
















































































































































































































































































































































































































































































SET+15:READ V:POKE X,V:NEXT x 
95 FOR X=l TO 20:READ V:ARROW$(X,X)=C H 

:NEXT X 
100 POKE 54279,A:POKE 559,6Z:POKE 5327 
7,3:POKE 

110 STROFF=A*256+1024-STT8:ST3=INTCSTR 
OFF/256):ST4=STROFF-256*ST3:POKE VT+2, 
ST4:POKE VT+3,ST3:POKE VT+4,255 
120 POKE VT+5,O:POKE VT+6,255:POKE VT+ 
7,0:A$(1)=CHR$(0):A$(255)=CHR$(0):A$(2 
) :=A' 
130 DATA 24,60,108,57,31,15,7,0,56,112 
,226,196,248,240,224,0,0,16,56,108,214 
,16, 1(), 16,:1.6,16 , :1.6,0,0,0,0,0,0,0,0,0 
1. 4 0 ? :fl: 6 ; C H ( : PO !31 T ION : ' ) :11: 6 ; " 
DUU(" : PO!3ITION 11,7:? t6;" DART!; " D 
AF(T!3 IS 
150 POGITION 3,7:? 1,(+ 
,10:? t6;CHR$(3);CHR$(4):POSITION 5,11 
:7 t6;CHR$(:l.63);CHR'(164) 
160 POSITION 11,6:7 16:CHR$(131);CHR$ ( 
1:32> 
170 AL=3:SC=0:FOR X=1 TO 24 STEP 3:C=I 
NT(RND(0)*4)+1:0N C GOTO 180,190,200,2 
10 
100 "ICOTD 220 
190 DUCK'(X)=CHR$(3):DUCK'(X+l)=CHR$(4 
):DUCf($(X+2):::" " !CDTO /20 
200 DUCK$(X)=CHR$C163):DUCK$(X+:I.)=CHR$ 
( :l 6 4 ) : Due 1< ( X +? ) :": " ": c; 0 Tel / 0 
210 DUCK$(X)=CHR$(:1.31):OUCK$(X+:I.)=CHR$ 

" 
220 NEXT 
230 POSITION O,X:? t6;DUCKS(X*2+1,X*2+ 
20):POSITION O,X+l:? t6:A$(:I.,40) 
240 IF PEEK(53279)=7 THEN 240 
250 IF PEEK(53279)=6 THEN 3:1.0 
260 IF PEEK(53279'<>5 THEN 240 
270 X>2 THEN X=O 
200 FOR R=l TO :l.OOINEXT R 
2<,0 GOTD 230 
300 REM SET UP THE DUCKS 
3:1.0 FOR R=l TO 24 STEP 3:C=INT(RND(0)* 
4)+1:0N C GOlD 320,330,340,350 
320 DlJCI< U (1'( , :::: "Hi ": GOTD 360 
330 DUCK1'(R)=CHRS(3):DUCK1$(R+l)=CHR$ 
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( -'I ) : D U U( U O( +? ) :~" ": C Cl T U 3 C) () 
3-'10 DUCK1$(R)=CHR'(l63):DUCKlSCR+l)=CH 
r~ ~I; ( :l.6·Q) : Due I( U ( I:;: +? )" " "; G () T 0 :3 6 0 
350 DUCK1G(R)=CHR$(l31):DUCK1SCR+1)=CH 
R~;(1:3~~) !DUCI<UO(+2):"" " 
:360 NEXT r( 
370 FOR R=1 TO 24 STEP 3:C=INTCRNDCO)* 
4)+1:0N C GOIO 380,390,400,410 
3130 DUC~(2GO~,I;:+?)::":II~I; ":CClTO -'I~'~O 

390 DUCK2SCR)~CHR$C3):DUCK2'CR+:I.)~CHR$ 
(-1):DUC~(2$<r(+?):=" ":COH) "i20 
-'100 DUCK2'(R)=CHR'(l63):DUCK2S(R+l)=CH 
I:;:~~ (164) : I)lJC~(?S O(+?)::::" ": GClTO -'120 
410 DUCK2$(R)=CHRSCl31):DUCK2S(R+l)=CH 
r: (p ( 1:3 2 ) : D lJ U( Z (~ O( + Z ) '" " " 
4~~0 NEXT R 
430 ? t6;CHRS(125):PClSITIClN ltD:? 16;1) 
UCKSC1 t I8)!IF X=O THEN -'160 
440 POSITION l,2:? 16;DUCK1SC2 t 19):IF 
X=::1 THEN 4id) 
450 POSITION l,-'I:? f6;DUCKZ'C3 t 20) 
-'160 A=:l.96:AP=:I.?1:PClKE 704 t 60:A'CA)=ARR 
OW$:POKE 532-'1B,AP:POSITION 10,ll:? 46; 
SC;:TR=O:PClSITIClN O,ll:? *6;AL-l 
4/0 POKE 77 t O:IF STRIG(O)=O THEN TR=l: 
COTe) ~5l 0 
480 IF STICK(O)=! THEN AP=AP+O:IF AP>2 
Ol THEN AP:=:~'~Ol 

490 IF STICKCO)=11 THEN AP=AP-B:IF AP< 
-19 THEN AP:=;4(i' 
50U POKE 53248,AP 
510 TEMP$=DUCK$Cl,l):OUCK$C:l. t Z3'=DUCKS 
(2,24):DUCK$C24)=TEMPS:POSITIClN ltD:? 
:t(S; DUC~( <p ( 1 t :I. B) 
520 TEMP$=DUCK:I.$Cl t l):DUCK1$C:I.,2:3)=DUC 
Kl'C2 t 24):DUCK1$C24)=TEMPS:IF X<>O THE 
N POSITION l t Z:? 16;OUCK1'(2 t l9) 
530 TEMP'=OUCK?'(l t l):DUCK2SCl t 23)=DUC 
K2$(2 t 24):DUCK2'(24)=TEMP$:IF X=2 THEN 

POSITION lt4:? 16;DUCK2$C:3 t 20) 
540 IF NOT TR THEN 470 
550 POKE 53278 t O:A$CA-l t A+1B)=ARROWS:A 
=A-4:1F A<20 THEN AL=AL-l:COSUB 900:IF 

AL.<:L THEN UOO 
555 IF A<20 THEN 630 
560 IF PEEK(5:3252)=O THEN 510 
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570 COSUB 910:POKE 53248,O:R=0:IF A}47 
THEN R=2:IF A}79 THEN R=4 

580 C=CAP-49)/8:LOCATE C,R,Q:POSITION 
C . 1 , F( : ';l :IM;" II : REM T I·m E E !3 F' ACE !3 W I F' E 
S OUT THE DlJCf( 
590 SC=!3C+l0:IF Q{5 THEN SC=SC+40:REM 
ADD TEN POINTS FOR A HIT - 50 FOR A BL 
UE DLJ(J( 
595 IF !3C}10000 THEN 800:REM END GAME 
AT TEN THOUSAND POINTS 
600 IF I~::=O THEN DUCf($CC'-l,C+1)==" 
6 :I. 0 IF R :::: 2 THE N D lJ U(:I. !H C , C + 2 ) ::: " " 
6 2 0 1 F I~ :::: 4 THE N D LJ C f( 2 <\> C C +:l , C + 3 ) :::: " " 
630 A$(:l)=CHRSCO):A$C255)=CHRS(0):AS(2 
) =::A!~ 
640 ON X+l GOTO 650,670,700 
6~'.'i0 IF DlJCf<${>'1 

II THEN '160: REM Z4 !3PACES 
660 GO TO 7:30 
6/0 IF DUCI<$<>" 

II THEN '160: F(EM /'1 hP(',LE!:; 
6 8 0 IF D l.J C f( :I. If> { :> II 

I I THE N '16 0 : F( EM? 4 !:; p tl C E !:) 
I.> (;> 0 G (J T 0 7 :I (j 
7 0 0 1 F D lJ C 1< I~ { :: 

I I THE N '16 0 : F( EM? "\ !3 F' ACE !3 
7tO IF Dl.JCI<:I.!~{:>'1 

" T HI::: N '16 0 : I( E M 2 'I !:W tl C E S 
720 IF DUCf(;:'I;: :>" 

I I THE!'l '160 il(EM 'Z't !:;PACEb 
730 FOR R=lTO 24 hTEP 3:C=INT(RNDCO)~ 
4)+1:0N C GOlD 740,750,/60,170 
7'10 Dl.JCI<!~CI(,I(-+2):::II":$ II :CClTCl 700 
750 Dl.JCKS'R)=CHR$C:I):DUCK$(R+:I.)=CHR$(4 
) : [) lJ ua ( 1(1 2 ):: " ": COT U 7 B 0 
760 Dl.JCK$(R)=CHR$(:l.63):DUCK$CR+:I.)=CHRS 
( :I. 6 4 ) : Due I<!~ ( 1~\I:2 ) :, " ": C () T () 7 B 0 
770 DUCK$(R)=CHR$(:l.31):DUCKSCR+l)=CHRS 
C 1:3 ~~ ) : Due 1< ~j; ( F( -+ 2 ),," " 
780 NI:::XT R:GDTD 3:1.0 
n () () PO 1< E ~j :3?"\ n • 0 : F' 0 SIT Hl N ~j, 0 :'~ :\1= 6 t "C A 
ME OVEF;: II : ()!~ ( 1 ):CHR$ ( ()) : (~!I; (?~:j~:j) ::"CHF~!~ ( () 
: A'~ ( Z ):= (~ I~ 

8:1.0 IF PEEK(5:1?79)<>6 THEN 810 
8?O COTO 140 
900 SOUND O,10.6,10:FOR XX=:l TO 50:NEX 
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T XX:SOUND O,O,O,O:RETURN 
910 SOUND O,10 , ~,10:FOR XX=l TO 10:NEX 
T XX:SOUND O,O,O,O:RETURN 

the Start key. Figure 5-1 is the flowchart, and Fig. 5-2 the character 
set, for this program. See Listing 5-1 for the code. 

Line 50 sets aside the string space needed in this program. The 
first string in this line is A$. For this program to work correctly, 
this string must be listed first in the line. We will change the length 
of this string and use it as a player/missile, so we have to know 
where it is in the variable table. The next three strings contain the 
ducks that move on the screen. ARROW$ contains the characters 
that make up the dart, and TEMP$ is used to hold the first character 
of the string when the ducks are moved on the screen. 

Line 60 looks at location 106 to find out how much memory 
is in the computer. This program will use part of the memory in 
the computer for the character set and for player/missile graphics. 
The beginning of the new character set is placed in location 204. 
The beginning of the old character set is placed in location 206. 
The assembly language subroutine in line 90 uses these two loca­
tions to move the character set from ROM into RAM. 

Line 70 reads the assembly language subroutine from line 80 
and places it in memory locations 1536-1555. Line 80 is the deci­
mal code for the routine that moves the character set from ROM 
into RAM. 

Line 90 changes the screen to a graphics 18-graphics 2 with 
no text window. The USR command tells the computer to use the 
subroutine beginning at location 1536. The computer returns to this 
line after executing the assembly language subroutine. The value 
of A is POKEd into location 756. The A variable contains the begin­
ning location of the new character set. If the wrong value is POKEd 
into this location, the screen will have strange characters on it. 

The CHARSET variable is set to the first byte of the character 
set, plus 24. We add 24 to the first byte because the first character 
in the character set is a space. The second is the exclamation point, 
and the third the quotation marks. We do not want to change the 
character for the quotation marks, so we begin with the third 
character or 24th byte-the pound sign. The FOR-NEXT loop 
begins with the 24th byte of the character set. The character codes 
in line 130 are read and placed into the character set. Two 
characters, the pound sign and the dollar sign, are changed. The 
pound sign is the front of the duck and the dollar sign is the back. 
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Line 95 reads the next 20 values and places them into 
ARROW$. This time the values are not placed in the string, but 
the character the value represents is. This string will be moved 
into the area set aside for player/graphics. Each byte is one code. 
The code is very conveniently stored within this string as a series 
of characters. 

Line 100 POKEs location 54279 with the value of A. This tells 
the computer where the player/missile area is. By POKEing 559 
with 62, we tell the computer that the players are single-resolution. 
When location 53277 is POKEd with 3, the player/missile graphics 
are enabled. The VT variable contains the beginning address of 
the variable value table. This table keeps track of all the variables 
used in a program. The variables are stored in this table in the or­
der they are entered, which is why A$ must be the first variable 
in line 50, and no other variables are placed on any program line 
before line 50. The STTB variable contains the beginning address 
of the string array area. This area stores the information in the 
strings. Each element of a string takes up one memory location in 
this area . 

Line 110 determines the offset for A$. We want A$ to be the 
first player in the player/missile graphics area. The computer 
designated one byte for A$, the first byte of the string array area. 
To change the location of this string in memory, we have to figure 
out where we want the string to begin. The first player in the 
player/missile graphics area begins 1K after the address POKEd 
into location 54279. To arrive at the correct offset, we multiply the 
value of A by 256 and add 1024 (lK). This is where we want the 
first byte of A$ to be. 

If we placed this value in the offset location in the variable value 
table, we would not tell the computer where A$ should begin, 
because the computer adds the offset value to the value of loca­
tions 140 and 141. We subtract the value of STTB, which contains 
the value of locations 140 and 141. When the computer adds this 
value to the offset value in the variable value table, it places the 
information in A$ in the player/missile graphics area. 

The value of STROFF is larger than 255 and cannot be POKEd 
into the variable value table as one number. To divide it into two 
numbers the computer can understand, take the integer of STROFF 
and store it in variable ST3. This number is referred to as the high­
order byte. By multiplying this number by 256 and subtracting the 
product from the offset value, we arrive at the low-order byte. These 
two values are POKEd into the third and fourth locations of variable 
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value table. The value 255 is POKEd into the fifth location, because 
we want the computer to think that string is 255 bytes long. 

Line 120 POKEs a 0 into the sixth location of the variable value 
table. This is the high-order byte of the length of A$. The seventh 
and eighth locations are POKEd with a 255 and O. The number 
of bytes set aside for A$ is 255. By setting the first and last elements 
of A$ to the character 0, then setting the second element to the 
contents of A$, we clear the entire string. If A$ were printed, it 
would be a string of hearts, but the AT ASCII value of that character 
is O. This value is what will be displayed as a player on the screen. 

Line 130 contains the codes to create the duck and the dart. 
Lines 140-160 print the title of the program and four ducks, 

each in a different color, on the screen. 
Lines 170-220 place a string of ducks in the first string, DUCK$. 

A random number from 1 to 4 is chosen. This number determines 
the color of the duck. The computer is sent to the correct line. The 
two parts of the duck, followed by one space, are placed into 
DUCK$. The loop continues until the entire string is filled. Variable 
X is set to O. It is used in the next routine as the row number. 

Lines 230-290 set the level of play. One row of ducks is printed 
on the screen. The first 40 characters of A$ is printed on the next 
line. Since A$ is hearts, the computer will print two rows of spaces 
on the screen. This will erase any ducks from the screen should 
the Select key be pressed three or more times. The computer loops 
at line 240 until a Start, Option, or Select key is pressed. If the 
Start key is pressed, the computer will go to line 310 and begin 
the game. If the Select key is not pressed, the computer will loop 
back to line 240. When the Select is pressed variable X is in­
cremented by 1. Should the value of X exceed 2, it will be reset 
to O. A short timing loop gives the user a chance to release the key, 
then the computer goes to line 230 to print one more row of ducks 
on the screen. 

Lines 310-420 place ducks in the other two DUCK strings. The 
color of the ducks in both these strings are chosen randomly. The 
strings are filled even if level one is chosen, so that the computer 
will rotate the ducks in these strings and keep the ducks on the 
screen moving at a steady pace. 

Line 430 clears the screen and places the first row of ducks 
on the screen. Variable X contains the level number. If X is a 0, 
then level one was chosen and the computer is directed to line 460. 

Line 440 prints the ducks in DUCK1$ on the screen if levels 
two or three were chosen. 

230 



Line 450 prints the ducks in DUCK2$ on the screen if level 
three was chosen. 

Line 460 sets variable A to 196. This is the position in A$ where 
the tip of the dart begins. Variable AP is set to 121. This is the 
column for the dart. The characters in ARROW$ are transferred 
to A$. Each character is the code for part of the dart. The dart is 
printed on the screen by moving the player onto the screen. Loca­
tion 53248 is POKEd with the column number for the dart. The 
score, stored in variable SC, is printed on the screen; variable TR 
(trigger) is set to 0, and the number of darts left (AL) is printed 
in the lower left corner of the screen. 

Line 470 disengages the ATTRACT mode by POKEing loca­
tion 77 with a zero. If the red button on the joystick is pressed, 
variable TR is set to 1 and the computer is directed to line 510. 

Line 480 checks to see if the joystick is being pushed to the 
right. If it is, variable AP is increased by 8. The value of AP is 
also checked to make sure it is under 201. If it is , it is reset to 201. 
This is the rightmost column on the screen. A higher value would 
put the dart off the screen. 

Line 490 checks to see if the joystick is being pushed to the 
left. If it is, the value of AP is decreased by 8. The value of AP 
is checked again to make sure the dart will be printed on the screen. 

Line 500 moves the dart to the new column on the screen. The 
dart moves eight columns at a time. If it moved only one column 
at a time it would take too much time to get across the screen. 

Line 510 rotates the top row ducks on the screen. The contents 
of the first element of DUCK$ is placed into TEMP$. Then all the 
elements of DUCK$ are moved up by 1. The character placed in 
DUCK$ is placed in the last element of the string. The first 18 
elements of the string are printed on the screen. 

Line 520 rotates the second row of ducks (DUCKl$) the same 
way. Even if these ducks are not printed on the screen, they are 
still rotated. 

Line 530 rotates the third row of ducks, DUCK2$. If level three 
was chosen, these ducks will be printed on the screen. Line 540 
checks the value of TR. If variable TR is not a one (NOT TR), the 
computer will be sent to line 470 to see if the trigger or joystick 
has been pressed or moved and to keep the ducks moving on the 
screen. 

Line 550 is executed when the value of TR is O. Location 53278 
is POKEd with O. This clears all the registers used to count hits. 
These registers contain a value when a player or missile occupies 
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the same position on the screen as another player, missile, or 
character. The characters of ARROW$ are placed into A$ at a loca­
tion one less than the last. This will move the dart up on the screen. 
When the value of A is less than 20, the dart is no longer on the 
screen and the computer is sent to the sound subroutine at line ~OO. 
The number of darts is decreased by 1. If there are no darts left, 
the computer is sent to line 800 to end the game. 

Line 555 sends the computer to line 630 if the dart is off the 
screen. 

Line 560 checks the contents of memory location 53252. If it 
is 0, the dart has not hit a duck and the computer is sent to line 
510 to move the ducks and the dart. 

Line 570 is executed when location 53252 contains a value other 
than O. The hit sound subroutine at line 910 is used. Then the dart 
is removed from the screen by POKEing location 53248 with o. 
Variable R is set to O. This variable is for the row number of the 
duck that has been hit. If the value of A is greater than 47 the duck 
cannot be in the zeroth row. The value of R is changed to 2. If the 
value of A is greater than 79, the duck must be in the third row, 
and the value of R is reset to 4. 

Line 580 calculates the column the duck is in. The 49th col­
umn for the player or dart is the equivalent of the zeroth column 
for a character. There are eight player columns to every character 
column. By subtracting 49, then dividing by 8, we know which col­
umn the dart is in. The LOCATE command sets the value of the 
character in the column and row that has been hit. Three spaces 
are printed at this location. The first space is printed just before 
the column that has a hit . This way, if the end of the duck was hit, 
the entire duck is erased from the screen. 

Line 590 adds ten to the score (SC). If the value of Q is less 
than 5, the duck was blue and 40 more points are added to the score. 

Line 600 checks the value of SC to see if the player has gone 
over 10,000 points. If he has, the computer is sent to line 800 to 
end the game. 

Lines 600-620 erase the duck from the string. The value of R 
indicates from which string the duck should be erased. 

Line 630 clears the A$ again. If A$ was not cleared, the dart 
would reappear near the top of the screen along with the new dart 
near the bottom. 

Lines 640-720 check to see if all the ducks have been hit. 
Line 640 uses the level number to send the computer to the 

line that checks all the strings used at that level. If there are ducks 
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left, the computer is sent to line 460 to continue the game. If all 
the ducks have been hit, the computer continues with line 730. 

Lines 730-780 place ducks into DUCK$. After the first string 
is filled, the computer is sent to line 310 where the other strings 
are filled if the game is at level two or three. 

Lines 800-820 end the game. The dart is cleared from the 
screen, the message "GAME OVER" is printed on the screen, and 
A$ is cleared for another game. The computer loops at line 810 
until the Start key is pressed. The new game begins at line 140. 

Lines 900-910 are the sound subroutines used in this program. 

MARBLES 
Objective of the game: To hit your opponent's marbles. 
Directions: This is a two-player game that requires two 

joysticks. One joystick is plugged into the first joystick port, the 
other into the second joystick port. The first player's marble is 
printed on the left side of the screen. The second player's marble 
is printed on the right side. To move the marble, move the joystick 
up, down, left, or right. To shoot the marble over the line, press 
the fire button on the joystick. The longer the fire button is held 
down, the further the marble will go. However, if you hold the but­
ton down too long, the marble will hardly move. To get the marble 
across the field takes good timing. 

The first player shoots a marble, trying to keep it on the left 
side of the field. The second player then tries to hit the opponent's 
marble. The game continues until one player scores 10 or more 
points. Every time the opponent's marble is hit, it is erased and 
two points are added to the score of the player who shot the mar­
ble. If a player hits his own marble, one point is subtracted from 
the score. The score cannot go below o. Figure 5-3 is the flowchart, 
Fig. 5-4 the character se~, and Listing 5-2 is the code for this 
program. 

Line 50 sets aside the string area. M$ must be the first variable 
in the program. This string is used as the player represented by 
the marble. If it is not the first variable used, the routine that 
changes the string storage will not work properly. WORD$ holds 
the word printed on the screen. This program uses ANTIC mode 
E. Letters and characters are drawn on the screen in this mode 
rather than printed, so the word or character to appear on the screen 
is stored in WORD$ before it is placed on the screen. BLBYTE$, 
GRBYTE$, and ORBYTE$ contain the byte patterns for printing 
the words or characters in blue, green, or orange. Ml$ and M2$ 
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Fig. 5-3. Flowchart for Marbles. (Continued through page 236.) 
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Fig. 5-4. Character set for Marbles. 

Listing 5-2. Marbles. 

10 REM MARBLES - A YOUNG BOY'S GAME 
20 REM CHAPTER 5 - SIMULATIONS 

o 
60 

126 

90 
102 

126 

60 

o 

30 REM BY L.M. SCHREIBER FOR TAB BOOKS 
40 REM COPYRIGHT 1983 
50 DIM M$(1).WORD$(12).BYTE$(16),BLBYT 
ES(128).GRBYTES(128).ORBYTE$(128).M1$( 
8) • M2~H 8) • 8~H B) 
60 SCRNPRNT=1000:GRAPHICS 24:REM GRAPH 
ICS 8 WITH NO TEXT WINDOW 
70 DLIST=PEEK(560)+PEEK(561)~256:POKE 
DLIST+3.78:REM CHANGE TO ANTIC E 
80 FOR X=DLIST TO DLIST+200:IF PEEK(X) 
=15 THEN POKE X.14:REM CHANGE TO ANTIC 

E 
90 IF PEEK(X)~79 THEN POKE X.78:REM CH 
ANGE THE SECOND LIST TOO 
100 NEXT X 
110 A=PEEK(106)-10:POKE 201,A:POKE 206 
.PEEK(756):FOR X=1536 TO 1555:READ v:r 
m(E X.V:NEXT X 
120 DATA 101.162.1,160.0,177,205,115,2 
03,200,208.219,230,206,230,201,202,208 
,242,96 
130 Q=USR(1536):POKE 756,A:CHARBASE=A* 
256+24:FOR X=CHARBASE TO CHARBASE+15:R 
EAD V:POKE X,V:NEXT X 
110 DATA 0,60,110,1113,118,110,60,0,0,6 
0,126,90,102,126,60,0 
150 FOR x=o TO 15:READ BYTE$:8L8YTE$(X 
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*8+1)=BYTES:NEXT x 
160 DATA 00000000,00000011,00001100,00 
001111,00110000,00110011,00111100,0011 
1:L:ll,11000000 
170 DATA 11000011,11001100,11001111,11 
110000,11110011,11111100,11111111 
180 FOR X=O TO 15:READ BYTES:CRBYTES<X 
*8+1)=BYTES:NEXT X 
190 DATA 00000000,00000010,00001000,00 
001010,00100000,00100010,00101000,0010 
10:1.0,10000000 
200 DATA 10000010,10001000,10001010,10 
100000,10100010,10101000,10101010 
210 FOR X=O TO 15:READ BYTE$:ORBYTESCX 
*8+1) ::::E:YTE$: NEXT X :E:YTE$ :::: " 0 0 0 0 0 0 0 0 0 0 0 0 
0000" 
220 DATA 00000000,00000001,00000100,00 
000101,00010000,00010001,00010100,0001 
0101,01000000 
230 DATA 01000001,01000100,01000101,01 
010000,01010001,01010100,01010101 
2it(1 H:::: 1 : WOF\lH::::" :f: " : r';:=~j 0: C::::64 : CL.==2 : GOSUB 

SCRNF'RNT 
250 !-I=4:WORD$::::"MAfWLES" :R=50 : C==f:l6:CL:::1 
:COSUB SCRNf'RNT 
26 0 H =:: :l : W 0 R D $::: " $ " : F\:::: 6 0 : C:::: 2 0 0 : C L::: 3 : GO S lJ 
E: SCRNF'liNT 
270 POKE 54279,A:POKE 559,62:POKE 5327 
7,3:POKE 53248,0:VT=f'EEK(134)+PEEKCI35 
)*256:STTE:=PEEKC:l40)+PEEK(111)*256 
280 STROFF=A*256+:l024-STTB:ST3=INTCSTR 
OFF/256):ST4=STROFF-256*ST3:POKE VT+2, 
ST4:POKE VT +3 ,ST3:POKE VT+1,0 
290 POKE VT+5,1:POKE VT+6,0:POKE VT+7, 
1:M$Cl)=CHRSCO):MSC25S)=CHRSCO):M$C2)= 
H$ : B~~:::M$ 
300 RESTORE 140:FOR X=l TO 8:READ V:M:l 
$CX,X)=CHR$CV):NEXT X:FOR X=1 TO 8:REA 
D V:M2$CX,X)=CHR$CV):NEXT X 
310 POKE 704,66:FOR X=:l TO 10:R=INTCRN 
D(1)*:l83)+:l:C=INTCRNDC1)*150)*2+2 
320 MSCR+33 , R+10)=Ml$:V =INTCRNDC1)*2): 
IF V THEN M$CR+33,R+10) =M 2$ 
330 CL=2:WDRD$::::" :t " :pm(E 701,PEE.«709 ): 
IF V THEN WOliD$ := " $" : CL=3 : pm(E 701, PEE~( 
(708) 
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310 POKE 53218 t C/2+18:GOSUB 3000:G08UB 
8CRNPRNT:POKE 53218,0:M$(R+33,R+10)=B 

$:NEXT X 
360 ? 16;CHR$(125):COLOR l:PLOT 70,0:0 
RAWTO 70 , 191:PLOT 7 1 t O:DRAWTO 71,191:P 
LOT 212,0:ORAWTO 212,191 
365 PLOT 213,0:ORAWTO 243,191 
370 PL1=0:PL2=0:H=1:WORD$="one":R=0:C::: 
0:CL=2:GOSUB 8CRNPRNT : WORO$="two":R=0: 
C=262:CL=3:GOSUB 8CRNPRNT 
380 P=1~0:Pl=65:POKE 704 t PEEK(709):POK 
E 53218,P1:M$(P,P+7)=M1S:H=1:SP= O:C1=0 
:R1=0 
390 POKE 77,0:IF 8TRIG(0)=O THEN 170 
100 IF STICK(0)=15 THEN 390 
110 IF STICK(0)=11 THEN P=P-1:IF P<33 
THEN P:=33 
120 IF STICK(0) =13 THEN P=P+1:IF P)217 

THEN P=217 
130 IF STICK(0)=7 THEN P1=P1+1:IF P1)7 
5 THEN P1:=7~,) 

110 IF STICK(0)=11 THEN Pl=Pl-l:IF Pl( 
40 THEN P1 :=40 
150 POKE 53278,0:M$CP,P+7)=M1S:POKE 53 
218,Pl : IF PEEK ( 5325 2 ) =0 THEN 390 
460 Pl=PI-2:POKE 53248,P1:GOTO 390 
470 pm{E 20 to 
180 IF STRIG(O)=O THEN 180 
190 R=PEEK(20)*2:IF R>150 THEN R=150-( 
R·-:l50) 
500 IF R<90 THEN R=90 
5 :l 0 S T ::: S TIC ~{ ( 0 ) 
520 POKE 53278,0:P1=P1+1:IF 8T=13 THEN 

P:::P+1:IF P>217 THEN P=217 
530 IF ST=:l4 THEN P=P-l : IF P(33 THEN P 
=:3:3 
510 MSCP,P+7)=M1S:POKE 53218 , P1:IF Pt < 
RAND PEEK(53252) =0 THEN 520 
550 0=PEEK(53252):IF 0=0 THEN 620 
560 IF Q=1 THEN 520 
565 IF Q<>1 THEN PL1=PL1-1:POKE 53248, 
O:GOTO 630 
570 PL1=PL1+2:C=(PI-18)*2+13:R=P-33:SP 
=0 
580 TRAP 586:LOCATE C, R,Ql:IF 01=1 THE 
N Rl=R:R=R-l:GOTO 580 
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581 IF Rl=O AND SP=O AND 01=0 THEN R=R 
+l:GOTO 580 
585 SP=SP+l:R=R-l:IF SP<3 THEN 580 
586 SP=O:TRAP 40000 
590 LOCATE C,Rl+l,Ol:IF 01=1 THEN Cl=C 
:C=C-Z:GOTO 590 
600 SP=SP+l:C=C-Z:IF SP<3 THEN 590 
610 (>=Cl:I;:==1;:1-- 1:GO!3UB ~~OOO:WOFW$:=" ":G 
OSUB SCRNPRNT:REM TAKE AWAY ONE MARBLE 

- THEN PRINT THE OTHER 
620 CL:::2: wom)$ :::: " :t" : c== (F' 1--48»)I(Z: R::::P-33: 
GOBlJB BCRNPRNT 
630 C=11:R=9:IF PL1{O THEN F'Ll=O 
635 WORD$=STR$(F'L1):GOSUB SCRNPRNT:IF 
PL:U-<;> THEN <f~50 

640 MS(P,P+7)=BS:P=120:P1 =175:F'OKE 704 
,PEEK(708):POKE 53248,P1:MS(P,P+7)=M2$ 
: SP::: 0 : C 1:= 0 : I;: 1 = 0 
650 POKE 77,O:IF STRIG(O)=O THEN 730 
660 IF BTICK(O)=15 THEN 650 
670 IF STICK(0)=14 THEN P=P-l:IF P{33 
THEN P<3:3 
680 IF STICK(0)=13 THEN P=P+1:IF P)217 

THEN p=n7 
690 IF STICK(O)=7 THEN P1=Pl+1:IF Pl)2 
0:3 THEN P1:=~~0:3 

700 IF STICK(0)=11 THEN P1=P1-1:IF P1{ 
170 THEN Pl:=170 
710 POKE 53278,0:MS(P,P+7)=MZS:POKE 53 
248,P1:IF PEEK(5325Z)=0 THEN 650 
720 Pl=Pl+Z:POKE 53248,P1:GOTO 650 
730 PO~(E ZO, 0 
740 IF 9TRIG(0)=0 THEN 740 
750 R=180-PEEK(ZO):POKE ZO,O:IF R{95 T 
HEN 1:;: ::=95+ (<f5-R) 
760 IF R)160 THEN R=160 
7705T::::9TIO(0) 
780 Pl=Pl-1:IF ST=13 THEN P=P+1:IF P)Z 
17 THEN P==Z17 
790 IF BT=14 THEN P=P-1:IF P{33 THEN P 
==33 
800 POKE 5327S,0:MS(P,P+7)=MZS:POKE 53 
248,Pl:IF Pl)R AND PEEK(5325Z)=0 THEN 
780 
810 0=PEEK(5325Z):IF 0=0 THEN 880 
820 IF 0=4 THEN 780 
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825 IF Q<>2 THEN PL2=PL2-1:POKE 53248. 
O:GOTO 890 
830 PL2=PL2+2:C=CPl-48)*2:R=P-33 
840 TRAP 846:LOCATE C.R.Q1:IF Ql=l THE 
N Rl=R:R=R-l:GOTO 840 
841 IF R1=0 ANO SP=O AND Ql=O THEN R=R 
+l:GOTO IYIO 
845 SP=SP+l:R=R-l:IF SP<3 THEN 840 
846 SP=O:TRAP 40000 
850 LOCATE C,Rl+1,Ql:IF Q1=1 THEN C1=C 
: C=C-·2: GOTO 8~50 

860 SP=SP+l:C=C-2:IF SP<3 THEN 850 
8 7 0 C =: C 1 - 2 : R:::: FCL : GO nUB ~l 0 0 0 : W mw !t, := " ": G 
OSUB SCRNPRNT:REM TAKE AWAY ONE MARBLE 

- THEN PRINT THE OTHER 
n B 0 C L = 3 : WOFm $::: " $" : C =" C P 1·-4 8 ) lK;~ : R::: F' _ .. :3:3 : 
GOSUB SCRNPRNT:IF PL2<0 THEN PL2=O 
890 C=280:R=9:WORD$=STR$CPLZ) 
900 GOSUS SCRNPRNT:IF PLZ{10 THEN M$CP 
,P+7)=B$:GOTO 380 
950 MSCP,P+7)=B$:? t6;CHR$(125):WORO$= 
"GaMe Over":R==20:1>80:H:<3:CL=1:GOBIJB n 
CRNPRNT 
96 0 W 0 I:;: D ~~ ::: "F' 1 a \~ ('.? r 1 ": W 0 I:;: D $ C 1 0 ) =" S T R $ C P 
Ll):H=Z:CL=Z:R=50:C=74:GOSIJB SCRNPRNT 
970 WOI:;:O$ C 8) =::"Z": WORDS C 10) :='!3TR$ C PL2) : C 
L=3:R=80:C=74:GOSUB SCRNPRNT 
980 IF PEEK(53279){>6 THEN 980 
990 GOTO 360 
1000 TH=H:TR=R:L=LENCWORDS):CHBASE=A*2 
56 
1010 FOR WORD=l TO L:LASC=ASCCWORD$CWO 
RO.WORD»:IF LASC>31 AND LASC<96 THEN 
LASC=LASC-3Z:GOTO 1030 
1020 IF LASC{32 THEN LASC=LASC+64 
1030 FOR LP=O TO 7:BYTE=PEEKCCHBASE+LA 
SClK8+LP)lFBYTE=INTCBYTE/16):SBYTE=BYTE 
-FBYTE*16:REM GET CODE FOR CHARACTER 
1040 ON CL GOTO 1050,1060.1070 
1050 BYTE$C1,8)=BLBYTE$CFBYTE*8+1,CFBY 
TE+1)*8):BYTE$C9,16)=8LBYTE$CSBYTElK8+1 
,CSBYTE+l)lK8):GOTO 1080 
1060 BYTE$C1,8)=GRBYTE$CFBYTE*8+1,CFBY 
TE+l)lK8):BYTE$C9,16)=GRBYTE$CSBYTElK8+1 
,CSBYTE+l)lK8):GOTO 1080 
1070 BYTE$C1,8)=ORBYTESCFBYTElK8+1,CFBY 
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TE+l)~8):BYTE$(9,16)=ORBYTE$(SBYTE~8+1 

,(SBYTE+l) lKO ) 
1080 POSITION C,R:? 16;SYTES:TH=TH-l:R 
=R+l:IF TH<>O THEN 1080 
1090 TH=H:NE XT LP:R=TR:C=C+16:NEXT WOR 
D 
1100 RETURN 
3000 SOUND 0,100,2,15:FOR T=1 TO 5:NEX 
T T:SOUND o,O,O,O:RETURN 

contain the code for the two different marbles. This code is trans­
ferred to the player area when the marble moves on the screen. 
B$ is used to erase the marble from the player area. 

Line 60 sets variable SCRNPRNT to 1000. This is the line 
number for the routine that prints the words and characters on the 
screen. The HEX variable contains the beginning address of an­
other routine that divides a number into two values. The screen 
is set to graphics 24. This is graphics 8 with no text window. 

Line 70 finds the beginning address for the display list. This 
address is stored in locations 560 and 561. To arrive at the one 
number address mUltiply the number stored in location 561 by 256 
and add the number stored in location 560. The entire display list 
is set for graphics 8. We want to use ANTIC E. This mode is be­
tween graphics modes 7 and 8. The first three numbers in the 
display list remain the same. The fourth number is changed to AN­
TIC E. This location is also an instruction, so the value POKEd 
here is 78 rather than 14. 

Lines 80-90 change the rest of the codes in the display list to 
ANTIC E. Each location is checked to see if it contains the value 
15, the value for graphics 8. If it does, 14 is POKEd into that loca­
tion. If the value of 79 (graphics 8 with an instruction), it is changed 
to 78. The loop continues until the entire display list is changed 
to ANTIC E. 

Line 110 finds out how much memory is in the computer. We 
subtract 40 from this value to set aside space for the new character 
set and the player/missile graphics. This program subtracts 40 in­
stead of 16, as other programs do, because graphics 8 takes up 8K 
of memory. Every time we subtract 4 from the end of memory, 
we are really subtracting lK. By subtracting 40, we allow room 
for the screen (8K) and the character set (2K). We POKE the begin­
ning address of the character set into location 204 and the begin­
ning of the ROM character into location 206. These two locations 
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