








.:9SE0 4F 4S 9F 4A 69 18 9S 3C 

.:9SE8 AS 83 3D 4181 8S 83 AS 

.:9SF0 44 3D 4181 8S 44 4C FE 
• :9SF8 9S E8 E0 04 D0 D1 AS 7D 
.:9600 F0 02 C6 7D AS 7E F0 02 
• :9608 C6 7E EA AS 69 F0 07 C6 
• :9610 69 D0 03 20 78 98 AS 6A 
• :9618 F0 07 C6 6A D0 03 20 7F 
.:9620 98 EA A9 88 8D 14 03 A9 
• :9628 96 8D 1S 03 A9 E4 8D 12 
.:9630 D0 AD 11 D0 29 7F 8D 11 
• :9638 D0 A2 00 A0 00 89 3C 00 
.:9640 9D 00 D0 89 4F 00 9D 01 
• :9648 D0 89 18 00 99 27 D0 89 
.:96S0 20 00 99 F8 SF E8 E8 C8 
• :96S8 C0 08 D0 E1 A9 0S 8D 2S 
.:9660 D0 A9 00 8D 26 D0 AS 2F 
• :9668 8D 10 D0 AS SS 8D 0F D0 
.:9670 AS 42 8D 0E D0 AS 9F 29 
• :9678 01 F0 0E AS 46 0A 8D 0C 
.:9680 D0 AS S8 8D 0D D0 4C 94 
• :9688 96 AS 48 0A 8D 0C D0 AS 
.:9690 SA 8D 0D D0 A2 00 8S A1 
• :9698 6D 18 D4 6S 9F 6S 9D 7S 
.:96A0 A2 6A 6A 6A 6S 4F 9S A1 
• :96A8 E8 E0 04 D0 E9 A9 FF 8D 
.:9680 19 D0 68 A8 68 AA 68 40 
• :9688 78 A9 0D 8D 21 D0 AS S6 
.:96C0 8D 0F D0 AS 43 8D 0E D0 
• :96C8 AD 10 D0 29 7F 8D 10 D0 
.:96D0 AS 44 29 80 F0 08 AD 10 
• :96D8 D0 09 80 8D 10 D0 A9 FB 
.:96E0 8D 12 D0 AD 11 D0 29 7F 
• :96E8 8D 11 D0 A9 0F 8D 14 03 
.:96F0 A9 9S 8D 1S 03 A9 FF 8D 
.:96F8 19 D0 68 A8 68 AA 68 40 
.:9700 A9 AS 8D 0S D4 A9 8S 8D 
• :9708 06 D4 A9 03 8D 01 D4 A9 
.:9710 20 8D 00 D4 AS 28 29 07 
.:97180980 8S 28 AS 28 29 FE 
.:9720 8D 04 D4 09 01 8S 28 8D 
.:972804 D4 A9 S0 8S 69 60 A9 
.:9730 AS 8D 0S D4 A9 8S 8D 06 
• :9738 D4 A9 04 8D 01 D4 A9 20 
.:9740 8D 00 D4 AS 28 29 07 09 
• :9748 80 8S 28 AS 28 29 FE 8D 
.:97S0 04 D4 09 01 8S 28 8D 04 
.:97S8 D4 A9 S0 8S 69 60 A9 SA 
.:9760 8D 0S D4 A9 8S 8D 06 D4 
• :9768 A9 0S 8D 01 D4 A9 20 8D 
.:9770 00 D4 AS 28 29 07 09 20 
• :9778 8S 28 AS 28 29 FE 8D 04 
.:9780 D4 09 01 8S 28 8D 04 D4 
.:9788 A9 20 8S 6A 60 A9 SA 8D 
.:9790 0S D4 A9 8S 8D 06 D4 A9 
.:979807 8D 01 D4 A9 20 8D 00 
.:97A0 D4 AS 28 29 07 0920 8S 
.:97A8 28 AS 28 29 FE 8D 04 D4 
.:97B0 0901 8S 28 8D 04 D4 A9 
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.:97B8 20 8S 6A 60 A9 77 8D 0S 

.:97C0 D4 A9 8S 8D 06 D4 A9 08 
• :97C8 8D 01 D4 A9 30 8D 00 D4 
.:97D0 AS 28 29 07 09 80 8S 28 
.:97D8 AS 28 29 FE 8D 04 D4 09 
.:97E0 01 8S 28 8D 04 D4 A9 60 
• :97E8 8S 6A 60 A9 29 8D 0S D4 
.:97F0 A9 AS 8D 06 D4 A9 04 8D 
• :97F8 01 D4 A9 30 8D 00 D4 AS 
.:9800 28 29 07 09 20 8S 28 AS 
• :9808 28 29 FE 8D 04 D4 09 01 
.:9810 8S 28 8D 04 D4 A9 C0 8S 
• :9818 69 60 A9 29 8D 0S D4 A9 
.:9820 AS 8D 06 D4 A9 02 8D 01 
• :9828 D4 A9 30 8D 00 D4 AS 28 
.:9830 29 07 0920 8S 28 AS 28 
• :9838 29 FE 8D 04 D4 09 01 8S 
.:9840 28 8D 04 D4 A9 C0 8S 69 
• :9848 60 A9 29 8D 0S D4 A9 8S 
.:98S0 8D 06 D4 A9 1S 8D 01 D4 
• :98S8 A9 30 8D 00 D4 AS 28 29 
.:986007 0980 8S 28 AS 28 29 
• :9868 FE 8D 04 D4 09 01 8S 28 
.:9870 8D 04 D4 A9 80 8S 6A 60 
• :9878 AS 28 29 FE 8S 28 60 AS 
.:9880 29 29 FE 8S 29 60 AS 2A 
• :9888 29 FE 8S 2A 60 78 A9 00 
.:9890 8S 8D AS 64 CS 61 F004 
.:9898 B0 1990 14 AS 63 CS 60 
.:98A0 F0 04 B0 0F 90 0A AS 62 
• :98A8 CS SF F0 04 B0 0S 90 00 
.:9880 4C 48 99 4C FE 99 78 AS 
• :9888 9F 29 01 F0 22 A2 00 A0 
.:98C0 00 89 4F 00 F0 1989 4F 
• :98C8 00 38 E9 01 99 4F 00 9D 
.:98D0 01 D0 89 3C 00 9D 00 D0 
• :98D8 E8 E8 C8 C0 06 D0 E2 AS 
.:98E0 44 8D 10 D0 A2 00 AS 9F 
• :98E8 29 03 D0 28 AE 21 D0 CA 
.:98F0 8E 21 D0 AS 8D D0 1D A9 
.:98F8 AC 8D 0S D4 A9 04 8D 06 
.:9900 D4 A9 81 8D 04 D4 A9 0S 
.:9908 8D 01 D4 A9 68 8D 00 D4 
.:9910 A9 01 8S 8D EA A9 FF 8D 
• :9918 1D D0 8D 17 D0 A9 FB 8D 
.:9920 12 D0 AD 11 D0 29 7F 8D 
.:9928 11 D0 A9 01 8S A0 E6 9F 
.:9930 E6 9E AS 9E 49 3C D0 04 
.:9938 8S 9E E6 9D EA A9 FF 8D 
.:9940 19 D0 68 A8 68 AA 68 40 
.:994878 A9 00 8S 44 8D F8 SF 
.:99S0 8D F9 SF A9 12 8D FA SF 
.:9958 A9 10 8D FB SF A9 11 8D 
.:9960 FC SF A9 1F 8D 1S D0 A9 
• :9968 03 8D 1C D0 A9 D0 85 4F 
.:9970 85 S0 8S S1 8S S2 8S S3 
.:9978 8S S4 A9 30 8S 3C A9 F0 
.:9980 8S 3D A9 63 8S 3E A9 9D 
.:9988 8S 3F A9 CD 8S 40 A9 00 



.:9990 8D 04 D4 A9 01 8D 29 D0 • :9A90 AC 85 AC CA D0 BA 
• :9998 8D 2A D0 8D 2B D0 8D 08 • :9A98 98 29 40 F0 3F C8 
• :99A0 D4 A9 86 8D 14 03 A9 98 • :'3AA0 85 BD C8 A9 5C 18 
• :99A8 8D 15 03 A9 F8 8D 12 D0 • :9AA8 85 8E A0 00 81 8D 
• :9980 AD 11 D0 29 7F BD 11 D0 • :9A80 B5 '35 A5 9B D0 07 
• :9988 58 A9 00 85 '3D A9 00 B5 • : '3ABB 09 04 4C C4 9A AO 
• :99C0 A0 A5 9D C9 18 D0 0B A9 • :9AC0 29 0F 05 95 '31 BO 
• : 99C8 80 80 04 04 4C 7C 83 00 • :9AC8 18 69 03 85 A8 A'3 
• :99D0 0D A5 9F 29 03 D0 07 AE .:'3A00 AC 85 AC CA F0 03 
• :9908 21 00 E8 8E 21 00 A5 A0 • : '3A08 '3A 4C 1A '3B C8 B1 
• : 99E0 AD 00 DC 2D 01 OC 29 10 • :'3AE0 BO C8 A9 5C 1B 71 
• : '39E8 85 '3C A5 '30 C'3 04 '30 07 • : '3AE8 8E A0 00 B1 80 29 
• : 99F0 A5 9C 00 03 4C 7C 83 A5 .:9AF0 95 A5 '3B 00 07 A5 
• :99F8 A0 F0 E3 4C 80 99 78 A'3 .:9AF8 40 4C 05 9B AO 21 
• :9A00 00 85 A8 A9 1C 85 AC A9 .:9B00 0A 0A 0A 05 95 91 
• :9A08 FF 80 10 00 A9 00 85 90 • :9808 AB 18 69 03 85 AB 
.:9A10 80 04 04 8D 0B D4 BD 15 • :9B10 65 AC B5 AC CA F0 
• :9A18 00 85 98 A9 02 80 01 D4 • :9818 50 9A A5 98 F0 03 
.:9A20 BO 00 D4 A9 CF 80 05 04 .:9B20 9A A5 90 C9 1A D0 
• :9A28 A9 00 80 06 04 A9 81 80 .:9828 7C 83 A5 A0 AO 00 
• :9A30 04 04 A9 4A BD 14 03 A9 .:9B30 01 OC 29 10 85 9C 
• :9A38 913 80 15 03 A9 FB 8D 12 • :9838 C9 04 90 07 A5 9C 
• :9A40 00 AD 11 D0 29 7F BD 11 .:9B40 4C 7C 83 1'15 A0 F0 
• :9A48 D0 58 A9 00 85 A0 A2 04 • :9B48 4A 9A A5 9F 29 03 
• :9A50 A0 00 81 A8 10 43 C9 FF • :9B50 A5 9B F0 07 AC 21 
• :9A58 00 0F A9 01 85 98 A9 00 • :9B58 8C 21 00 A9 01 85 
• : 9A60 85 AB A9 1C 85 AC 4C 21 • :9B60 9E E6 9F A5 9E 49 
• : 9A68 9B C8 B1 AB 85 80 C8 A9 • :9B68 04 85 9E E6 90 EA 
• :9A70 DB 18 71 AB 85 BE A5 9B • :9B70 8D 12 D0 AD 11 D0 
• : 9A78 00 05 A9 04 4C 82 9A AD • :9878 80 11 D0 A9 FF 80 
• :9A80 21 D,0 A0 00 91 BD A5 AB • :9B80 68 AB 68 AA 6B 40 
• :9A8B 18 69 03 85 AB A9 00 65 

Listing C-24: The BOGHOP Program, Source Code for the BOGHOP.O Program 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
11213 
1130 

; PUT" liH3 : BOGHOP" 
jLOAD"ASM" ,8 
, 
jBOGHOP GAME 
; 
iTO START THE GAME FROM BASIC 
;TYPE "SYS 5120' 

,CREATED 7/17/84 
j(C) COPYRIGHT 1984, STEVEN BRESS 
; 
!LATEST ADDITIONS 11/15/84 
;03:30 PM 

4C lA 
131 A8 
71 AB 
2'3 F0 
A5 95 
21 00 
A5 AB 
00 65 
4C 50 
AB B5 
AB 85 
0F 85 
95 0'3 
00 0A 
BO A5 
A9 00 
03 4C 
4C 4E 
03 4C 
OC 2D 
A5 90 
D0 03 
E3 4C 
D0 013 
D0 C8 
A0 E6 
3C D0 
A9 F8 
29 7F 
19 00 
EA EA 
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1140 
11513 
116(1 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 * 
126(1 
1270 

.OPT LIST,NOSYM,NOGEN 

• PAGE 'MACRO LI BRARY" 
· LI B MACLI B 
.PAGE "SYSTEl'l DEFINITIONS' 
.LIB SYSDEF 
.PAGE "RAM DEFINITIONS' 
• lIE: :~:09DEF 

.PAGE 'NOTE DEFINITIONS' 
· LI B COl'lMm,j 

= $14013 
~Tl'lP TOP 

1280 ;LOOKUPS IN FILE LKUP 
1 2'f~3 
1300 
131e 
1320 
13'313 
1 ~::4e 
1350 
1360 
1370 
1380 

ZERO 
ONE 
TWO 

1 :390 
14e0 
1410 
1420 
143e 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 i 
1550 RET 
1560 TOP 
1570 
1580 
15ge 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
16ge 
17ee 
17113 
17213 

THREE 
FOUR 
F I \')E 
SIX 
SEVEN 
EIGHT 
NINE 
NUL 
VCLKLO 
VCLKHI 
VLKUPL 
VLKUPH 
HLKUPL 
HLKUPH 
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· PAGE 'DATA SEGMENT" 
.LIB BOGDAT ;DATA FILE 
.PAGE 'POINT PLOTTING' 
.LIB XXPLOT 
· PAGE " BOG HOP CODE" 

= $11342 
$1052 
$1062 
$1072 
$11382 
$1092 
$10A2 
$113B2 
$10C2 
$II21D2 
$113E2 
$113F2 
$11 eB 
$1125 
$11FD 
$12CD 
$12F5 

RTI 
SEI 

KILL 
AD RES INT13,CINV iSET-UP I'ST INTERRUPT 

LDMEM #BLACK,BORCL 
STA BCOLe 
BANK 1 
GRABAS $2130e iSCREEN ~ $6000 
TXBAS $IC00 iTEXT ~ $5C00 
AD RES $61300,GBASE 
GRAPH jBIT-MAPPED GRAPHICS ON 
MULTON JMULTI COLOR MODE ON 
MVCOL WHITE iCLEAR COLOR RAM TO WHITE 
FILL $600e,$00,$20 ,CLEAR GRAPHICS PAGE 
FILL $5C013,$56,$134 iGREEN AND PURPLE 



1730 
1740 
1750 LDMEM #$03,LIVES jSTART WITH 3 LIVES 
1760 STA COLOR 
1770 LDMEM #$01,HORNC 
1780 LDMEM #$01 ,VERNC 
1790 
1800 LDMEM #$14,PLAYP jPLAYER SPRITE POINTER 
1810 
1820 
1830 LDMEM #$2A,MOUNTV jMOUNTAIN VERTICAL SETTING 
1840 STA MOUNTV+l 
1850 STA MOUNTV+2 
1860 STA MOUNTV+3 
1870 LDMEM #$2D,MOUNTV+4 
1880 STA MOUNTV+5 
1890 STA MOUNTV+6 
1900 STA MOUNTV+7 
1910 
1920 LDMEM #$00,MOUNTH ;MOUNTAIN HORIZONTAL INITIAL POSITION 
1930 LDMEM #$30!MOUNTH+1 
1940 LDMEM #$60,MOUNTH+2 
1950 LDMEM #$90,MOUNTH+3 
1960 LDMEM #$C0,MOUNTH+4 
1970 LDMEM #$F0,MOUNTH+5 
1980 LDMEM #$20,MOUNTH+6 
1990 LDMEM #$50,MOUNTH+7 
2000 
2010 LDMEM #$09,MOUNTC jMOUNTAIN COLOR 
2020 STA MOUNTC+1 
2030 STA MOUNTC+2 
2040 STA MOUNTC+3 
2050 STA MOUNTC+4 
2060 STA"MOUNTC+5 
2070 SVC MOUNTC+6 
2080 STA MOUNTC+7 
2090 
2100 LDMEM #$20,MOUNTP ;POINTER 
2110 LDMEM #$21,MOUNTP+1 
2120 LDMEM #$22,MOUNTP+2 
2130 LDMEM03$23,MOUNTP+3 
2140 LDMEM #$20,MOUNTP+4 
2150 LDMEM #$21,MOUNTP+5 
2160 LDMEM #$22,MOUNTP+6 
2170 LDMEM #$23,MOUNTP+7 
2180 
2190 LDMEM #WHITE,PLAYC ;PLAYER COLOR 
2200 LDMEM #GREEN,MEANC 
2210 STA MEANC+1 
2220 STA MEANC+2 
2230 STA MEANC+3 
2240 STA MEANC+4 
2250 STA MEANC+5 
2260 STA MEANC+6 
2270 
2280 LDMEM #RED,SPMCL0 
2290 LDMEM #YELOW,SPMCLl 
2300 LDMEM #$FF,BPRIOR 
2310 
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23213 
23313 LDMEM #$Ce,MNTMSB ;SET THE MSB IN MOUNTH+7 
23413 ; 
23513 ;THE MOUNTAINS WILL BE SET UP 
23613 ;DURING INTe 
23713 ; 
23813 ; INTi WI LL SET UP THE PLAI ERS 
23913 
241313 
24113 LDMEM #$ee,SCORE ;CLEAR SCORE 
24213 STA SCORE+l 
24313 STA SCORE+2 
24413 STA SCORE+3 
24513 
24613 LDMEM #$el,LEVEL ;START ~ LEVELl 
24713 
24813 SET SOUND GENERATOR 3 TO NOISE 
24913 TO BE USED FOR RANDOM NUMBERS 
251313 
25113 ADRES AN3,S2FRLO 
25213 ADRES CN4,SlFRLO 
25313 LDMEM #$eF,MMOD ;VOLUME=MAX 
25413 LDMEM #$29,SlCORG jTRIANGLE WAVE 
25513 LDMEM #$28~SlATDC 
2569 LDMEM #$88,SlSURL 
2579 LDA #<GN6 
2589 STA S3FRLO 
2599 LDA #>GN6 
2699 STA S3FRHI 
26113 LDMEM #$88,V3CORG 
2629 LDMEM #$89,V3CORG jRESET CHANNEL 
26313 STA S3CORG 
2649 
26513 
26613 
26713 
2689 
2699 
27913 
2710 
27213 
2730 
27413 
2750 
27613 
2770 
27813 
27913 
281313 
2810 
28213 
28313 
2848 
2858 
2868 
2870 
2888 
2898 
2988 
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; 
;INITIALIZE PLAYER POSITIONS 

LDMEM #$FF,WHOLIV 
LDMEM #$3e,PLAYH 
LDMEM #$7e,PLAYV 

LDMEM #$68,MEANV ;BAD 
LDMEM #$7e,MEANV+l 
LDMEM #$88,MEANV+2 
LDMEM #$90,MEANV+3 
LDMEM #$A8,MEANV+4 
LDMEM #$Be,MEANV+5 
LDMEM #$C5,MEANV+6 

LDMEM #$90,MEANH ;BAD 
LDMEM #$95,MEANH+l 
LDMEM #$85,MEANH+2 
LDMEM #$90,MEANH+3 
LDMEM #$7e,MEANH+4 
LDMEM #$75,MEANH+5 
LDMEM #$95,MEANH+6 

ADRES BEEl ,MEANMV 
ADRES BEE2,MEANMV+2 

GUY VERT 

GUY HORIZ 



2910 
2920 
2930 
2940 
2958 
2960 
2970 
2980 
2990 
3000 
3018 
3820 
3038 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3119 
3120 
3130 
3140 
3159 
3169 
3170 
3189 
3199 
3299 
3219 
3228 
3230 
3249 
3259 
3269 
3279 
3289 
3290 
3399 
3310 
3320 
3338 
3340 
3358 
3360 
3378 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3458 
3469 
3470 
3489 
3499 

ADRES BEE3,MEANMV+4 
ADRES BEE4,MEANMV+6 
ADRES BEE1,MEANMV+8 
ADRES BEE2,MEANMV+$A 
ADRES BEE3,MEANMV+$C 

; 

LDA SSCOL 
LDA SBCOL 

RAST "$FB 
CLI 

START ANOP 

; 

LDA LIVES 
ORA PLAYE 
ORA MEANE 
ORA MEANE+l 
ORA MEANE+2 
ORA MEANE+3 
ORA MEANE+4 
ORA MEANE+5 
ORA MEANE+6 
JEQ STWID 

;UPDATE THE SCORE 
;SUPPRESS LEADING ZEROS 

, 

LDA SCREEN 
AND ,"$0F 
CMP "$8F 
JNE NoseR1 

LDMEM "$9A,BUF 
STA BUF+1 
STA BUF+2 
STA BUF+3 
STA BUF+4 
STA BUF+5 
STA BUF+6 
STA BUF+7 

LDA SCORE+3 
AND "$F9 
NIBLR 
STA BUF 

NXDIGl LDA SCORE+3 
AND "$8F 
STA BUF+1 

; 
NXDIG2 LDA SCORE+2 -

AND "$F0 

;CLEAR COLLISION REGISTERS 

,BEGINNING OF PROGRAM 

,SEE IF GAME OVER 

;PASS OVER CODE IF OVER 

,DON'T UPDATE SCORE 
IVERY OFTEN 
,4 TIMES/SECOND 

;CLEAR TO NUL 

;MASK HIGH BYTE 
,SHIFT DATA RIGHT 
;PUT IN BUFFER 

,MASK LOW BYTE 
,NEXT BUFFER POSITION 
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3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4888 

212 

NIBLR 
STA BUF+2 

; 
NXDIG3 LDA SCORE+2 

AND tI.0F 
STA BUF+3 

; 
NXDIG4 LDA SCORE+1 

AND tI.F0 
NIBLR 
STA BUF+4 

; 
NXDIG5 LDA SCORE+1 

AND tI.0F 
STA BUF+5 

; 
NXDIG6 LDA SCORE 

AND tI.F8 
NIBLR 
STA BUF+6 

NXDIG7 LDA SCORE 
AND tI.0F 
STA BUF+7 

;. 

!DI GIT 

;LEADING ZERO SUPPRESSION 

LDA BUF+8 
BNE NZSUP ;IF NOT 8--NO SUPPRESS 

LDMEM tI.0A,BUF+0 ;PUT IN NUL 

LDA BUF+1 
BNE NZSUP 

LDMEM tI.0A,BUF+1 

LDA BUF+2 
BNE NZSUP 

LDMEM tI.0A,BUF+2 

LDA BUF+3 
BNE NZSUP 

LDMEM tI.0A,8UF+3 

LDA 8UF+4 
8NE NZSUP 

LDMEM tI.0A,BUF+4 

LDA BUF+5 
BNE NZSUP 

LDMEM tI.8A,BUF+5 

LDA BUF+6 



~090 
4100 
4110 
4120 
4138 
4148 
4150 
4168 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 

BNE NZSUP 

LDMEM ~$0A,BUF+6 
; 
NZSUP ANOP ;ALL LEADING 0=NUL 

; 
;THE SCORES ARE IN BUF TO BUF+7 

LDX ~$00 
LDMEM ~$00,LPCNT1 
ADRES $6000,BUF1+2 

MKSCRI LDA BUF,X 
ASL A 
TAY 
LDA NUMBER,Y 
STA BUF1 
LDA NUMBER+ 1 , Y 
STA BUF1+1 
LDY ~$00 

MKSCR2 LDA (BUF1),Y 
STA (BUF1+2),Y 
INY 
CPY ~$1 0 
BNE MKSCR2 

DBINC BUF1+2,$10 

INX 
CPX ~$08 
BNE MKSCR1 

NOSCR1 ANOP 
; 
;SCORES ARE ON SCREEN 

; 

,REPEAT FOR 8 DIGITS 

;MOVE THE CURRENT BAD GUYS 

; 

LDA SCREEN 
AND ~$01 

JEQ MVEM8 

LDX ~$00 
LDY ~$00 
STY LPCNTl 

MVEM ANOP 
LDA WHOLIV 
LDY LPCNTl 
AND BITPOS,Y 
BEQ MVEM3 
LDA MEANE,Y 

;MOVE THE BAD GUYS ON 
jEVERY OTHER SCREEN 
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4680 BNE MVEM3 
4690 
4700 LDA (MEANMV,X) ; GET NEXT MOVEMENT BYTE 
4710 BNE MVEMI ;GOOD CODE--MOVE 
4720 ; 
47~0 ;CHOOSE A NEW DIRECTION 
4740 
4750 LDY LEVEL 
4760 LDA BADSEQ,Y 
4770 ASL A 
4780 TAY 
4790 LDA BASLK,Y ;THE BASE ADDRESS OF 
4800 STA BUF ;THE LOOKUP TABLE OF 
4810 LDA BASLK+l ,Y ;MOVEMENT PATTERNS 
4820 STA BUF+l ;IS IN BUF 
4830 
4840 LOA RANDl ;GET A RANDOM NUMBER 
4850 AND #$06 ;TO CHOOSE A NEW MOVEMENT PATTERN 
4860 TAY 
4870 
4880 L!:>A (BUF), Y 
4890 STA MEANMV,X ;PUT THE NEW ADDRESS INTO 
4900 INY ;THE MOVEMENT REGISTERS 
4910 LOA <BUF) ,Y 
4920 STA MEANMV+l,X 
4930 TXA 
4940 ADC RAND 1 
4950 EOR SCREEN 
4960 AND #$07 
4970 ADC MEANMV,X 
4980 STA MEANMV,X 
4990 LOA #$00 
5000 ADC MEANMV+ 1 ,X 
5010 STA MEANMV+ 1 ,X 
5020 
5030 LDA (MEANMV,X) ;GET THE DIRECTION BYTE 
5040 
5050 MVEMl STA BUFI ;HIDE THE DIRECTION 
5060 LDY LEVEL 
5070 LDA SPEEDH,Y 
5080 STA HORNC ;GET THE HORIZONTAL 
5090 LDA SPEEDV,Y ;AND VERTICAL SPEED 
5100 STA VERNC 
5110 
5120 LDY LPCNTl 
5130 
5140 LDA MEAND,Y 
5150 BEQ MVEM2 ;IF DIRECTION=1 THEN 
5160 
5170 LDA BUFl ; INVERT THE BITS 
5180 NOT 
5190 STA BUFl 
5200 ; 
5210 MVEM2 LOA BUFl ;COPY THE BYTE TO 
5220 STA BUF1+l ;BUF1+l 
5230 
5240 ROR BUFl 
5250 BCC MVEM4 
5260 JSR UP 
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5279 ; 
5289 MVEM4 
5299 
5399 
5319 ; 
5329 MVEM5 
5339 
5349 
5359 ; 
5369 MVEM6 
5379 
5389 
5399 j 
5499 MVEM3 
5419 
5429 
5439 
5449 
5459 
5469 
5479 
5480 
5499 
5590 
5519 
5529 
5539 
5540 
5559 

ROR BUFl 
BCC MVEM5 
JSR DN 

ROR BUF1 
BCC MVEM6 
JSR LT 

ROR BUF1 
BCC MVEM3 
JSR RT 

ANOP 
LDA MEANMV,X 
CLC 
ADC #$01 
STA MEANMV,X 
LDA MEANMV+ 1 ,X 
ADC #$00 
STA MEANMV+ 1 ,X 

INX 
INX 
INC LPCNTl 
LDA LPCNTl 
CMP #$97 
JNE MVEM 

MVEM8 At,IOP 
j 
jDONE MOVING HERE 

j 

jINCREMENT MOVEMENT 

jBUMP LOOP COUNTER 

i DO IT 7 TIMES 

5569 
5570 
5589 
5599 
5600 
5610 
5620 
5630 
5649 

i CHECK AND INCREMENT LElJEL NEXT 
jWHEN WHOLIV=0--GOTO NEXT LEVEL 

5650 
5660 
5679 
5689 
5690 
57013 
5710 
5729 
5730 
5740 
5750 
5769 
5770 
57813 
5799 
5809 
5810 
58213 
58313 
58413 
58513 

j 

LDA WHOLIV 
AND #$7F 
JNE LEVDN 

iPLAYER DOESN'T COUNT 
jBRANCH TO LEVEL CHECK DONE 

LDMEM #$FF,WHOLIV 

jRESTART BAD GUYS POSITIONS 

LDX #$1313 
LDMEM #$713,BUF 
LDA RANDl 
AND #$7F 
ADC BUF 
STA MEANV 

LDA RAND2 
AND #$7F 
ADC BUF 
STA tvlEANlJ+ 1 

LDA RAND3 
AND #$7F 

iVERTICAL OFFSET 
;GET A RANDOM NUMBER 
iNUMBER TO ADD TO OFFSET 

jFIRST VERTICAL 
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5860 
5870 
5880 
5890 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5970 
59~0 
5990 
6000 
6019 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6230 
62413 
6250 
6260 
6270 
6280 
6290 
6300 
6310 
63213 
6330 
6340 
6350 
6360 
6370 
6380 
6390 
6400 
6410 
64213 
6430 
6440 
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ADC BUF 
STA MEANV+2 

LDA RAND4 
ADC #$7F 
ADC BUF 
STA MEANV+3 

LDA RAND1 
EOR RAND2 
AND #$7F 
ADC BUF 
STA MEANV+4 

LDA RAND2 
EOR RAND3 
AND tI$7F 
ADC BUF 
STA MEANV+5 

LDA RAND3 
EOR RAND1 
AND #$7F 
ADC BUF 
STA MEANV+6 

jMODIFY RANDOM tI 

LDMEM #$90,MEANH jHORIZONTALS 
LDMEM #$85,MEANH+1 
LDMEM #$95,MEANH+2 
LDMEM #$70,MEANH+3 
LDMEM tI$75,MEANH+4 
LDMEM #$90.MEANH+5 
LDMEM #$8e~MEANH+6 

LDMEM #$00,MEAND jCLEAR DIRECTIONS 
STA MEAND+1 
STA MEAND+2 
STA MEAND+3 
STA MEAND+4 
STA MEAND+5 
STA MEAND+6 

ADRES NUL,MEANMV jSET MOVEMENT DIRECTION 
ADRES NUL,MEANMV+2 ,POINTERS TO POINT 
ADRES NUL,MEANMV+4 jAT KNOWN ZEROS 
ADRES NUL,MEANMV+6 ,CAUSING NEW DIRECTIONS 
ADRES NUL,MEANMV+8 JTO BE CHOSEN 
ADRES NUL,MEANMV+$0A 

LDX LEVEL 
LDA BADSEQ,X 
ASL A 
ASL A 
TAX 
STX MEANP 
STX MEANP+6 
INX 
STX MEANP+1 
STX MEANP+3 

jGET LEVEL 
jFIND THE NEXT BAD GUY 
jMULTIPLY BY 4 
,USE AS A SPRITE POINTER BASE 

jDON'T ALL FLAP AT ONCE 



6450 
6460 
6470 
6480 
6490 
6500 
6510 
6520 
6530 
6540 
6550 
6560 
6570 
6580 
6590 
6600 
6610 
6620 
6630 
6640 
6650 
6660 
6670 
6680 
6690 
6700 
6710 
6720 
6730 
6740 
6750 
6760 
6770 
6780 
6790 
6800 
6810 
6820 
6830 
6840 
6850 
6860 
6870 
6880 
6890 
6900 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
6990 
7000 
7010 
7020 
7030 

; 

INX 
STX MEANP+2 
INX 
STX MEANP+4 
STX MEANP+5 

;ALL DONE WITH RESETTING 

; 

INC LEVEL 
LOA LEVEL 
CMP #$12 
BCC LEVDN 

DEC LEVEL 

LEVDN ANOP 
; 

;MAXIMUM DEFINED LEVEL 

;LEVEL TOO HIGH 

;CHECK THE SCREEN POSITION 
;TO CHANGE DIRECTION 

; 
DIRCK1 

; 
DIRCK2 

; 
DIRCK3 

; 

LDX #$00 
LDY #$00 ;CLEAR INDEXES 

LDA MEANH,X 
CMP #$16 
BCS DIRCK2 

LDA #$01 
STA MEAND,X 

CMP #$98 
BCC DIRCK3 

LOA #$00 
STA MEAND,X 

INX 
CPX #$07 
BNE DIRCK1 

;REVERSE DIRECTION 
;IF AT THE LEFT SIDE 

;OF THE SCREEN 

;CHECK RIGHT SIDE 

;REPEAT FOR ALL 7 

;CHECK COLLISIONS BETWEEN THE 
;PLAYER'S SHOT AND THE BAD GUYS 
iNO CHECK FOR A DEAD BAD GUY 
i 
iTHE PLAYER AND HIS SHOT ARE 
iMULTIPLEXED WITH THE SHOT ON 
;ODD SCREENS 

LDA SCREEN 
AND #$01 
JNE BCOLND 

;THE SHOT ISN'T UP IF 1 
;NO BAD GUYS HIT--

FIRST FIND IF THERE IS A HIT 
THEN FIND WHO WAS HIT 

LDA TMSCOL 
AND #$01 ;WAS THE SHOT HIT 
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7040 
7050 
7060 
7070 
7080 
7090 
7100 
7110 
7120 
7130 
7140 
7150 
7160 
7170 
7180 
7190 
7200 
7210 
7220 
7230 
7240 
7250 
7260 
7270 
7280 
7290 
7300 
7310 
7320 
7330 
7340 
7350 
7360 
7370 
7380 
7390 
7400 
7410 
7420 
7430 
7440 
7450 
7460 
7470 
7480 
7490 
7500 
7510 
7520 
7530 
7540 
7550 
7560 
7570 
7580 
7590 
7600 
7610 
7620 
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JEQ BCOLND JBY A BAD GUY 

A HIT IF HERE--SEE IF ALIVE 

LOA WHOLIV 
ASL A 
STA BUF 
LOA TMSCOL 
AND #$FE 
AND BUF 
BEQ BCOLND 

; 
;FIND THE HIT HERE 

LSR A 
STA BUF 

LOX #$00 
BHITe ANOP 

ROR BUF 
BCC NOBCOL 
LOA MEANE,X 
BNE NOBCOL 

; 
; IF HERE--MIGHT BE 

LDA MEANV,X 
CLC 
ADC #$10 
SEC 
SBC SHOTSV+0 
CMP #$10 
BCS NOBCOL 

HIT 

;POSITION BITS TO MATCH COLLISION REGISTER 

;CLEAR PLAYER SHOT 
;IF ZERO---NO HIT 

;IF CLEAR--NOT HIT 
;SEE IF EXPLODING 
;NEXT I F IT IS 

;SEE IF THE VERT IS IN RANGE 

;ADD AN OFFSET 

;SUBTRACT PLAYER SHOT 
;IF THE RESULT IS NOT 
;IN RANGE--BRANCH 

;VERTICAL IS IN RANGE, CHECK HORIZONTAL 

LOA MEANH,X 
CLC 
AOC #$0C 
SEC 
SBC SHOTSH+0 
CMP #$0C 
BCS NOBCOL 

IT'S A HIT IF HERE 

START EXPLOSION 

START EXPLOSION TIMER 

LOA #$C0 
STA MEANE!X 
LDA #$18 
STA MEANP!X 

JABOUT 3 SECONDS 

EXPLODE HERE WITH SOUND 



76313 
76413 
76513 
76613 
76713 
7.~8e 

76913 
771313 
77113 
77213 
77313 
77413 
77513 
77613 
7779 
77813 
77913 
781313 
7819 
7829 
7839 
7849 
7859 
7869 
7879 
7889 
7899 
7999 
7919 
7929 
7939 
7949 
7959 
7969 
7979 
7989 
7999 
S999 
8019 
S929 
8939 
S94e 
S959 
8969 
8979 
8989 
8999 
81913 
8119 
8129 
81313 
8149 
81513 
8169 
81713 
81813 
81913 
8299 
8219 

ADRES GN6,S2FRLO ;HI EXPLOSION TONE 
LDMEM #$e5,S2ATDC 
LDMEM #$ee,S2SURL 
LDMEM #$8e,V2CORG ;CLEAR SOUND CHANNEL 
LDMEM #$81,S2CORG ;ENABLE CHANNEL 
LDMEM #$18,SNDTM2 

;ADD TO SCORE HERE 
; 
;199 POINTS + 8.LEVEL 

; 

LDA LEVEL 
ASL A 
ASL A 
ASL A 

SED 
CLC 
ADC SCORE+9 
STA SCORE+9 
LDA SCORE+l 
ADC #$91 
STA SCORE+l 
LDA SCORE+2 
ADC #$99 
STA SCORE+2 
LDA SCORE+3 
ADC #$99 
STA SCORE+3 
CLD 

jKILL SHOT AFTER A HIT 

LDA SHOTS 
AND #$FE 
STA SHOTS 
JMP BCOLND 

j 
NOBCOL INX 

; 

CPX #$97 
BNE BHITe 

BCOLND ANOP 

; 
;SEE IF PLAYER WAS HIT 

;MULTIPLY LEVEL BY 8 

jSET DECIMAL ARITHMETIC MODE 
jCLEAR THE CARRY BIT 

jADD THE 199 POINTS 

;THE PLAYER IS ON EVEN SCREENS 

LDA SCREEN 
AND #$91 
BEQ NOPCOL 

LDA TMBCOL 
AND #$131 

219 



8220 
8230 
8240 
8250 
8260 
8270 
8280 
8290 
8300 
8310 
8320 
8330 
8340 
8350 
8360 
8370 
8380 
8390 
8400 
8410 
8420 
8430 
8440 
8450 
8460 
8470 
8480 
8490 
8500 
8510 
8520 
8530 
8540 
8550 
8560 
8570 
8580 
8590 
8600 
8610 
8620 
8630 
8640 
8650 
8660 
8670 
8680 
8690 
8700 
8710 
8720 
8730 
8740 
8750 
8760 
8770 
8780 
8790 
8866 
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j 

BEQ NOPCOL 

PLAYER HIT IF HERE 
PRETTY EASY WHEN THE HARDWARE 
CAN CHECK COLLISIONS FOR YOU!!! 

LDA LIVES 
BEQ NOPCOL 

LDA PLAYE 
BNE NOPCOL 

DEC LIVES 

jIF DEAD, DON'T KILL 

;MAKE SURE NOT ALREADY 
; IN EXPLOSION 

LDMEM #$C0,PLAYE jSTART EXPLODE 
LDMEM #$18,PLAYP ;POINT AT EXPLOSION 
LDMEM #$30,SNDTM1 
LDMEM #$80,V1CORG ,RESET CHANNEL 
LDMEM #$1A,SlATDC 
LDMEM #$81,S1CORG 
ADRES EN5,S1FRLO iHIGH EXPLOSION 

NOPCOL ANOP 

jLAUNCH SHOTS NEXT 

i 

LDA SCREEN 
AND #$03 
BNE NOLNCH 

jTRY TO LAUNCH A SHOT 

j 

LDX #$00 
LDA SHOTS 
NOT 
LSR A 
AND WHOLIV 
STA BUF 

LCHITl ROR BUF 
BCC LCHIT2 

LDY LEVEL 
LDA FIRPOW,Y 
CMP RAND2 
BCC NOLNCH 

LDA MEANE,X 
BNE LCHIT2 

FIRE IF HERE 

LDA SHOTS 
ORA BITPOS+ 1 ,X 

;ONE SHOT IN THE AIR 
jAT ANY ONE TIME 

jONLY LIVE BAD GUYS 
;CAN SHOOT 

;IF RANDOM #<FIRPOW--SHOOT 



88113 
88213 
88313 
884(1 
88513 
88613 
88713 
88813 
88913 
891313 
89113 
89213 
89313 
89413 
89513 
89613 
89713 
89813 
89913 
'?13ee 
913113 
913213 
913313 
913413 

STA 

LDA 
CLC 
ADC 
STA 

LDA 
STA 

LDA 
AND 
TAY 
LDA 
STA 
STX 
LDA 
STA 
LDA 
STA 
JSR 

SHOTS 

MEANI)~X 

#$138 
SHOTSV+ 1 ~X 

MEANH ~X 
SHOTSH+l,X 

RAND3 
#$133 

SHTDR~Y 
SHOTSD+1,X 
BUFl 
SHOTSH+ 1 ~X 
XPNT 
SHOTSV+1 ~x 
YPt'lT 
XPLOT 

;ADD AN OFFSET 

;PICK A RANDOM DIRECTION 
;FOR THE SHOT 

;PUT X IN TEMP REGISTER 

;PLOT THE SHOT 

913513 ;PUT SOUND HERE 
913613 
913713 
913813 
913913 
911313 
91113 
91213 
91313 
91413 
91513 
91613 
91713 
91813 
91913 
921313 ; 

ADRES EN4,S2FRLO 
TXA ; GET BAD GUY NUMBER 
CLC ;PREPARE TO ADD 
ADC S2FRHI ;HIGHER TONE FOR 
STA S2FRH I ; HIGHER NUMBER 

LDMEM #$20,\')2CORG 
LDMEM #$139,S2ATDC 
LDMEM #$1313,S2SURL 
LDMEM #$21,S2CORG 
LDMEM #$1 4 , SNDTt"12 
JMP NOLNCH 

; SAWTOOTH WA\,JE 

92113 ;ONCE A SHOT HAS BEEN ENABLED 
92213 ; IT I S MOVED AUTOMATI CALLY 
92313 ;BY THE MOVE SHOT ROUTINE 
92413 
92513 LCHIT2 INX 
92613 CPX #$137 
92713 BNE LCHIT1 
92813 
92913 NOLNCH ANOP 
93130 
93113 
93213 
93313 j 

93413 jUNPLOT THE SHOTS, THEN MOVE 
9359 
98613 
93713 LDA SCREEN 
98813 AND #$131 
93913 JEQ NSHTe 
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94OO LDMEM #$03,COLOR 
941O LDX #$01 
942O STX LPCNTl 
9430 
9440 LDMEM SHOTS,BUF 
9450 ROR BUF 
9460 ; 
9470 MVSHT0 ANOP 
9480 LDX LPCNTl 
9490 ROR BUF ,SEE IF SHOT IN FLIGHT 
9509 BCC MVSHT4 
9510 
9529 LDA SHOTSH,X 
9539 STA XPNT 
9549 LDA SHOTSV,X 
9550 STA YPNT 
9560 
9570 JSR XPLOT iUNPLOT THE POINT 
9580 
9599 LOX LPCNT1 
9600 
9619 LOY LEVEL 
9620 
9630 LDA SHOTSD,X 
9640 STA BUFl 
9650 ROR SUFi 
9660 BCC MVSHTl 
9679 
9689 LDA SHOTSV,X iMOVE UP 
9690 CLC ;ADD IN ONE TO SPEED 
9700 SSC SPEEDV,Y 
9710 STA SHOTSV,X 
9729 ; 
9739 MVSHTl ROR BUFl 
9749 BCC MVSHT2 
9759 
9769 LDA SHOTSV,X 
9770 SEC 
9789 AOC SPEEDV,Y 
9790 STA SHOTSV,X 
9809 
9810 MVSHT2 ROR BUFl 
9820 BCC MVSHT3 
9830 
9840 LDA SHOTSH,X 
9850 CLC 
9869 SBC SPEEDH,Y 
9870 STA SHOTSH,X 
9880 ; 
9890 MVSHT3 ANOP 
9900 ; 
9910 ;PREPARE TO PLOT 
9920 
9930 LDA SHOTSH,X 
9949 STA XPNT 
9950 LOA SHOTSV,X 
9960 STA YPNT 
9979 
9989 JSR XPLOT 
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99913 i 
10131313 MVSHT4 ANOP 
113010 
101320 
1130313 
11313413 
11313513 
101360 i 

INC LPCNTI 
LDA LPCNTI 
CMP #$08 
JNE MVSHTe 

113070 NSHT0 ANOP 
101380 ; 
101390 iMOVE PLAYER SHOT 
1011313 
1131113 
1131213 
101313 
10140 
10150 
101613 

LDA SHOTS 
Ar'-lD #$131 
BEQ NSHTI 

INC SHOTSH 
INC SHOTSH 

;IF SHOT IS INFLIGHT 

;MOVE SHOT TO RIGHT 

1131713 i 
1131813 NSHTI ANOP 
1131913 
11321313 
10210 jCHECK TO SEE IF THE SHOTS HAVE 
113220 jREACHED THE EDGE--CANCEL SHOT 
113230 ;WHEN EDGE IS REACHED 
102413 
10250 ;CHECK PLAYER'S SHOT FIRST 
10260 

LDA SHOTS 10270 
113280 
10290 
10300 
10310 
10320 
10330 
10340 
10350 
10360 
10370 
10380 

AND #$01 i IS PLAYER SHOT ACTIIJE? 
BEQ 

LDA 
Ct1P 
BCC 

LDA 
AND 
STA 

113390 NSHT2 ANOP 
11341313 

NSHT2 

SHOTSH 
#-f>Ae 
NSHT2 

SHOTS 
#$FE 
SHOTS 

jRIGHT EDGE OF SCREEN 

jCLEAR SHOT ENABLE BIT 

1134113 ;CHECK THE BAD GUYS SHOTS 
104213 
113430 
113440 
104513 
113460 
1134713 
104813 
113490 
10500 
1.0510 
105213 
10530 
10540 
105513 
Ie 5C:.0 
1135713 

NSHT3 

NSHT4 

NSHT5 

LDX #$131 
LDA SHOTSH,X 
CMP #$ec 
BCS NSHT4 

Jt-1P CLRSHT 

LDA SHOTSV,X 
CMP #$F4 
BCC NSHT5 

JMP CLRSHT 

CMP #$50 
BCS NSHT6 

iLEFT SIDE 
jNOT THERE YET 

jUNPLOT AND CLEAR ENABLE 

iADJUST LATER----
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10580 
10590 
10600 
10610 
10620 
10630 
10640 
10650 
10660 
10670 
10680 
10690 
10700 
10710 
10720 
10730 
10740 
10750 
10760 
10770 
10780 
10790 
113800 
10810 
10820 
10830 
10840 
10850 
10860 
10870 
10880 
10890 
10909 
19910 
10920 
19939 
10940 
19950 
19960 
10970 
10989 
19999 
1113130 
11919 
11029 
11030 
11949 
11050 
11069 
11070 
11080 
11090 
11100 
11110 
11129 
11130 
11140 
11150 
11160 

224 

; 
CLRSHT LOA SHOTS 

AND ANDPOS,X 
STA SHOTS 

iUNPLOT THE SHOT 

STX BUF 

i 

LOA SHOTSH,X 
STA XPNT 
LOA SHOTSV,X 
STA YPNT 

JSR XPLOT 

LDX BUF 

NSHT6 ANOP 
INX 

; 

CPX #$98 
BNE NSHT3 

!ANIMATE SPRITES NEXT 

;SAVE X REGISTER 

iUNPLOT THE POINT 

;GET THE X BACK 

;ALL SPRITES USE A FOUR SPRITE 
!ANIMATION SEQUENCE. 4/SECOND 

LDA SCREEN 
AND #$07 
CMP #$06 
BNE NOAN1 

LOX #$90 

ANSP0 ANOP 
LDA PLAYP!X 
AND #$93 
TAY 
LDA PLAYP,X 
AND #$FC 
STA BUF 
INY 
TYA 
AND #$03 
ORA BUF 
STA PLAYP,X 

INX 
CPX #$08 
BNE ANSP0 

NOANl ANOP 

LDA SCREEN 

!DO IT EVERY 15'TH 
iSCREEN 
,BYPASS CODE 

i SPRITE POINTER 
!STRIP LO\J..IER 3 BITS 

;CLEAR 2 LSB'S 

;CLEAR OVERFLOW 



111713 
111813 
111913 
1121313 
112113 
112213 
112313 
112413 
112513 
112613 
112713 
112813 
112913 LlVLP 
1131313 
113113 
11320 
11330 
11340 
11350 NOLV 
11360 
11370 
11389 
11390 
11409 
11419 
114213 ; 
11430 STI,JI D 
11449 
11450 
11469 
114713 
114813 
114913 
11590 
115113 
11529 
11539 
115413 
115513 TlI..II D 
115613 
115713 
11589 
115913 
11690 
116113 INTe 
116213 
116:313 
116413 
11 ':;.513 
116613 
11670 
11680 
116913 
1171313 
117113 
11720 
117313 
11740 
117513 SYNC1 

AND ti$eF 
BNE NOLV 
ADRES $6eCe,BUF 

LDA LIVES 
ASL A 
TAY 
LDA NUMBER,Y 
STA BUF+2 
LDA NUMBER+ 1 ,Y 
STA BUF+3 
LDY ti$e0 
LDA (BUF+2),Y 
STA (BUF) ,Y 
INY 
CPY 1*$113 
BNE LlVLP 

ANOP 

LDA JOY2 
AND #$10 
JEQ TOP 

jRESET 

LD,.,1EM ti$ge, ENABLE 
LDA ENABLE 
BEQ TWID 
JMP START 

ANOP 
LDA SSCOL ; GET SPR ITE COLLI SI ONS 
STA TMSCOL !PUT IN TEMP REGISTER 
LDA SBCOL ;SPRITE--BACKGROUND 
STA TMBCOL ;COLLISIONS 
LDt1EM tiBLUE, BCOL0 
INC SCREEN 
INC RANSEC 
LDA RANSEC 
EOR ti$3C 
Bt'-lE SYNC1 

STA RA~~SEC 

INC SECOND 
ANOP 
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11760 
11770 LDX #$130 
117813 STX HMSB 
117913 LDY #$013 
11800 SHADl ANOP 
11810 LDA MOUNTV,X 
11820 STA SPR0Y,Y 
118313 LDA MOUNTP,X 
11840 STA SPRPT1,X 
118513 LDA MOUNTH,X 
11860 STA SPR0X,Y 
11870 LDA MOUNTC,X 
118813 STA SPRCLe,X 
11890 
11900 
11910 SHAD2 INY 
11920 INY 
11930 INX 
11940 CPX #$08 
11950 BNE SHADI 
11960 
11970 LDA MNTMSB 
11980 STA XMSB 
11990 
12000 LDMEM #$00,MLTSP 
12010 
12020 LDMEM #$FF,SPRXSZ 
12030 STA SPRYSZ 
12040 STA SPREN 
12050 
12060 LDA PLAYE 
12070 BEQ TM0 
12080 DEC PLAYE 
12090 LDA PLAYE 
12100 BNE TM0 
12110 LDMEM #$14,PLAYP 
12120 
12130 TM0 LDA SNDTM1 
12140 BEQ TM1 
12150 DEC SNDTMl 
12160 BNE TMl 
12170 
12180 LDA S1CORG 
12190 AND #$FE 
12200 STA S1CORG 
12210 ; 
12220 TM1 LDA SNDTM2 
12230 BEQ TM2 
12240 DEC SNDTM2 
12250 BNE TM2 
12260 
12270 LDA S2CORG 
12280 AND #$FE 
12290 STA S2CORG 
12300 
12310 TM2 LDA SNDTM3 
12320 BEQ TM3 
12330 DEC SNDTM3 
12340 BNE TM3 

226 



123513 
123613 
123713 
123813 TM3 ANOP 
123913 
1241313 
124113 
124213 
124313 
124413 
124513 
124613 
124713 
124813 
124913 
1251313 
125113 
125213 
125313 
125413 
125513 
125613 
125713 
125813 
125913 
1261313 
126113 
126213 
126313 
126413 
126513 
126613 
126713 
126813 
12690 
1271313 
127113 
127213 
127313 
127413 
127513 
127613 
127713 
127813 
127913 
1281313 
128113 
128213 
128313 
128413 
128513 
128613 
128713 
128813 
128913 
1291313 
129113 
129213 
129313 

j 

SHADOW SID CHIP 

LDMEM S1ATDC ,!)1ATDC 
LDMEM S2ATDC; !)2ATDC 
LDMEM S3ATDC,V3ATDC 
LDMEM 818URL,V1SURL 
LDt'lEM S2SURL, V2SURL 
LDMEM S3SURL,V3SURL 
LDMEM 81FRLO,V1FRLO 
LDMEM S2FRLO,V2FRLO 
LDMEM S3FRLO,V3FRLO 
LDMEM S1FRHI,V1FRHI 
LDMEM S2FRHI,V2FRHI 
LDMEM S3FRHI,V3FRHI 
LDMEM S1PWLO,V1PWLO 
LDMEM S2PWLO,V2PWLO 
LDMEM S3PWLO,V3PWLO 
LDMEM 81PWHI,V1PWHI 
LDMEM S2PWHI,V2PWHI 
LDMEM S3PWHI ,V3P~'JHI 
LDMEM FILLO,FLCNLO 
LDMEM FILHI,FLCNHI 
LDMEM MMOD;MODVOL 
LDMEM RFIL,RESFLT 
LDMEM S1CORG,V1CORG 
LDMEM 82CORG,V2CORG 
LDMEM S3CORG,V3CORG 

jGENERATE A RANDOM NUMBER 
jUSE RAND1-RAND4 BASED AN SCREEN 

LDA SCREEN 
AND #$133 
TAX 
LDA RANDOM 
ADC RAND1 
ADC RAND3 
EOR RAND2 
SBC RAND4 
ADC RANSEC 
STA RAND1,X 

JPOINT TO A RAND REGISTER 
:THE FOLLOWING 
,SEQUENCE THROWS 
;A NUMBER OF RANDOM 
;NUMBERS TOGETHER 
,TO FORM A NEW RANDOM 
;NUMBER 

;MOVE THE PLAYER USING JOY1 

LDA LIVES 
JEQ NOMOV4 

LDA PLAYE 
JNE NOMOV4 

; SEE IF GAl"lE OVER 
;DOWT MO!JE IF OVER 

,DON'T MOVE IF EXPLODING 
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12'~4e LOA ~TOY1 

12950 ~·.lQT TURN THE BITS OVER 
12960 STA IBUF+1 PUT THE DATA AWAY 
12970 AND #$0F CHECK TO SEE IF THE 
12980 BEG! NOMOl)3 BRANCH IF NOT 
12990 
12000 LOA SCREEN ;SLOW MOVEMENT BY 
130113 At'lD #$131 ,MOVING ON ALTERNATE 
1313213 BNE NOt10l)3 ; SCREENS 
131330 
1313413 ; IF HERE-MOl.,,'E CHARACTER 
1313513 
1313613 LDMEM I BUF+ 1 , I BUF ;COPY JOY TO BUF 
1313713 ROR IBUF ,CHECK FIRST BIT 
1313813 BCC N:X:B IT 1 ; IF CARRY CLEAR-JUtvlP 
130913 
131(113 LDA PLAYl) 
131113 SEC 
131213 SBC #$131 
131 :313 CMP #$68 ,CHECK FOR TOP 
131413 BCC N:X:B IT 1 
131513 
131613 STA PLAYV 
131713 i 
131813 N:X:B IT 1 ROR IBUF 
131'7'13 BCC N><BIT2 
1321313 
132113 LDA PLA'(l) 
132213 CLC 
132313 ADC #$131 
132413 CMP #$E8 ;CHECK FOR BOTTOM 
132513 BCS N:X:BIT2 
132613 
132713 STA PLAYV 
132813 
132913 NXBIT2 ROR IBUF 
1331313 BCC NXBIT3 jMOVE LEFT 
133113 
133213 LDA PLAYH 
133313 SEC 
133413 SBC #$131 
133513 CMP #$113 
133613 BCC N:X:BIT3 
133713 
133813 STA PLAYH 
133913 
1341313 NXBIT3 ROR IBUF 
134113 BCC NOMOV3 ;MOVE RIGHT 
134213 
134313 LDA PLAYH 
134413 CLC 
134513 ADC #$131 
134613 CMP #$313 
134713 BCS NOMOl.,,'3 
134813 
134913 STA PLAYH 
1351313 
135113 NOt10V3 LOA ~TOY1 

135213 AND #$113 iCHECK FIRE BUTTON 
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13539 BNE NOMOV4 INOT PRESSED--BRANCH 
13549 
135513 LDA SHOTS ; SHOT INFLI GHT? 
13569 AND #$91 IPLAYER SHOT 
135713 BNE NOMOV4 ;IF NOT--FIRE •... 
135813 
135913 
136913 LDA PLAYE 
136113 BNE NOMOV4 
13629 
13639 LDA SHOTS ;SET SHOT IN FLIGHT BIT 
13649 ORA #$131 ;FOR THE PLAYER 
136513 STA SHOTS 
136613 
136713 ;SET SHOT START POSITION TO GUN 
136813 
136913 LDA PLAYH 
137139 CLC 
13710 ADC #$95 ;ADD OFFSET TO SHOT 
137213 STA SHOTSH 
13730 
13740 LDA PLAYV 
13759 CLC 
13769 ADC #$137 IADD VERTICLE OFFSET 
13779 STA SHOTSV 
13789 
137913 LDMEM #$e8,SHOTSD ;SHOT DIRECTION 
13899 . LDMEM #$81,S1CORG 
13819 LDMEM #$2e,SNDTM1 
138213 ADRES CN3,S1FRLO 
13830 LDMEM #$28,S1ATDC 
13849 
13850 ; SHOT STARTED 
13869 
13879 NOMOV4 ANOP 
13889 
13890 
13999 
13919 
13920 ADRES INTl ,CINV 
139313 LDMEM #$91,ENABLE 
13949 RAST #$54 
13959 IPULL 
13969 
139713 
13989 
13999 INTl SEI 
14999 
14919 LDA SSCOL ;CLEAR COLLISIONS 
14929 LDA SBCOL 
14939 
14949 NOP 
14959 NOP 
14969 NOP 
149713 
14989 
14999 LDMEM #GREEN,BCOL9 
14109 
14119 LDX #$913 
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14129 
14139 
14149 SHAD3 
14159 
14169 
14179 
14189 
14199 
14299 
14219 
14229 
14239 
14249 
14259 
14269 SHAD4 
14279 
14289 
14299 
14399 
143113 
143213 
14339 
14349 

STX HMSB 
LDY #$90 
ANOP 
LDA PLAYV!X 
8TA SPR0Y!Y 
LDA PLAYP!X 
STA SPRPT1!X 
LDA PLAYH,X 
ASL A 
STA SPR0X!Y 
BCC SHAD4 
LDA HMSB 
ORA BITPOS!X 
STA HMSB 
INY 
INY 
INX 
CPX #$08 
BNE SHAD3 

LDA HMSB 
STA XMSB 

14359 
14369 
14379 
14389 
14399 
14499 
144113 
14429 
14430 
14449 
14459 
14469 
14479 
14489 
14499 
14599 
14519 
14529 
14539 
14549 
14559 
14569 
14579 
14589 
14599 
14699 
14610 
14629 
14630 
14640 
14650 
14669 

,MULTIPLEX PLAYER AND HIS SHOT 
;THE PLAYER IS ALREADY UP 

;SHOT 

; 
NOMLT 

14678 
14688 
14698 
14700 
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LDA SCREEN 
AND #$91 
BEQ NOMLT 

LDA SHOTS 
AND #$91 
BEQ NOMLT 

ACTIVE IF HERE 

LDA #$lC 
STA SPRPT1 
LOA SHOTSV 
STA SPR0Y 
LOA SHOTSH 
A8L A 
STA SPR0X 
LOA XMSS 
AND #$FE 
STA XMSB 
BCC NOMLT 

ORA #$01 
8TA XMSB 

ANOP 

;SHOT ON ODD SCREENS 

;SEE IF SHOT ACTIVE 
;IF NOT ACTIVE-FORGET IT 

;GET SHOT VERTICAL 
;STORE IN SPRITE 9 
;GET SHOT HORIZONTAL 
;MULTIPLY BY 2 
!PUT IN VIC CHIP 
;GET Mse 
;CLEAR MSB 
iREPLACE IT 
;GO HOME IF Mse CLEAR 

;SET Mse IF HERE 

;MULTIPLEXING DONE 

LDMEM #$88,SPRXSZ ;SET SPRITE SIZE 
STA SPRYSZ ;TO SMALL 

LDMEM #$FF,MLTSP ;MULTI COLOR SPRITES 



14710 
14720 
14730 
14740 
14750 
14760 
14770 
14780 
14790 
14800 
14810 
14820 

; 

LDA WHOLIV 
ASL A 
ORA #$01 
STA SPREN 

;THE MOUNTAINS ARE UP 

; ENABLE THE LIVE BAD GUYS 

;ENABLE PLAYER ALWAYS 
;TURN SPRITES BACK ON 

ISO THEY CAN NOW BE MOVED 

LDX #$00 

14830 MVMNT0 
14840 

LDMEM MNTMSB,HMSB 
HDEC MOUNTH 
INX 

14850 
14860 

CPX #$98 
BNE MVMNT0 

14870 ; 
14880 LDMEM HMSB,MNTMSB 
14890 
14900 
14910 
14920 
14930 
14940 
14950 
14960 

;MOUNTAINS HAVE BEEN MOVED ONE 
;PIXEL TO THE LEFT 
;THEY MUST NOW BE ADJUSTED FOR 
;A WRAPAROUND EFFECT TO APPEAR 
; CONTINUOUS 

14970 MVMNT1 
14980 

LDX #$00 
ANOP 
PUNPCK MOUNTH,MNTMSB,IBUF 
LDA IBUF+1 14990 

150013 CMP #$131 
15010 BNE MVMNT2 
15020 LDA IBUF 
15030 CMP #$E8 
15040 BNE MVMNT2 
15050 
15060 ;MOUNTAIN SECTION AT 0--MOVE IT 
151370 ;TO $01713 
15080 
15090 
151130 
151 it! 
15129 
15130 
15140 
15150 
15160 
15170 
15189 
151913 
152130 
15210 
152213 
152313 
15240 
152513 
15260 
15270 
15280 
152913 

LDA MNTMSB 
ORA BITPOS,X 
STA MNTMSB 
LOA #$713 
STA MOUNTH,X 

MVMNT2 INX 
CPX #$08 
BNE MVMNTl 

;00 THE NEXT SECTION 

;THE MOUNTAINS ARE FINISHED 

LDX #$1313 
EXPLP1 LDA MEANE,X 

BEQ EXPLP2 
DEC MEANE,X 
BNE EXPLP2 

;DECREMENT EXPLOSION COUNTERS 
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15399 
15319 LDA WHOLIV 
15329 AND ANDPOS,X jCLEAR BIT FROM WHOLIV 
15339 STA I..oJHOLIV 
15349 
15359 EXPLP2 INX 
15369 CPX #$97 
15379 BNE EXPLP1 
15389 
15399 
15499 
15419 ADRES INT0,CINV 
15429 RAST #$FB 
15439 IPULL 
154413 
154513 
15469 
15479 
15489 UP ANOP 
154913 LDA MEANI), Y 
1551313 SEC 
155113 SBC ""ERNC 
155213 CMP #$68 ; UNDER MOUNTAINS 
15538 BCC UP1 
155413 STA MEANV,Y 
155513 UP1 RTS 
155613 
15570 DN ANOP 
15588 LDA MEANV,Y 
15590 CLC 
156913 ADC VERNC 
15619 CMP #$E8 
15628 BCS DWN1 
15639 STA MEANV,Y 
15640 DWN1 RTS 
15659 
15669 LT ANOP 
15678 LDA MEANH,Y 
156813 SEC 
15690 SBC HORNC 
1571313 CMP #$9E 
15719 BCC LTl 
15720 STA MEANH,Y 
15738 LT1 RTS 
15748 
15750 RT ANOP 
15769 LDA MEANH,Y 
15770 CLC 
15788 ADC HORNC 
15798 CMP #$A9 
15890 BCS RT1 
15810 STA MEANH,Y 
1582:8 RT1 RTS 
15839 
15849 
15859 
15860 .OPT LIST 
15879 NOP 
15880 
15898 .END 
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Listing C-25: The BOGHOP.O Program 

B* • : 1198 83 84 85 86 87 ce Cl C2 
PC SR AC XR YR SP • : 11 Ae C3 C4 C5 C6 .C7 1313 131 132 

• ;ce3E 32 1313 C3 1313 F6 • : llA8 133 134 135 136 137 413 41 42 
.:llBe 43 44 45 46 47 813 81 82 
• : 11 B8 83 84 85 86 87 ce Cl C2 
• : 11 ce C3 C4 C5 C6 C7 1313 131 132 

• : 1131313 28 43 29 213 43 4F 513 59 • : 11 C8 133 134 135 136 137 413 41 42 
• : 113138 52 49 47 48 54 213 31 39 • : 11 De 43 44 45 46 47 813 81 82 
• : 1 €I 1 €I 38 34 2C 213 53 54 45 56 • : 1108 83 84 85 86 87 ce Cl C2 
• : 11318 45 4E 213 42 52 45 53 53 • : 11 Ee C3 C4 C5 C6 C7 €Ie 131 132 
• : 113213 28 513 29 213 513 45 52 46 • : 11 E8 133 134 135 136 137 413 41 42 
• : 11328 4F 52 40 41 4E 43 45 213 .:llFe 43 44 45 46 47 813 81 82 
.: 113313 31 39 38 34 2C 213 53 54 · : 11 F8 83 84 85 86 87 1313 1313 1313 
• : 1 €I 38 45 56 45 4E 213 42 52 45 .: 121313 1313 130 1313 1313 €Ie 131 131 131 
· : 11340 53 53 3C C0 C3 CC F0 ce • : 12138 01 131 01 131 131 02 132 132 
• : 11348 :3F €Ie €Ie ce ce ce ce ce • : 121 €I 132 132 02 02 132 133 133 03 
• : 11350 130 1313 ec 3e ec ec ec ec • : 1218 133 133 133 133 133 135 €IS 135 
• : 11358 3F €Ie €Ie €Ie 1313 €Ie €Ie €Ie • : 12213 €IS 135 135 135 135 136 136 136 
• : 113613 €Ie €Ie 3F ce €Ie €IF 313 ce • : 1228 136 136 136 136 136 137 137 137 
• : 11368 FF €Ie 1313 ce ce €Ie €Ie €Ie .: 1230 137 137 137 137 137 138 138 €IS 
• : 1 €I 70 ce 00 FF €Ie 133 €IF 013 C0 · : 1238 08 €IS 08 €IS 08 eA eA eA 
• : 1 €I 7S :3F €Ie C0 ce €Ie €Ie ce ee • : 12413 0A 0A eA eA 0A eB 0B 0B 
• : 1ese 1313 1313 133 €IF 33 e3 FF 03 • : 1248 0S eB eB eB es ee ec ee 
• : 1 1388 133 130 €Ie ee 130 €Ie e0 ee • : 12513 ec ee 0e €Ie ec eo eo 00 
• : 113913 1313 1313 FF ce FF €Ie €Ie ee • : 1258 eo 00 eo eo 0D €IF eF eF 
• : 11398 3F 1313 ce 1313 130 ee e0 ce .: 126e €IF eF eF €IF eF 113 113 113 
.:leAe 1313 ee €IF 313 ce FF ee ee • : 1268 113 113 le le 113 11 11 11 
.: leA8 3F ee ee 130 1313 €Ie ee C0 .: 12713 11 11 11 11 11 12 12 12 
• : lese 1313 €Ie FF 1313 03 €Ie 313 313 · : 1278 12 12 12 12 12 14 14 14 
• : 1eB8 313 ee C0 ce 1313 €Ie €Ie ee · : 1280 14 14 14 14 14 15 15 15 
• : lece 1313 1313 3F ce ce 3F ce ce • : 1288 15 15 15 15 15 16 16 16 
• : lec8 3F ee 130 ce ce 130 ce C0 • : 1290 16 16 16 16 16 17 17 17 
• : leDe 1313 €Ie 3F C0 ce 3F €Ie 133 • : 1298 17 17 17 17 17 19 19 19 
• : 11308 FC ee 1313 ce ce ce ce 1313 • : 12Ae 19 19 19 19 19 lA lA lA 
• : leEe 130 1313 €Ie €Ie ee €Ie €Ie 1313 • : 12A8 lA lA lA lA lA lB 1B lB 
• : 1 eE8 €Ie ee ee ee €Ie €Ie 1313 1313 • : 12se lB lB lB lB lB lC lC lC 
• : 1 €I Fe ee 1313 €Ie 28 513 78 Ae C8 .: 12S8 lC lC lC lC lC lE lE lE 
• : 1 e F8 Fe 18 413 68 913 B8 Ee 138 • : 12ce lE lE lE lE lE IF IF IF 
.:111313 3e 58 813 A8 De F8 213 48 • : 12C8 IF IF IF IF IF ee 138 1 €I 
• : 11138 713 98 ce 134 134 134 134 134 • : 12013 18 2e 28 3e 38 4e 48 513 
.:11113 e4 134 e5 €IS €IS 135 e5 135 • : 1208 58 613 68 7e 78 8e 88 ge 
.:1118 e6 e6 e6 e6 136 136 136 136 .: 12Ee 98 Ae A8 se S8 ce C8 De 
.:112e 07 137 137 137 e7 013 131 132 , : 12E8 08 Ee E8 Fe F8 e0 138 1 €I 
• : 1128 e3 e4 135 e6 e7 413 41 42 • : 12Fe 18 213 28 313 38 ee ee ee 
• : 113e 43 44 45 46 47 813 81 82 • : 12F8 1313 1313 138 e8 813 138 1313 8e 
• : 1138 83 84 85 86 87 ce Cl C2 • : 138e €Ie ee ee €Ie ee ee ee ee 
• : 114e C3 C4 C5 C6 C7 €Ie 131 e2 • : 13138 1313 1313 1313 €Ie 138 1313 138 1313 
• : 1148 133 134 135 136 137 413 41 42 • : 13113 1313 138 88 €Ie 1313 131 131 131 
.:11513 43 44 45 46 47 88 81 82 · : 1318 81 81 81 81 131 FF 1313 72 
• : 1158 83 84 85 86 87 ce Cl C2 • : 13213 e~ Fl 1313 FF 1313 FF 1313 FF 
• : 11613 C3 C4 C5 C6 C7 138 81 132 .: 1328 1313 FF 1313 FF 138 FF 2F FF 
• : 1168 83 134 135 86 137 413 41 42 • : 1338 1313 713 813 FF €Ie FF €Ie FF 
• : 11713 43 44 45 46 47 813 81 82 • : 1338 1313 FF 813 FF 1313 FF 4F F7 
• : 1178 83 84 85 86 87 ce Cl C2 • : 13413 1313 72 1313 DO 1313 FF 138 58 
• : 11813 C3 C4 C5 C6 C7 138 131 132 .:1348 1313 FF 138 EF 813 7D 1313 FF 
• : 1188 83 134 135 136 137 48 41 42 • : 13513 1313 FF 1313 FF 813 FF 813 OF 
.:11913 43 44 45 46 47 se cH S2 • : 1358 138 FF 138 FF 1313 FF 88 Fe 
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• : 13613 1313 7F 1313 70 213 FF 52 FF • : 1538 136 136 132 136 132 136 136 134 
.: 1368 1313 FF 1313 FF 1313 FF 1313 FF .:15413 136 136 134 136 94 135 134 134 
• : 13713 1313 FF 1313 FF 1313 FF 1313 FF • : 1548 136 136 132 136 132 136 136 134 
• : 1378 1313 FF 1313 FF 1313 FF E13 F7 • : 15513 136 136 134 136 134 1313 1313 1313 
.: 13813 1313 OF 1313 85 132 FF 1313 00 • : 1558 134 136 134 136 134 136 134 136 
• : 1 :388 1313 FF 1313 FF 013 FF 132 OF .: 15613 134 136 134 136 136 132 136 132 
• : 13913 1313 FF 1313 FF 1313 FF 1313 FF .: 1568 136 132 96 132 135 131 135 131 
.: 1398 1313 FF 1313 FF 1313 FF 1313 FF .:15713 135 131 135 131 135 134 135 134 
.: 13A13 1313 FF 1313 FF 70 00 132 FF • : 1578 135 134 135 134 135 134 135 134 
.: 13A8 1313 FF 1313 FF €Ie FF 01 FF .: 15813 135 131 135 131 135 134 135 134 
• : 13813 €Ie 7F 1313 FF 1313 05 22 FF • : 1588 135 134 135 134 1313 1313 1313 134 
• : 1388 1313 FF 1313 FF 1313 FF 1313 FF • : 15913 135 134 135 135 135 135 131 135 
.: 13C13 135 FF 1313 FF 1313 FF 1313 FO • : 1598 131 135 131 135 131 135 131 135 
• : 13C8 €Ie FF €Ie FF €Ie FF €Ie FF • : 15A13 131 135 131 134 136 136 132 136 
.: 13013 1313 FF 1313 FF 1313 FF 1313 FF .: 15A8 132 132 136 132 132 136 134 135 
• : 1308 1313 FF 1313 2F C13 FF 1313 FF • : 15813 135 04 06 06 04 135 135 139 
• : 13E0 130 FF 013 FF 1313 FF 1313 FF • : 1588 139 1313 134 135 135 131 131 135 
• : 13E8 00 FF €Ie FF €Ie FF 1313 F6 • : 15C13 131 135 134 136 132 136 132 136 
• : 13F0 4C C8 15 EE 50 138 EE 50 • : 15C8 136 134 134 135 135 131 131 136 
• : 13F8 138 D0 39 AO 51 08 C9 FF • : 15013 136 134 06 136 132 132 136 134 
• : 141313 4C 8F 18 131 132 134 138 113 • : 1508 135 135 135 04 134 06 136 0.::, 
• : 1408 213 413 813 FE FD F8 F7 EF • : 15E13 132 136 1313 €Ie €Ie 134 05 04 
• : 141 €I DF 8F 7F FE FD F8 F7 EF • : 15E8 136 134 135 134 135 131 135 01 
.:1418 DF 8F 7F ~3 €I 04 08 €Ie 113 • : 15Fe 134 01 05 04 05 132 05 134 
.: 1420 14 04 134 06 02 0A 139 135 • : 15F8 06 134 136 132 06 04 06 132 
• : 1428 04 04 96 136 94 95 95 01 • : 161313 136 132 136 134 96 134 136 134 
.: 1430 09 08 13A 132 136 06 136 134 • : 16a8 135 al 135 a4 136 13a 13a €Ie 
• : 1438 a4 a5 95 131 95 09 138 99 • : 16113 91 95 91 al 92 01 €II 94 
.: 1449 98 eA 13A 132 96 136 134 136 .:1618 131 135 138 131 135 134 136 134 
• : 1448 a2 94 134 96 92 9A 139 135 • : 16213 136 132 138 132 94 132 131 136 
• : 14513 134 134 136 136 a4 a5 135 al .: 1628 a2 136 134 a2 135 131 a4 138 
• : 1458 139 a8 aA 132 136 136 136 134 .: 16313 131 135 134 136 136 132 136 134 
• : 14613 134 135 a5 131 135 139 138 a9 • : 1638 1313 €Ie 1313 132 135 132 a6 132 
• : 1468 138 13A 9A 92 96 96 94 96 • : 16413 13A 139 9A 132 131 a2 13A 134 
• : 14713 132 €Ie €Ie 1313 134 136 136 136 • : 1648 13A 132 a8 al 138 132 139 138 
• : 1478 a6 06 a6 96 132 136 132 136 • : 165a 139 134 131 139 131 a5 139 131 
.:14813 132 13A 132 13A 0A 0A 138 13A • : 1658 134 135 131 134 136 135 134 91 
• : 1488 138 9A 98 139 138 139 139 131 • : 16613 132 134 136 €Ie 1313 1313 134 135 
.: 14913 139 131 135 131 a5 135 131 al • : 1668 134 131 135 132 135 131 a9 135 
• : 1498 135 134 136 136 136 1313 a9 €Ie • : 16713 131 139 138 13A 139 135 aA 138 
.: 14A13 136 136 136 134 134 134 135 135 • : 1678 13A 132 9A 138 132 136 134 al 
.: 14A8 135 91 135 135 131 131 139 139 • : 16813 135 139 131 135 134 136 134 136 
• : 14813 139 138 139 138 138 13A 138 13A • : 1688 132 138 132 136 134 135 ea €Ie 
.: 1488 138 13A 13A 132 9A 132 132 136 .:169a 99 136 134 136 134 133 133 133 
.: 14C13 136 132 136 136 134 136 134 1313 • : 1698 136 132 136 132 136 132 136 133 
.:14C8 1313 €Ie 135 135 138 138 13A 9A • : 1'6A9 93 133 133 135 135 135 135 135 
.:1409 92 92 96 96 134 94 134 96 • : 16A8 133 93 133 133 94 94 94 133 
.: 1408 96 92 13A 9A 13A 138 138 99 • : 16813 133 133 135 131 131 135 133 133 
.: 14E13 91 139 131 95 95 95 131 95 • : 1688 93 139 139 913 94 96 94 94 
• : 14E8 94 a5 95 91 99 98 9A 132 • : 16ee 96 94 94 136 93 93 93 133 
.: 14F9 96 92 95 135 98 98 9A 9A • : 16C8 95 95 135 95 95 133 133 93 
.: 14F8 92 92 96 136 94 94 94 96 • : 16De 133 95 91 91 95 91 91 95 
• : 15913 96 92 9A 9A 9A 98 98 99 • : 16D8 91 €Ii 93 93 133 134 134 134 
• : 15138 91 99 91 95 95 95 91 95 • : 16E9 93 93 93 93 93 99 99 139 
.:1519 94 95 95 91 99 98 9A 92 .: 16E8 91 91 91 93 93 133 133 93 
• : 1518 96 92 139 99 99 94 136 94 .: 16F9 0A 0A 9A 0A eA 0A 13A 133 
.:1529 94 96 94 94 96 94 94 95 • : 16F8 93 93 98 99 98 99 138 99 
.:1528 94 134 135 135 94 95 95 95 • : 171313 138 139 133 93 93 9A 132 132 
.: 15313 131 135 95 91 95 135 134 94 • : 17138 13A 132 92 13A 133 93 93 133 
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· : 1719 99 99 99 98 98 98 98 93 · : 18E8 09 A9 93 80 02 DD 38 E9 
· : 1718 93 93 99 99 99 93 93 93 .: 18F0 91 8D 90 DO A9 29 4A 4A 
.": 1729 9A 9A 92 9A 9A 93 93 93 .: 18F8 85 44 AD 18 09 29 F9 95 
.: 1728 93 92 92 02 02 93 93 93 · : 1999 44 80 18 09 A9 lC 9A 9A 
.: 1739 95 95 95 93 93 93. 93 93 · : 1998 85 44 AD 18 09 29 9F 95 
.:1738 00 90 09 06 96 06 06 96 • : 1919 44 8D 18 D9 A9 09 85 64 
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.: 4378 1313 013 138 013 00 138 0[1 130 .: 4550 80 013 133 Be 013 eE Be 1313 
• : 4380 132 1313 013 02 0B 1313 138 7B • :4558 32 8C 1313 32 8C 013 32 83 
· :4388 00 2B AB ce 2A AA 813 2A • :4560 013 32 80 130 02 813 013 132 
· : 4390 AA 80 0A EA 80 132 FA ce · :4568 213 1313 132 213 130 02 138 1313 
• :4398 1313 BA C0 0A B8 F0 20 00 .: 4570 08 138 130 A0 0S 130 80 08 
• :43Ae 313 813 1313 08 1313 00 132 00 · :4578 130 0A 013 00 013 00 1313 00 
• :43A8 00 1313 013 00 130 130 00 130 .: 4580 013 50 00 00 70 00 00 70 
· :43813 130 130 013 00 130 00 00 00 · :4588 00 00 C0 00 00 C0 00 00 
· :43B8 00 00 00 00 130 00 00 00 • : 4590 '80 130 02 813 00 03 80 00 
.: 43C0 08 013 00 0A 2C 00 2A AC • :4598 eE 813 013 0E 80 130 eF 80 
· :43C8 013 2E AF 130 AA AA 013 AA • :45Ae 00 132 BC 013 132 80 138 132 
• :43013 AA 813 AB AA 813 2B EA 80 • :45A8 80 013 02 80 130 132 213 130 
• : 4308 132 EA 813 132 EB 130 132 03 • :45Be 138 213 00 213 213 00 20 2a 
• :43Ea 00 02 133 00 08 133 813 08 • :45B8 013 00 28 130 0a a0 1313 1313 
• :43E8 130 813 138 0a 813 2a 02 ea • :45ce a0 50 00 0a 70 0a 0a 7a 
• :43Fa 130 1313 1313 013 1313 013 130 1313 · :45C8 00 1313 ce 1010 1010 ce 1013 1313 
• :43F8 100 010 013 1013 1310 1313 1013 1313 • :4500 80 013 03 80 00 00 Be 013 
.: 44013 28 100 1313 2A 1310 1010 42 1313 • :4508 :32 8C ~3 a 32 83 ce :32 813 
• :44138 1313 133 1013 013 132 1310 1013 02 • : 45Ee 00 32 80 013 02 810 1010 02 
· : 44113 100 00 101 00 100 eA 130 1013 · :45E8 813 00 010 80 010 00 A0 130 
· : 4418 09 210 1010 08 210 00 18 AC · : 45F~3 02 20 00 a2 0S 013 a8 as 
• :4420 100 20 80 40 30 80 80 23 • :45FS 810 08 02 00 02 00 010 1310 
• :4428 88 1010 22 102 100 31 102 1013 · :461013 1313 130 00 00 1313 130 00 00 
.: 4430 23 2C 00 22 20 20 21 20 · :460S 00 00 013 ~30 ~33 130 00 133 
· :4438 C0 2E 20 80 08 0A 013 013 • : 4610 F0 00 0F 70 ea 00 7C 00 
• :4440 28 1313 1313 AO 130 1313 82 1313 · : 4618 133 5C 013 133 FC 00 1313 ce 
• :4448 130 C1 1313 013 132 1313 1313 132 · : 4':,213 013 1313 130 130 1313 1313 130 013 
• :44513 00 00 03 1010 1010 102 00 010 · :4628 100 1310 00 130 00 1313 100 130 
• :4458 132 132 1313 132 133 80 01 08 • : 46313 00 1313 00 00 130 130 1313 00 
.: 44613 813 eA ec 80 08 08 70 08 • :4638 00 1313 1313 1313 1313 100 1013 00 
• :4468 28 80 ec 28 813 138 313 20 .: 4640 013 130 1313 130 013 1313 02 Ae 
• :44713 138 213 113 138 213 20 04 10 · :4648 013 eA C8 010 23 FA 1313 20 
• :4478 213 eA 80 12 132 80 134 100 • :46513 5C 813 20 5E 813 BD 1F 80 
.: 44813 138 1313 1313 3E 1313 1310 22 90 · :4658 2C 57 810 80 7C 80 2F F3 
• : 4488 109 B1 89 1010 80 813 010 GO • : 46610 80 08 AA 00 02 813 1313 130 
• :4490 89 130 00 40 00 00 80 00 · :4668 00 1313 013 013 130 013 00 130 
· : 4498 130 80 013 013 C0 1313 1310 810 • :4670 013 08 813 1313 813 1313 130 130 
• : 44A0 00 00 70 20 00 213 88 00 .:4678 00 013 138 1013 00 013 1313 138 
• :44A8 113 8C 1313 213 C8 1313 213 81 • : 4680 02 AA 1313 132 FE 80 0A F3 
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• :4688 80 28 9E A0 2F 50 80 29 • :4860 F8 FF FF F8 FF FF FC FF 
· :4690 14 80 80 57 E0 85 45 E0 · :4868 FF FE FF FF FF FF FF FF 
· :4698 80 55 38 2F 17 E0 23 03 • :4870 7F FF FF 8F FF FF OF FF 
· : 46A0 80 2A OE 00 0A OF 80 08 · :4878 FF EF FF FF F7 FF FF 00 
· :46A8 FE 00 0A E8 00 02 A0 00 • :4880 00 00 00 00 00 00 00 00 
• :4680 00 80 00 00 00 00 00 00 · :4888 00 00 00 00 00 00 01 00 
· :4688 00 00 00 00 00 00 00 00 • :4890 00 23 00 00 77 00 00 FF 
.: 46C0 02 A8 00 02 2A 80 0A AA • :4898 00 01 F8 00 03 FO 00 07 
.:46C8 A0 2A AA A0 AA FA 80 2A • :48A0 FE 00 4F FF 00 FF FF 41 
.:4600 FE A0 A3 FF A0 28 02 A0 • :48A8 FF FF E3 FF FF F7 FF FF 
.:4608 2A OE A0 2A F6 A0 0A 9F • :48B0 FF FF FF EF FF FF OF FF 
.:46E0 A0 2B 3E 80 2B CF 00 22 • :48B8 FF 8F FF FF 7F FF FF 00 
.:46E8 AB A0 2A AA A0 0A AB A0 • : 48C0 10 00 00 38 00 00 7C 00 
.:46F0 0A 2A A0 00 8A A0 00 AA • :48C8 00 FE 00 00 FF 00 00 FF 
.:46F8 80 00 2A 80 00 00 00 80 • :4800 80 00 FF C0 00 FF E0 00 
· :4700 18 00 00 A5 00 00 28 00 • :4808 FF F0 00 FF F8 00 FF F8 
.:4708 00 00 00 00 80 00 09 80 • :48E0 00 7F FC 00 BF FE 00 OF 
.:4710 00 00 00 00 00 00 00 90 • :48E8 FF 00 EF FF 80 EF FF C0 
.:4718 00 00 00 00 00 00 09 00 • : 48F0 F7 FF E0 F8 FF F8 FB FF 
.:4720 00 00 00 00 00 00 00 00 • :48F8 FE FO FF FF FE FF FF 90 
.:4728 00 00 00 00 00 00 00 80 • : 4900 18 09 00 98 00 00 08 00 
.:4730 00 00 00 00 00 00 00 00 • :4908 00 08 00 00 0E 00 00 0E 
.:4738 00 00 00 00 00 00 00 00 • :4910 00 00 0E 00 00 FF F0 00 
.:4740 28 00 00 6A 00 00 18 00 .:4918 F3 E0 00 75 C0 00 73 00 
.:4748 00 00 00 00 00 00 00 00 · :4920 00 3E 00 00 00 00 00 00 
.:4750 00 00 00 00 00 00 00 00 · :4928 00 00 00 00 00 00 00 00 
.:4758 00 00 00 00 00 00 00 00 • :4930 00 00 00 00 00 00 00 00 
.:4760 00 00 00 00 00 00 00 00 • :4938 00 00 00 00 00 00 00 00 
.:4768 00 00 00 00 00 00 00 00 • :4940 00 10 00 00 78 00 00 F8 
.:4770 00 00 00 00 00 80 00 00 · :4948 00 03 FC 00 07 FE 00 07 
.:4778 00 00 00 00 00 00 00 00 • :4950 FF 00 0F FF 00 0F FF 80 
.:4780 27 00 00 5A 00 00 28 00 • :4958 1F FF C0 1F FF C0 3F FF 
.:4788 00 00 00 00 00 00 00 00 · :4960 E0 3F FF E0 3F FF E0 7F 
.:4790 00 00 00 00 00 00 00 00 • :4968 FF E0 7F FF E0 FF FF F0 
.:4798 00 00 00 00 00 00 00 80 · :4970 FF FF F8 FF FF F8 FF FF 
.:47A0 00 00 00 00 00 00 00 00 · :4978 F8 FF FF FC FF FF FC 00 
.:47A8 00 00 00 00 00 00 00 00 • :4980 04 00 00 0E 00 00 0F 00 
.:4780 00 00 00 00 00 00 00 00 • :4988 00 1F 80 00 3F 80 00 37 
.:4788 00 00 00 00 00 00 00 00 · :4990 C0 00 6F E0 00 E8 70 00 
.:47C0 28 00 00 A5 00 00 27 00 · :4998 F7 80 00 EF F0 00 FF F0 
.:47C8 00 00 00 00 00 00 00 00 • : 49A0 00 00 00 00 00 00 00 00 
.:4700 00 00 00 00 00 00 00 00 · : 49A8 00 00 00 00 00 00 00 00 
.:4708 00 00 00 00 00 00 00 00 • :4980 00 00 00 00 00 00 00 00 
.:47E0 00 00 00 00 00 00 00 00 · :4988 00 00 00 00 00 00 00. 00 
.:47E8 00 00 00 00 00 00 00 0e · :49C0 18 00 00 08 00 00 18 00 
.:47F0 00 00 00 00 00 00 00 00 · :49C8 00 3C 00 00 C2 00 00 C2 
.:47F8 00 00 00 00 00 00 00 00 • :4900 00 00 3C 00 00 18 00 00 
.:4800 00 00 01 00 00 03 00 00 · :4908 08 00 00 18 00 00 00 00 
.:4808 07 00 00 0F 00 00 1F 00 · :49E0 00 00 00 00 00 00 00 00 
.:4810 00 1F 00 00 7F 00 03 7E · :49E8 00 00 00 00 00 00 00 00 
.:4818 00 07 FO 00 6F 88 00 FF · :49F0 00 00 00 00 00 00 00 00 
.: 4820 87 01 FF EF 03 FF F7 03 · :49F8 00 00 00 00 00 00 00 00 
.:4828 FF F8 07 FF 00 0F FF FE · :4A00 0C 00 00 08 00 00 18 00 
· :4830 1F FF FF 3F FF FF 7F FF · :4A08 00 3C 00 00 C2 00 00 C2 
.:4838 FF FF FF FF FF FF FF 00 • :4A10 00 00 3C 00 00 18 00 00 
.:4840 80 00 00 C0 00 00 E8 80 · :4A18 A8 00 00 58 00 00 00 00 
.:4848 00 FO C0 00 DF E0 00 BF • :4A20 00 00 00 00 00 00 00 00 
.: 4850 F1 00 7F F8 80 FF FF C0 · :4A28 00 00 00 00 00 00 00 00 
.:4858 FF FF E0 FF FF F0 FF FF · :4A30 00 00 00 00 00 00 00 00 
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• :4A38 00 00 00 00 00 00 00 130 • :48213 1313 1313 1313 1313 1313 1313 1313 1313 
• :4A40 59 013 1313 49 1313 00 2A 1313 • :4828 1313 1313 1313 1313 1313 1313 1313 1313 
• :4A48 1313 3E eo 1313 2A 1313 1313 49 • :48313 1313 1313 1313 1313 1313·1313 1313 1313 
• :4A5e 130 130 49 00 00 14 1313 00 • :4838 1313 1313 00 00 00 00 00 00 
• :4A58 013 013 00 013 130 013 1313 1313 • :4840 0C 00 00 68 1313 130 2A 130 
• :4A60 1313 013 130 1313 130 130 130 1313 • :4848 00 7F 130 013 49 1313 130 2A 
• :4A68 1313 130 013 1313 1313 013 1313 1313 • :48513 013 013 68 013 1313 14 130 013 
• :4A7e 013 1313 130 130 013 1313 00 013 • :4858 08 130 130 3C 130 00 1313 013 
• :4A78 1313 1313 00 130 1313 1313 1313 130 • :48613 1313 130 1313 1313 1313 00 013 013 
• :4A8e ec 013 1313 68 1313 013 2A 013 • :4868 013 013 00 00 130 130 1313 013 
• :4A88 00 7F 00 130 49 1313 00 2A • :48713 1313 00 130 1313 1313 1313 013 00 
• :4Age 130 1313 68 1313 1313 14 130 013 • :4878 00 013 00 00 013 00 00 1313 
• :4A98 1313 130 130 00 013 00 00 1313 • :4880 0C 00 130 68 1313 1313 2A 013 
• :4AA0 1313 013 013 013 130 013 013 130 • :4888 00 7F 130 00 49 013 00 2A 
• :4AA8 013 00 130 1313 013 130 013 1313 • :4890 130 130 68 013 00 14 00 00 
• :4A8e 00 130 013 013 013 130 013 1313 • :4898 138 1313 1313 3C 1313 00 00 130 
• :4A88 013 00 00 013 013 00 013 00 • :48Ae 013 130 1313 013 130 1313 1313 013 
• :4Ace ec 1313 1313 2A 013 013 2A 130 • : 48A8 00 1313 00 00 013 013 130 00 
• :4AC8 013 7F 130 09 2A 1313 139 2A • :48813 1313 1313 1313 1313 1313 1313 013 1313 
• :4ADe 1313 1313 2A 139 1313 14 139 913 • :4888 90 00 09 013 130 130 09 013 
• :4AD8 1313 913 1313 1313 1313 1313 1313 913 • :48ce 131 1313 013 133 813 1313 IF ce 
• :4AEe 130 1313 1313 1313 1313 1313 1313 1313 • :48C8 1313 3F Ee 913 FF Fe 139 FF 
• :4AE8 1313 1313 1313 1313 1313 913 1313 130 • :48De Ee 1313 7F Ee eo 7F ce 1313 
• :4AF0 013 130 013 1313 130 00 013 1313 • :48D8 3F 813 1313 137 813 1313 133 1313 
• :4AF8 013 1313 013 1313 1313 1313 09 130 • :48Ee 1313 1313 1313 1313 1313 130 1313 1313 
• :4899 18 00 99 138 130 013 2A 00 • :4BE8 1313 1313 013 130 013 130 00 00 
• :4Be8 09 3E 09 1313 2A 1313 08 130 • :4BFe 1313 130 1313 1313 1313 1313 130 130 
• : 4Ble 1313 08 1313 1313 14 130 1313 130 • :48F8 00 013 013 013 1313 1313 1313 00 
• :4818 139 130 1313 1313 130 09 99 1313 • :4Cge FF FF 013 0(; FF FF 132 1313 

listing C-26: The BOGDEF Source Code 

191313 iPUT"dJe:80GDEF" 
113113 iGET"CAST" 
19213 
11330 i 
113413 ;BOG HOP RAM DEFINITIONS 
113513 ;BOGDEF 
113613 i 
113713 ;LOCATIONS 13 & 1 ARE HARDWARE 
113813 ISO USABLE RAM STARTS AT $02 
19913 
11013 * = $132 
1110 SlCORG DS 1 ;SID CHIP SHADOW 
1120 S2CORG DS 1 ;REGISTERS 
11313 S3CORG DS 1 
11413 S1FRLO DS 1 
11513 SlFRHI D'-· .::> 1 
1160 S2FRLO D'~ .::> 1 
11713 S2FRHI DS 1 
1180 S3FRLO DS 1 
11';>13 S3FRHI DS 1 
1200 SlPWLO DS 1 
12113 SlPWHI DC -' 1 
12213 S2PI"'LO D'~ 

'" 1 
12313 S2PWHI DS 1 
12413 S3PWLO DC -' 1 
1250 83PWHI DS 1 
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12613 SlATDC DS 1 
12713 S2ATDC DS 1 
12813 S3Al DC DS 1 
12913 SlSURL DS 1 
131313 S2SURL DS 1 
13113 S3SURL DS 1 
1329 FILLO DS 1 
13313 FILHI DS 1 
1349 MMOD DS 1 
1359 RFIL DS 1 iEND OF SHADOWS 
1369 
1379 SNDTMl DS 1 iSOFTWARE TIMERS 
1389 SNDTM2 DS 1 
1399 SNDTM3 DS 1 
1499 i 
1419 SRC DS 2 iPOINTERS FOR DATA 
1429 DST DS 2 jMOVEMENT 
1439 SCRPT DS 2 
1449 SCRDST DS 2 
1459 ; 
1469 NOTPTl DS 2 jPOINTERS TO NOTES 
1479 NOTPT2 DS 2 
1489 NOTPT3 DS 2 
1499 NOTTMl DS 2 jPOINTERS TO NOTE TIMES 
15913 NOTTM2 DS 2 
1519 NOTTM3 DS 2 
1529 OPTION DS 1 
1539 RANDl DS 1 jRANDOM NUMBER REGISTERS 
1549 RAND2 DS 1 
1559 RAND3 DS 1 
1569 RAND4 DS 1 
1579 LEVEL DS 1 jCURRENT LEVEL OF PLAY 
1589 ; 
1599 SCREEN DS 1 jSYSTEM TIMING REGISTERS 
1699 RAN SEC DS 1 
1619 SECOND DS 1 
1629 ENABLE DS 1 
1639 ; 
1649 BUF DS 8 jTEMPORARY DATA BUFFERS 
16513 BUFl DS 8 
16613 IBUF DS 8 
1679 MBUF DS 8 
1689 LPCNTl DS 1 i LOOP COUNTERS 
1699 LPCNT2 DS 1 
1799 LPCNT3 DS 1 
1719 LPCNT4 DS 1 
17213 
1739 i 
17413 COLOR DS ;THESE REGISTERS ARE 
17513 POINT DS 2 ;USED BY THE PLOTTING 
17613 CTEMP DS 1 jROUTINE 
17713 GBASE DS 2 
17813 YPNT DS 1 ;Y-COORDINATE 
17913 XPNT DS 1 ;X-COORDINATE 
181313 • 18113 HMSB DS i9'TH BIT REGISTER 
18213 
18313 
18413 HORNe DS 1 jHORIZONTAL INCREMENT 
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18513 VERNC OS 1 
186(1 
187(1 L I IviES DS 1 
1 :380 SCORE OS 4 
18913 t"'10UNTI) OS 8 
1 '?e 13 MOUNTH OS 8 
1910 MOUNTP OS 8 
1920 MOUNTC OS 8 
19313 
19413 MNTMSB OS 
1950 
1 '7'60 
19713 l,JHOLIV OS 
1980 TMSCOL OS 
1 '7'90 TMBCOL OS 
2000 
21310 
21320 
213313 PLAYH OS 1 
2040 MEANH OS 7 
20513 
213 60 PLAYI) OS 
2070 MEAN~} OS 7 
2080 
2090 PLAYC OS 1 
21130 MEANC OS 7 
21113 
21213 PLAYD OS 1 
2130 t1EANO OS 7 
21413 ; 
21513 PLAYE OS 1 
21613 MEANE OS 7 
21713 ; 
21813 PLAYP OS 
21913 MEANP OS 7 
221313 ; 
22113 MEANMV OS $113 
22213 
22313 ; 
22413 SHOTS OS 
2250 ; 
22613 SHOTSH OS 8 
22713 SHOTSV OS 8 
2289 SHOTSO OS 8 
22913 ; 
231313 PLAYSP OS 
23113 BAOSPH OS 
23213 BAOSPV OS 
23313 
23413 
2359 
2369 .END 

;VERT! CAL INCREMENT 

;NUMBER OF LIVES LEFT 
;SCORE COUNTER 
;t10UNTAIN VERTI CAL 
,MOUNTAIN HORIZONTAL 
; SPR ITE PO INTERS 
;MOUNTAIN COLORS 

;EXTRA MSB--MOUNTAIN 

;WHICH BAD GUY LEFT 
;TEMP SSCOL 
;TEMP SBCOL 

;PLAYER HORIZONTAL 
;BAO GUY HORIZONTAL 

;PLAYER VERTICAL 
;BAO GUY VERTICAL 

;PLAYER COLOR 
;BAD GUY COLOR 

;PLAYER DIRECTION 
;BAO GUY DIRECTION 

;PLAYER EXPLOSION 
;BAD GUY EXPLOSION 

;PLAYER SPRITE POINT 
;BAD GUY POINTER 

;MOVEMENT CHART 

; SHOTS IN FLI GHT 

;SHOT HORIZONTAL 
;SHOT VERTICAL 
;SHOT DIRECTION 

;PLAYER SPEED 
;BAD GUY SPEED-HORIZ 
;BAD GUY SPEED-VERT 

Listing C-27: The BOGDAT Source Code 

1131313 PUT"0l0:BOGDAT" 
113113 LOAD"ASM" ,8 
11320 
11339 THIS IS BOGOAT--THE DATA FILE 
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1040 ;FOR BOG HOP 
1050 
1060 BITPOS .BYTE S01,S02,S04,S08,SI0,S20,S40,S80 
1070 BITAND .BYTE SFE,$FD,·$FB,SF7,SEF ,SDF ,SBF ,S7F 
1080 ANDPOS .BYTE SFE,SFD,SFB,SF7,SEF,SDF,SBF,S7F 
1090 
1100 TYPELK .BYTE S00,S04,S08,S0C,$10,S14 
1110 
1120 
1130 
1140 
1150 
1160 ;MOVEMENT PATTERNS FOR DIFFERENT 
1170 ;TYPES OF CHARACTERS 
1180 
1190 BEEI 
1200 
1210 
1220 
1230 
1240 
1250 BEE2 
1260 
1270 
1280 
1290 BEE3 
1300 
1310 
1320 
1330 BEE4 
1340 
1350 
1360 
1370 
1380 
1390 
1400 ; 
1410 BIRDI 
1420 
1430 
1440 
1450 ; 
1460 BIRD2 
1470 
1480 
14910 
15100 j 

1510 BIRD3 
1520 
1530 
15410 j 

1550 BIRD4 
15610 
1570 
1580 
1590 
16100 ; 
1610 BAT 1 
16210 
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.BYTE 4,4,6,2,SA,9,5,4,4,6,6,4,5,5,1 ,9,8,$A,2,6,6,6,4,4 
· BYTE 5,5,1,5, 'r, 8,9,8, ·$A, SA, 2 ,6,6,4,6,2 
.BYTE 4,4,6,2,$A,9,5,4,4,6,6,4,5,5,1,9,8,SA,2,6,6,6,4,4 
.BYTE 5,5,1,5,9,8,9,8 ,$A ,$A, 2,6,6,4,6,2 
.BYTE $00,$00,$00 

.BYTE 4,6,6,6,6,6,6,6,2,6,2,6,2,$A,2,$A,$A,$A,8,$A,8,$A 

.BYTE 8,9,8,9,9,1,9,1,5,1,5,5,1,1,5,4,6,6,6 

.BYTE $00,$00,$00 

.BYTE 6,6,6,4,4,4,5,5,5,1,5,5,1,1,9,9,9,8,9,8,8,$A,8 

.BYTE $A,8,$A,$A,2,$A,2,2,6,6,2,6,6,4,6,4 

.BYTE $00,$00,$00 

.BYTE 5,5,8,8,$A,$A,2,2,6,6,4,4,4,6,6,2,$A,$A,$A,8,8,9 
· BYTE 1,9, 1 ,5,5,5,1 ,5,4,5,5, 1 , 'r , 8 , $A, 2,6,2 
.BYTE 5,5,8,8,$A,$A,2,2,6,6,4,4,4,6,6,2,$A,$A,$A,8,8,9 
· BYTE 1,9,1,5,5,5,1,5,4,5,5,1,9,8, $A, 2,6,2 
• BYTE. $00,$00,$00 

.BYTE 4,6,4,4,6,4,4,6,4,4,5,4,4,5,5,4,5,5,5,1,5,5,1,5 

.BYTE 5,4,4,6,6,2,6,2,6,6,4,6,6,4,6,4 

.BYTE 5,4,4,6,6,2,6,2,6,6,4,6,6,4,6,4 

.BYTE $00,$00t$00 

.BYTE 4,6,4,6,4,6,4,6,4,6,4,6,6,2,6,2,6,2,6,2,5,1,5,1 

.BYTE 5,1,5,1,5,4,5,4,5,4,5,4,5,4,5,4 
· BYTE 5, 1 ,5, 1 ,5,4,5,4,5,4,5,4 
.BYTE $00,$00,$00 

· BYTE 4,5,4,5,5,5,5, 1 ,5, 1 ,5, 1 ,5, 1 ,5, 1 ,5, 1 ,5, 1 ,4,6,6,2 
.BYTE 6,2,2,6,2,2,6,4,5,5,4,6,6,4,5,5 
.BYTE $00,$00,$00 

• BYTE 4, 5 , 5 , 1 , 1 ,5 , 1 , 5 , 4 , 6 , 2 , 6 , 2 , 6 , 6 , 4 , 4 , 5 , 5 , 1 , 1 , 6 , 6 , 4 
.BYTE 6,6,2,2,6,4,5,5,5,4,4,6,6,6,2,6 
.BYTE $00,$00,$00 

.BYTE 4,5,4,6,4,5,4,5,1,5,1,4,1,5,4,5,2,5,4,6,4,6,2,6 

.BYTE 4,6,2,6,2,6,4,6,4,6,4,5,1,5,4,6 



1639 • BYTE $99,$99,$99 
1649 j 
1659 BAT 2 • BYTE 1,5,1,1,2,1,1,4,1,5,8,1,5,4,6,4,6,2,8,2,4,2,1,6 
1669 • BYTE 2,6,4,2,5,1,4,8,1,5,4,6,6,2,6,4 
1679 . BYTE $99,$99,$99 
1689 j 
1699 BAT3 . BYTE 2,5,2,6,2,$A,9,$A,2,1,2,$A,4,$A,2,8,1,8,2,9,8,9 
1799 . BYTE 4,1,9,1,5,9,1,4,5,1,4,6,5,4,1,2,4,6 
1719 • BYTE $99,$99,$90 
17213 
17313 BAT4 . BYTE 4,5,4,1,5,2,5,1,9,5,1,9,8,$A,9,5,$A,8,$A,2,$A,8,2,6 
1749 . BYTE 4,1,5,9,1,5,4,6,4,6,2,8,2,6,4,5 
1759 . BYTE $99,$99,$99 
1769 
1779 
1789 
17913· FROGl . BYTE 6,4,6,4,3,3,3,6,2,6,2,6,2,6,3 
18139 . BYTE 3,3,3,5,5,5,5,5,3,3,3,3,4,4,4,3,3,3,5,1,1,5,3,3,3 
18113 • BYTE $99,$99,$99 
18213 
1839 FROG2 . BYTE 4,6,4,4,6,4,4,6,3,3,3,3,5,5,5,5,5,3,3,3,3 
1849 . BYTE 5,1,1,5,1,1,5,1,1,3,3,3,4,4,4,3,3,3,3,3 
1859 . BYTE $99,$99,$09 
1869 
1879 FROG3 . BYTE 1,1,1,3,3,3,3,3,$A,$A,$A,$A,$A,$A,$A 
1889 • BYTE 3,3,3,8,9,8,9,8,9,8,9,3,3,3,$A,2,2,$A,2,2,$A,3,3,3,3 
1899 . BYTE $90,$09,$09 
1990 j 
1919 FROG4 . BYTE 8,8,8,8,3,3,3,9,9,9,3,3,3,$A,$A,2,$A,$A,3,3,3j3 
1929 . BYTE 2,2,2,2,3,3,3,5,5,5,3,3,3,3,3 
1930 . BYTE $90,$90,$09 
1949 
1959 
1969 
1979 SNAKEl . BYTE 6,6,6,6,6,5,1,5,5,1,5,5,1,5,6,6,5,5,5,5,2,6,2,6 
1989 . BYTE 2,6,2,5,5,2,6,6,1,5,1,5,1,5,6,6 
1999 . BYTE $99,$90,$09 
201313 j 
21310 SNAKE2 . BYTE 6,2,6,2,5,5,5,6,6,6,6,6,5,1,5,1,5,1,6,6,5,5 
213.213 . BYTE 1,5,6,2,6,6,2,6,6,2,6,6,2,5,5,5 
29313 . BYTE $130,$1313,$139 
213413 
2950 
2969 
2970 ; 
2980 jDIFFERENT CHARACTERS HAVE 
2999 ;DIFFERENT MOVEMENT PATTERNS. 
2199 jTHE FOLLOWING ADDRESS CHARTS 
2119 ;ALLOW THE PROPER MOVEMENT TO BE 
2129 jSELECTED FOR THE CHARACTER. 
2139 j 
2149 BEELK .WORD BEE1,BEE2,BEE3,BEE4 
2159 .WORD $9999,$9999 
2169 ; 
2179 BIRDLK .WORD BIRD1,BIRD2,BIRD3,BIRD4 
2189 .WORD $9999,$9999 
2199 j 
2299 BATLK .WORD BAT1,BAT2,BAT3,BAT4 
2219 .WORD $9999,$9999 
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2220 ; 
2230 FROGLK .WORD FROG1,FROG2,FROG3,FROG4 
2240 .WORD $0000,$0000 
2250 i 
2260 SNAI<LK .WORD SNAKE1, SNAKE2, SNAKE2, SNAKEI 
2270 .WORD $0000,$0000 
2280 BASLK .WORD BEELK,BIRDLK,BATLK,FROGLK,SNAKLK 
2290 
2300 
2310 
2320 iBY CHANGING THE PATTERN LOOKUP 
2330 ;TABLES, THE CHARACTER WILL 
2340 it-10VE DIFFERENTLY. 
2350 
2360 
2370 iBADSEQ IS THE SEQUENCE IN WHICH 
2380 ;THE DIFFERENT CHARACTERS WILL 
2390 ;APPEAR ON THE SCREEN. 
240€1 
2410 
2420 BADSEQ .BYTE 0,1,2,3,4,1,0,4,3,2,1,3,2,0,4,3,2,1,0,0 
2430 
24413 ; 
2450 : THE FOllO!;') I NG lOOKUP CHART IS 
2460 iUSED TO FIND THE BASE ADDRESS 
2470 ;OF THE CHARACTER SET FOR THE 
2480 ;NUMBERS. THIS SET IS FOR USE IN 
2490 ;A HIGH RESOLUTION MULTI-COLOR 
2513 13 ; t10DE . 
2510 
25213 ;THE NUMBER SET IS IN THE FILE--
25313 i"lKUP"--WHICH MUST BE lOADED 
25413 ;PRIOR TO RUNNING THE PROGRAM. 
2550 
2560 NUMBER . WORD ZERO, ONE, TWO, THREE, FOUR, F I t.')E , S I X 
25713 .WORD SEVEN,EIGHT,NINE,NUL,$0000 
25813 
2590 
2600 i 
2610 iTHE FOLLOWING TWO CHARTS SET THE 
26213 jVERTICAL AND HORIZONTAL SPEEDS 
26313 jOF THE CHARACTERS DEPENDING 
2640 iON THE LEVEL OF PLAY 
2650 j 
26613 SPEEDH .BYTE 1,1,1,1,1,1,2,2,2,3,3,4,3,4,3,5,6 
2670 
2680 SPEEDV . BYTE 1,2, 1 , 1 , 1 , 1 ,2,3,2, 2,3,5, 2,5,4,6,7 
26913 
27013 i 
27113 iTHE FOLLOWING CHART IS USED TO 
27213 jDETERMINE HOW OFTEN THE BAD GUYS 
27313 ;WILL FIRE. A VALUE OF ZERO WILL 
27413 iNOT LET ANY BAD GUYS SHOOT 
2750 
27613 FIRPOW .BYTE 1,2,4,4,5,8,8,6,6,5,8,6,9,6,6,8,9 
2770 
27813 j 
27913 SHTDR .BYTE $134,$136,$135,$134 
281313 
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28113 COLK 
28213 POR 
28313 

.BYTE $ee,$55,$AA,$FF 

.BYTE $Ce,$3e,.eC,.e3 

28413 .END 

Listing C-28: The XXPLOT Subroutine Source Code 

Ieee ;PUT"~e:xxPLoT 

Ie Ie ; YIN YPNT 
113213 ;X/2 IN XPNT 
113313 ;COLOR IN COLOR 
113413 ;GRAPHICS BASE ADDRESS IN GBASE 
113513 ; 
113613 !EXCLUSIVE OR'S A POINT 
113713 ; 
113813 ;SINCE THE INPUT TO THIS ROUTINE 
113913 ;WILL BE SPRITE POSITIONS, THE 
111313 ;XPNT AND YPNT REGISTERS WILL 
11113 lBE ADJUSTED FOR THE SPRITE OFFSET 
11213 ; 
11313 ><PLOT 
11413 
11513 
11613 
11713 
11813 
11913 
121313 
12113 
12213 
12313 
12413 
12513 
12613 
12713 

ANOP 
LDA YPNT 
SEC 
SBC #$32 
CMP #.C7 
BCS RTR1 
TA>< 
LDA )(PNT 
SEC 
SBC #$eE 
Ct1P #.A0 
BCS RTR1 
LSR A 
U,:R A 
TAY 

12813 LDA GBASE 
12913 CLC 
131313 ADC VLKUPL,X 
13113 STA POINT 
13213 LDA GBASE+l 
13313 ADC VLKUPH,X 
13413 STA POINT+l 
13513 LDA POINT 
13613 CLC 
13713 ADC HLKUPL,Y 
13813 STA POINT 
13913 LDA POINT+l 
141313 ADC HLKUPH,Y 
14113 STA POINT+l 
14213 
14313 LDA XPNT 

;t..JERTI CAL OFFSET 

;HORIZONTAL OFFSET/2 

14413 AND #$133 ;STRIP BIT POS 
14513 TA~"< 

14613 LDY'#$ee 
14713 LDA (POINT),Y 
14813 ;AND PAND,X ;CLEAR BIT 
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1490 STA CTEMP 
1500 LDY COLOR 
1510 LDA COLK,Y 
1520 AND POR,X 
1530 EOR CTEt1P 
1540 LDY #$00 
1550 STA (POIt'IT) ,Y 
1560 RTR1 RTS 
1570 
1580 
1590 .END 

Listing C-29: The LOOKUP Data File 

.:1000 28 43 29 20 43 4F 50 59 · : 1168 03 04 05 06 07 40 41 42 

.: 1008 52 49 47 48 54 20 31 39 · : 1170 43 44 45 46 47 80 81 82 
· : 1010 38 34 2C 20 53 54 45 56 • : 1178 83 84 85 86 87 C0 Cl C2 
• : 1018 45 4E 20 42 52 45 53 53 • : 1180 C3 C4 C5 C6 C7 00 01 02 
· : 1020 28 50 29 20 50 45 52 46 • :"1188 03 04 05 06 07 40 41 42 
.:1028 4F 52 40 41 4E 43 45 20 • : 1190 43 44 45 46 47 80 81 82 
.: 1030 31 39 38 34 2C 20 53 54 · : 1198 83 84 85 86 87 C0 Cl C2 
.:1038 45 56 45 4E 20 42 52 45 .: l1A0 C3 C4 C5 C6 C7 00 01 02 
.:1040 53 53 3C C0 C3 CC F0 C0 · :l1A8 03 04 05 06 07 40 41 42 
.:1048 3F 00 00 C0 C0 C0 C0 C0 • : 1180 43 44 45 46 47 80 81 82 
· : 1050 00 00 0C 3C 0C 0C 0C 0C · : 1188 83 84 85 86 87 C0 Cl C2 
.: 1058 3F 00 00 00 00 00 00 00 · : 11 C0 C3 C4 C5 C6 C7 00 01 02 
.: 1060 00 00 3F C0 00 0F 30 C0 • : 11 C8 03 04 05 06 07 40 41 42 
.:1068 FF 00 00 C0 C0 00 00 00 • : 1100 43 44 45 46 47 80 81 82 
.: 1070 C0 00 FF 00 03 0F 00 C0 • : 1108 83 84 85 86 87 C0 Cl C2 
.:1078 3F 00 C0 C0 00 00 C0 C0 • : 11 E0 C3 C4 C5 C6 C7 00 01 02 
.: 1080 00 00 03 0F 33 C3 FF 03 .: llE8 03 04 05 06 07 40 41 42 
.:1088 03 00 00 00 00 00 C0 00 • : 11 F0 43 44 45 46 47 80 81 82 
.: 1090 00 00 FF C0 FF 00 00 C0 • : 11 F8 83 84 85 86 87 00 00 00 
· : 1098 3F 00 C0 00 00 C0 C0 C0 • : 1200 00 00 00 00 00 01 01 01 
· : 10A0 00 00 0F 30 C0 FF C0 C0 · : 1208 01 01 01 01 01 02 02 02 
.:10A8 3F 00 C0 00 00 00 C0 C0 .:1210 02 02 02 02 02 03 03 03 
.: 1080 00 00 FF 00 03 0C 30 30 · : 1218 03 03 03 03 03 05 05 05 
.:1088 30 00 C0 C0 00 00 00 00 · : 1220 05 05 05 05 05 06 06 06 
.: 10C0 00 00 3F C0 C0 3F C0 C0 .:1228 06 06 06 06 06 07 07 07 
· : 10C8 3F 00 00 C0 C0 00 C0 C0 • : 1230 07 07 07 07 07 08 08 08 
.: 1000 00 00 3F C0 C0 3F 00 03 .: 1238 08 08 08 08 08 0A 0A 0A 
· : 1008 FC 00 00 C0 C0 C0 C0 00 .: 1240 0A 0A 0A 0A 0A 08 08 08 
.: 10E0 00 00 00 00 00 00 00 00 · : 1248 08 08 08 08 0B 0C 0C 0C 
· : 10E8 00 00 00 00 00 00 00 00 · : 1250 0C 0C 0C 0C 0C 00 00 00 
.: 10F0 00 00 00 28 50 78 A0 C8 .:1258 00 00 00 00 00 0F 0F 0F 
.:10F8 F0 18 40 68 90 88 E0 08 .: 1260 0F 0F 0F 0F 0F 10 10 10 
· : 1100 30 58 80 A8 00 F8 20 48 .:1268 10 10 10 10 10 11 11 11 
· : 1108 70 98 C0 04 04 04 04 04 .: 1270 11 11 11 11 11 12 12 12 
• : 1110 04 04 05 05 05 05 05 05 .:1278 12 12 12 12 12 14 14 14 
• : 1118 06 06 06 06 06 06 06 06 • : 1280 14 14 14 14 14 15 15 15 
· : 1120 07 07 07 07 07 00 01 02 .: 1288 15 15 15 15 15 16 16 16 
· : 1128 03 04 05 06 07 40 41 42 • : 1290 16 16 16 16 16 17 17 17 
· : 1130 43 44 45 46 47 80 81 82 .: 1298 17 17 17 17 17 19 19 19 
.: 1138 83 84 85 86 87 C0 Cl C2 .: 12A0 19 19 19 19 19 lA lA lA 
.:1140 C3 C4 C5 C6 C7 00 01 02 .: 12A8 1A lA lA lA lA 18 18 18 
• : 1148 03 04 05 06 07 40 41 42 · : 12B0 18 18 18 1 B 18 lC lC le 
· : 1150 43 44 45 46 47 80 81 82 .: 12B8 lC lC lC 1 C 1 C lE lE lE 
· : 1158 83 84 85 86 87 C0 Cl C2 · : 12C0 lE lE lE 1 E 1 E lF lF lF 
· : 1160 C3 C4 C5 C6 C7 00 01 02 .: 12C8 lF lF lF lF lF 00 08 10 
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• : 1200 18 20 28 30 38 40 48 50 • : 1368 00 FF 00 FF 00 FF 00 FF 
• : 1208 58 60 68 70 78 80 88 90 • : 1370 00 FF 00 FF 00 FF 00 FF 
· : 12E0 98 A0 A8 B0 B8 C0 C8 00 • : 1378 00 FF 00 FF 00 FF E0 F7 
• : 12E8 08 E0 E8 F0 F8 00 08 10 • : 1380 00 OF 00 85 02 FF 00 00 
• : 12F0 18 20 28 30 38 00 00 00 • : 1388 00 FF 00 FF 00 FF 02 OF 
• : 12F8 00 00 00 00 00 00 00 00 • : 1390 00 FF 00 FF 00 FF 00 FF 
• : 1300 00 00 00 00 00 00 00 00 • : 1398 09 FF 00 FF 00 FF 00 FF 
• : 1398 00 00 00 00 00 09 00 00 • : 13A0 90 FF 00 FF 70 00 02 FF 
• : 1310 00 90 00 00 00 01 01 01 .: 13A8 00 FF 00 FF 00 FF 01 FF 
• : 1318 01 01 01 01 01 FF 00 72 • : 13B0 00 7F 00 FF 00 05 22 FF 
• : 1320 00 Fl 00 FF 00 FF 00 FF • : 13B8 00 FF 00 FF 00 FF 00 FF 
• : 1328 00 FF 00 FF 00 FF 2F FF • : 13C0 05 FF 00 FF 00 FF 00 FO 
• : 1330 00 70 00 FF 00 FF 00 FF • : 13C8 00 FF 00 FF 00 FF 09 FF 
• : 1338 09 FF 09 FF 00 FF 4F F7 • : 1300 09 FF 09 FF 00 FF 00 FF 
• : 1340 09 72 00 00 00 FF 90 58 • : 1308 99 FF 00 2F C0 FF 99 FF 
• : 1348 00 FF 90 EF 00 70 99 FF • : 13E0 90 FF 09 FF 99 FF 99 FF 
• : 1350 00 FF 00 FF 00 FF 00 OF • : 13E8 00 FF 09 FF 09 FF 90 F6 
.:1358 00 FF 09 FF 00 FF 00 F9 • : 13F0 4C C8 15 EE 50 98 EE 50 
• : 1360 00 7F 99 70 20 FF 52 FF • : 13F8 98 09 39 AO 51 98 C9 FF 

Listing C-30: The BOGSPR File 

B* • : 40F0 00 00 00 90 00 00 00 00 
PC SR AC XR YR SP • : 40F8 00 00 00 09 00 00 09 00 

• ; C03E 32 00 C3 00 F6 .:4100 01 00 80 0A 02 69 26 49 
· :4108 A4 60 AA 0A 90 18 09 90 
• : 4110 20 00 02 48 00 02 08 00 
.:4118 00 00 00 00 00 00 00 00 

• : 4900 29 00 00 8C 00 00 82 00 • : 4120 00 00 00 00 90 00 00 00 
· : 4008 20 80 FA 80 3A AE 00 00 • : 41 ~8 00 90 00 00 00 00 00 00 
• : 4010 EA C0 0A 08 20 0E 08 9C • : 4130 00 00 00 00 09 00 00 00 
• : 4018 09 02 A0 00 00 00 00 00 • : 4138 00 00 00 90 90 00 00 00 
• :4020 90 00 00 00 00 00 00 00 • : 4140 09 90 60 lA 82 98 A0 41 
• :4028 00 00 00 00 09 99 99 00 • :4148 94 40 8A 0A 00 24 01 00 
• :4030 09 09 00 00 00 09 00 09 • :4150 28 02 00 60 00 02 A0 00 
• :4938 09 00 09 00 00 99 99 99 • : 4158 01 20 00 00 18 00 00 80 
· :4040 2C 00 00 82 00 09 82 99 • : 4160 00 00 00 00 00 00 0'0 00 
• : 4948 29 20 89 80 20 8E 00 0A • : 4168 00 00 00 00 00 00 00 00 
• :4050 AB A8 00 EA 02 0E B8 92 • :4170 00 00 00 00 00 00 00 00 
· :4958 0A 02 BC 90 913 139 130 130 • : 4178 99 00 00 00 00 00 00 09 
· :4069 09 90 013 138 90 90 00 00 • :4180 80 00 06 Ie 99 28 24 00 
· :4068 00 013 00 1313 1313 130 130 1313 • : 4188 913 92 91 A9 96 9A 49 91 
· :413713 1313 1313 139 1313 1313 1313 139 09 • : 41913 26 99 92 68 99 00 90 00 
· :41378 00 00 90 09 130 130 00 130 • : 4198 00 89 00 01 00 00 0A 40 
• :4088 20 138 89 8F 139 20 80 813 • : 41A0 80 20 80 00 02 213 130 01 
· :4088 80 CA 8F 00 20 FA 00 013 • : 41A8 08 00 00 00 00 00 00 00 
• : 4098 AA ce 0A Ae 138 138 138 02 .:41813 1313 90 00 130 90 90 90 130 
· :4998 00 93 C2 130 1313 28 1313 1313 • :4188 913 913 913 130 013 99 1313 913 
• :4eAe ee 139 99 1313 90 1313 913 1313 • : 41 ce 130 09 613 013 132 A4 136 01 
• : 40A8 90 09 00 1313 99 130 99 09 · : 41 C8 18 29 8A 08 18 98 02 A0 
· :4989 90 09 99 00 09 1313 00 013 • : 41 09 64 01 40 20 00 00 10 00 
· : 40B8 00 00 00 00 99 00 00 00 • : 41 08 90 60 09 06 A0 00 08 84 
· :49C9 90 130 20 9A 8E 80 30 A8 • : 41 Ee 90 e9 48 130 1313 1313 1313 99 
• :49C8 99 89 E8 C9 C9 88 29 28 • : 41 E8 99 99 1313 139 99 139 99 99 
• :4009 9C 98 9A 92 98 09 913 F9 .:41Fe 99 99 99 913 1313 913 99 90 
· :4908 00 00 09 90 00 90 00 90 • : 41 F8 90 ge e9 ee ee (n3 e0 013 
• : 40E0 00 00 00 00 00 00 00 013 • :42130 eA 82 A0 A0 28 0A 00 A0 
· : 40E8 00 00 00 90 09 00 013 013 .:42138 00 09 80 00 00 00 09 09 
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• : 42113 1313 1313 1313 1313 1313 1313 1313 1313 • :43E8 1313 813 138 1313 813 213 e2 1313 
• : 4218 1313 130 1313 1313 1313 1313 013 013 • :43F0 013 130 00 00 00 00 1313 00 
• :42213 1313 1313 1313 1313 1313 130 1313 013 • : 43F8 ee 131'1 1'10 1'113 130 1313 013 €Ie 
• :4228 1313 1'113 1313 013 1313 1313 1313 1313 • : 441313 28 1313 1313 2A 1313 €Ie 42 1313 
• :42313 1313 1313 1313 1313 1313 1313 1313 eo .: 44138 1313 133 1313 013 132 013 1313 132 
• :4238 131'1 1313 1313 1313 1313 1313 1313 1313 • : 441 13 131'1 1313 131 1313 1313 eA 1313 1313 
.: 42413 eA 1313 Ae Ae 82 e8 €Ie 28 • : 4418 1'19 213 1313 e8 213 1313 18 AC 
• : 4248 132 1313 Ae 013 1'113 21'1 1313 131'1 • :4421'1 01'1 21'1 81'1 41'1 313 8e 813 23 
• : 425e €Ie €Ie 1313 1313 1313 1313 1313 1313 • : 4428 88 1313 22 132 €Ie 31 132 eo 
• :4258 1313 1313 1313 1313 ee ee €Ie 1313 • :44313 23 2C 1313 22 213 213 21 213 
• :42613 1313 1313 €Ie €Ie 1313 1313 1313 1313 • : 4438 ee 2E 2e 813 138 €!A ee 1313 
• :4268 1313 1313 1313 1313 1313 1313 1313 1313 • :4440 28 1313 130 AD 130 1313 82 1313 
• :42713 1313 1313 130 1313 1313 130 00 1313 • :4448 1313 el 1313 ee 132 00 ee 132 
• :4278 1313 1313 1313 1313 1313 1313 1313 1313 • :44513 130 130 03 1313 130 132 1313 1313 
• :4280 Ae 1313 eA 1'18 1313 Ae 132 eA • :4458 132 1'12 1313 132 133 813 131 138 
• :4288 1313 1313 Ae 1'11'1 1'12 813 1313 1'113 • : 44613 813 eA ee 813 138 138 713 138 
• :42913 813 €Ie €Ie €Ie €Ie €Ie €Ie €Ie • : 4468 28 813 ee 28 813 138 313 213 
.r4298 €Ie 1313 €Ie €Ie 1313 1313 1313 €Ie • :44713 138 213 113 138 213 213 134 113 
• : 42Ae 1313 1313 1313 1313 1313 1313 1313 1313 • :4478 213 0A 813 12 1'12 813 134 ee 
• :42A8 1313 €Ie 1313 1313 1313 1313 1313 1313 • :44813 138 1313 1313 3E 1313 1313 22 1313 

" :42Be 1313 1313 1313 1313 1313 €Ie €Ie 1313 • : 4488 1313 B1 813 €Ie 813 813 €Ie ee 
• :42B8 €Ie €Ie €Ie 1313 €Ie €Ie €Ie €Ie • : 44913 813 €Ie 1313 413 €Ie €Ie 813 €Ie 
• :42ee €Ie €Ie Ae eA 132 138 213 A8 • : 4498 1313 813 1313 €Ie ee €Ie €Ie 813 
• : 42e8 132 813 213 €Ie €Ie Ae €Ie €Ie • : 44Ae €Ie €Ie 713 213 €Ie 213 88 €Ie 
• :42013 €Ie €Ie €Ie €Ie €Ie €Ie 1313 1313 • :44A8 113 8e €Ie 213 C8 €Ie 213 81 
• :4208 €Ie €Ie €Ie 1313 €Ie €Ie €Ie €Ie • :44Be €Ie 22 132 €Ie 32 132 €Ie 23 
• :42Ee €Ie 1313 €Ie €Ie 1313 1313 €Ie €Ie • :44B8 132 €Ie 2A 133 913 134 €Ie €Ie 
• : 42E8 €Ie €Ie €Ie €Ie €Ie 130 1313 013 • : 44ee 38 €Ie €Ie A8 €Ie 013 24 €Ie 
• : 42Fe ee ee e0 ee ee 0e ee ee • : 44e8 1313 e8 €Ie e0 e8 ee 130 ee 
• :42F8 e0 ee €Ie €Ie ee €Ie €Ie €Ie • : 44013 €Ie €Ie €IS e0 ee e8 €Ie tte 
• : 43ee e8 ee ee ee €Ie €Ie 2E 28 • :4408 02 ee €Ie 132 132 e0 e3 02 
• : 43e8 013 2E A8 €Ie 2A AB ee AA • :44Ee €Ie 132 134 8e el e8 8e 132 
• : 431e AB ee AA AB ee AA AA 813 • :44E8 138 ee 132 €Ie 813 132 €IS se 
• :4318 2A AA 813 e2 AA 813 03 EA • : 44Fe 133 138 41 132 28 22 132 re 
• :432e 8e e2 EA 8e 132 EF 813 e2 • : 44F8 22 132 Ae 23 1313 813 134 ee 
• :4328 eF ee e2 es ee e2 eB ee • : 451313 €Ie 513 €Ie €Ie 713 €Ie €Ie 713 
• :43313 e2 e2 8e e2 eA 8e eA 28 • :45e8 €Ie €Ie ee 130 ee ee 130 132 
• :4338 ee ee ee ee €Ie €Ie 130 €Ie • : 45113 813 €Ie €IE 813 €Ie 32 se €Ie 
• :43413 138 €Ie €Ie 138 €Ie 1313 2A €Ie • : 4518 32 se €Ie 32 83 ee 32 813 
• :4348 130 2E €Ie €Ie 2A 813 €Ie AE • : 45213 €Ie 132 813 130 132 813 €Ie 132 
• :435e Ae €Ie AA Ae €Ie AA Ae €Ie • : 4528 213 €Ie 138 138 €Ie 138 138 €Ie 
• :4358 2A AF €Ie 133 AA €Ie 133 EA • :45313 213 138 €Ie 213 138 €Ie 813 138 
• :43613 €Ie 132 EA ee eA EA 1313 138 • : 4538 €Ie 213 eA €Ie €Ie €Ie €Ie €Ie 
• :4368 3E €Ie 213 €Ie €Ie 213 €Ie €Ie • :45413 €Ie 513 €Ie €Ie 513 €Ie 1313 713 
• :43713 813 €IE 1313 1313 132 €Ie €Ie 132 • :4548 €Ie 1313 713 1313 €Ie ce 1313 132 
• :4378 1313 €Ie 138 1313 €Ie 138 1313 1313 • :45513 813 1313 133 Be 130 0E Be 013 
• : 43813 132 €Ie 1313 132 eB €Ie eB 7B • :4558 32 8e 1313 32 8e 1313 32 83 
• : 4388 130 2S AB e0 2A AA 813 2A • :45613 130 32 813 013 132 813 1313 02 
• :43913 AA 80 eA EA 813 132 FA ee • :4568 213 013 132 213 1313 132 138 013 
• :4398 1313 BA ee eA B8 Fe 213 1313 • :45713 138 138 1313 Ae 138 1313 813 138 
.: 43Ae 3e 8e ee 138 1313 ee 132 ee • :4578 1313 eA 1313 1313 1313 1313 1313 1313 
• :43A8 1313 1313 1313 1313 1313 1313 00 1313 .: 4580 1313 513 013 1313 713 1313 Be 713 
.: 43813 013 130 1313 130 1313 1313 130 013 • :4588 1313 130 ce 1313 1313 ee 013 013 
• :43B8 1313 €Ie 013 1313 130 €Ie €Ie 1313 • :45913 813 1313 132 813 013 133 813 130 
• :43ee 08 013 €Ie eA 2C 013 2A Ae • :4598 eE 813 130 €IE 813 1313 eF 813 
• :43C8 1313 2E AF €Ie AA AA 1313 AA • :45Ae 1313 1'12 Be 1313 132 813 1313 132 
.: 43013 AA 813 AB AA 813 2B EA 813 • :45A8 813 €Ie 02 80 130 02 20 1313 
• :43D8 132 EA 813 132 EB 1313 132 133 .: 45813 €IS 2e 1313 213 213 0(1 213 213 
.: 43Ee 1313 02 133 1313 138 a3 se 138 • :45B8 130 1313 28 (Ie ae €Ie 13 ~) €Ie 
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• : 45C0 013 50 00 013 713 00 00 70 • :4798 013 013 00 013 1313 1313 1313 130 
• :45C8 1313 130 C0 1313 00 C13 013 00 • :47A0 00 1313 1313 013 00 013 1313 00 
• : 4500 813 00 03 80 130 0D 80 013 • :47A8 013 130 00 130 00 1313 1313 130 
• :4508 32 8C 1313 32 83 CO 32 80 • :47BO 013 130 00 013 1313 130 130 1313 
• : 45E0 130 32 813 130 02 813 013 132 • :47B8 013 013 130 1313 013 013 1313 130 
• :45E8 813 1313 1313 80 130 1313 A9 1313 • :47C9 28 1313 1313 A5 1313 013 27 00 
• : 45F9 132 213 1313 132 138 1313 138 138 • : 47C8 1313 1313 1313 1313 1313 1313 1313 1313 
• : 45F8 813 138 132 1313 132 013 013 1313 • : 4700 130 1313 00 1313 1313 1313 130 1313 

.• : 461313 130 ee 1313 1313 1313 1313 1313 1313 • :4708 1313 1313 1313 1313 1313 1313 1313 130 
• :46138 1313 1313 1313 1313 133 1313 139 133 • :47E9 013 1313 013 913 013 1313 1313 139 
• : 46113 F9 1313 13F 713 139 90 7C 1313 • : 47E8 1313 1313 1313 1313 1313 1313 1313 1313 
• : 4618 133 5C 1313 133 FC 1313 139 C9 • :47F9 139 1313 1313 1313 1313 1313 1313 1313 
• :46213 1313 1313 1313 1313 1313 1313 013 130 • : 47F8 1313 1313 1313 139 1313 1313 913 139 
• : 4628 1313 139 99 1313 1313 1313 1313 913 • : 48130 1313 1313 91 1313 1313 133 1313 1313 
• : 46313 1313 1313 1313 1313 1313 1313 1313 1313 • :48138 137 1313 1313 13F 1313 1313 1F 1313 
• :4638 1313 1313 1313 138 1313 139 138 813 .:48113 1313 1F 130 1313 7F 1313 133 7E 
• :.46413 138 138 813 1313 1313 1313 132 A9 • : 4818 138 137 FO 1313 6F BB 1313 FF 
• :4648 1313 9A C8 1313 23 FA 1313 20 • : 48213 B7 131 FF EF 133 FF F7 133 
• : 46513 5C 813 20 5E 813 BO 1F 813 • : 4828 FF FB 137 FF 90 8F FF FE 
• :4658 2C 57 813 80 7C 813 2F F3 • :48313 1F FF FF 3F FF FF 7F FF 
• : 46613 88 9B AA 1313 132 80 813 1313 • :4838 FF FF FF FF FF FF FF 1313 
• : 4668 138 1313 1313 1313 138 013 130 1313 • : 4840 813 1313 130 C0 130 1313 E8 80 
• :4670 08 00 1313 130 130 00 130 130 • :4848 1313 FO C0 1313 OF E9 1313 BF 
• :4678 013 013 1313 013 1313 013 130 130 • : 4850 F1 1313 7F FB 80 FF FF C0 
• :46813 02 AA 1313 02 FE 813 9A F3 • : 4858 FF FF E0 FF FF F9 FF FF 
• :4688 88 2B 9E A0 2F 50 813 29 • : 4860 F8 FF FF F8 FF FF FC FF 
• :46913 14 813 BO 57 E0 B5 45 E9 • :4868 FF FE FF FF FF FF FF FF 
• :4698 80 55 38 2F 17 E9 23 D3 • :48713 7F FF FF BF FF FF OF FF 
• : 46A0 80 2A OE 013 0A OF 80 OB • :4878 FF EF FF FF F7 FF FF 80 
• : 46A8 FE 00 8A E8 130 02 A9 130 • :4880 013 013 130 130 130 013 013 130 
.:46B0 00 80 013 00 013 1313 1313 130 • :4888 130 1313 1313 1313 1313 1313 131 1313 
.:46B8 88 88 88 88 88 813 80 138 • : 4898 88 23 813 88 77 88 98 FF 
.:46C9 92 A8 913 92 2A 89 eA AA • : 4898 99 91 FB 99 83 FO 89 87 
.:46C8 A9 2A AA A9 AA FA 89 2A .: 48A8 FE 139 4F FF 88 FF FF 41 
• : 4609 FE A9 A.3 FF A9 2B 02 Ae • : 48A8 FF FF E3 FF FF F7 FF FF 
.:4608 2A OE A9 2A F6 A9 9A 9F • ~48B9 FF FF FF EF FF FF OF FF 
.:46E8 A0 2B 3E 88 2B CF 99 22 • : 48B8 FF BF FF FF 7F FF FF 08 
.:46E8 AB A9 2A AA A9 9A AB A9 • : 48ce 10 139 1313 38 89 1313 7C 139 
.:46Fe eA 2A Ae 1313 8A Ae se AA • :48C8 1313 FE 13131313 FF 1313 1313 FF 
.:46F8 813 1313 2A 813 1313 1313 1313 013 • : 48013 80 013 FF ce 138 FF Ee 1313 
• : 47013 18 88 813 A5 138 88 28 138 • :4808 FF Fe 1313 FF F8 88 FF F8 
.:47138 1313 813 813 1313 1313 1313 00 130 • : 48E13 00 7F FC 1313 BF FE 130 OF 
.:47113 00 1313 1313 1313 1313 ee 1313 1313 • :48E8 FF 1313 EF FF 813 EF FF ce 
.:4718 138 138 1313 1313 1313 130 1313 1313 • : 48F9 F7 FF E0 FB FF F8 FB FF 
.:47213 1313 813 138 138 013 1313 1313 813 • :48F8 FE FO FF FF FE FF FF 130 
.:4728 1313 1313 1313 1313 1313 1313 1313 08 • : 49130 18 013 130 08 130 013 138 00 
.:47313 130 1313 130 9~ 130 130 130 1313 • : 49138 1313 08 1313 1313 9E 1313 1313 9E 
.:4738 013 1313 1313 1313 130 1313 1313 1313 .:49113 130 1313 9E 1313 1313 FF F9 1313 
.:47413 28 1313 1313 6A 1313 00 18 013 • : 4918 F3 E0 013 75 C9 1313 73 1313 
.:4748 013 013 1313 1313 1313 00 130 130 • : 49213 00 3E 1313 1313 1313 130 00 1313 
.:47513 1313 00 1313 1313 1313 1313 1313 1313 • :4928 1313 1313 1313 1313 1313 1313 1313 1313 
.:4758 1313 1313 1313 1313 1313 1313 1313 1313 • :49313 1313 1313 88 138 1313 1313 813 1313 
.:4760 1313 130 013 130 1313 130 013 1313 • :4938 1313 1313 130 013 013 1313 1313 1313 
.:4768 013 013 813 130 130 08 138 80 .: 49413 1313 113 130 80 78 1313 013 F8 
.:4778 80 013 80 00 013 1313 1313 00 • :4948 1313 133 FC 138 137 FE 013 137 
.:4778 130 1313 130 1313 1313 1313 013 130 • : 4950 FF 013 13F FF 130 9F FF 813 
.:4780 27 013 1313 5A·913 130 28 013 • : 4958 1F FF C13 1F FF C13 3F FF 
.;4788 013 1313 013 1313 1313 013 130 130 • :49613 E13 3F FF E0 3F FF E0 7F 
.:47913 1313 130 00 013 1313 00 00 013 • :4968 FF Ee 7F FF E0 FF FF F0 
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.:4970 FF FF F8 FF FF F8 FF FF 

.:4978 F8 FF FF FC FF FF FC 00 

.:4980 04 00 00 0E 00 00 0F 00 

.:4988 00 IF 80 00 3F 80 00 37 

.:4990 C0 00 6F E0 00 EB 70 00 

.:4998 F7 B0 00 EF F0 00 FF F0 

.:49A0 00 00 00 00 00 00 00 00 

.:49A8 00 00 00 00 00 00 00 00 

.:4980 00 00 00 00 00 00 00 00 

.:4988 00 00 00 00 00 00 00 00 

.:49C0 18 00 00 08 00 00 18 00 

.:49C8 00 3C 00 00 C2 00 00 C2 

.:49D0 00 00 3C 00 00 18 00 00 

.:49D8 08 00 00 18 00 00 00 00 

.:49E0 00 00 00 00 00 00 00 00 

.:49E8 00 00 00 00 00 00 00 00 

.:49F0 00 00 00 00 00 00 00 00 

.:49F8 00 00 00 00 00 00 00 00 

.:4A00 OC 00 00 08 00 00 18 00 

.:4A08 00 3C 00 00 C2 00 00 C2 

.:4A10 00 00 3C 00 00 18 00 00 

.:4AI8 A8 00 00 58 00 00 00 00 

.:4A20 00 00 00 00 00 00 00 00 

.:4A28 00 00 00 00 00 00 00 00 

.:4A30 00 00 00 00 00 00 00 00 

.:4A~8 00 00 00 00 00 00 00 00 

.:4A40 59 00 00 49 00 00 2A 00 
.:4A48 00 3E 00 00 2A 00 00 49 
.:4A50 00 00 49 00 00 14 00 00 
.:4A58 00 00 00 00 00 00 00 00 
.:4A60 00 00 00 00 00 00 00 00 
.:4A68 00 00 00 00 00 00 00 00 
.:4A70 00 00 00 00 00 00 00 00 
.:4A78 00 00 00 00 00 00 00 00 
.:4A80 0C 00 00 68 00 00 2A 00 
.:4A88 00 7F 00 00 49 00 00 2A 
.:4A90 00 00 6B 00 00 14 00 00 
.:4A98 00 00 00 00 00 00 00 00 
.:4AA0 00 00 00 00 00 00 00 00 
.:4AA8 00 00 00 00 00 00 00 00 
.:4AB0 00 00 00 00 00 00 00 00 
.:4AB8 00 00 00 00 00 00 00 00 
.:4AC0 0C 00 00 2A 00 00 2A 00 

.:4AC8 00 7F 00 00 2A 00 00 2A 

.:4AD0 00 00 2A 00 00 14 00 00 

.:4AD8 00 00 00 00 00 00 00 00 

.:4AE0 00 00 00 00 00 00 00 00 
· :4AE8 00 00 00 00 00 00 00 00 
.:4AF0 00 00 00 00 00 00 00 00 
· :4AF8 00 00 00 00 00 00 00 00 
.:4800 16 00 00 08 00 00 2A 00 
.:4808 00 3E 00 00 2A 00 08 00 
.:4810 00 08 00 00 14 00 00 00 
.:4BI8 00 00 00 00 00 00 00 00 
.:4820 00 00 00 00 00 00 00 00 
· :4828 00 00 00 00 00 00 00 00 
.:4830 00 00 00 00 00 00 00 00 
· :4838 00 00 00 00 00 00 00 00 
.:4840 0e 00 00 68 00 00 2A 00 
· :4848 00 7F 00 00 49 00 002A 
.:4850 00 00 68 00 00 14 00 00 
· :4858 08 00 00 3C 00 00 00 00 
.:4860 00 00 00 00 00 00 00 00 
· :4868 00 00 00 00 00 00 00 00 
.:4870 00 00 00 00 00 00 00 00 
· :4878 00 00 00 00 00 00 00 00 
.:4880 0C 00 00 68 00 00 2A 00 
· :4888 00 7~ 00 80 49 00 00 2A 
.:4890 00 00 68 00 00 14 00 00 
· :4898 08 00 00 3C 00 00 00 00 
.:48A0 00 00 00 00 00 00 00 00 
· :48AS 00 00 00 00 00 00 00 00 
.:4820 00 00 80 00 00 00 00 00 
· :4888 00 00 00 00 00 00 00 00 
· : 48C(1 (11 00 B0 ~3:~· 80 00 IF C0 
.:48C8 00 3 c E0 00 F~ F0 00 FF 
.:48D0 E0 00 7F E0 00 -F CB 00 
· :48D8 3F 80 00 07 80 00 03 00 
.:48E0 00 00 00 00 00 00 00 00 
.:48E8 00 00 00 00 00 00 00 00 
.:4BFB 00 00 00 00 00 00 00 00 
• :4BF8 00 00 00 00 00 00 00 00 
.:4C00 FF FF 00 00 FF FF 00 00 

Listing C-31: The OOPLOT Subroutine Source Code 

1000 PUT"~0:00PLOT 

11310 Y IN YPNT 
11320 X/2 IN XPNT 
1030 COLOR IN COLOR 
1040 GRAPHICS 8ASE ADDRESS IN GBASE 
1050 
1060 OR'S A POINT 
1070 
1080 
1090 
1100 
1110 
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11213 
11313 OPLOT AHOP 
11413 LDA YPNT 
11513 CMP #$C7 
11613 BCS RTR1 
11713 TAX 
11se LDA XPNT 
11913 CMP #$Afj 
121313 BCS RTR1 
12113 LSF; A 
12213 LSR A 
12313 TAY 
124€1 LDA GBASE 
12513 CLC 
1-;:::,£13 (;0': i-,iU<UFI_.>< 
12713 STA POlt-,lT 
128~3 LDA GBASE+1 
12913 ADC l)UWPH ,:X: 
131313 STA POINT+1 
13113 LDA PO I h-iT 
13213 CLC 
13313 ADC HL~::UPL! y-
13413 STA POINT 
13513 LDA POH~T+ 1 
13613 ADC Hlk:UFH! Y 
13713 ~'::TA POINT+l 
1 :3:313 
13'7'tl lDA \H-lT 
1413 tl AND #$tl3 : :;TF~I P BIT POS 
14Hl TA)< 
14213 lD'-,... #$1313 
14313 lDA (POIl-H) ,Y 
14413 AND PAt-·m ,)( ! Ct _:·~r.:;:;': 131 T 
14513 STA CTEt-'lF' 
146tl lD"-{ COLOR 
14713 lDA COlK ,Y-
14813 At-~D POR ,>< 
14913 ORA CTEt'iP 
151313 LD-'{ #-;1;013 
1 ~:.l 13 STA (POINT) ,Y 
15213 RTR1 RTS 
15313 
15413 POR . BYTE $Ce,$313,$eC,$e3 
15513 PAND . BYTE $:3F ,$CF !$F:3,$FC 
15613 COlf< . BYTE $ee!$55,$AA,$FF 
15713 
15813 .END 
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Glossary 

accumulator-An internal register in the 
microprocessor that is used by all arithmetic in­
structions and most data transfer instructions. 

assembler-A program that translates 
mneumonics for machine language instructions 
into machine language. 

bank-One of four 16K blocks of memory in the 
Commodore 64. 

bit-One binary digit. A bit can only have the 
values 0 and 1. 

bitmapped graphics-A graphics mode in which 
each pixel on the screen is represented by one 
or more bits in memory. 

byte-A grouping of eight bits. A byte can repre­
sent any value from 0 to 255. The Commodore 
64 operates on memory one byte at a time. 

color RAM-A 1K area in memory, starting at 
$DBOO, in which each byte represents the color 
for one character on the screen. 

coresident assembler-An assembler program 
that has its editor, assembler, loader, and monitor 
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in memory at the same time. 

disassembly-A recreation of assembly language 
source code created by reading the object code 
and assigning the mneumonics to the code. This 
is the reverse of assembling a program. 

flicker fusion frequency-24 cycles per second 
is the frequency at which the human eye will 
merge the individual screens being shown into 
continuous movement. 

graphics memory-An area in memory where 
the bitmapped graphics images are stored. 

HEX-Abbreviation for hexadecimal. 
HEX file-An intermediate file produced by the 

assembler that can be loaded into memory us­
ing a loader program or transferred to another 
machine. 

hexadecimal-The base 16 numbering system. In 
this numbering system, a digit can have a value 
of 0 to 15. Numbers above 9 are represented by 
the letters A through F. 



interrupt-A signal that causes the micro­
processor to stop executing the current program 
and execute another program in memory. The 
address where the first program was stopped 
is stored on the stack as well as the status reg­
ister, so that program execution can continue at 
a later time. 

interrupt vector-1\vo bytes in memory that con­
tain the address of the routine to be executed 
when an interrupt occurs. 

KERN AL-A set of machine language 
subroutines in ROM that can be called by your 
program to perform complex tasks. None of the 
KERNAL routines in the Commodore 64 are 
useful for games. 

label-A string of characters that can be used to 
represent memory locations or data. 

loader-A program that translates a HEX file in­
to binary data and stores it into memory. 

LSB-The least significant bit in a byte. 

macro-A user-definable macroinstruction made 
up of one or more instructions. It is treated like 
any other instruction during programming and 
expanded into its component instructions during 
assembly. 

maskable interrupt-An interrupt that can be 
disabled through software. 

mneumonics-Short character strings that are 
used as memory aids for assembly language in­
structions. 

monitor-A program that is used to examine and 
change memory locations. It also can be used to 
load and save areas of memory. 

MSB-The most significant bit in a byte. 
multiplexing-The technique of using one sprite 

to display two different images. The different im­
ages may overlap. 

nibble-A grouping of four bits. A nibble can be 
represented by one hexadecimal digit. 

object code-Binary data that can be directly ex­
ecuted by the microprocessor. 

opcode-A value that represents the instruction 
to be executed. 

operand-The data that is to be operated on by 
the instruction. 

pixel-The smallest dot that can be generated by 
the computer to be displayed on the screen. 

program counter-An internal 16 bit register 
that is used to access the next memory location. 

screen-One refresh of the video display. The 
display is refreshed 60 times per second. 

scroll-Smooth movement of a portion of the 
screen. 

source code-Text that represents an assembly 
language program. This will be translated into 
machine code by the assembler. 

sprite-A small object that can be moved in­
dependently of the background. 

stack-An area of memory that is used by the 
microprocessor for temporary storage. 

stack pointer-A byte that is used as an index 
into the stack area. 

status register-An internal register whose bits 
are affected by the different instructions. Bits in 
the status register can be tested by branching in­
structions. 

touch pad-A device that plugs into the joystick 
port on the computer, and when touched on its 
surface, returns a X and Y coordinates represen­
ting the position on the pad where the touch oc­
curred. 

zero page-The area in RAM from $0000 to 
$OOFF, which can be accessed by the 
microprocessor faster than any other area in 
memory. A program that uses zero page address­
ing extensively can be 2/3 the size that the pro­
gram would be otherwise. 
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<,4,5 
.BYTE, 4, 51 
.DBYTE,4 
.END,4 
.LlB, 4, 20, 65 
.MAC, 5 
.MND,5 
.WORD,4 
6510 chip, 9 
6526 chip, 11 
6567 chip, 11 
6591 chip, 11 

A 
absolute addresses, 7 
absolute commands, 15 
absolute indexed addressing, 15 
accumulator, 11 
ADC instruction, 78 
address bus, 22 
address lines, 11 
addressing modes, 14 
ADRES macro, 100 
AND instruction, 78 
animating sprites in BOGHOP, 73 
animation, 2 
ANOP macro, 100 
Architecture, 6510, 11 
arithmetic instructions, 13, 14 
ASL instruction, 79 
ASL2 macro, 100 
assembler, 4 
assembler, choosing an, 6 
assembler, functions of, 5 
assembly language, 4 

B 
bad guys in BOGHOP, 71 
band pass filter, 39 
BANK macro, 24, 101 
bank switching, 11, 22 
banks of memory, 23 
BASE address register, 27 
BASIC, 3 

Index 
BASIC program, 120 
BCC instruction, 79 
BCOLO register, 29 
BCS instruotion, 80 
BEQ instruction, 80 
BGT macro, 101 
BIN, 120 
binary data, 4 
binary data file, 120 
binary files, 119 
bit, 9 
BIT instruction, 79 
bit mapping, 29 
bit mapped graphics grid, 48 
blanking the screen, 33 
BLE macro, 101 
BLNK macro, 102 
BMI instruction, 80 
BNE instruction, 81 
BOGDAT file, 65 
BOGDAT source code, 243 
BOGDEF,65 
BOGDEF file, 64 
BOGDEF source code, 241 
BOG HOP game, 64 
BOGHOP program, 64 
BOG HOP program source code, 
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BOGHOP.O program, 233 
BOGSPR file, 249 
BPL instruction, 81 
BPRIOR,32 
BREAK instruction, 81 
buffer areas, 67 
bugs, 18 
BVC instruction, 82 
BVS instruction, 82 
byte, 4,9 

C 
cartridge monitors, 8 
CENTIPEDE, 58 
central processing unit, 11 

chaining, 18 
character generator ROM, 25 
character generator section, 25 
character graphics grid, 50 
character sets, custom, 28 
characters sets, custom, 28 
chip, sound interface device, 11 
chip, video interface, 11 
chips, 10 
CINV,20 
CLBACK1,56 
CLBACK1 file, 169 
CLC instruction, 82 
CLD instruction, 83 
CLI instruction, 83 
CLSP1,56 
CLSP1 file, 169 
CLSP2,55 
CLSP2 file, 167 
CLV instruction, 83 
CMP instruction, 84 
collision detection, 32 
collision status register, 19 
color on televisions, 51 
color RAM, 27 
color, sprite, 31 
COM-KO program, 54, 153 
commands, assembly language, 6 
comments, 13 
Commodore's Macro Assembler 

Development System, 4 
COMMON file, 68 
COMMON file, 41, 65 
COMMON source code, 142 
complex interface adapter chips, 11 
concepts, game, 61 
conditional branching instructions, 

14 
control lines, 22 
controls, sprite, 31 
coresident assembler, 6 
CPX instruction, 84 
CPY instruction, 85 
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D 
data areas, defining, 6 
data definitions, 18 
DATA file, 41 
data movement, 13 
data movement instructions, 14 
data section of BOGHOP, 68 
DATA source code, 144 
data, tables of, 6 
DBADC macro, 102 
DBADC1 macro, 103 
DBDEC macro, 5 
DBINC, 103 
DBINC macro, 103 
DBPL macro, 103 
DBSBC macro, 104 
DBSBCI macro, 104 
DORA and DDRB registers, 34 
debugging, 18 
DEC instruction, 85 
defining the system, 70 
definitions, RAM, 66 
demonstration, sound generator, 41 
designing video games, 57 
DEX instruction, 86 
DEY instruction, 86 
difficulty levels, 62 
disassembly, 5 
DISPLAY PIC program, 55, 153 
display, video, 1 
DONKEY-KONG, 58 
OS macro, 104 
OS macro, 65 

E 
EDIT SND program source code, 

145 
editor, sound, 44 
editor, text, 6 
electron beam, 1 
elements of game design, 61 
enabling a sprite, 31 
EOR instruction, 86 
equates statements, 69 
expansion, data, 7 
expansion, macro, 7 
expansion, sprite, 31 

F 
FILBYT macro, 105 
FILL macro, 105 
filtering sounds, 36 
flicker fusion frequency, 14 
flow of control instructions, 2, 13 
frame, 2 
fusion frequency, 2 

G 
glossary, 254 
GRABAS macro, 27, 105 
GRAPH macro, 106 
graphics tablet, 52 
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graphics, hand coding, 47 
grids, graphic, 50 

H 
hardware, 10 
hardware registers, 26 
harmonic content, 39 
HDEC macro, 106 
hex file, 7 
hexadecimal, 10 
high pass filter, 39 
HINC macro, 106 

immediate mode addressing, 14 
implied addressing, 16 
INC instruction, 87 
indirect addressing, 16 
indirect addressing with indexes, 15 
initializing RAM, 70 
instruction set 6510, 77 
instruction types, 13 
INT DEMO.O program, 133 
INT1,20 
INTER-DEMO source code, 132 
interpreter, BASIC, 3 
interrupt demonstration, 20 
interrupt routines in BOGHOP, 74 
interrupts, 19 
interrupts, video, 33 
INX instruction, 87 
INY instruction, 87 
IPULL macro, 107 

J 
JCC macro, 107 
JCS macro, 107 
JEQ macro, 108 
JGE macro, 108 
JGT macro, 108 
JLE macro, 109 
JLT macro, 109 
JMI macro, 109 
JMP instruction, 88 
JNE macro, 110 
JOY1 and JOY2 registers, 34 
joystick, 55 
joysticks, 34, 74 
JPL macro, 110 
JSR, 6 
JSR instruction, 88 

K 
KERNAL routines, 22 
KILL macro, 20, 112 
KO-COM program, 54, 153 
Koala Pad, 54 

L 
labels, 13 
LOA instruction, 88 

LDMEM macro, 110 
LDMEMX macro, 111 
LDMEMY macro, 111 
LOX instruction, 89 
LOY instruction, 89 
least significant bit, 9 
level of play, BOG HOP, 71 
LEVEL register, 66 
levels, difficulty, 62 
loader, 7 
LOOKUP data file, 248 
LOOKUP file, 65 
low pass filter, 39 
LSR instruction, 90 
LSR2 macro, 111 

M 
machine language, 3 
MACLIB file, 64, 99 
MACLIB source code, 121 
Macro Assembler Development 

System, 4 
macro library, 17, 65 
macro-instructions, 5 
macros, 5, 21, 99 
main program, 1,718 
main program, BOGHOP, 70 
mask register, video interrupt, 33 
maskable interrupt, 20 
memory banks, 23 
memory dumps, 119 
memory locations, 4 
memory maps, selecting, 22 
microprocessor, 9 
ML TSP register, 31 
mnemonics, 4 
mode, bitmapped, 29 
modes, addressing, 14 
modules, separate, 18 
monitor, 1 
monitor, assembly language, 7 
most significant bit, 9 
movement subroutines in BOGHOP, 

76 
multicolor bit mapped mode, 30 
multicolor graphics grids, 49 
multicolor mode, 28 
multiplexing, 2 
multipliers, sprite, 31 
MUL TOF macro, 30, 112 
MULTON macro, 30,112 
MVCOL macro, 27,113 
MVIT subroutine, 154 
MVMEM macro, 113 

N 
names, assignment of, 5 
nibble, 9 
NIBLL macro, 113 
NIBLR macro, 114 
NMINV,20 



noise, 36 
nonmaskable interrupts, 20 
NOP instruction, 76, 90 
NOT macro, 114 
NOTPT register, 66 
NOTTM register, 66 

o 
OOPLOT file, 65 
OOPLOT subroutine source code, 

252 
opcode, 13 
opcodes, 4 
operand, 13 
operating system, disabling, 20 
OPTION register, 66 
ORA instruction, 91 

p 
PAC·MAN,57 
packages, graphic, 5,253 
PEEK,4 
PHA instruction, 91 
PHOENIX V1.4N program, 169 
phosphors, 1 
PHP instruction, 91 
PIC A CASTLE, 55 
PIC A CASTLE Koala Pad picture 

file, 154 
pixel,1 
PLA instruction, 92 
players in BOG HOP , 72 
PLP instruction, 92 
point plotting routine, 69 
pointer, stack, 12 
pOinters, sprite, 30 
POKE,4 
positioning sprites, 31 
priorities, sprite, 32 
priority, sprite, 30 
program counter, 11 
pseudo opcodes, 4 
pulse, sync, 1 
PUNPCK macro, 114 
purposes of games, 61 

Q 
QOOEC macro, 115 
QOINC macro, 115 

R 
RAM,11 
RAM definition, 66 
RAM definitions, 17 
RAM registers, 7 
RAND registers, 66 
RANSEC,66 
RAST macro, 20, 115 
raster interrupt, 19, 20 
RASTER register, 33 
register names, 21 
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registers, X and Y, 11 
relative addressing, 16 
relocation of loading address, 7 
resetting, 20 
Revenge of the Phoenix, 59 
Revenge of the Phoenix game pro-

gram, 169 
ROL instruction, 92 
ROM,11 
ROR instruction, 93 
routines, 18 
RTI instruction, 93 
RTS instruction, 93 

S 
SBC instruction, 94 
scores, 70 
scoring, 63 
screen, 2 
screen maker utility, 56 
SCREEN timer, 66 
SCREEN·MAKE program, 167 
scrolling, 33 
SEC instruction, 94 
SED instruction, 95 
SEI instruction, 95 
setting sprite color, 31 
shots in BOGHOP, 72 
SLlB.O, 55, 56 
SLlB.O file, 166 
SMNPC macro, 116 
SMNPCX macro, 116 
SNDDEF file, 41 
SNDDEF source code, 143 
SNDEF file, 41 
SNDTM registers, 66 
software, 53 
SOUND DEMO program, 139 
SOUND EDIT program, 151 
sound editor, 41 
sound effects in games, 62 
sound interface device chip, 11 
SOUND program source code, 133 
source code file, 120 
source code files, 119 
speed of assembly, 6, 7 
sprite grid, unexpanded, 51 
sprite grids, expanded, 52 
Sprite Maker, 55 
SPRITE MAKER PROGRAM, 165 
sprites, 30 
SPRXSZ and SPRYSZ registers, 51 
SRC, 120 
SSCOL,33 
SSCOL register, 32 
STA instruction, 95 
stack, 12 
standard text mode, 24 
status register, 12 
STX instruction, 96 
STV instruction, 96 

subroutines, 6, 18 
symbol table, 7 
sync pulse, 1 
SYSDEF,21 
SYSDEF file, 64 
SYSDEF source code, 131 
system definitions, 17 

T 
TAX instruction, 96 
TAY instruction, 97 
televisions, 1, 51 
testing instructions, 13, 14 
TEXT macro, 116 
text editor, 6 
text memory, 25 
TEXT mode, 27 
tones, 36 
TPDEC macro, 117 
TPINC macro, 117 
TSX instruction, 97 
TXA instruction, 98 
TXBAS macro, 27, 17 
TXS instruction, 97 
TVA instruction, 98 

U 
UNBLNK macro, 118 
UNPACK macro, 118 
update time, 2 

V 
vertical sync pulse, 1 
VIC chip, 23 
VIC 11,11 
VIDBAS,27 
VIDBAS register, 24, 25, 27 
video display, 1 
video games, designing, 57 
video interface chip, 11 
video interrupts, 33 
VIRQ register, 33 
VIRQM register, 33 
visual impact of games, 62 

w 
waveforms, 36 

X 
XSCRL register, 33 
XXPLOT,69 
XXPLOT file, 65 
XXPLOT subroutine source code, 
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Y 
YSCRL register, 29, 33 

Z 
zero page addressing, 14 
zero page indexed addressing, 15 
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Commodore 64™ Assembly 
Language Programming 

If you are intrigued with the possibilities of the program included in Commodore 64™ Assembly 
Language Programming (TAB Book No. 1919), you should definitely consider having the ready-to­
run disk containing the software applications. This software is guaranteed free of manufacturer's 
defects. (If you have any problems, return the disk within 30 days, and we'll send you a new one.) 
Not only will you save the time and effort of typing the programs, the disk eliminates the possibility 
of errors that can prevent the programs from functioning. Interested? 

Available on disk for the Commodore 64™ at $19.95 for each disk plus $1.00 each shipping and 
handling. 

r------------------------------------I I'm interested. Send me: I 
I I 
---- disk for the Commodore 64 (6422S) I 
---- TAB BOOKS catalog I 
_____ Check/Money Order enclosed for $19.95 plus $1.00 shipping and handling 
for each disk ordered. 
____ ViSA _____ MasterCard 

Account No. ______________ Expires _________ _ 

Name ____________________________ _ 

Address 

City ________ _ State _________ Zip ______ _ 

Signature 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I Mail To: TAB BOOKS INC. I 
I ~~~ I 
I Blue Ridge Summit, PA 17214 

I . I I (Pa. add 6% sales tax. Orders outside U.S. must be prepaid with international money orders In U.S. dollars.) I 
I TAB1919 I 
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