
C25r) : 6r) AC r)1 DO AE r)o Dr) AD 5C C42r) : 9A Fr) r)8 cr) C2 Fr) 04 cr) EC 
C258: 10 DO 29 r)1 Dr) 12 Er) Br) D7 C42S : EA Dr) 58 A5 r) 2 29 riC C9 E2 
C26r) : Dr) r)E cr) 4A Dr) riA AD 44 17 C43 r) : riC Fr) 5r) S5 02 A6 FB 29 DO 
C268 : rJ3 Fr) r)5 A9 r) 1 8D 4A r)3 E6 C43S : 04 Dr) r)E CA CA A9 FD A4 FC 
C2 7r) : AC rJ3 Dr) AE r)2 DO AD 1 r) 30 C44r): 14 cr) FD DO r)2 A9 FE 85 14 
C278 : Dr) 29 r)2 Dr) 12 EO 78 Dr) 81 C448: 14 A5 r)2 29 08 Dr) r)E E8 FC 
C2sr) : r)E CO EA Dr) riA AD 45 03 riB C450: ES A9 FB A4 14 cr) FB Dr) 25 
C28S: Fr) r)5 A9 r)2 8D 4A r)3 6r) 65 C458: r) 2 A9 FA S5 14 Er) or) Dr) 4A 
C29r) : AD r)1 DC 85 r)2 AD 00 Dr) 22 C46r) : r)4 A5 FE S5 FD Er) FE Dr) 3D 
C298 : 85 FB AD r) 1 Dr) 85 FC A9 C5 C468 : r)4 A9 r)r) 85 FD Er) 18 Br) 43 
C2Af) : 01 85 FE 2D If) Dr) 85 FD B7 C4 7r) : fJ6 A5 FD Dr) r)2 A2 18 EO S8 
C2A8 : AD F8 rJ7 85 14 2r) r)7 C3 DA C478 : sri 9r) r)6 A5 FD Fr) ()2 A2 98 
C2 Br) : A5 14 8D F8 (J7 A5 FE 49 E5 C480: 50 86 FB 6() AC r) 1 Dr) AE E() 
C2B8 : FF 2D If) Dr) r)5 FD 8D If) 67 C48S : r)r) Dr) AD If) D() 29 () 1 Dr) E2 
C2cr) : Dr) A4 FC A6 FB 8C () 1 D() 34 C49() : riD Er) 78 D() 09 CO EA Dr) 4D 
C2CS: 8E ()() D() AD O() DC 85 r)2 3A C498 : 05 A9 () 1 8D 44 ()3 AC r)3 CC 
C2DO: AD ()2 D() 85 FB AD 03 Dr) 54 C4Ar) : Dr) AE r) 2 D() AD If) DO 29 AA 
C2DS : 85 FC A9 ()2 85 FE 2D If) C8 C4A8: ()2 D() ()D Er) BO Dr) ()9 C() B4 
C2 E(): Dr) 85 FD AD F9 (J7 85 14 7D C4BO : 4A Dr) ()5 A9 ()1 8D 45 ()3 51 
C2E8 : 2r) rJ7 C3 A5 14 8D F9 rJ7 1C C4B8 : 6r) AD IE D() 29 (J3 85 ()2 69 
C2F(): A5 FE 49 FF 2D If) D() ()5 Fl C4C() : 29 ()1 F() 2r) A9 r)() 8D 44 77 
C2F8 : FD 8D If) D() A4 FC A6 FB A9 C4C8 : 03 A2 2() AD If) Dr) 29 FE 45 
C30r) : 8C 03 D() 8E r) 2 Dr) 6r) A6 C8 C4DO: 8D If) DO A9 B8 8D r)() D() FF 
C3()8 : FE DE 3B r)3 BD 3B r)3 F() 11 C4D8 : A9 4A 8D r) 1 D() 8E riB D4 9A 
C310: ()1 6() A9 12 9D 3B ()3 ·A4 AD C4E() : E8 SE riB D4 A5 02 29 ()2 riB 
C318: FC A6 FB A5 r)2 29 r)3 C9 55 C4E8: F() 2r) A9 ()() 8D 45 03 A2 lC 
C32r): 03 Dr) r)3 4C 15 C4 CO 4A 28 C4F() : 2r) 8E ()B D4 E8 8E riB D4 D6 
C328: 9() 33 CO 73 B() 2F A5 r)2 A7 C4F8: AD If) D() 29 FD 8D 1 () D() ID 
C33r) : 29 () 1 Dr) r)4 CO 4A FO 25 5() C5()r): A9 8() SD ()2 Dr) A9 EA 8D AC 
C338: A5 r)2 29 r)2 D() 04 C() 72 13 Csr)8 : ()3 D() 6r) CE 4f) r)3 AD 40 3C 
C34() : F() IB A5 FD Dr) riB Er) sri FC C5If) : ()3 F() r)3 4C 79 C5 A9 02 3E 
C348: 9r) 13 EO 59 B() 03 4C EB 12 C518 : 8D 4f) ()3 AE ()4 Dr) AC ()5 IE 
C3 5(): C3 E() If) 9r) r)8 Er) 19 B() 48 C52r) : Dr) 86 FB 84 FC A9 r)4 85 28 
C358: ()4 A5 FD Dr) Fl cr) 72 9r) 86 C528: FD 2D If) D() 85 FE AD 46 AC 
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C53(1: 03 85 ()2 20 71 C6 A6 FB B5 C6E8: or) 38 1() ()() ()() ()() 3C 3C A9
C538: A4 FC A9 FB 20 10 D() ()5 92 C6F() : 18 IE 18 1C 12 1B 3C 3C ()1
C54() : FE 80 UI D() 8E 04 D() 8C 90 C6F8: 18 IE 18 18 68 4C BC BC 80
C548: ()5 D() AE (16 0(1 AC (17 0(1 28 C7()() : 98 7E 18 3E 63 ()3 3C 3C 4C
C55(): 86 FB 84 FC A9 (18 85 FD 89 C7()8: 18 78 18 38 48 08 3C 3C 82
C558: 20 U) DO 85 FE AD 47 (13 E2 C7UI: 18 78 18 18 16 32 3D 3D 93
C56(1: 85 ()2 2() 7l C6 A6 FB A4 87 C7l8 : 19 7E 18 7C C6 C() 93 IF 7E
C568: FC A9 F7 20 U) D() ()5 FE 19 C72(I: 20 2(1 2(1 2(1 2() 2() 2() 2(j 21
C57(1: 80 1() D(j 8E (16 0(1 8C (J7 07 C728: C6 4C 41 47 2(j C8 55 4E 5(j

C578: D(j AD 15 D(j 48 AD () 1 DC B(j C730: 54 2() 20 42 59 2() CA 4F 9A
C58(j: 29 IF 49 IF 85 (j2 29 U) Fl C738: 48 4E 2(j C6 45 44 4F 52 E(j
C588: F(j 50 CD 3E (j3 D(j 58 AS B4 C74(j: (j8 (jE A7 BF 7C 3A 56 F9 C4
C59(j: 02 29 (jF F(j 52 A9 (j4 85 41 C748: 1(j (j4 (j4 (j5 (j6 06 (j6 ()7 7E
C598: FD AD 15 DO 29 (j4 D(j 47 6F C750: 13 11 04 4F 2(j 53 54 41 Al
C5A(j: AD 1(j D(j 29 (j1 85 FE AD 8B C758: 52 54 2C 2(j 42 4F 54 48 79
C5A8: (j(j D(j 85 FB AD (J! D(j 85 FF C76(j: 2(j 5(j 4C 41 59 45 52 53 A2
C5BO: FC A5 (j2 29 (jF 85 02 2(j 35 C768: 20 40 55 53 54 2(j 5(j 52 95
C5B8: 7l C6 2() 7l C6 2(j 71 C6 Al C77(J: 45 53 53 20 42 55 54 54 BC
C5C() : 2(j 7l C6 2(j 71 C6 AS FB 13 C778 : 4F 4E O(j O(j (jO (j(j (jO (j(j 16
C5C8: 80 (j4 D(j AS FC 80 05 D(j 31
C5D(j: AS (j2 80 46 (j3 A9 FB 20 22 FRACTALC5D8: 1(j DO (j5 FE 80 10 DO AD 09
C5E(j: 15 D(j (j5 FD 80 15 D(j AD EA RECREATION.C5E8: (j 1 DC 29 1(j 80 3E ()3 ItO 7C

FROM PAGE .eC5FO: (j() DC 29 IF 49 IF 85 (j2 (j6

C5F8: 29 Uj F(j 50 CD 3F ()3 D() 61 FRACTAL DECODER
C6(j() : 58 AS 02 29 (jF F(j 52 A9 25
C6(j8 : (j8 85 FD AD 15 D() 29 (j8 58
C6Uj: D(j 47 AD Uj D() 29 ()2 85 67 ·1 REM================= NM
C618: FE AD 02 DO 85 FB AD 03 C9 ·2 REM JD
C6 2(j: D() 85, FC A5 ()2 29 ()F 85 08 ·3 REM FRACTAL DECODER IA
C628: (j2 2(j 71 C6 2(j 71 C6 2(j FA ·4 REM JF
C63(j: 7l C6 2(j 7l C6 20 7l C6 19 ·5 REM RE-CREATE COMPLEX IMAGES FROM PL
C638: AS FB 80 06 D() AS FC 80 6E ·6 REM CONCISE DATA. MH
C64(j: rj7 D(j A5 02 80 47 (j3 A9 41 ·7 REM JE
C648: F7 20 1rj D(j rj5 FE 80 1rj EF ·8 REM RUPERT REPORT #61 or
C65(j: D(j AD 15 Drj r)5 FD 80 15 SA '9 REM JG
C658: Drj AD O(j DC 29 Uj 80 3F B9 ·10 REM======== C-128 ONLY ============CF
C66(j: rj3 68 CD 15 Dr) F(j (j9 A2 1C '15 REM ================== GET DATA ==== JO
C668: 8rj 8E rj4 04 E8 8E r)4 04 A(j ·20 RESTORE 1000 :REM SELECT IMAGE DATA MP
C67rj: 6(1 AS FE FO (j8 C5 FD Fr) 23 ·30 READ JMAX :REM # OF TRANSFORMS CC
C678: rj4 rjA 4C 75 C6 85 FE A6 3A ·40 PT=O :REM CUMULATIVE PROBABILITY FO
C68 r): FB A4 FC AS rj2 29 01 Frj EO • srj FOR J=l TO JMAX LG
C688: rJ! 88 AS (j2 29 (j2 F() (j1 06 ·60 READ A(J),B(J),C(J),D(J),E(J),F(J),PBMO
C69(j: C8 A5 (j2 29 (j4 F() 01 CA EA ·7(j PT=PT+PB JD
C698: AS (j2 29 ()8 F(j ()1 E8 E(j 20 ·8(j P(J)=PT JA
C6A(j: FF DO 04 A9 (j(j 85 FE E(j 84 ·9(j NEXT NM
C6A8: (j (I DO (j4 AS FD 85 FE 86 2C '100 REM ========= INITIALIZE ======= NI
C6BO: FB 84 FC C(j 2C 9(j 14 C(j 8(j '110 XN=l(;;j: XX=-10(;j: YN=l(;;j: YX=-l(;;jLI
C6B8: F8 B(j Uj EO 12 B(j (j4 AS BF ·120 GM=RGR(O) :IF GM>5 THEN GM=5: REM
C6C(j: FE F(j 08 E(j 54 9(j (jE A5 32 SAVE GFX MODE W
C6C8: FE F(j (jA AS FD 49 FF 20 DC 'lYj KY$="": GRAPHIC 0,I or
C6D(): 15 D(j 80 15 DO 6(j (j 1 (jF 9A '14(j PRINT"INITIALIZING " KK
C6D8: (jC ()B (j(j ()B (jC (jF FF 7E 94 ·150 FOR IN=l TO l(;j MD
C6E(j: 3C 18 (j(j (j(j (j() (j(j ()(j (j(j 35 ·16(j PRINT IN; AF
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C5YJ: 03 85 (J2 2(J 71 C6 A6 FB B5 C6E8: (J(J 38 10 (J(J (J(J (J(J 3C 3C A9 
C538 : A4 FC A9 FB 2D IfJ D(J (J5 92 C6F(J: 18 IE 18 1C 12 1B 3C 3C (J 1 
C54(J: FE 8D IfJ D(J 8E (J4 D(J 8C 9D C6F8: 18 IE 18 18 68 4C BC BC 8D 
C548: (J5 D(J AE (J6 D(J AC (J7 D(J 28 C7(J(J: 98 7E 18 3E 63 (J3 3C 3C 4C 
C55(J: 86 FB 84 FC A9 (J8 85 FD 89 C7(J8 : 18 78 18 38 48 D8 3C 3C 82 
C558 : 2D IfJ D(J 85 FE AD 47 (J3 E2 C7l(J: 18 78 18 18 16 32 3D 3D 93 
C56(J : 85 (J2 2(J 71 C6 A6 FB A4 87 C7l8 : 19 7E 18 7C C6 C(J 93 IF 7E 
C568: FC A9 F7 2D IfJ D(J (J5 FE 19 C72(J: 2(J 2(J 2(J 2(J 2(J 2(J 2(J 2(J 21 
C57(J: 8D IfJ D(J 8E 06 D(J 8C (J7 D7 C728: C6 4C 41 47 2 (J C8 55 4E 5(J 
C578 : D(J AD 15 D(J 48 AD (Jl DC B(J C73(J: 54 2(J 2(J 42 59 2(J CA 4F 9A 
C58(J: 29 IF 49 IF 85 (J2 29 IfJ Fl C738: 48 4E 2(J C6 45 44 4F 52 E(J 
C588: F(J 5D CD 3E (J3 D(J 58 A5 B4 C740: (J8 (JE A7 BF 7C 3A 56 F9 C4 
C59(J: (J2 29 (JF F(J 52 A9 (J4 85 41 C74B: IfJ (J4 (J4 05 06 (J6 (J6 (J7 7E 
C598 : FD AD 15 D(J 29 (J4 D(J 47 of C75(J: 13 11 D4 4F 2(J 53 54 41 Al 
C5A(J: AD IfJ D(J 29 (Jl 85 FE AD 8B C758 : 52 54 2C 2(J 42 4F 54 48 79 
C5A8: (J(J D(J 85 FB AD (J 1 DO 85 FF C76(J: 2(J 5(J 4C 41 59 45 52 53 A2 
C5B(J: FC AS (J2 29 (JF 85 02 2(J 35 C76B : 2(J 4D 55 53 54 2(J 5(J 52 95 
C5B8: 71 C6 2(J 7l C6 2(J 71 C6 Al C77(J : 45 53 53 2(J 42 55 54 54 BC 
C5C(J: 2(J 71 C6 20 71 C6 A5 FB 13 C778 : 4F 4E (J(J (J(J (J(J (J(J (J(J (J(J 16 
C5C8: 8D (J4 D(J AS FC 8D (J5 DO 31 
C5D(J: AS (J2 8D 46 (J3 A9 FB 2D 22 FRACTAL C5D8: IfJ D(J (J5 FE 8D IfJ D(J AD D9 
C5 E(J: 15 D(J (J5 FD 8D 15 D(J AD EA RECREATIONS C5E8: (J 1 DC 29 1 (J 8D 3E (J3 ft:D 7C FROM PAGE I. C5FO: (J(J DC 29 IF 49 IF 85 (J2 (J6 
C5F8: 29 IfJ F(J 5D CD 3F (J3 D(J 61 FRAOAL DECODER 
C6(J(J: 58 A5 02 29 (JF F(J 52 A9 25 
C6(J8 : (J8 85 FD AD 15 D(J 29 08 58 
C6IfJ : D(J 47 AD 10 D(J 29 (J2 85 67 -I REM===================================NM 
C618: FE AD (J2 D(J 85 FB AD (J3 C9 -2 REM JD 
C62(J: D(J 85 FC AS (J2 29 (JF 85 D8 -3 REM FRACTAL DECODER IA 
C628 : (J2 20 71 C6 2(J 71 C6 2(J FA -4 REM JF 
C63(J : 7l C6 20 7l C6 2(J 7l C6 19 -5 REM RE-CREATE COMPLEX IMAGES FROM PL 
C638: AS FB 8D (J6 D(J A5 FC 8D 6E -6 REM CONCISE DATA_ MH 
C64(J: (J7 D(J AS (J2 8D 47 (J3 A9 41 -7 REM JE 
C648: F7 2D 1 (J D(J (J5 FE 8D 1 (J EF -8 REM RUPERT REPORT #61 OI 
C650: D(J AD 15 D(J (J5 FD 8D 15 SA -9 REM JG 
C658: D(J AD (J(J DC 29 IfJ 8D 3F B9 -10 REM======== C- 128 ONLY ==============CF 
C66(J: (J3 68 CD 15 D(J F(J (J9 A2 1C -15 REM ================== GET DATA ==== JO 
C668: 8(J 8E (J4 D4 E8 8E (J4 D4 AO -20 RESTORE 1000 :REM SELECT IMAGE DATA MP 
C6 7(J: 6(J A5 FE F(J (J8 C5 FD FO 23 -30 READ JMAX : REM # OF TRANSFORMS CC 
C678: (J4 (JA 4C 75 C6 85 FE A6 3A -40 PT=O :REM CUMULATIVE PROBABILITY FO 
C68rJ : FB A4 FC A5 rJ 2 29 01 FO EO -50 FOR J=l TO JMAX LG 
C688: (Jl 88 AS (J2 29 (J2 FrJ (J 1 D6 -60 READ A(J),B(J),C(J) , D(J) , E(J) ,F(J) , PBMO 
C69(J: C8 AS (J2 29 (J4 F(J (J 1 CA EA -7(J PT=PT+PB JD 
C698: AS rJ2 29 (J8 F(J (Jl E8 E(J 2D -8(J P(J)=PT JA 
C6A(J: FF DO (J4 A9 rJ(J 85 FE E(J 84 -9(J NEXT NM 
C6A8 : O(J DO rJ4 A5 FD 85 FE 86 2C -100 REM ========= INITIALIZE ======= NI 
C6 B(J : FB 84 FC C(J 2C 9(J 14 C(J 8rJ -110 XN=1000: XX=- 1000: YN=1000 : YX=- 1000 LI 
C6B8 : F8 B(J IfJ EO 12 BO (J4 AS BF -12(J GM=RGR(rJ) :IF GM>5 THEN GM=5: REM 
C6CO: FE FrJ rJ8 EO 54 9rJ rJE AS 32 SAVE GFX MODE W 
C6C8: FE FO rJA AS FD 49 FF 2D DC -lYJ KY$= .... : GRAPHIC (J,l 01 
C6DrJ : 15 DrJ 8D 15 D(J 6(J (J 1 (JF 9A -lMJ PRINT"INITIALIZING .. KK 
C6D8: (JC (JB O(J rJB rJC (JF FF 7E 94 -ISO FOR IN=l TO 100 MD 
C6E(J: 3C 18 rJO (JO rJrJ (JO O(J (JO 35 -16rJ PRINT IN; AF 
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REVOLVER

LO
MM

A(IL,N)
MI
OG
OG
BP
AE
CJ
MO
CI
ND
HI
IL
GF
FK
GJ
LC
LN
MN
JD

REVOlVER DEMO

REVOLVER
FROM PAGE 46

'10 REM ****************************** MG
·15 REM *** REVOLVER GRAPHICS DEMO *** AK
·2(J REM *** (C) 1988 *** CL
·25 REM *** BY EARL KANADY *** DM

AHOYI 11

·1('J REM ********************** OA
·110 REM *** REVOLVER *** DL
·120 REM *** (C) 1988 *** IP
·130 REM *** BY EARL KANADY *** ID
·140 REM ********************** AI
·150 FOR X=2816 TO 2911: READ A: POKE X,A
: NEXT NJ

·160 BSAVE "REVOLVE", P2816 TO P2911:END HF
·170 DATA 165,134,133,80,165,133,133,81 OL
·180 DATA 165,132,133,82,165,81,133,134 DE
·19(J DATA 165,82,133,133,165,8(J,133,132 HO
·2(flJ DATA 120,165,216,9,255,133,216,165 EI
·210 DATA 1,41,254,133,1,169,0,133 JF
'220 DATA 250,133,252,169,28,133,251,169 NI
·230 DATA 216,133,253,162,4,165,134,10 ML
·240 DATA 202,208,252,24,101,132,133,80 MP
·250 DATA 160,0,165,80,145,250,165,133 HE
'260 DATA 145,252,136,208,245,230,253,230FH
·270 DATA 251,165,251,201,32,208,235,169 PJ
·280 DATA 160,133,216,88,76,77,107,0 CP

·108(J NEXT
'll('J FOR N=1 TO NCOL
·1110 TMP=A(K,N): A(K,N)=A(IL,N):
='I'MP

·1l2(J NEXT
·1130 FOR J=1 TO NCOL
·1140 B(K,J)=A(K,J)/PV
·llYJ NEXT
·1160 FOR 1=1 TO NROW
·1170 IF I=K THEN 1210
·1180 FOR J=1 TO NCOL
·1190 B(I,J)=A(I,J)-A(I,K)*B(K,J)
·12(h NEXT J
'12FJ NEXT I
·1220 FOR 1=1 TO NROW
·1230 FOR J=l TO NCOL
·1240 A(I,J)=B(I,J)
•12YJ NEXT J
·126(J NEXT I
·127(J NEXT K
·128(J RETURN

·3 REM SOLVER FK
·4 REM JF
·5 REM CALCULATE TRANSFORMATION HK
·6 REM COEFFICIENTS FOR COLLAGE IMAGES. CF
·7 REM JE
·8 REM RUPERT REPORT #61 01
.9 REM========================== MP
·10 REM USE GAUSS-SEIDEL METHOD FOR JI
·11 REM SOLVING SIMULTANEOUS EQUATIONS. HO
'12 REM IN
·13 REM Xl*A + Yl*B + E = Xl' PF
'14 REM X2*A + Y2*B + E = X2' OJ
·15 REM X3*A + Y2*B + E = X3' PC
·16 REM Xl*C + Yl*D + F = Y1' BC
·17 REM X2*C + Y2*D + F = Y2' AO
·18 REM X3*C + Y3*D + F = Y3' CC
·19 REM === SOLVE FOR A,B,C,D,E,F =======DB
·20 REM KF
·3(J REM OLD COORDS X, Y : NEW COORDS X', Y' CB
·35 REM 3 POINTS: 1,2,3 PI
·MJ DATA 0,rJ :REM Xl, Yl DA
·41 DATA (J,rJ :REM Xl', Yl' JO
·42 DATA 2,2 :REM X2,Y2 DM
·43 DATA 1,1 :REM X2',Y2' JG
·44 DATA (J,4 :REM X3, Y3 DE
·45 DATA (J,2 :REM X3', Y3' MA
'90 REM---- INIT; READ DATA ------- FN
·l('J DIM A(6,7), B(6,7) GJ
·110 NROW=6: NCOL=7 PB
'120 FOR J=1 TO 3 AF
'130 READ A(J,l),A(J,2),A(J,7),A(J+3,7) KP
·140 A(J+3,4)=A(J,1) IN
·150 A(J+3,5)=A(J,2) IH
·160 A(J,3)=1 LP
·170 A(J+3,6)=1 JK
·180 FOR K=4 TO 6 CA
·190 A(J,K)=0 AC
·2('J A(K,J)=0 PO
·210 NEXT K KF
·220 NEXT J KA
·230 REM--- CALL SOLVING ROUTINE: CL
'2MJ GOSUB F#J DO
·2YJ PRINT "A, B, C, D, E, F:" BN
'260 PRINT A(l,7), A(2,7), A(4,7), IC
'270 PRINT A(5,7), A(3,7), A(6,7) IL
'280 END JJ
·1('J0 :REM SOLVE FOR A,B,C,D,E,F NN
·1010 FOR K=l TO NROW JI
·1020 PV=A(K,K) :REM PIVOT NL
'1030 IL=K KB
'1(J4(J FOR M=K+1 TO NROW KF
'1045 IF M>NROW THEN 1080 GL
·1050 IF ABS(A(M,K)) < ABS(PV) THEN 1080 NC
·1060 PV=A(M,K) La
. FJ70 IL=M MP
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·3 REM SOLVER FK 
·4 REM JF 
'5 REM CALCULATE TRANSFORMATION HK 
·6 REM COEFFICIENTS FOR COLLAGE IMAGES . CF 
·7 REM JE 
·8 REM RUPERT REPORT #61 01 
·9 REM================================== MP 
·10 REM USE GAUSS- SEIDEL METHOD FOR JI 
·11 REM SOLVING SIMULTANEOUS EQUATIONS. HO 
·12 REM IN 
·13 REM Xl*A + Yl*B + E = Xl' PF 
' 14 REM X2*A + Y2*B + E = X2 ' OJ 
·15 REM X3*A + Y2*B + E = X3 ' PC 
'16 REM X1*C + Yl*D + F = Yl' BC 
·17 REM X2*C + Y2*D + F = Y2 ' AO 
·18 REM X3*C + Y3*D + F = Y3' CC 
·19 REM === SOLVE FOR A,B, C,D,E,F ======= DB 
·20 REM KF 
·3(J REM OLD COORDS X, Y : NEW COORDS X', Y' CB 
·35 REM 3 POINTS : 1,2,3 PI 
. 4fJ DATA (J,(J :REM Xl , Yl DA 
·41 DATA (J,rJ : REM Xl ', Yl' JO 
·42 DATA 2,2 :REM X2,Y2 DM 
·43 DATA 1,1 :REM X2',Y2' JG 
·44 DATA (J,4 :REM X3, Y3 DE 
·45 DATA (J,2 :REM X3', Y3' MA 
'90 REM---- INIT; READ DATA ------- FN 
·100 DIM A(6,7), B(6,7) GJ 
·110 NROW=6 : NCOL=7 PB 
·120 FOR J=l TO 3 AF 
· 130 READ A(J,1),A(J,2) ,A(J ,7 ) ,A (J+3,7) KP 
·140 A(J+3,4)=A(J,1) IN 
·150 A(J+3,5)=A(J,2) IH 
·160 A(J,3)=1 LP 
·170 A(J+3,6)=1 JK 
·180 FOR K=4 TO 6 CA 
·190 A(J,K)=0 AC 
'200 A(K,J)=0 PO 
· 210 NEXT K KF 
·220 NEXT J KA 
'230 REM--- CALL SOLVING ROUTINE: CL 
·24fJ GOSUB 1 (J(f"J DO 
'25(J PRINT "A, B, C, D, E, F:" BN 
'260 PRINT A(1,7), A(2,7), A(4,7), IC 
·270 PRINT A(5,7), A(3,7), A(6,7) IL 
·280 END JJ 
·1(flJ0 :REM SOLVE FOR A,B,C,D,E,F NN 
'1010 FOR K=l TO NROW JI 
· 1020 PV=A(K,K) :REM PIVOT NL 
' 1030 IL=K KB 
'1040 FOR M=K+1 TO NROW KF 
·1045 IF M)NROW THEN 1080 GL 
'1050 IF ABS(A(M ,K)) < ABS(PV) THEN 1080 NC 
·1060 PV=A(M ,K) LO 
. FJ7(J IL=M MP 

·10arJ NEXT 
·1100 FOR N=l TO NCOL 
·1110 TMP=A(K,N): A(K,N)=A(IL,N): 
=TMP 

. 112(J NEXT 
·1130 FOR J=l TO NCOL 
· 1140 B(K ,J) =A(K ,J)/PV 
· l1SfJ NEXT 
·1160 FOR 1=1 TO NROW 
·1170 IF I=K THEN 1210 
·1180 FOR J=l TO NCOL 
·1190 B(I,J)=A(I,J) - A(I,K)*B(K,J) 
·1 2(J(J NEXT J 
·12FJ NEXT I 
'1 220 FOR 1=1 TO NROW 
'1 230 FOR J=l TO NCOL 
·1240 A(I,J)=B(I,J) 
·125(J NEXT J 
·126(J NEXT I 
·127(J NEXT K 
·128(J RETURN 

REVOLVER 
FROM PAGE 46 

A(IL,N) 

LO 
MM 

MI 
OG 
OG 
BP 
AE 
CJ 
MO 
CI 
ND 
HI 
IL 
GF 
FK 
GJ 
LC 
LN 
MN 
JD 

REVOLVER 

·100 REM ********************** OA 
·110 REM *** REVOLVER *** DL 
·120 REM *** (C) 1988 *** IP 
'130 REM *** BY EARL KANADY *** ID 
·140 REM ********************** AI 
·150 FOR X=2816 TO 2911: READ A: POKE X,A 
: NEXT NJ 

'160 BSAVE "REVOLVE", P2816 TO P2911 : END HF 
·170 DATA 165,134,133,80,165,133,133,81 OL 
·180 DATA 165,132,133,82,165,81,133,134 DE 
·190 DATA 165,82,133,133,165,80,133,132 HO 
· 200 DATA 120,165,216,9,255,133,216,165 EI 
·210 DATA 1,41,254,133,1,169,0,133 JF 
· 220 DATA 250,133,252,169 ,28,133,251,169 NI 
·230 DATA 216,133 ,253,162 ,4,165,134,10 ML 
· 240 DATA 202,208,252,24,101,132,133,80 MP 
' 250 DATA 160,0,165,80,145,250,165,133 HE 
'260 DATA 145,252,136,208,245,230,253,230FH 
· 270 DATA 251 ,165 ,251,201,32,208,235 ,169 PJ 
·280 DATA 160,133,216,88,76,77,107,0 CP 

REVOLVER DEMO 

'10 REM ****************************** MG 
·15 REM *** REVOLVER GRAPHICS DEMO *** AK 
·2(J REM *** (C) 1988 *** CL 
· 25 REM *** BY EARL KANADY *** DM 
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The Ahoy! technical de
partment is ready, willing
and (usually) able to help.
Call 212-239-6089 (if busy
or no answer after three
rings, call 212-239-0855)
between the hours of 8:30
and 4:30 EST.

Pro.'•••
••terlng a
progra.'

guard the Thwer of Eyes.
The graphics on the bonus game are

a mixed success. The ocean back
ground is really hot, a fascinating blend
of shimmering colors tJtat suggests
some of the terrifying beaury of a poi
soned ocean. The fish are rendered less
successfully, without any depth. But the
real problem here is the lack of any
sound effect or graphic to confirm that
a fish has in fuet been captured.

Tower 1bppler is a near-miss that
could have been a cult classic.

Epyx, 600 GaiveslOn Dr., Redwood
City, CA 94063 (phone: 415-366-{)6()6).

- Bill Kunkel

make him enter the passageways (up)
or use the elevators (uP/down).

That left two functions, shooting and
jumping, and one command, the joy
stick button. Designer lohn M. Phil
lips solved this problem by changing
the function of the bUllon depending
on what the onscreen hero is doing. If
the player-character is moving, press
ing the button will elicit a jump, where
as if he is standing still it will fire his
weapon.

In a game as frenetic as this, wbere
jumping and shooting often follow each
other in rapid fashion, this is unsatis
fuctory. Tower Toppler is plenty tough
on its own, with its slippery steps and
roving obstacles. This kind of compli
cated control scheme needlessly handi
caps users. Even after extensive play,
users will still see their surrogate jump
when they call for a shot and vice ver
sa. Why the beck didn't the designers
use the upper right joystick position for
a jump to the right and an upper left
command for a jump to the left (a me
chanic used successfully by dozens of
games)?

A seemingly small annoyance like
this, when added to the game's built
in legitimate handicaps, may be enough
10 send many users over the frustration
brink.

Otherwise, the game is quite impres
sive. The vertically scrolling graphics
on the tower games are very appealing,
with cartoonlike charm tJtat contrasts
nicely with more horrific elements like
the gigantic, bouncing eyeballs tJtat

REVIEWS
Continued from page 60

with the guardians. Death, when it
comes, is by pollution, after fulling inlO
water which is apparently even more
foul than Boston Harbor.

The towers rotate so that the player
is always in the center of the screen.
On each level, a passageway shortcuts
the player-character to the other side
of the tower. If the player makes con
taet with one of the tower guardians or
obstacles, he is bumped back a varying
number of levels.

Conquering each of the eight tow
ers wins the player a trip on the MK.7
sub that brought him, and a bonus
game. In this horizontally scrolling
contest, the player uses a mounted stun
gun to daze as many fish as possible,
then collects his catch by passing over
them before reaching the base of the
next tower.

Tower Toppler treats action puzzles
in a genuinely cute, and more-or-less
original manner. It's just too bad that
it is marred by a malady common to
much modem software design: the
dreaded one-function-too-many syn
drome. Games afflicted with this dis
ease would play just fine on an ffiM
or one of the new videogame systems
with two action buttons. The single
button configurntion, however, can
cause even a good design to fu.i.I.

In this case, the playeHbaraeter can
be walked left or right with the joystick
controller, am the up/down commands

·565 COLOR1,15:COLOR2,7:COLOR3,2:FORK=1 T
'505 NEXTX:NEXTR:COLOR1,ll:COLOR2,3:COLOR 0 21 DC
3,2:FORX=1 TO 2:FORK=1 TO 21 OJ '570 SYS2816:FOR1>=1 TO 15:NEXTD:NEXTK IH

'510 SYS2816:FOR 1>=1 TO 10:NEXTD:NEXTK FD '575 COLOR1,15:COLOR2,3:COLOR3,2:FORK=1 T
·515 COLOR1,ll:COLOR2,7:COLOR3,2:FORK=1 T 0 21 KA
o 21 EE ·580 SYS2816:FORDel TO 15:NEXTD:NEXTK:NEX

·520 SYS2816:FOR 1>=1 TO 15:NEXTD:NEXTK GF TX:RETURN MH
'525 COLOR1,15:COLOR2,7:COLOR3,2:FORK=1 T ·585 FORX=l TO 40:READ SA(X):READEA(X) ED
o 21 CK '590 IFSA(X)=999 THEN RETURN KP

·53() SYS2816:FOR 1>=1 TO 15:NEXTD:NEXTK LP ·595 NEXT:RETURN JK
·535 COLOR1,15:COLOR2,6:COLOR3,2:FORK=1 T ·6(ft) DATA 351,0,0,9,9,18,18,27,27,36,36,4
021 BP 5,45,54,54,63,63,72,72,81,81,90,90,99 eM

·540 SYS2816:FOR Del TO 15:NEXTD:NEXTK JJ ·605 DATA 99,108,108,117,117,126,126,135,
·545 COLOR1,4:COLOR2,6:COLOR3,2:FORK=1 TO 135,144,144,153,153,162,162,171,171,180,

21 JA 180,189,189,198 EJ
·550 SYS2816:FOR1>=1 TO 15:NEXTD:NEXTK HD ·610 DATA 198,207,207,216,216,225,225,234
·555 COLOR1,4:COLOR2,7:COLOR3,2:FORK=1 TO ,234,243,243,252,252,261,261,270,270,279MI

21 OB ·615 DATA 279,288,288,297,297,306,306,315
·560 SYS2816:FOR1>=1 TO 15:NEXTD:NEXTK GN ,315,324,324,333,333,342,342,351,999,999CE

'5(ft) CIRCLEN,79,99,R*2,R*3,SA(X),EA(X),,2 KH

AD
PP

GC
IH

ML

BF

'5fpJ CIRCLEN,79,99,R*2,R*3,SA(X),EA(X) , ,2 KH 
'505 NEXTX:NEXTR:COLOR1,ll:COLOR2,3:COLOR 
3,2:FORX=1 TO 2:FORK=1 TO 21 OJ 

'510 SYS2816:FOR D=1 TO 10:NEXTD:NEXTK FD 
·515 COLOR1,ll:COLOR2,7:COLOR3,2:FORK=1 T 

·565 COLOR1,15:COLOR2,7:COLOR3,2:FORK=1 T 
o 21 DC 

' 57fJ SYS2816:FORD=1 TO 15:NEXTD:NEXTK IH 
·575 COLOR1,15:COLOR2,3:COLOR3,2:FORK=1 T 
o 21 KA 

o 21 EE 
·520 SYS2816:FOR D=1 TO 15:NEXTD:NEXTK GF 
'525 COLOR1,15:COLOR2,7:COLOR3,2:FORK=1 T 

'580 SYS2816:FORD=1 TO 15:NEXTD:NEXTK:NEX 
TX: RETURN MIl 

·585 FORX=l TO 40:READ SA(X):READEA(X) ED 
o 21 CK '590 IFSA(X)=999 THEN RETURN KP 

'530 SYS2816:FOR D=1 TO 15:NEXTD:NEXTK LP 
·535 COLOR1,15:COLOR2,6:COLOR3,2:FORK=1 T 

·595 NEXT: RETURN JK 
·600 DATA 351,0,0,9,9,18,18,27,27,36,36,4 

o 21 BP 
·540 SYS2816 :FOR D=1 TO 15:NEXTD:NEXTK JJ 
·545 COLOR1,4:COLOR2,6:COLOR3,2:FORK=1 TO 

5,45,54,54,63,63,72,72,81,81,90,90,99 CM 
·605 DATA 99,108,108,117,117,126,126,135, 
135,144,144,153,153,162,162,171,171,180, 

21 JA 180,189,189,198 EJ 
'550 SYS2816:FORD=1 TO 15:NEXTD:NEXTK HD 
·555 COLOR1,4 :COLOR2,7:COLOR3,2:FORK=1 TO 

21 OB 
·560 SYS2816:FORD=1 TO 15:NEXTD:NEXTK GN 

·610 DATA 198,207,207,216,216,225,225,234 
,234,243,243,252,252,261,261,270,270,279MI 

·615 DATA 279,288,288,297,297,306,306,315 
,315,324,324,333,333,342,342,351,999,999CE 
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with the guardians. Death , when it 
comes, is by pollution, after fiilling into 
water which is apparently even more 
foul than Boston Harbor. 

The towers rotate so that the player 
is always in the center of the screen. 
On each level, a passageway shortcuts 
the player-character to the other side 
of the tower. If the player makes con
tact with one of the tower guardians or 
obstacles, he is bumped back a varying 
number of levels. 

Conquering each of the eight tow
ers wins the player a trip on the MK.7 
sub that brought him, and a bonus 
game. In this horizontally scrolling 
contest, the player uses a mounted stun 
gun to daze as many fish as possible, 
then collects his catch by passing over 
them before reaching the base of the 
next tower. 

Tower Toppler treats action puzzles 
in a genuinely cute, and more-or-Iess 
original manner. It's just too bad that 
it is marred by a malady common to 
much modem software design: the 
dreaded one-function-too-many syn
drome. Games afflicted with this dis
ease would play just fine on an liM 
or one of the new videogame systems 
with two action buttons. The single 
button configuration , however, can 
cause even a good design to fail . 

In this case, the player-character can 
be walked left or right with the joystick 
controller, and the up/down commands 

make him enter the passageways (up) 
or use the elevators (up/down) . 

That left two functions, shooting and 
jumping, and one command, the joy
stick button. Designer John M. Phil
lips solved this problem by changing 
the function of the button depending 
on what the onscreen hero is doing. If 
the player-character is moving, press
ing the button will elicit a jump, where
as if he is standing still it will fire his 
weapon. 

In a game as frenetic as this, where 
jumping and shooting often fullow each 
other in rapid fashion , this is unsatis
fuctory. Tower Toppler is plenty tough 
on its own, with its slippery steps and 
roving obstacles. This kind of compli
cated control scheme needlessly handi
caps users. Even after extensive play, 
users will still see their surrogate jump 
when they call fur a shot and vice ver
sa. Why the heck didn't the designers 
use the upper right joystick position fur 
a jump to the right and an upper left 
command for a jump to the left (a me
chanic used successfully by dozens of 
games)? 

A seemingly small annoyance like 
this, when added to the game's built
in legitimate handicaps, may be enough 
to send many users over the frustration 
brink. 

Otherwise, the game is quite impres
sive. The vertically scrolling graphics 
on the tower games are very appealing, 
with cartoonIike charm that contrasts 
nicely with more horrific elements like 
the gigantic, bouncing eyeballs that 

guard the Thwer of Eyes. 
The graphics on the bonus game are 

a mixed success. The ocean back
ground is really hot, a fuscinating blend 
of shimmering colors that suggests 
some of the terrifying beauty of a poi
soned ocean. The fish are rendered less 
successfully, without any depth. But the 
real problem here is the lack of any 
sound effect or graphic to confirm that 
a fish has in fuct been captured. 

Tower Toppler is a near-miss that 
could have been a cult classic. 

Epyx, 600 Galveston Dr., Redwood 
City, CA 94063 (phone: 415-366-00)6). 

- Bill Kunkel 

Pro.'_ •• 
enter.ng a 
progra.? 

The Ahoy! technical de
partment is ready, willing 
and (usually) able to help. 
Call 212-239-6089 (if busy 
or no answer after three 
rings, call 212-239-0855) 
between the hours of 8: 30 
and 4:30 EST. 

AHOY! 73 










