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335 IF MYO=MYI THEN 400 
340 MISSILES$=BUFFER$:MISSILES$(MYO'=M 
IMAGEO$:MISSILES$(MY1'=MIMAGE1$ 

399 GoTo 200 
400 MISSILES$=BUFFER$:MISSILES$(MYO'=B 
MISS$:GoTO 200:REM IMPORTRNT: TURN ON 
BOTH MISSILES 
450 FOR 1=15 TO 1 STEP -1:VT=PEEK(RAND 
oM'/2.7:S0UND l:PLOT 13 

455 PLOT 16:DRAWTo 159,VT 
460 COLOR O:PLOT 
LOT I:SOUND 

700:RETURN 
499 GOTo 200 
500 GOSUB OFF:MX1=0:POKE M 

510 POKE 1=2 TO 2 
55 STEP 2:POKE 
EXT I:POKE 
520 XO=50:YO=78:POKE 53248,XO:PLAYERO$ 
=BUFFER$:PLAYERO$(YO' =LEGS1$:RETURN 
530 GOSUB OFF:MXO=O:PoKE M 
OPL,2:FIRE1=0:FIREO=0 
540 POKE DVO,O:POKE 1=2 TO 2 
54 STEP 2:POKE 705,I: SDUND 
EXT r:PoKE 
550 Xl=62:Yl=78:PLAYER1$=BUFFER$:PLAYE 
Rl$(Yl'=LEGS1$ : POKE HPOSP1,Xl 
560 RETURN 
600 TRAP 610:FOR 1=1 TO 128: 7 1;"= ";A 
SC(BMISS$(I":NEXT I: SToP :REM 60 HERE 

TO RT DRTR IN PM MEMORY. 
610 END 
660 FOR J=1 TO 20:FOR 1=1 TO 5:SETCOLO 
R I 
:NEXT J:POKE MOPL,2:POKE M1PL,2 
661 PLAYER1$=BUFFER$:PLAYERO$(YO'=LEGS 
1$:Xl=62:Yl=78 : POKE 
ND+l 
662 XO=50:YO=78:GoSUB 5500:PLAYERO$=BU 
FFER$:PLAYERO$(YO'=LEGS1$:POKE 53248, X 
O:SETCOLOR 4,HUE,LUM: RETURN 
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700 REM CRYSTAL 
710 COLOR 2:PLOT 131~15:DRAWTO 137,15: 
PLOT 134~12:DRAWTO 134~18 

720 PLOT 131,12:DRAWTO 137,18:PLOT 131 
~18:DRAWTO 137~12:COLOR 1 
730 RETURN 
900 REM 
910 REM 
920 REM 
1900 PLAYERO$=BUFFER$:YO=128:XO=80:X=0 
:GOTO 190 
2000 GOSUa 10000:REM INITIALIZE 
CONSTANTS 
2005 GRAPHICS 7:REM GR. MODE BEFORE PMG 

2007 GOSUa 12000:REM DRAH PLAYFIELD 
2010 GOSUB 11000:REM PMGSETUP 
2030 GOSUa 13000:REM SCREEN POSITION 
2040 GOSUE 5000:REM SELECT COLOR 
2050 RETURN 
2080 IF MY1 { 1 OR MY1 >128 THEN MY1=1:PO 
KE 53253,0:FIRE1=0:SP=3:GOTO 2100 
2085 IF MX1 {0 OR MX1>150 THEN MX1=10:F 
IRE1=0:GOTO 2100 
2087 IF MXO{O OR MXO>150 THEN MXO=10:F 
IRE1=0:GOTO 2100 
2090 IF MYO{1 OR MYO>128 THEN MYO=YO:P 
OKE 53252,0:FIREO=0: GOTO 2100 
2095 IF MY1{1 OR MY1 >128 THEN MY1=Y1:P 
OKE 53252,0:FIREO=0:GOTO 2100 
2099 ? "GOrJF NO. "; F'EEI< ( 195) ; "SEE LINE 

NUMBER "; PEE~< ( 186) +256*F'EEI< ( 187) 
2100 DO=O : TRAP 2080:GOTO 200:REM PEEK( 
187)*256+PEEK(186) 
3000 IF XO>210 THEN XO=2 10 :REM CORRECT 

PLAYER COORDINATES 
3010 IF XO <39 THEN XO=39 
3020 IF YO{l THEN YO=l 
3030 IF YO>128 THEN YO=128 
3040 MXO=0:MYO=YO : MX1=O:MY1=Yl 
3050 DO=O:Dl=O:REM TURN OFF MISSILE 
SOIJND 
3060 FIREO=0:FIRE1=0 : REM TURN OFF FIRE 

FLAG 
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3070 Z=O:REM RESET LE G MOVEMENT 
C{fUNTER 
3080 TRAP 3000:GOTO 210 
4000 RETURN :POKE 20~ 0 
4050 ? CHR$ (125) : 7 " 
;11-Y:SOUND O~Y+PEEK( 20)+5~14~10:GOTO 

4010 

" 

5000 7 "PRESS SELECT TO CHANGE SCREEN 
COLOR~ OPTION TO CHANGE PLAYER COLOR~ 

S TliRT TO START GAME " 
5005 XO=50:Xl=62:POKE HPOSPO~XO:POKE H 
POSP1.~Xl 
5015 IF PEEK(53279)=5 THEN GOSUS 5200 
5020 IF PEEK(53279)=3 THEN GOSUB 5300 
5025 IF PEEK(53279)=6 THEN SETK=SETK:R 
ETURN 
5030 GOTO 5015 
5199 REM CH~NGE SCREE N COLORS 
5200 LUM=LUM+l 
5210 IF LUM>14 THEN LUM=0:HUE=HUE+1 
5220 IF HUE}15 THEN HUE=O:LUM=O 
5230 SET COLOR 4~HUE~LUM 
5299 REM CH~NGE PLRYER COLOR 
5300 KOLORO=KOLORO+2: KOLOR1=KOLOR1+2:I 
F KOLORO}254 THEN KOLORO=O 
5305 IF KOLOR1}254 THEN KOLOR1=0 
5310 POKE 704,KOLORO:POKE 705~KOLOR1:R 
ETURN 
5500 7 CHR$ (125) :? " ROUND # 
";ROUND:7 :7 "PLAYER 1 = ";SO;" 
PLAYER 2 ::: ";Sl:S0UND 0~255~1.4~1.5 
5510 IF SO>9 THEN 7 :7 "PL.AYER 1. WINS" 
:GOTO 5540 
5520 IF SI >9 THEN ':":' : 7 "PL.AYER 2 WINS" 
:GOTO 5540 
5530 RETURN 
5540 POP :7 :POKE 82~ O: 7 "PRESS THE FI 
RE BUTTON FOR ANOTHER GAME";:SOUND O~O 
~O~O:SOUND 1,0~0~0 

5550 IF PEEK(BUTTONO) =O THEN 5560 
5552 IF PEEK(BUTTON1) =0 THEN 5560 
5555 GOTO 5550 
5560 POKE 82~2:RUN 
10000 KOLORO=1.63:KOLOR1=83 
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10020 XO=52:YO=78:SP=3:Xl=67:Yl=78:MXO 
=6:MYO=61:MX1=O:MYl =71:MOPL=53256:SDO= 
53760:DVO=53761 : SD1 =53762:DVl=53763 
10025 PO=50:Pl=53 
10030 REM POKE 53248~XO:PLAYERO$(YO)=L 
EGS1$:POKE 53249~Xl:PLAYER1$(Yl)=LEGSl 
$ 

10040 POKE 53252~0 : POKE 53253~X1+3 

10050 JO=632:J1=633:HPOSPO=53248:HPOSP 
1=53249: HPOSMO=53252:HPOSMl=53253: BUTT 
ONO=644 
10055 BUTTON1=645:MSO=8 
10060 RANDOM=53770:SIZEM=53260 
10100 HITCLR=53278:POKE 53278~1:POPF=5 
3252:PIPF=53253: MOPL=53256: MOPF=53248: 
MIPL=53257:MIPF=53249 
10110 PRIOR =623:ROUND=1:DIM STRING$(12 
8):ZAP=500:ZAP2=530:0FF=170 
10200 POKE HITCLR~l:REM CLERR S 
COLLISIOC REGISTERS 
10998 RETURN 
11000 DIM FILLERl$(I)~FILLER2$«INT(AD 
R(FILLERl$)/1024)+1).1024-ADR(FILLERl$ 
) - 1) 

11010 DIM BUFFER$(384)~MISSILES$(128), 
PLAYERO$(128) ,PLAYERl$(128) ,PLAYER2$(1 
28),PLAYER3$(128) 
11020 BUFFER$=CHR$(O) 
11030 BUFFER$(384)=CHR$(0) 
11040 BUFFER$(2)=BUFFER$ 
11045 MISSILES$=BUFFER$:PLAYERO$=BUFFE 
R$:PLAYERl$=BUFFER$:PLAYER2$=BUFFER$:P 
LAYER3$=BUFFER$ 
11050 DIM LEGS1$(17),LEGS2$(17),LEGS3$ 
( 17> 
11055 RESTORE 11300 
11060 FOR 1=1 TO 17:READ A:LEGS1$(I,I) 
=CHR$(A):NEXT I 
11065 FOR 1=1 TO 17:READ A:LEGS2$(I,I) 
=CHR$(A):NEXT I 
11067 FOR 1=1 TO 17:READ A:LEGS3$(I,I) 
=CHR$(A):NEXT I 
11069 DIM MIMAGEO$(I) : MIMAGEO$=CHR$(3) 
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11070 DIM MIMAGE1S(I):MIMAGE1S=CHRS(12 
) 

11071 DIM BMISSS(I):BMISSS=CHR$(15):RE 
M BOTH MISSILES uON u 
11072 POKE 704,KOLORO:REM SET COLOR OF 

PLRYERO 
11075 POKE 705~KOLOR1:REM COLOR PLRYER 
1 
11080 POKE 54279,ADR(BUFFERS)/256:REM 
SPECIFY STRRT OF PM MEMORY 
11085 POKE 559,46:REM DOUBLE LINE RES. 

11090 POKE 53277~3:REM TURN ON PMG 
11100 POKE 53260~5:REM WIDTH/MISSILES 
11110 POKE PRIOR,2 : REM SETS PRIORITY 
REGISTER 
11120 POKE HITCLR~l:REM CLERR 
COLLISION REGISTERS 
11290 RETURN 
11300 DATA 0~0~0~28,28~8~28~58~89~24~6 
0~36,36,102,0,0,0 

11310 DATA 0~0~0~28,28,8~28,58,89,24,4 
0,76,68,68,O,0~0 

11320 DATA O,O~0,28, 28, 8~28,58,89,24,5 

6,72,132,130,0,0~0 

11330 DATA O,O,O~ 120,56~16~56,116~176, 
48,50,60,64 , 192~0,0,O 
11999 REM DRRW PLRYFIE LD 
12000 POKE 752,1:SETCOLOR 4,7,6 
12005 '/ " MRZEDUEL" 
12010 COLOR l:PLOT O~O: DRAWTO 159~0:DR 

AWTO 159~79:DRAWTO 30,79 
12015 COLOR 3:DRAWTO 0~79:DRAWTO 0,60: 
REM STRRTING BOX 
12017 COLOR l:DRAWTO 0,0 
12020 PLOT 80,61:DRAWTO 80~79 
12025 COLOR 3:PLOT 1~60 : DRAWTO 30,60:D 
RAWTO 30,78:COLOR l:REM STRRTING BOX 
12030 PLOT 52~60:DRAWTO 52,45:DRAWTO 1 
10,45:DRAWTO 110~60:DRAWTO 137~60:DRAW 
TO 137,45:DRAWTO 110~45 : PLOT 159,32 
12040 DRAWTO 110~32:PLOT BO,45:DRAWTO 
80~20 
12041 GOSUB 700:REM DRRW CRYSTRL 
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12050 PLOT 43,0:DRAWTO 43,30:PLOT 52,4 
5:DRAWTO 22~45:DRAWTO 22~13:PLOT 108,0 
:DRAWTO 108, 17:POKE 559,34:RETURN 
13000 XO=O:X1=0:REM HORIZ.PL~YER POS. 
13010 YO=78:REM UERTIC~L PLAYER POS. 
13015 Yl=78 
13020 POKE 704,KOLORO:POKE 705,KOLOR1: 
REM INITI~L COLOR 
13025 POKE MOPL~O:POKE M1PL~0:REM SET 
MIDTH OF PLAYERS 
13030 POKE 53248~XO:POKE 53249~Xl:REM 
SET HORIZONTAL POSITION OF PLAYERS 
13040 PLAYERO$(YO)=LEGS1$:REM PUT DATA 

IN PM MEMORY 
13045 PLAYER1$(Yl)=LEGS1$:REM PL~YER2 
13050 RETURN 



\ 
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Great! You've mastered the fundamentals of PMG and have seen how it can be 

used to develop a two-player, arcade-style game. In this chapter you 'll learn 
some additional programming kinks. 

FIVE PLAYERS' 
So far I've said that you can create up to four players and that each player has a 
missile. Well, as you'll soon see, it's poss ible to have five players. 

There is a trade-off, though: you have to give up all of your missiles. In 

other words, if you want, you can use the missile memory area as a fifth player. 
To do that you simply add 16 to the value you would normally poke into the 
priority register. 

Using the Priority Register. Remember the priority register? It is location 623. 
You set various display priorities by poking either aI, 2, 4, or 8 into location 623. 

(To review, see "Setting Display Priorities" in Chapter 5.) 
Suppose you want all players to appear in front of all playfields. To set up 

this display priority, you would normally poke a 1 into location 623. But if you 
want to turn the missiles into a fifth player, you would poke 17 into 623 (1 +16). 

153 
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To help you keep track of what you're doing you might want to write the code 
like this: 

PRIOR=623 
POKE PRIOR,1 +16 

• Suppose you want your normal player (players 0 through 3) to appear 
behind all playfields. The usual practice would be to poke 4 into location 

623. But suppose you want a fifth player. Assuming PRIOR is initialized to 
623, how would you code this? 

ANSWER 

POKE PRIOR,4+16 (or POKE PRIOR,20) 

Setting the Fifth Player's Color. To specify the color you want for the fifth 

player, poke a number from 0 to 254 into location 711. (To review, see "Specify­

ing Player Color" in Chapter 4.) 

Moving the Fifth Player. Although some PMG programmers may have 

problems with vertical movement it will be easy for you! Just use the same 

method you learned earlier. Here's an example: 

MISSILES$(Y4)=LEGS1 $ 

This statement will cause the image contained in LEGSI S to appear on 

the screen at whatever vertical location is specified by Y4. (Remember YO goes 

with player 0, YI with player I, Y2 with player 2, and so on. Remember, too, that 

the fifth player is called Player 4 .) 

Horizontal Movement. Horizontal movement of the fifth player is not so 
easy. Each missile still keeps its own horizontal position register. So to move the 
fifth player horizontally (in one piece) you have to poke all four horizontal 

position registers. Assuming that you have all missiles set to normal width, you 

might do it like this: 

POKE HPOSMO,X4 
POKE HPOSM1 ,X4+2 
POKE HPOSM2,X4+4 
POKE HPOSM3,X4+6 
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All those POKEs add up and slow down the animation loop. So here's another 
case where a machine language routine might come in handy, but that's the 
subject of my next book. 

Even though these separate horizontal position registers pose a speed 
problem, you still might use them to good effect. For example, you might 
"blow up" the fifth player and scatter his pieces all over the screen. Or you 
might mysteriously create the fifth player by gradually moving his various 

pieces together. 

Col/lslon Detection. Another consideration is collision detection. Each mis­
sile still has its own collision detection register. That could be interesting. For 
example, you might specify that your player is vu lnerable only if he is hit in the 
right arm. (He couldn't be hit by a missile, of course, but he might be hit by a 
" laser" created with a DRAWTO statement. Or he might be hit by another 
player.) 

MULTICOLORED PLAYERS 
So far each player has only one color But if you want. you can overlap player 0 
with player I (or player 2 with player 3) In the area of overlap, a third co lor will 
be produced. In effect. then, you can have a three-colored, animated object. To 
make this work, you must first add 32 to the va lue that you would otherwise 
poke into the priority register (location 623). 

• Let's try a problem to clarify that. Suppose you want your players to have 
priority over playfields. Normally. you'd poke I into 623. But let's say you 
want a fifth player and you also want to combine player 0 and player I to 
create a multicolored spaceship. How would you code the poke into 
location 6237 

ANSWER l POKE 623,1+16+32 (or POKE 623.49) 

GRAPHIC SHAPE REGISTERS 
Now let's turn to another topic: the graph ic shape registers. So far we haven't 
needed these registers. That's because we allocated a special area in memory 
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to contain the PM shape data. And as you w ill recall , we told ANTIC where this 
PM memory area was by poking the address of BUFFER into location 54279. 
(To review, see "PMBASE" in Chapter 4.) 

Also, we set up what is called "direct memory access" by poking location 
559 with an appropriate va lue. In addition, we specified the type of resolution 
we wanted by poking location 53277. 

Well, if you use the graphic shape registers, you can bypass ANTIC, and 
you don't have to poke anything into locations 54279, 559, or 53277. Conse­
quently, your PMG setup is greatly simplified. 

But the graphics shape registers are not so great for animation. That's 
because each can contain only one byte of data. They are useful, though, 
when you want to display a player image the entire length of the screen. You 
might want to do this to highlight textual material or to create a special 
boundary for a playfield. 

Here are the graphics control registers for each of the players: 

Player Number Location 

a 53261 
1 53262 
2 53263 
3 53264 

The graphics shape register for all of the miss iles is at location 53265. 
Even though each graphics shape register holds on ly one byte of image data, 
that byte runs the entire length of the screen. You'll see an example of these 
registers in action in a moment, but first I'd like to expand on DMACTL, the 
direct memory access control register at location 559. 

DMACTL 

You can specify different options using this register. In the chart below,just add 
up the options you want. Then poke the total into location 559. But note that 
you must pick only one of the first four options: 

Value to Poke 
Option into 559 

No playfield , , , , , . .... ... , . , . , . ,0 
Narrow playfield . , , , , . , ........ , 1 (pick one) 
Standard playfield ....... , ..... , .2 
Wide playfield .... , . .......... .. 3 
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Missiles ........... . ..... .. .... 4 
Players .. . ........ .. .... .. .... . 8 
Single-line resolution .. ... ..... . 16 
Double-line resolution .. ..... . .. 32 

Note: you won't be able to see the edges of the wide playfield unless 
you scroll off the usual screen. 

SAMPLE PROGRAM 
As usual I will end this chapter w ith a sample program. The program illustrates 
the use of: 

PMG in graphics mode 0 

The fifth player 

Priority selection 

Playfield size selection 

Overlapping of players to get multicolored objects 

A simplified PMG setup (using the graphics shape registers) 

If you have w ritten programs in graphics 0, you may want to consider 
spicing them up with some of the techniques demonstrated in this program. 

Happy hacking! 

1 GOTO 4 
2 SAVE "D:GRAFP.SAV":STOP 
4 ? CHR$(125):REM CLE~R SCREEN 
5 POKE 752,1:REM TURN OFF CURSOR 
7 GOSUB 500:REM SIMPLIFIED PMG SETUP 
10 POSITION 2,10:? "In this e:<ample," 
20 ? "we ar-e NOT using" 

? "ANTIC or- Dir-ect" 25 
30 ? "Memor-y Access" 

? "to fetch PI ayer's " 
33 ? "or- Missiles." 
35 GOSUB 900:REM Wait for user to pres 
s a key. 
36 ? CHR$(125):REM CLE~R SCREEN 
40 POSITION 24,9:? "Notice how easy" 
42 POSITION 24,10:'7 "it. is to add" 
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44 POSITION 24~11:? "Color to " 
46 POSITION 24~12:? "Graphics Mode 0." 

50 DELAY=300:GOSUB 700:REM PAUSE FOR A 
MOMENT 

60 POSITION 24,16:? "Like this!":DELAY 
=50:GOSUB 700 
62 POKE 53248~176:POKE 53249~144:REM P 
UT PLAYERS ON SCREEN 
65 DELAY=100:GOSUB 700 
70 POSITION 24,18:7 "It's also easy" 
80 POSITION 24,19:? " t o change that" 
81 POSITION 24·~20:? "c olor. ":DELAY=200 
:GOSUB 700 
85 FOR 1=0 TO 254 STEP 10:X=5A 3:POKE 7 
04~I:POKE 705,I:NEXT I:REM X=5 A 3 is ad 
ded here simply to add a pause 
90 POKE 704,BO:POKE 705~80 
100 GOSUB 700 
102 ? CHR$(125':POSITION 2,3 
105 ? "And it's easy t o" 
106 ? "go back to the regular" 
107? "playfield color." 
lOB GOSUB 900 
110 POKE 5324B~0:POKE 53249,0:REM MOUE 

PLAYERS OFF SCREEN 
115 GOSUB 700 
117 ? CHR$(125':? :? : POSITION 
120? "You can also f i ll" 
125 ? "the entire screen" 
130? "with all 5 players." 
135 DELAY=400:GOSUB 700 
140 ? :? "Li ke so:": X=X""3 
150 GOSUB 1000:REM MOUE ALL 5 PLAYERS 
ONTO SCREEN 
230 GOSUB 700:? CHR$( 125):POSITION 2,3 

232 ? "The playfield i s now hiding" 
234? "behind the players.":? :? 
235 DELAY=250:GOSUB 700 
236? "Now I'll put it in front" 
238? "of the players." 
239 DELAY=100:GOSUB 700:POKE 623~4+16 
240 DELAY=500:GOSUB 700:? CHR$(125):PO 
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SITION 2,10: 7 "Ne:·~ t, when you press a 
key," 
241 7 "I'll shrink the playfield" 
242 ? "for a moment by poking ":7 "Loc 
ation 559 with 33." 
243 GOSUB 900:7 CHR$(125):POKE 559,1+3 
2:DELAY=200:GOSUB 700:POKE 559,2+32 
244? :? :7 "Ne}~t, let's set each play 
er" 
245 ? "to a different cellor." 
246 GOSUB 900:POKE 559,2+32 
247 POKE 704, 16:POKE 705,64:POKE 706,9 
6:POKE 707, 144:POKE 711,192:REM SET PL 
~YERS TO DIFFERENT COLORS 
248 7 CHR$(125):GOSUB 700 
250 POSITION 2,3:7 "Not.ice that player 
s " 
252 ? "(1-3 are behind the playfield" 
254 7 "but Player 4 (at right)" 
255 7 "is in front of the playfield." 
260 GOSUB 900 
265 7 CHR$(125):POKE 623,4+16:REM SET 
PRIORITIES ~ND EN~BLE 5TH PL~YER 
270 POSITION 2,3:7 "As you can see, PI 
ayer 4" 
272? "(the one made up of missiles)" 
274 ? "always displays in front of" 
276 7 "all playfields.":GOSUB 900:7 CH 
R$(125):POSITION 2,3 
277 7 "Let's get rid of the ":7 "playf 
ield again. ":GOSUB 900:7 CHR$(125) :pm~ 
E 623,1+16:POSITION 2,9 
2787" Playfield now hiding.":GOSUB 
900 
280 7 CHR$(125):POKE 623,4+16:POSITION 
2,3 

282 7 "In conclusion, here's an" 
283 7 "e:{ amp 1 e of how you can" 
284 7 "overlap players to create" 
286? "a multicolored object." 
290 GOSUB 900:? CHR$(125) 
292 POKE 623,1+16+32:REM SET PRIORITY. 
EN~BLE 5TH PL~YER. CRE~TE MULTICOLORED 

OBJECT NHEN PL~YERS OUERL~P 
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299 REM SET PLRYERS 0 RND 1 TO OVERLRP 

300 pm:::E 53248~48:REM PLRYER 0 
310 F'OKE 53249~48+16:REM OVERLRP 
32c) POKE 53250~0:REM MOVE OFF SCREEN 
350 POI<E 53251~O 
360 POKE ~53252, () 
370 pm:::E 53253,0 
380 F'OI<:E 53254~O 
390 POKE 53255,0 
400 POSITION 18, 10:? "The thr-ee color-s 
" 
410 POSITION 18~11:? "at left wer-e " 
420 POSITION 18,12: ? "pr-oduced by" 
425 POSITION 18,13: ? "Players 0 g~ 1. " 
430 POSITION 1E3~ 15:? "You can use the" 

432 POSITION 18,16:? "same idea to" 
434 POSITION 18~17:? "make a multi-" 
436 POSITION 18~18:? "c olor-ed flying" 
438 POSITION 18~19:'":' "spacecr-aft!" 
440 POSITION 18~22:? "END OF PROGRRM" 
499 GOTO 499 
500 POKE 623,1+16:REM DISPLRY PLRYERS 
IN FRONT OF PLRYFIELD. ENRBLE 5TH PLRY 
ER 
505 POKE 53256~3:POKE 53257,3:POKE 532 
58,3:POKE 53259,3:REM SET RLL PLRYERS 
TO QURDRUPLE NIDTH 
507 POKE 53260~192+48+12+3:REM SET RLL 

MISSILES TO QURRUPLE NIDTH 
510 POKE 704~80:REM SET PLRYER 0 COLOR 

512 POKE 705,80:REM PLRYER 1 COLOR 
514 POKE 706~80:REM PLRYER r, ... COLOR 
516 POKE 707~80:REM PLRYER 3 COLOR 
518 POKE 711~80:REM PLRYER 4 COLOR 
559 REM POf:E DRTR TJIR ECTLY INTO THE T 
HE PLRYER GRRPHIC REGI S TERS 
560 POKE 53261,255:REM IMRGE FOR PLRYE 
RO 
570 POKE 53262,255:REM PLRYERl 
575 POKE 53263~255:REM PLRYER 2 
580 POKE 53264,255:REM PLRYER 3 
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582 POKE 53265,255:REM PLRYER 4! 
699 RETURN 
700 FOR 1=1 TO DELAY:NEXT I 
710 RETURN 
800 IF PEEK(764){>255 THEN POKE 764~25 
5:RETURN 
810 GOTO 800 

900 POSITION 2~22:':' "TAP ANY KEY":':' "T 
o CONTINUE":GOSUB 800 
910 POSITION 2~21:? " ":? 
" " 
920 RETURN 
999 REM MOVE RLL PL~YERS ON SCREEN 
1000 POKE 53248~48:REM HOR. POS. PO 
1010 POKE 53249~48+32 
1020 POKE 53250~48+2*32 
1030 POKE 53251,48+3*32 
1040 POKE 53252~48+4*32 
1050 POKE 53253,48+(4*32)+8 
1060 POKE 53254,48+(4*32)+16 
1070 POKE 53255,48+(4*32)+24 
1080 RETURN 





Appendix 

Player Color Location 

Player 

o 
1 
2 
3 

4 (miss iles) 

A guide for designating your player's color: 

Color 

Gray 
Gold 
Orange 
Red 
Pink 
Vio let 
Purple 

LocatIon 

704 
705 
706 
707 
711 

Number 

0 
16 
32 
48 
64 
80 
96 

163 
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Blue 11 2 
Blue 128 
Light Blue 144 
Turquoise 160 
Blue-Green 176 
Green 192 
Yellow-Green 208 
Orange-Green 224 
Light Orange 240 

These numbers are starting numbers. To any given number you can add 
an even number from 0 to 14 to change the lightness of the color. 

Player Missile Memory 

To te ll ANTIC where the start of PM memory is we simply poke the proper 
address into location 54279, the player-miss ile base register. Example: 

POKE 54279,ADR(BUFFER$) 

Location 559, DMACTL 

Choose the options you want and add up their values. Poke the total into 559. 

Option Value 

No playfield 0 

Playfield size: 
Narrow 1 
Standard 2 
Wide 3 

Turning on: 
Missi les only 4 
Players only 8 
Missi les and p layers 12 

Single-line resolution 16 
Double-line resolution 0 

Turn on DMA 32 
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Location 53277, The Graphics Control 
Register (GRACTL) 

Use this location along with 559 to "turn on" the PMG system. 

If you want: 

Missiles only 
Players only 

Players and Miss iles 

Horizontal Position Registers 

Location 

53248 
53249 
53250 
53251 

Location 

53252 
53253 
53254 
53255 

Horizontal Coordinates 

r 

i 
I 

I: • 
t I i I 

I I 

• 
,f. 

I 

Then: 

Poke 53227,1 

Poke 53277.2 

Poke 53277.3 

Player 

o 

2 
4 

Missile 

.. 
i 
I 

o 
1 
2 
3 

i 

-, 
t l i: 
! I 

50 80 1.20 .160 200 

I 

l ______ _ 
HORIZONTAL 

COORDINATES 
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Joystick Reading 

Peek into these locations to read joystick values. 

Location 

632 
633 
634 
635 

Joystick Values 

Joystick Number 

o 
) 

2 
3 

This diagram shows the values produced when you move the joystick in 
various directions. Note that if you do not move the joystick, a value of ) 5 is 
produced. 

.10 

Sound Registers 

Location 

53760 
5376) 

53762 
53763 

53764 
53765 

.14 

.13 

Used to Control 

Pitch of voice 0 
Distortion and volume of voice 0 

Pitch of voice ) 
Distortion and volume of voice ) 

Pitch of voice 2 
Distortion and volume of voice 2 



53766 
53767 

53768 

Player Collisions / 167 

Pitch of voice 3 
Distortion and volume of voice 3 

Pitch of all voices 

Note: before using pokes to create sound, initialize the sound system 
with: 

POKE 53768,0 

POKE 53775,3 

(Or simply code: SOUND 0,0,0,0) 

Location 53768 can be used to control the quality of sound. For example, 

you can filter out certain frequencies or combine two channels to improve pitch 
range and accuracy. See the book De Re Atari for details. (Available from Atari 
Program Exchange.) 

Missile Collisions 

Memory Location 

53248 
53249 

53250 
53251 

53256 
53257 

53258 
53259 

Player Collisions 

Location 

53260 
53261 
53262 
53263 

53252 
53253 
53254 
53255 

Shows: 

Missile 0 to playfield collision 
Missile 1 to playfield collision 
Missile 2 to playfield collision 
Missile 3 to playfield collision 

Missile 0 to player collision 
Missile 1 to player collision 

Missile 2 to player collision 
Missile 3 to player collision 

Collision Shown 

Player 0 to player 
Player 1 to player 
Player 2 to player 
Player 3 to player 

Player a to playfield 
Player 1 to playfield 
Player 2 to playfield 
Player 3 to playfield 
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Location 53278, Hit Clear Register 

To clear all collision registers, poke a 1 into HITCLR (location 53278). 

Location 623, Priority Register 

Display Priority 

All players in front of all playfields. 

Players 2 and 3 behind playfields; 
players 0 and 1 in front of 
playfields. 

All playfields in front. 

Players in front of some play­
fields, but behind others. 

Value to Poke into 623 

2 

4 

8 

Suggestion: Experiment! Move your players over various playfield objects 
to discover the effect of various priority settings. 

Other Options for Location 623 

Pick the desired options and add up the va lues. Poke the total into location 623. 

Option Value 

Combine missiles to make a 5th player. 16 

Overlap players to make a third color. 32 

Graphics Shape Registers 

Player Number 

a 
1 
2 
3 

All missiles 

Location 

53261 
53262 
53263 
53264 
53265 
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A 
Animation 47, 65 

B 
Binary numbers 10 
Boundary 

One K 21 
Two K 109 

C 
Chords 79 
Clearing strings 28 
Collisions 

Detecting 137 
Registers 117 
Multiple 120 
Player 123 

Missiles 125 
Reading 119 

COLOR 1 playfield 121 
Colors, selecting 136 

D 
Decimal numbers 15 
Designing images 8 
Diagonal movement 50 
DMACTL 38,156 

Double line resolution 20 
E 

Error routine 101 
Errors, trapping 73 

F 
Filler code 22 

Five players 153 

G 
Game Programming 135 
Garrett, B. B, 

on execution speed 118 
GRACTL 39 
GRAFP.SAV 157 
Graphic shape registers 155 

H 
Highlighting text with PMG 157 
Horizontal movement 49 
HPOSPO 40 

Images 

Defining 65 
How stored 6, 67 

J 
Joystick control 51, 53 

L 
Lasers 139 

Leemon, Sheldon 

Index /171 

article on using strings 19 
Legs, making move 65 

M 
Machine language 131 
MAZEDUEL,SAV 142 
MISSCOL,SAV 126 

Missile 

Horizontal position 92 
Image 89 
Move routine 93 
Size register 103 

Moving two players 138 
Multicolored players 43 

o 
One K boundary 21 
ONSCREEN,SAV 43 

P 

Pixel 6 

PM data, look at 61 
Priorities 55 

R 
Random numbers 

in a game 139 
missile size 104 

Reading collisions 119 
S 

Seyer, Dan 
collision detection 
routine of 137-138 

Shadow register 55 
Simplified PMG setup 157 
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