
















































































































































































































































































































































































































































































you should select a faster speed for a 
higher skill level. 

A ir Defense illustrates an extensive 
use of Player I Missile graphics . The 
planes (left and right) are PLO and are 
formatted in lines 700 to 750. The PL \ 
mode is used both for the cannon 
smo ke (800-808) and for the sonic blast 
(860-870). Your cannon is PL2 and is 
set in lines 820-828 . PL3 represents the 
fireball when yo u score a hit. This 
routine at 830-850 increases in size as 

Air Defense 
3 REM AIR DEFENSE 

the fireball expands. The terrain a nd 
clouds are set und er Graphics 5 in lines 
880-899. 

The basic game initialization is in 
lines 3-140. Line 92 has DATA state­
ments used in reading the STICK com­
ma nd s for the hori zo ntal and altitude 
increments. The main game loop is in 
lines 150 to 490. Lines 150-\95 set the 
plane a nd adjust the prints; and lines 
200-220 check for the plane being off 
the scree n. All of the 300's read a nd 

REM David Bohlke, Coggon, IA 
5 GRAPHICS 5!POKE 752,1 
10 SETCOLOR SKY 
11 SETCOLOR 2,12,4!REM EARTH 
12 SETCOLOR O,O,10!REM CLOUDS 
20 A=PEEK(106)-12!POKE 54279,A!PMBASE=256*A 
22 DIM A(15),H(15) 
30 POKE 559,46!REM DBL LINE GR 
32 POKE 53277,3!REM ENABLE GR. 
34 POKE 623,8!REM FIELD PRIORITY 
40 POKE 53256,0!REM SIZE PLO 
42 POKE 53257,1!REM SIZE PL1 
QS POKE 53258,0!REM SIZE PL2 
46 POKE 706,2!REM COLOR PL2 

interpret the STICK commands. The 
400's control the gun firing and check 
for a hit on the plane. Line 460 checks 
the proximity blast and may be 
adjusted for easier accuracy. When 
there is a hit , the program branches to 
line 500 and then returns to the main 
game loop. Finally, lines 900-970 print 
the sco re and test for the end of the 
game. 

90 RESTORE 92:FOR 1=1 TO 15:READ A,H:A(I)=A!H(I)=H:NEXT I 
92 DATA 0,0,0,0,0,0,0,0,-1,1,1,1,0,1,0,0,-1,-1,1, 

-1,0,-1,0,0,-1,0,1,0,0,0 
94 PS=1:HF=PS+3!PLN=0!RD=15!RC=0!PP=20 
100 GOSUS 880!GOSUB 890 
105 PfUNT , II AIR DEFENSE "! PRINT 
1 0 6 II SELECT SPEED, then press STAFn" H'S= 1 
107 POKE 656,2!POKE 657,37!PRINT PS; 
108 IF PEEK(53Z79)=6 THEN 113 
110 IF PEEK(53279)=5 THEN PS=PS+l!IF PS)5 THEN PS=l 
111 FOR J=l TO 50!NEXT J 
112 SOUND 0,200*RND(0),10,2!GOTO 107 
113 G=PS!PS=PS*0.5+0.5!HF=PS+3!? :? !? !? 
114 SOUND 0,0,0,0 
115 GOSUS 800!GOSUB 820 
120 GH=lZ5!POKE 53250,GH!GA =5 
130 POKE 656,2!POKE 657,2!PFUNT "GaMe ";G; 
150 GOSUS 700!AK=10-INT«PA-12)/5) 
170 FOR I=PMBASE+640 TO PMSASE+768!POKE I,O:NEXT I 
175 POKE 77,0:POKE 53259,0 
180 I=INT(PT/500)!IF I)RC THEN RC=I!RD=15:PP=PP+5 
185 pm{E 656,Z:pm{E 657,30:PRINT "Rnds ";RD;" "; 
190 IF RD(l THEN 950 
195 PLN=PLN+1:GOSUB 900 
200 PH=PH+Df.:*PS 
210 IF Df.:=l AND PH)PE THEN PT=PT-50:RD=RD-l!GOTO 150 
212 IF Df.:=-l AND PH(PE THEN PT=PT - SO:RD=RD-1:GOTO 150 
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Air Defense 

220 POKE 53248,PH 
250 IF PEEK(53279)=6 THEN RUN 
300 S=STICI-{ ( 0 ) 
302 SOUND 3,30,8,INT(PA/20)+1 
305 GH=GH+H(S)*HF:IF GH(50 THEN GH=50 
306 IF GH>200 THEN GH=200 
310 GA=GA+A(S):IF GA>9 THEN GA=9 
312 IF GA(1 THEN GA=1 
320 POKE 53250,GH 
349 I=INT«GH-50)/42.5) 
:i~5 0 PCH(E t.>56, 3: F'CH(E 6~j7, 17: F'FUNT "AL T "; GA; 
360 SOUND 3,30,4,INT(PA/20)+2 
400 IF STRIG(O)(>O THEN 200 
405 GOSUB 801:RD=RD-1 
406 P(H(E 656,2: P(H(E 657,30: PFUNT "F~nds " HW;" "; 
420 FOR 1=1 TO AK:F'H=PH+DR*PS 
421 POKE 53249,GH-8+RND(0)*9 
422 FOR J=l TO 15:NEXT J 
q24 SOUND 2,60,4,15 
426 POKE 53248,PH:NEXT I 
q27 SOUND 2,0,0,0 
429 P(H(E 705, :34 
430 FOR I=PMBASE+640+CH TO PMBASE+645+CH:POKE I,O:NEXT I 
450 GOSUB 860:POKE 53249,GH-4 
455 FOR 1=1 TO 30:S0UND 2,I+20,4,14:S0UND 

3,60,8,14:NEXT I:SOUND 2,0,0,0:SOUND 3,0,0,0 
460 IF ABS(AB-PA){3 AND ABS(GH-PH){5 THEN PT=PT+100-PA:GOTO 500 
470 PT=PT-PP:GOSUB 900 
480 FOR I=PMBASE+640+AB TO PMBASE+647+AB:POKE I,O:NEXT I 
482 POKE 53249,20 
485 IF RD{l THEN 950 
490 GOTO 200 
500 POKE 53249,20:GOSUB 900 
505 SOUND 3,0,0,0 
510 GOSUB 831:POKE 53248,20 
540 FOR I=PMBASE+896 TO PMBASE+l024:POKE I,O:NEXT I 
550 POKE 53251,20 
560 GOTO 150 
700 FOR I=PM8ASE+512 TO PM8ASE+640:POKE I,O:NEXT I 
702 PA=INT(RND(0)*40)+20:CL=INT(RND(0)*16)*16+2 
710 IF RND(O){0.5 THEN 720 
712 PH=35:PE=213:DR=1:RESTORE 718 
717 GOrLl 730 
718 DATA 56,156,206,255,14,28,56 
720 PH=213:PE=35:DR=-1:RESTORE 728 
728 DATA 28,57,115,255,112,56,28 
730 FOR I=PM8ASE+512+PA TO PMBASE+518+PA:READ A:POKE I,A:NEXT I 
732 POKE 53256,0:REM SIZE PLO 
734 POKE 701,CL:REM COLOR PLO 
750 m::TURN 
800 FOR I=PM8ASE+640 TO PM8ASE+768:POKE I,O:NEXT I 
801 RESTORE 808:CH=91:POKE 705,12 
802 FOR I=PMBASE+640+CH TO PM8ASE+645+CH:READ A:POKE I,A:NEXT I 
805 F~ETURN 
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808 DATA 24,36,90,165,195,60 
820 FOR I=PMBASE+768 TO PMBASE+896:POKE I,O:NEXT I 
821 RESTORE 828:Pl=100 
822 FOR I=PMBASE+768+Pl TO PMBASE+779+Pl:READ AtPOKE I,AtNEXT I 
825 F~ETURN 
828 DATA 24,24,24,24,24,24,60,60,90,90,219,255 
830 FOR I=PMBASE+896 TO PMBASE+l024:POKE I,O:NEXT I 
831 F~E~lTORE B40 
832 FOR I=PMBASE+896+PA TO PMBASE+906+PA:READ AtPOKE I, 

AtNEXT I:POKE 707,66 
834 POKE 53259,0:POKE 53251,PH 
840 DATA 74,149,72,34,145,40,66,169,68,146 
845 FOR 1=1 TO 10:S0UND 0,RND(0)~30+30,4,4: 

SOUND 1,RND(0)~50+150,4,4:NEXT I 
846 POKE 53259,1tPOKE 707,6B 
847 FOR 1=1 TO 10:S0UND 0,RND(0)~30+30,4,8:S0UND 

1,RND(0)~50+150,4,8:NEXT I 
848 POKE 53251,PH-9:POKE 53259,3tPOKE 707,72 
849 FOR 1=1 TO 10:S0UND 0,RND(0)~30+30,4,14:S0UND 

I,RND(O)~50+150,4,14:NEXT I 
850 SOUND O,O,O,O:SOUND 1,0,0,0:RETURN 
860 FOR 1=PMBASE+640+AB TO PMBASE+647+AB:POKE I,OtNEXT I 
861 RESTORE 866:AB~(10-GA)~5+15 
862 FOR I=PMBASE+640+AB TO PMBASE+647+ABtREAD A:POKE 1,A:NEXT I 
866 DATA 129,66,20,43,212,40,66,129 
87 0 F~ETURN 
880 COLOR 3:D=35:E=1 
882 FOR 1=0 TO 79:PlOT l,D:DRAWTO 1,40 
884 IF RND(0)(0.2 THEN E=-E 
886 D=D+E:IF D}40 THEN D=40 
887 IF D(20 THEN D=20 
888 NEXT l:RETURN 
890 COLOR 1:X=10+RNO(0)~20:Xl=X:V=RND(0)~20:Z=V:GOSUB 893 
891 X=45+RND(0)~20:V=RNO(0)~20:Xl=X:IF ABS(V - Z)(8 THEN 891 
892 GOSU8 893:RETURN 
893 [):;;8+RND(0)~8 
894 nm 1= 1 TO 0 
895 l=RND(0)~4~-I:R=RNO(0)~4:1F I}O/2 THEN l=-l/2:R=-R/2 
896 X=X+L:X1=Xl+R:IF X(O THEN X=O 
897 IF Xl}79 THEN Xl=79 
898 PLOT X,V:DRAWTO Xl,V:V=V+l:NEXT I 
899 F~ETURN 

900 IF PT(O THEN PT=O 
905 pm{E 656,3:POKE 657,2:PRINT "Score ";PT;" "; 
910 pm{E 656,3: pm{E 657,:30: PRINT "P 1 ane "; PlN; 
920 RETURN 
n:; 0 PCH{E:' 656,0: PCH{E 657,2: PFUNT "PRESS START FOR NEXT GAME ??"; 
955 POKE 53248,20 
960 IF PEEK(53279)=6 THEN RUN 
970 SOUND 0,RND(0)~250,10,2:GOTO 960 
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Atari Memory Addresses 

Decimal 

2,3 
6 
8 
111',11 
12,13 
14,15 
16 
17 
18-20 
49-52 
64 
65 
74 
75 
80 
82 
83 
84 
85-86 
90 
91-92 
93 
96 
97-98 
106 

Decimal 

128-9 
128-9 
130-1 
132-3 
134-5 
136-7 
138-9 
140-1 
142-3 
144-5 
186-7 
195 
201 
212-3 
212-8 
224-9 
242 
243-4 
251 
252-3 

Hexadecimal 

0002 - 0003 
0006 
0008 
000A - 0008 
000C - 0000 
000E - 000F 
0010 
0011 
0012 - 0014 
0031 - 0034 
0040 
0041 
004A 
0048 
0050 
0052 
0053 
0054 
0055 - 0056 
Ql05A 
0058 - 005C 
0050 
0060 
0061 - 0062 
006A 

Hexadecimal 

0080 - 0081 
0080 - 0081 
0082 - 0083 
0084 - 0085 
0086 - 0087 
0088 - 0089 
008A - 0088 
008C - 0080 
008E - 008F 
0090 - 0091 
008A - 008B 
00C3 
00C9 
00D4 - 00D5 
00D4 - 000A 
00E0 - 00E5 
00F2 
00F3 - 00F4 
00FB 
00FC - 00FD 

Label Comment 

CASINI cassette boot completed vector 
TRAMSZ End of RAM test temporary storage 
WARMST Warm start flag (-1 = true) 
DOSVEC no cartridge control vector (start) 
DOSINI disk boot completed vector 
APPMHI Highest location used by Basic 
POKMSK ANTIC interrupt register storage 
BRKKEY Break key flag (-1 = false) 
RTCLOK TV Frame counter 
Floppy disk serial bus device addresses 
printer serial bus device address 
SOUNOR Sound I/O flag (0=quiet) 
CKEY Cassette boot request flag 
ATRACT Attract mode flag (>128 = attract) 
modem serial bus device address 
LMARGN Left screen margin (default = 2) 
RMARGN Right screen margin (default = 37) 
ROWCRS Current cursor row (0-39) 
COLCRS Current cursor column (0-23) 
OLDROW Previous cursor row (0-39) 
OLDCOL Previous cursor column (0-23) 
OLDCHR Data under cursor 
NEWROW Cursor row to which DRAWTO goes 
NEWCOL Cursor column to which DRAWTO goes 
RAMTOP Top of memory (Page number) 

Label Comment 

BASIC area 
LOMEM Basic low memory pointer 
OUTBUFF Syntax output buffer 
VNTP Variable name table address 
VNTO End of variable name table 
VNTP Variable values table 
STMTAB Statement table 
STMCUR Immediate statement 
STARO String array table 
RUNSTK Run time stack 
MEMTOP Basic top of memory pointer 
STOPLN Line number for TRAP or STOP 
ERRSAV Error number 
PTABW Print tab width (default = 10) 
FReJ Value returned to Basic from USR 
FR0 6 byte floating point handler 
FRl 6 byte floating point handler 
CIX index offset used with INBUFF (00F3) 
INBUFF pointer to ASCII text buffer 
RAOFLG Radian/degree flag (0 RAD - 6 OEG) 
FLPTR pointer to a floating point number 
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Decimal Hexadecimal Label Comment 
(Mostly Vectors and Shadow Re g isters) 

25()-5ll 
512-3 
514-5 
516-7 
5Hl-9 
520-1 
522-3 
524-5 
526-7 
528-9 
530-1 
532-3 
534-5 
536-7 
538-9 
540-1 
542-3 
544-5 
546-7 
548-9 
550-1 
552-3 
554 
556 
558 
559 
5 G~I 
561 
564 
565 
576 
580 

Decimal 

623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
644 
645 
646 

0100 - 0lFF 
0200 - 0201 
0202 - 02133 
02134 - 0205 
0206 - 0207 
0208 - 0209 
020A - C2rJB 
020C - 020D 
020E - 020F 
0210 - 0211 
0212 - 0213 
13214 - 0215 
0216 - 0217 
0218 - 13219 
021A - 132lB 
02lC - 021D 
Vl21E - 021F 
02213 - 0221 
13222 - 0223 
0224 - 0225 
0226 - 0227 
0228 - 0229 
'122A 
'lJ22C 
022E 
022F 
023(~ 

0231 
0234 
13235 
0240 
0244 

Hexadecimal 

026F 
0270 
0271 
0272 
0273 
0274 
13275 
0276 
0277 
0278 
0279 
027A 
027B 
0284 
0285 
0286 

STACK 
VDSLST 
VPRCED 
VINTER 
VBREAK 
VKEYBD 
VSERIN 
VSEROR 
VSEROC 
VTIMR1 
VTIMR2 
VTIMR4 
VIMIRQ 
CD'l't;! Vl 
CDTr<1V2 
CDTMV3 
CDTMV4 
CDTMV5 
VVRLKI 
VVBLKD 
CDTMAI 
CDTMA2 
CDTMF3 
COTMF4 
CDTMF5 
SOr.-]CTL 
SDLSTL 
SDLSTH 
LPENH 
LPENV 
DFLAGS 
COLDS'r 

Label 

6502 stack area 
RTI vector (E7B3 = ignore interrupt) 
Serial I/O interrupt proceed vector 
Serial I/O interrupt vector 
6502 Break instruction vector 
Key pressed interrupt vector 
Serial bus input ready vector 
Serial bus output ready vector 
Serial bus output complete vector 
POKEY timer #1 vector 
POKEY timer #2 vector 
timer vector 
immediate IRQ global RAM vector 
SIO timeout timer 
timer #2 
timer #3 
timer #4 
timer #5 
vertical blank RAM vector 
vertical blank deferred vector 
vector for CDTMVI at 13218 
vector for CDTMV2 at 02lA 
flag for CDTMV3 at 02lC 
flag for CDTMV4 at 0218 
flag for CDTMV5 at 0220 
data from ANTIC DMACTL (D403) 
data from ANTIC DLISTL (D402) 
data from ANTIC DLISTH (D403) 
light pen data from PENH (D40C) 
light pen data from PENV (D40D) 
disk boot file flag 
cold start flag 

Comment 

GPRIOR data from CTIA PRIOR (D01B) 
PADDL0 Pot 0 data from POT0 (D200) 
PADDLI Pot 1 data from POTI (D20l) 
PADDL2 Pot 2 data from POT2 (D2132) 
PADDL3 Pot 3 data from POT3 (D203) 
PADDL4 Pot 4 data from POT4 (D2134) 
PADDL5 Pot 5 data from POTS (D205) 
PADDL6 Pot 6 data from POTo (D2136) 
PADOL7 Pot 7 data from POT7 (D207) 
STICK0 joystick 0 data (PORTA D300) 
STICK1 joystick 1 data (PORTA D300) 
STICK2 joystick 2 data (PORTB 0301) 
STICK3 joystick 3 data (PORTB 0301) 
STRIG0 joystick trigger data (TRIG0 D001) 
STRIG1 joystick trigger data (TRIG1 D00 2) 
STRIG2 joystick trigger data (TRIG2 D0,03) 
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