








































































































































































































































































































































































































































Listing 18-4. Adding Colors 

10 REM LISTING XVIII-4 
20 REM ADDING MORE COLORS 
30 REM BY L.M.SCHREIBER FOR TAB BOOKS 
50 I CS 18 
80 DL =PEEK(560)tPEEK(561)*256:DL=DLtl0:RE 
M FIND THE MIDDLE OF THE SCREEN 
90 POKE DL , PEEK(DL)t128:REM ADD THE INTER 
RUPT CODE TO THE MODE CODE 
100 FOR DL=1536 TO 1546:READ a:POKE DL,Q: 
NEXT DL:REM POKE THE MACHINE LANGUAGE PRO 
GRAM 
110 POKE 512,0:POKE 513,6:POKE 54286,192: 
REM POKE THE ADDRESS OF THE MACHINE LANGU 
AGE SUBROUTINE 
120 DATA 72,169,88,141,10,212,141,24,208, 
104,64 
150 POSITION 2,1:1 t6;"FIRST COLOR":REM C 
AP I TAL 
160 POSITION 2,3:1 t6;"SECOND COLOR":REM 
CAPITAL LETTERS/REVERSE-OIDEB------
170 POSITION 2,5:1 t6;"third color":REM L 
OWER CASE LETTERS 
180 POSITION 2,7:1 t6;"fourth color":REM 
LOWER CASE/REVERSE VIDEB-----------
190 POSITION 2,9:1 C 
APITAL LETTERS/REVERSE VIDEO 
200 GOTC) 200 

horizontal sync. We do not want to change the color until the beam is turned off and returning to 
the left side of the screen. Certain hardware addresses can have values stored in them when we 
work in machine language . You could not do this in BASIC because it is too slow. By the time 
BASIC POKEd a value into a hardware location , the operating system would write over it and it 
would not register on th e screen. The op erating system replaces this number with the original 
color number (blue) during the vertical blank. That is why the second color never changes to pink. 

When the Antic chip starts from the top of th e di splay li s t, it has blue in that location. When it 
gets to the seventh line , and th e horizontal sync occurs, the interrupt program will put pink into 
that location. Once the horizontal sync occurs , 88 can be placed into location 53272. This is the 
equivalent of the SETCOLOR register 2 command in BASIC. After the new color has been placed 
into the correct register, th e routine will pull the value off the stack and place it into the 
accumulator and return to the display li s t. Every time Antic comes to this line in the display list, it 
will wait until this routine has been completed . 
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When the beam reaches the bottom of the screen and the verti cal blank occurs, the original 
color (blue) will replace the new color (pink). One note of caution: the way this routine is written, 
the color in this register will not cycle when the rest of the screen does. This could cause damage 
to the screen if it is left on for a period of time and defeats the attract mode. This can be changed by 
using the following data line and changing 1546 in line 100 to 1550. The 69 exclusive ors the value 
in location 79 with the 88 and ANDs it with the value in 78. Now all the colors on the screen can 
cycle. 
120 DATA 72,169,88,69,79,88,78,141,10,212,141,24,208,104,64 

PLAYER/MISSILE GRAPHICS 

In addition to the five color registers for the background and characters, the ATARI also has 
four color regis ters for its players and missiles. If you want to draw a character with any other 
microcomputer , then move the character across the screen, you would have to erase the old 
character and redraw the new one. The players in the AT ARI computer are characters you can 
create and move instantaneously anywhere on the screen. The character is eight bits or points 
wide, but it can be in one of three s izes . It can also be only one line tall or as tall as the screen. You 
may imagine it as a band that fit s over the screen from top to bottom. This band can be moved from 
left to right and back again. The character is within the band and can be moved up or down. 

CREATING A PLAYER 

Since a player can only be eight bits or points wide, it's a good idea to draw the character on 
graph paper first. Maybe you're writing a space program and would like to design a ship. Figure 
18-6 is an exampl e of a space ship that can be used as a player. It is eight points wide and seven 
lines high . Using binary to compute the numbers, each line of the ship has the following values 
(from top to bottom): 15,2,226,66,66,255 

Now we have a player, we have to be able to tell the computer we want to use player/ missile 
graphics in this program and draw the player in memory to use and reuse. The area of memory the 
characters for the player/missil e graphics occupy must be in a single 1K (1024 bytes) or 2K (2048 
bytes) of continuous memory . The beginning address of the character block must be divisible by 
1024 with no remainder. 

For Listing 18-5 we will use the single line players that use 2K of memory. In the second 
program we will use the same players in 1K of memory. Each number will display two lines on the 
screen. 

Line 50 POKEs values into the color register for the first player (address 704) and changes 
the background color to black. 

Line 60 finds out how much memory is avai lable and subtracts 16. This value wi ll be more 
than 2048 bytes above the display li st. We need 2K of memory for the player/missile graphics, but 
if we simply subtract 2048 from the display list, we could cross a boundary line somewhere in 
memory. This would confuse Antic, so instead, subtract an even 4K from the amount of memory in 
the system. This leaves 2K for the screen disp lay and display list and 2K for the player/missiles. 

Line 70 POKEs the address the player/missil es wi ll begin at into location 54279. This is a 
hardware register. Now Antic knows where the characters will be located. By mUltiplying that 
number by 256 we have the decimal location of the beginning of the player/missile display. 
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co 
C\J ~ C\J CD 
,.... CD C") ,.... CO ~ C\J ,.... BIT VALUES 

15 

2 

226 

66 

66 
255 

Fig. 18-6. Bit values for player in 
Player-Missile graphics. 

Line 80 POKEs location 559 with a 62. In a previous program we POKEd that location with 0 
to turn Antic off, then POKEd it with a 34 to turn it back on. Now POKE it with 62 to tell it we will 
be using the player/missile with single- line resolution. 

Line 90 POKEs memory location 53277 with a 3. The player/missile graphics are now 
enabled. If we told Antic to use player/missile graphics (previous line) , but never enabled them, 
they would not be displayed on the screen . POKEing 75 into location 53248 moves the player onto 
the screen. This number can be changed to any number from 0 to 255. Numbers less than 50 or 
grea ter than 200 will place the character off the screen. 

Line 100 clears the memory the player will occupy. The first player starts 1024 bytes below 
the address we calculated. It uses 256 bytes of memory. We are clearing enough memory for two 
different players. 

Line llO places the character we created into the memory set aside for the player. Placing it 
70 bytes from th e top of that player's area is just one area the character could occupy. The 
character can be placed in any area from 1024 to 1274. Again, if you place your character too close 
to the top or bottom of the area, it wi ll not be displayed on the screen. 

When you run this program, the screen should clear and after a few seconds, a small ship will 
appear in the upper left corner of the screen. If you list your program, the space ship will not 
move. It will not scroll up with the program li sting nor will it disappear if you press the shift and 
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Listing 18-5. Player/Missile Graphics. 

10 REM LISTING XVIII-5 
20 REM PLAYER/MISSILE GRAPHICS 
30 REM BY L.M.SCREIBER FOR TAB BOOKS 
40 ? .}. 
50 POKE 704,124:POKE 710,0:REM CHANGE THE 

COLORS 
60 A=PEEK(106)-16:REM GET 2K ABOVE THE DI 
SPLAY LIST 
70 POKE 54279,A:PMBASE=A*256:REM TELL ANT 
IC WHERE THE PLAYERS WILL BEGIN 
80 POKE 559,62:REM SINGLE LINE RESOLUTION 

ON THE PLAYERS 
90 POKE 53277,3!POKE 53248,75:REM LET THE 

PLAYERS SHOW 
100 FOR X=PMBASE+l024 TO PMBASE+1536:POKE 

X,O:NEXT X:REM CLEAR OUT THE GARBAGE 
110 FOR X=PMBASE+l094 TO PMBASE+l099:READ 

P:POKE X,P:NEXT X:REM DRAW THE CHARACTER 
120 DATA 15,2,226,66,66,255 

clear keys. Player/missil es act independently of the other characters on the screen. Let's add 
another character to Listing 18-6. 

Line 140 POKEs a color (yellow) into the color register for the second player. 53249 is the 
register for the second player's position on the screen. If a 75 were POKEd into this location, the 
second ship would app ear under the first ship. 

Line 150 reads the numbers that create the second ship and POKEs them into the memory 
set aside for the second ship . 

Now we have defined the two players we must be able to move them around and fire at each 
other. Moving them horizontally is very easy. Changing the value in register 53248 moves the 
first ship, changing th e value in register 53249 moves the second ship. Moving the ships 
vertically requires some planning; each ship occupies seven continuous memory locations. To 
move the ship up, each byte would have to be moved up one memory location and the last byte 
erased. To move the ship down, each byte would have to be moved down one location and again, 
the first one erased. This can be done slowly in BASIC, or quickly with a machine language 
subroutine. 

Figure 18-7 shows the machine- language subroutine needed to move the space ship in 
Listing 18-7. 

Line 210 r eads the data from line 220 and POKEs it into memory locations 1536-1548. This 
is the routine to move the ship up. 

Line 230 sets the up variable to the beginning of this routine. 
Line 240 reads the data from line 250 and POKEs it into memory locations 1552-1564. This 

is the routine that moves the ship down. 
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Line 260 stores the beginning location of this routine in the down variable . 
Line 270 stores the positions of the ships in four variables . RKTIH is the horizontal position 

of the firs t ship. RKTI V is th e vertical position of the firs t ship. RKT2H is the horizontal position 
of the second ship and RKT2V is the verti ca l pos ition of the second ship . These variables will 
change as we move the ships around the screen. 

Lines 280-330 check th e joysti ck for the firs t ship. The joysti ck must be plugged into port 1 
on th e front of the keyboard . If th e stick has not moved, the computer will go to line 330 to check 
the fire button. If the s tick has moved to the right or left, RKTI V will be increased or decreased 
accordingly. If the sti ck has moved up or down, RKTIH will be increased or decreased. 

In any event, the trigger or red button on the joysti ck will also be checked. If it has been 
pressed , a mi ssil e will be placed into the area set aside for player/miss ile graphics. The miss ile 
area begins 768 bytes be low the area set as ide for player/miss ile graphics. The beginning 
location of the ship is added to this number and 11 more bytes, so the missile will appear at the 
lower edge of the ship . A 3 is POKEd into this memory location. The 3 sets the las t two bytes, the 
onl y two that are allowed for missil e O. The program now GOSUBs to line 600. 

Listing 18-6. Player/Missile Graphics, Version 2 

10 REM LISTING XVIII - 6 
20 REM PLAYER/MISSILE GRAPHICS 
30 REM BY L. M. SCREIBER FOR TAB BOOKS 
40 POKE 752,1:1 "}cl e ar}" 
50 POKE 704, 124:POKE 710,O:REM CHANGE THE 

COLORS 
60 A=P EEK(106) - 16:REM GET 2K ABOVE THE Dl 
SPLAY LIST 
70 POKE 54279 , A:PMBASE =A*256:REM TELL ANT 
IC WHERE THE PLAYERS WILL BEGIN 
80 POKE 559,62:REM SINGLE LINE RESOLUTION 

ON THE PLAYER ~; 

90 POKE 53277,3:POKE 53248,75:REM LET THE 
PLAYERS SHOW 

100 FOR X=PMBASE+I024 TO PMBASE+1536:POKE 
X,O:NEXT X:REM CLEAR OUT THE GARBAGE 

110 FOR X=PMBASE+I094 TO PMBASE+I099:READ 
P:POKE X,P:NEXT X:REM DRAW A CHARACTER 

120 DATA 15,2,226,66,66,255 
130 REM ADD ANOTHER SPACE SHIP 
140 POKE 705,30:POKE 53249,154:REM GIVE T 
HE 2nd SHIP COLOR AND A PLACE 
150 FOR X=PMBASE+1380 TO PMBASE+1386:READ 

P:POKE X,P:NEXT X:REM DRAW THE SECOND CH 
ARACTER 
160 DATA 130,146 , 186,254,186,146,130 
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Decimal Code Assembly Language Listing 

104 

160 
o 

200 
177 
205 

136 
145 
205 

200 
208 
247 

96 

104 

160 
255 
136 
177 
205 

200 
145 
205 

136 
208 
247 

96 

PLA 

LOY #0 

INY 
LOA (205),Y 

DEY 
STA (205),Y 

INY 
BNE 

;Pull the accumulator off 
the stack 
;Load the index Y with zero 

;Increment the index Y 
;Load the accumulator with 
the value of the address in 
location 205-206 offset by Y 
;Oecrement the index Y 
;Store the value in the 
accumulator in the memory 
locations pointed to by 
205-206 offset by Y 
;Increment Y 
;11 the index Y is not zero, 
go back 8 bytes 

RTS ;Return to BASIC 
Routine to move character up 

PLA ;Pull the accumulator off 
the stack 

LOY #255 

DEY 
LOA (205),Y 

INY 
STA (205) ,Y 

DEY 
BNE 

RTS 

;Load the index Y with 255 

;Oecrement index Y 
;Load the accumulator with 
the value of the address in 
location 205-206 offset by Y 
;Increment Y 
;Store the value in the 
accumulator in the memory 
location pointed to by 
205-206 offset by Y. 
;Oecrement Y 
;If the index Y is not zero, 
go back 8 bytes 
;Return to BASIC 

Routine to move character down 

Fig. 18-7. Assembly language list­
ings to move players up and/ or 
down. 

Lines 350-400 operate the same way, but for the second ship . This time port number 4 must 
be used for the joystick. If the fire button is pressed (line 400), the beginning of the second rocket 
ship is added to the leoation for the player/missile graphics. 

Lines 410-470 move the rocket ships. In line 410, the variable is checked for the edge of the 
screen for the first ship. If it would go off the left or right edge of the screen, the computer is 
directed to a subroutine that corrects the situation. Line 420 checks the second ship. Line 430 
checks how high or low the ship is on the screen. Again, if the ship would go off the screen, the 
computer is sent to a routine that will correct the variable. Line 440 checks the second ship. When 
all the variables have been checked, the vertical values are POKEd into the locations that move 
the ships to the left or right. If these variables have changed, the ship wi ll move in that direction. 
Lines 460 and 470 check the variables DIR1 and DIR2 to see if the ship should move up or down. If 
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Listing 18-7. Player/Missile Graphics, Version 3 

10 REM LISTING XVIII-7 
20 REM PLAYER/MISSILE GRAPHICS 
30 REM BY L.M.SCREIBER FOR TAB BOOKS 
40 POKE 752,1:1 "}clear}" 
50 POKE 704,124:POKE 710,O:REM CHANGE THE 

COLORS 
60 A=PEEK(106)-16:REM GET 2K ABOVE THE DI 
SPLAY LIST 
70 POKE 54279,A:PMBASE=A*256:REM TELL ANT 
IC WHERE THE PLAYERS WILL BEGIN 
80 POKE 559,62:REM SINGLE LINE RESOLUTION 

ON THE PLAYERS 
90 POKE 53277,3:POKE 53248,75:REM LET THE 

PLAYERS SHOW 
100 FOR X=PMBASE+768 TO PMBASE+1536:POKE 
X,O:NEXT X:REM CLEAR OUT THE GARBAGE 
110 FOR X=PMBASE+l094 TO PMBASE+l099:READ 

P:POKE X,P:NEXT X 
120 DATA 15,2,226,66,66,255 
130 REM ADD ANOTHER SPACE SHIP 
140 POKE 705,30:POKE 53249,154:REM GIVE T 
HE 2nd SHIP COLOR AND A PLACE 
150 FOR X=PMBASE+1380 TO PMBASEf1386:READ 

P:POKE X,P:NEXT X 
160 DATA 130,146,186,254,186,146,130 
200 REM MOVE THE SHIPS 
210 FOR X=1536 TO 1548:READ P:POKE X,P:NE 
XT X:REM ROUTINE TO MOVE UP 
220 DATA 104,160,0,200,177,205,136,145,20 
5,200,208,247,96 
230 UP=1536 
240 FOR X=1552 TO 1564:READ P:POKE X,P:NE 
XT X:REM ROUTINE TO MOVE DOWN 
250 DATA 104,160,255,136,177,205,200,145, 
205,136,208,247,96 
260 DOWN=1552 
270 RKT1H=60:RKT1V=75:RKT2H=100:RKT2V=154 

280 IF STICK(0)=15 THEN 330:REM JOYSTICK 
NOT MOVED 
290 IF STICK(0)=7 THEN RKT1V=RKT1V+1:GOTO 
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Listing 18-7. Player/Missile Graphics, Version 3. (Continued from page 207.) 

330:REM MOVED TO THE RIGHT 
300 IF STICK(0)=11 THEN RKT1V=RKT1V-l:GOT 
o 330:REM MOVED TO THE LEFT 
310 IF STICK(0)=14 THEN RKT1H=RKT1H-1:DIR 
1=UP:GOTO 330:REM MOVED UP 
320 IF STICK(0)=13 THEN RKT1H=RKT1Htl:DIR 
l=DOWN:GOTO 330:REM MOVED DOWN 
330 IF STRIG(O)=O THEN POKE PMBASEt768tRK 
T1H+11,3:GOSUB 600:REM FIRE BUTTON PRESSE 
D 
340 REM NOW CHECK PLAYER 2 
350 IF STICK(3)=15 THEN 400:REM JOYSTICK 
HAS NOT MOVED 
360 IF STICK(3)=7 THEN RKT2V=RKT2Vtl:GOTO 

400:REM MOVED TO THE RIGHT 
370 IF STICK(3)=11 THEN RKT2V =RKT2V - l:GOT 
o 400:REM MOVED TO THE LEFT 
380 IF STICK(3)=14 THEN RKT2H=RKT2H-l:DIR 
2=UP:GOTO 400:REM MOVED UP 
390 IF STICK(3)=13 THEN RKT2H=RKT2Htl:DIR 
2=DOWN:GOTO 400:REM MOVED RIGHT 
400 IF STRIG(3)=0 THEN POKE PMBASE+768+RK 
T2H+5,12:GOSUB 650:REM FIRE BUTTON PRESSE 
D 
410 IF RKT1V<50 OR RKT1V)200 THEN GOSUe 5 
OO:REM IT'S OFF THE SCREEN 
420 IF RKT2V(50 OR RKT2V)200 THEN GOSUB 5 
20 
430 IF RKT1H(40 OR RKT1H) 200 THEN GOSUB 5 
40:REM TOO HIGH OR TOO LOW 
440 IF RKT2H(40 OR RKT2H)200 THEN GOSUe 5 
60 
450 POKE 53248,RKT1V:POKE 53249,RKT2V:REM 

MOVE THE SHIPS LEFT OR RIGHT 
460 IF DIR1()0 THEN POKE 206,A+4:Q=USRCDI 
Rl):DIR1=0:REM MOVE SHIP 1 UP OR DOWN 
470 IF DIR2()0 THEN POKE 206,A+S:Q=USR(DI 
R2):DIR2=0:REM MOVE SHIP 2 UP OR DOWN 
480 GOTO 280:REM GET NEW DIRECTION 
500 IF RKT1V(50 THEN RKT1V=50:RETURN 
510 IF RKT1V ) 200 THEN RKT1V=200:RETURN 
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520 IF RKT2V ( 50 THEN RKT2V=50:RETURN 
530 IF RKT2V>200 THEN RKT2V=200:RETURN 
540 IF RKT1H( 40 THEN RKT1H=40:DIR1=0:RETU 
RN 
550 IF RKT1H>200 THEN RKT1H=200:DIR1=0:RE 
TURN 
560 IF RKT2H ( 40 THEN RKT2H=40!DIR2=0:RETU 
RN 
570 IF RKT2H>200 THEN RKT2H=200!DIR2 =0:RE 
TURN 
580 RETUr~N 
600 POKE 53252,RKT1V+10:Ml =RKT1V+10 
610 FOR X=Ml TO 250:POKE 53252~X:SOUND 0, 
X,6,10:IF PEEK(53256)(>0 THEN 700 
620 NEXT X:SOUND O,O,O,O:POKE PMBASE+768+ 
RKT1H+l1,0 
630 RETURN 
650 POKE 53253,RKT2V-10!M2=RKT2V - l0 
660 FOR X=M2 TO 10 STEP -l!POKE 53253~X!S 
OUND 0,X,6,10:IF PEEK(53257)(>0 THEN 700 
670 NEXT X:SOUND O,O,O,O:POKE PMBASE+768+ 
RKT2H+5,0 
680 RETURN 
700 S=100:C=50:FOR ZZ=1 TO 6:S0UND 0,8,10 
,10:POKE 710,C:FOR TL=l TO 50:NEXT TL:S=1 
50-S:C=75-C:NEXT ZZ 
710 SOUND O,O,O,O:POKE 710,0 
720 POKE 53252 , 0:POKE 53253,0:POKE 53278, 
o 
730 POKE PMBASE+768+RKT2H+5,0:POKE PMBASE 
+768+RKT1H+11,0:RETURN 

these variabl es have been set , the program will POKE the starting location of the memory area 
that contains that ship into location 206 (the high order byte). Then it executes the machine 
language subroutine and resets DIR1 or DIR2 to O. If the first ship is to move , the high order byte 
is POKEd with a 4 because the first ship starts 1024 bytes below the area set aside. A contains the 
beginning of the area set aside for th e player/miss ile graphics. If the second ship is to move, 5 is 
added to the value in A because the second ship is located 1280 bytes below the beginning of the 
area set aside for player/missile graphics . 

Line 480-once the ships have moved, the program directs the computer to line 280 and 
checks the joysticks once more. The break key or system reset must be pressed to stop this 
program. 
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Lines 500-580 reset the variab les when they are beyond the value set for the edge of the 
screen . Once the variable has been reset, the program returns to the main routine. 

Lines 600-680 move the missile across the screen. 
Lines 600-630 move the missile for the firstship. Location 53252 is POKEd with the vertical 

location of the ship plus 10. This moves the missile out from under the ship. This value is then 
stored in Ml. Lines 610-620 move the missile from the ship towards the right edge of the screen. 
Each time it moves the missile, it checks location 53256 for a value other than o. This is a hit 
location for this missile. Ratl1er than check if the vertical and horizontal location of the missile is 
the same as the location of tl1e ship it is trying to hit, a very long and time consuming project, 
ATARI BASIC can check one memory location to see if the missile that has been fired has hit 
anytlling. If it has, tl1e value in tllat location changes. If the missile has hit the ship, the computer is 
directed to line 700. If it has not, the missile wil l continue to move across the screen until it goes 
out of sight. Lines 660-680 move the missile for the second ship to the left across the screen. It 
checks location 53257 after each movement to see if the other ship has been hit. In both routines 
the missile is removed from the player/missile area by POKEing the location that contained the 
missile with a O. 

Lines 700-730 contain tlle routine that flashes tlle screen when the missile hits the ship. Line 
720 moves the missiles off the screen. By POKEing 53278 with 0, we clear the hit register. Now 
we can return to the program and check for hits again. If this register is not cleared after each hit, 
it will continue to show a hit whether or not one has been made. Line 700 erases the missi les in 
the player/missile area and returns to the part of tlle program that called it. 

In addition to checking for missiles hitting players, the ATARI has registers tllat can check 
players hitting players, players hitting tlle playfield and missiles hitting tlle playfield. The 
playfield characters are the characters placed on the screen with print or plot and draw to 
commands. Players refer to the characters created and stored in the player/missile area. The two 
ships in the preceding program are players. The missiles (characters that are two bits wide) are 
refen·ed to as missiles. 

The size of the characters in the player/missil e graphics area can be changed two different 
ways. In line 120, each number represented one line on the screen. Line 80 set the resolution for 
the player/missile graphics to one line. This mode uses 2K of memory. By making a few changes 
in the program, each number in lines 120 and 160 can be represented in two lines on the screen. 

Listing 18-8 is nearly identical to Listing 18-7. Line 80 POKEs 46 into location 559. So each 
number in tlle data lines will be displayed as two lines on tlle screen. Because this mode uses only 
1K of memory, tlle player/missile area starts nearer to the area set aside for it. 

Line 60 subtracts 8 from the amount of memory avai lable. This sets aside 1K for the screen 
and display li st and 1K for tlle player/missile. 

Line 100 is changed to reflect tlle area tlle characters wi ll occupy. The missiles begin 384 
bytes from the area set aside instead of 768 in tl1e single resolution mode. 

Line 110 starts placing tlle character into the 547th byte of the area. Since the players use 
two lines on the screen for every number entered, the area set aside for their display is half as 
long as when they use one line for every number. 

Line 150 changes the second ship's location to 690. 
Line 210 adds two numbers to tl1e area where the machine language subroutine wi ll be 

stored. 
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Listing 18-8. Player/Missile Graphics, Version 4 

10 REM LISTING XVIII-8 
20 REM PLAYER/MISSILE GRAPHICS 
30 REM BY L.M.SCREIBER FOR TAB BOOKS 
40 POKE 752,1:1 "}clear}" 
50 POKE 704,124:POKE 710,0 
60 A=PEEK(106)-8:REM GET 1K ABOVE THE DIS 
PLAY LIST 
70 POKE 54279,A:PMBASE=A*256:REM TELL ANT 
IC WHERE THE PLAYERS WILL BEGIN 
80 POKE 559,46:REM TWO LINE RESOLUTION ON 

THE PLAYERS 
90 POKE 53277,3:POKE 53248~75:REM LET THE 

PLAYERS SHOW 
100 FOR X=PMBASE+384 TO PMBASE+768:POKE X 
,O:NEXT X:REM CLEAR OUT THE GARBAGE 
110 FOR X=PMBASE+547 TO PMBASE+552:READ P 
:F'OKE X,P:NEXT X 
120 DATA 15,2,226,66,66,255 
130 REM ADD ANOTHER SPACE SHIP 
140 POKE 705,30:POKE 53249,154:REM GIVE T 
HE 2nd SHIP COLOR AND A PLACE 
150 FOR X=PMBASEt690 TO PMBASEt696:READ P 
IF'OKE X,P:NEXT X 
160 DATA 130,146,186,254,186,146,130 
200 REM MOVE THE SHIPS 
210 FOR X=1536 TO 1550:READ PIPOKE X,P:NE 
XT X:REM ROUTINE TO MOVE UP 
220 DATA 104,160,0,200,177,205,136,145,20 
5,200,192,128,208,245,96 
230 UP=1536 
240 FOR X=1552 TO 1564:READ P:POKE X,P:NE 
XT X:REM ROUTINE TO MOVE DOWN 
250 DATA 104,160,128,136,177,205,200,145, 
205,136,208,247,96 
260 DOWN=1552 
270 RKT1H=35:RKT1V=75:RKT2H=50:RKT2V=154 
280 IF STICK(0)=15 THEN 330:REM JOYSTICK 
NOT MOVED 
290 IF STICK(0)=7 THEN RKT1V=RKT1Vt1:GOTO 

330:REM MOVED TO THE RIGHT 
300 IF STICK(O)=11 THEN RKT1V=RKT1V-1:GOT 
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listing 18-8. Player/Missile Graphics, Version 4. (Continued from page 211.) 

o 330:REM MOVED TO THE LEFT 
310 IF STICK(0)=14 THEN RKTIH=RKTIH-l:DIR 
l=UP:GOTO 330:REM MOVED UP 
320 IF STICK(0)=13 THEN RKTIH=RKTIH+l:DIR 
1=DOWN:GOTO 330:REM MOVED DOWN 
330 IF STRIG(O)=O THEN POKE PMBASE+384+RK 
T1H+5,3:GOSUB 600:REM FIRE BUTTON PRESSED 

340 REM NOW CHECK PLAYER 2 
350 IF STICK(3)=15 THEN 400:REM JOYSTICK 
NOT MOVED 
360 IF STICK(3)=7 THEN RKT2V=RKT2V+l:GOTO 

400:REM MOVED TO THE RIGHT 
370 IF STICK(3)=11 THEN RKT2V=RKT2V-l:GOT 
o 400:REM MOVED TO THE LEFT 
380 IF STICK(3)=14 THEN RKT2H=RKT2H-l:DIR 
2=UP:GOTO 400:REM MOVED UP 
390 IF STICK(3)=13 THEN RK12H=RKT2H+l:DIR 
2=DOWN:GOTO 400:REM MOVED DOWN 
400 IF STRIG(3)=0 THEN POKE PMBASE+384+RK 
T2H+2,12:GOSUB 650: F~EM F rr.:E BUTTON PRE SSE 
D 
410 IF RKT1V<50 OR F~KTl V>200 THEN GOSUl! 5 
OO:REM IT'S OFF THE SCREEN 
420 IF RKT2V<50 OR r.:KT2V>200 THEN GOSUB 5 
20 
430 IF RKTIH<15 OR RKTIH>100 THEN GOSUB ~7j 

40:REM TOO HIGH OR TOO LOW 
440 IF RKT2H<15 OR RKT2H>100 THEN GOSUB 5 
60 
450 POKE 53248,RKTIV:POKE 53249,RKT2V:REM 

MOVE THE SHIPS LEFT OR RIGHT 
460 IF DIR1<>0 THEN POKE 206,A+2:POKE 205 
,0:O=USR(DIR1):DIR1=0:REM MOVE SHIP 1 UP 
OR DOWN 
470 IF DIR2<>0 THEN POKE 206,A+2:POKE 205 
,12S:0=USR(DIR2):DIR2=O:REM MOVE SHIP 2 U 
P OR DOWN 

480 GO TO 280 
500 IF RKTIV<50 THEN RKTIV=50:RETURN 
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510 IF RKT1V>200 THEN RKT1V=200:RETURN 
520 IF RKT2V(50 THEN RKT2V=50:RETURN 
530 IF RKT2V>200 THEN RKT2V=200:RETURN 
540 IF RKT1H( 15 THEN RKT1H=15:DIR1=0:RETU 
RN 
550 IF RKT1H>100 THEN RKT1H=100:DIR1 =O:RE 
TURN 
560 IF RKT2H ( 15 THEN RKT2H =15:DIR2=0:RETU 
RN 
570 IF RKT2H >100 THEN RKT2H=100:DIR2=O:RE 
TURN 
580 RETURN 
600 POKE 53252,RKT1V+l0:Ml =RKT1V+l0 
610 FOR X=Ml TO 250:POKE 53252,X:SOUND 0, 
X,6,10:IF PEEK(53256) =2 THEN 700 
620 NEXT X:SOUND O,O,O,O:POKE PMBASE+384+ 
RKT1H+5,0 
630 RETURN 
650 POKE 53253,RKT2V-10:M2=RKT2V-l0 
660 FOR X=M2 TO 10 STEP -l:POKE 53253,X:S 
OUND 0 , X,6,10 : IF PEEK(53257)=1 THEN 700 
670 NEXT X:SOUND O, O,O,O:POKE PMBASE+384+ 
RKT2H+2,0 
6BO RETURN 
700 S=100 : C=50:FOR ZZ=1 TO 6:S0UND 0,S,10 
,10:POKE 710 , C:FOR TL =l TO 50:NEXT TL:S=1 
50-S : C=75 - C:NEXT ZZ 
710 SOUND O,O,O,O:POKE 710,0 
720 POKE 53252,0:rOKE 53253,0:rOKE 53278, 
o 
730 POKE PMBASE+384+RKT2H+2,0:POKE PMBASE 
+384+RKT1H+5,0:RETURN 

Line 220 adds two numbers to th e lis t of instru ctions. Since there are only 128 bytes to be 
moved, th e computer mus t check the va lue of index Y agains t 128. If it moves 256 bytes, both 
ships will move on the screen when you want only the first ship to move . Add 192 and 128 after the 
second 200. 

Line 270 changes the horizontal pos ition of the ships. Again , this number is less because 
these characters are occupying less room. 

Lines 330 and 400 are changed so th e missil es will appear in the correct locations. 
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