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

188@ ;PUT"30@ :BOGHOP"
1910 ;LDAD"ASM",8

§
1838 ;BOGHOP GAME

H
1858 ;TO START THE GAME FROM BASIC
1068 ;TYPE “3YS S128°
187@ ;
1888 ;CREATED 7/17.84
189@ ;(C) COPYRIGHT 1984, STEVEN BRESS

H
111@ ;LATEST ADDITIONS 11-15-84

1128 :83:380 PM
1138 ;
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1148
11598
1168
1178
115e
1176@
1206
1218
1228
1230
1248
1258
1248
1278
1230
127a
1288
1218
1228
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— s
LOCRTUN S
=D

&
1378
13ea
1371
14a@
1419
142@
143@
144a
1458
144@
1479
1436
1478
150a
1510
1528
153a
1540
1558
1546
1578
1588
1S9a@
1460
1418
1620
1630
1640
1650
1640
1678
14808
1698
1700
1718
1720
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H
*

OPT LIST,NOSYM,NOGEN

.PAGE ‘MACRQ LIBRARY"~

.LIB MACLIB

.PAGE “SYSTEM DEFINITIONS-
.LIB SYSDEF

PAGE “RAM DEFINITIONSA

J 1B ROGDEF

.PAGE ‘NOTE DEFINITIONS”
.LIB COMMOM

= %1460
JMP TOP

;LOOKUPS IN FILE LKUP

ZERD
ONE
TWO
THREE
FQUR
FIVE
SIX
SEVEN
EIGHT
NINE
NUL
VCLKLO
UCLKHI
VLKUPL
ULKUPH
HLKUPL
HLKUPH

H

3
RET
TOP

~ar

.FAGE “DATA SEGMEMT

.LIB BOGDAT 1DATA FILE
LPAGE “POINT PLOTTING”
LIB XXPLOT

.FAGE “BOG HOFP CODE-

1042
$1852
$i1082
$10872
$16882
10892
$1842
$18B2
$18Cz
$18D2
$10E2
$10F2
$11eB
$1125
$11FD
$12CD
$12FS

RTI
SEI

KILL
ADRES INTO,CINV ;SET-UP 1/ST INTERRUPT

LDMEM #BLACK,BORCL

STAa BCOL®

BANK 1

GRABAS $2000 $1SCREEN @ $4000

TXBAS $1Ce0 sTEXT @ $5C@e

ADRES #4008 ,GBASE

GRAPH ;BIT-MAPPED GRAPHICS OMN
MULTON sMULTI COLOR MODE ON
MUCOL WHITE ;CLEAR COLOR RAM TO WHITE

FILL $40008,$00,$20 ;CLEAR GRAPHICS PAGE
FILL $5C@@a,$546,$84 ;GREEN AND PURPLE



-e am

e

-

LDMEM #$83,LIVES ;START WITH 3 LIVES
5Ta COLOR

LDMEM #$81 ,HORNC

LDMEM #$81 ,VERNC

LDMEM #£14,PLAYP ;PLAYER SPRITE POINTER

LDMEM ##2A4 MOUNTY ;MOUNTAIN VERTICAL SETTING
STA MOUNTU+1

STA MOUNTW+2

STA MOUNTU+3

LDMEM #$2D,MOUNTV+4

STA MOUNTU+S

STA MOUNTU+&

STA MOUNTU+7

LDMEM #4686 ,MOUNTH ;MOUNTAIN HORIZONTAL INITIAL POSITION
LDMEM #$38 ,MOUNTH+1
LDMEM #$60 ,MOUNTH+2
LDMEM #$78,MOUNTH+3
LDMEM #$C8 ,MOUNTH+4
LDMEM #$F8 ,MOUNTH+3
LDMEM #$20 ,MOUNTH+&
LDMEM #$350 ,MOUNTH+?7

LDMEM #4089 ,MOUNTC ;MOUNTAIN COLOR
STA MOUNTC+1
STA MOUNTC+2
STA MOUNTC+2
STA MOUNTC+4
STA"MOUNTC+5S
SUC MOUNTC+é
STA MOUNTC+7

LDMEM #4208 ,MOUNTP ;POINTER
LDMEM #$21 ,MOUNTP+1
LDMEM #$22,MOUNTP+2
LDMEMB3$23,MOUNTP+3
LDMEM #$28 ,MOUNTP+4
LDMEM #$21 ,MOUNTP+5S
LDMEM #$22 ,MOUNTP+é
LDMEM #$23,MOUNTP+7

LDMEM H#WHITE,PLAYC ;PLAYER COLOR
LDMEM #GREEN,MEANC

STA MEANC+1

STA MEANC+2

STA MEANC+3

STA MEANC+4

STA MEANC+S

STA MEANC+46

LDMEM #RED,SPMCLO
LDMEM #YELOW,SPMCL1
LDMEM #$FF,BPRIOR
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LDMEM #$Ca,MNTMSB ;SET THE MSB IN MOUNTH+?7

sTHE MOUNTAINS WILL BE SET UP
sDURING INT@

H
sINT1 WILL SET UP THE PLAIERS
i
H

LDMEM #$08,SCORE ;CLEAR SCORE
STA SCORE+1
ST~ SCORE+2
S5TAa SCORE+3
i
LDMEM #$81 ,LEVEL ;START @ LEVEL1
;
;SET SOUND GENERATOR 2 TO NOISE
:TO BE USED FOR RANDOM NUMBERS

ADRES AN3,S52FRLO

ADRES CN4,S1FRLO

LDMEM #$8F ,MMOD ;VOLUME=MAX
LDMEM #$28,S1CORG ;TRIANGLE WAVE
LDMEM #$28,51ATDC

LDMEM #$88,S1SURL

LDA #<GNé&

ST S3FRLO

LDA #>GNé&

STA S2FRHI

LDMEM #$88,U3CORG

LDMEM #$8a,V2CORG ;RESET CHANNEL
STA S3CORG

can -me

;INITIALIZE PLAYER POSITIONS

LDMEM #$FF,WHOLIV
LDMEM #$30,PLAYH
LDMEM #$78 ,PLAYV

LDMEM #$48,MEANV ;BAD GUY VERT
LDMEM #$78 ,MEANV+1
LDMEM #$8@ ,MEANV+Z
LDMEM #$%0,MEANV+3
LDMEM #$A8 ,MEANV+4
LDMEM #$BB ,MEANV+S
LDMEM #$CS5,MEANV+6

-e

LDMEM #$98 ,MEANH ;BAD GUY HORIZ
LDMEM #$95,MEANH+1
LDMEM #$85,MEANH+2
LDMEM #$90 ,MEANH+3
LDMEM #$7@ ,MEANH+4
LDMEM #$75,MEANH+S
LDMEM #$95,MEANH+4&

ADRES BEE1 ,MEANMV
ADRES BEE2,MEANMU+2



ADRES BEE3,MEANMU+4
ADRES BEE4 ,MEANMU+4
ADRES BEE1 ,MEANMU+8
ADRES BEEZ,MEANMU+$A
ADRES BEE3,MEANMV+%C

LDA sSCOL ';CLEAR COLLISION REGISTERS
LDAa SBCOL

an cmw can s

RAST #$FB
CLI

i
START ANOP sBEGIMNNING OF PROGRAM

LDA LIVES ;SEE IF GAME OVER

ORA PLAYE

ORA MEANE

ORA MEANE+1

ORA MEANE+Z2

ORA MEANE+3

ORA MEANE+4

ORA MEANE+S

ORA MEANE+S

JEG STWID 1PASS OVER CODE IF OVER

s e

;UPDATE THE SCORE
;1 SUPPRESS LEADING ZEROS

§

LDA SCREENM +DON‘T UPDATE SCORE
AND HEBF tVERY OFTEN
CMP #s$0F 14 TIMES/SECOND

JNE NDSCR1

e e

LDMEM #s$8a,BUF ;CLEAR TO NUL
STA BUF+1
STA BUF+2
STAa BUF+3
STa BUF+4
ST BUF+3
STA BUF+&
STA BUF+7

LDA SCORE+3

AND #H&F@ ;MASK HIGH BYTE
NIBLR $3SHIFT DATA RIGHT
STA BUF :PUT IN BUFFER

i
NXDIG1 LDA SCORE+3
AND #H%9F iMASK LOW BYTE
STA BUF+1 sNEXT BUFFER POSITION

§
NXDIG2 LDA SCORE+2 -
AND HEF@
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35680 NIBLR

3510 STA BUF+2

3520 ;

3538 NXDIG3 LDA SCORE+2

3540 AND #%6F

3558 STA BUF+3

3540 ;

3578 NXDIG4 LDA SCORE+1

3586 AND #+F@

35%0 NIBLR

3400 STA BUF+4

3418 ;

3628 NXDIGS LDA SCORE+1

34380 AND #$08F

3640 STA BUF+S

3456 :

36468 NXDIGS LDA SCORE

3470 AND #eF@

3480 MIBLR

3470 STA BUF+4

3760 ;

3718 NXDIG?7 LDA SCORE

3726a AND #saF

3738 5TA BUF+7 iDIGIT
37468 ;

3750 ;.

3748 ;LEADING ZERO SUPPRESSION
3778 ;

3786 LDA BUF+8

37780 BNE NZSUP ;1 IF NOT @--NO SUPPRESS
3808 ;

3816 LDMEM #£8A,BUF+8 ;PUT IN NUL
3320

383a LDAa BUF+1

3846 BNE NZSUP

3856 ;

3840 LDMEM #$8A,BUF+1
28768

3880 LDA BUF+2

3870 BNE NZSUP

3788 ;

37180 LDMEM #s@4,BUF+2
39206 ;

3936 LDA BUF+3

3940 BNE NZSUP

3956 ;

3940 LDMEM #%04,BUF+3
3978 ;

3786 LDA BUF+4

399a BNE NZSUP

4008 ;

4010 LDMEM #¢£8A,BUF+4
4820 ;

4830 LDA BUF+S

4640 BNE NZSUP

4850 ;

4040 LDMEM #$0A,BUF+5
4870 ;

4080 LDA BUF+4
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4090 BNE NZSUP

4100 ;

4110 LDMEM #40A,BUF+é
4120 ;

4138 NZSUP ANOP sALL LEADING @6=NUL
4148 ;

4156 ;

4148 ;

4170 ;

4188 ;THE SCORES ARE IN BUF TO BUF+7
4198 ;

4200 LDX #%00

4218 LDMEM #$068 ,LPCNT1
4220 ADRES 44000 ,BUF1+2
4238 MKSCR1 LDA BUF,X

4248 ASL A

4250 TAY

4240 LDA NUMBER,Y

4276 STA BUF1

4280 LDA NUMBER+1,Y

4298 STA BUF1+1

4300 LDY #s0a

4318 MKSCR2 LDA (BUFt),Y

432@ STa (BUF1+2),Y

4338 INY

4340 CPY #H#1@

4350 BNE MKSCR2

4348 ;

4370 DBINC BUF1+2,%18
4380 ;

4390 INX

44080 CPX #$88

4418 BNE MKSCR1 1REPEAT FOR 8 DIGITS
4420 ;

4438

4448 NOSCR1 ANOFP

44350 ;

4448 ;SCORES ARE ON SCREEN

4478 ;

4488 ;

4428 ; :

4588 ;MOVE THE CURRENT BAD GUYS
4318

4528

4530 LDA SCREEN yMOVE THE BAD GUYS ON
4540 AND #%081 ;EVERY OTHER SCREEN
4550 JEG@ MVEMS8

43408 ;

4576

4580 LDX #%00

459@ LDY #+0@

4400 STY LPCNT1

44618 ;

44628 MVEM ANCP

44630 LDA WHOLIV

4448 LDY LPCNT1

4450 AND BITPOS,Y

4640 BEG@ MVEM3

44678 LDA MEANE,Y
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4480 BNE MVEM3

44690 ;

4700 ’ LDA (MEANMV,X)> ;GET NEXT MOVEMENT BYTE
4710 BNE MVEM1 s G0O0OD CODE--MOVE
4720

4730 ;CHOOSE A NEW DIRECTION

4740 ;

4750 LDY LEVEL

4740 LDA BADSEQR,Y

4770 ASL A

4786 TAY

4790 LDA BASLK,Y ;THE BASE ADDRESS OF
4880 STA BUF sTHE LOOKUP TABLE OF
4810 -LDA BASLK+1,Y sMOVEMENT PATTERNS
4820 STA BUF+1 $1IS IN BUF

4838 ;

4840 LDA RANDI sGET A RANDOM NUMBER
4850 AND #3846 :TO CHOOSE A NEW MOVEMENT PATTERN
4840 TAY

4878

48860 LDA (BUF),Y

4370 STA MEANMY, X sPUT THE NEW ADDRESS INTO
4968 INY s THE MOVEMENT REGISTERS
4910 LDA (BUF>,Y

4928 STA MEANMU+1 X

4930 TXA

4244 ADC RANDI

4956 EOR SCREEN

4948 AND #+87

4976 ADC MEANMU, X

458@ STA MEANMY X

4990 LDA #+00

=1=1:1] ADC MEANMV+1 ,X

5016 STA MEANMU+1 ,X

5620 ;

5036 LDA (MEANMV,X)> GET THE DIRECTION BYTE
5840 ;

5658 MVEMI STA BUF1 {HIDE THE DIRECTION
5048 LDY LEVEL

5e7e LDA SPEEDH,Y

5080 STA HORNC $+GET THE HORIZONTAL
5078 LDA SPEEDV,Y 3AND VERTICAL SPEED
5108 STa VERNC

5118 ;

5120 LDY LPCNT1

51208 ;

5146 LDA MEAND,Y

5156 BEG MVEM2 sIF DIRECTION=1 THEN
5146 ;

5176 LDA BUFt $ INVERT THE BITS
5188 NOT

5190 STA BUF1

5280 ;

5218 MVEM2 LDA BUF1 $1CORY THE BYTE TO
52208 STA BUF1+1 1BUF1 +1

5236 ;

5240 ROR BUF1

5250 BCC MVEM4

5240 JSR UP
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5276
5280
S298
S300
5318
5320
5330
53460
535a
5340
53780
5388
5398
S400
S418
5420
S436e
S448
5456
5448
S470
5486
5476
S55ee
5518
5520
5536
5540
5556
5540
5570
5580
5598
S400
Sé18
Ss28
S5é3@
Sé4a
5650
5648
Sé7a
5480
5496
S7ae
5719
5726
5738
S748
5758
S7éa
5778
578a
57%0
Seeea
5818
582@
5838
S84a
5850

H
MUEM4

?
MVEMS

3
MVEM&

i
MVEM3

ws

i
MUVEMS

ROR BUF1
BCC MUVEMS
JSR DN

ROR BUF1
BCC MVEMé&
JSR LT

ROR BUF1
BCC MVEM3
JSR RT

ANOP

LDA MEANMY,X ; INCREMENT MOVEMENT
cLC

ADC #+01

STA MEANMY, X

LDA MEANMU+1 (X

ADC #+060

STA MEANMU+1 X

INX
INX

INC LPCNT1 ;BUMP LOOP COUNTER
LDA LPCNT!

CMP #$07 1O IT 7 TIMES
JNE MUEM

AMOP

i
;s DONE MOVING HERE

. e ae

CHECK AND INCREMENT LEVEL NEXT

sWHEN WHOLIV=0--GOTO NEXT LEVEL

)

s e e

e

LDA WHOLIV
AND H$7F ;1PLAYER DOESN‘T COUNT
JNE LEVDN 1BRANCH TO LEVEL CHECK DONE

LOMEM #$FF ,WHOLIV

RESTART BAD GUYS POSITIONS

LDX #+@8

LDMEM #$78,BUF ;;VERTICAL OFFSET

LDA RANDI1 ;1GET A RANDOM NUMBER
AND #$7F stNUMBER TO ADD TO OFFSET
ADC BUF

STA MEANY tFIRST VERTICAL

LDA RARD2
AND #&7F
ADC BUF
STA MEANU+1

LDA RAND3
AND #H$7F
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ADC
STA

LDA
ADC
ADC
STA

LDA
EOR
AND
ADC
STA

LDA
EOR
AND
ADC
STa

LDA
EOR
AND
ADC
STa

BUF
MEANU+ 2

RAND4
H$7F
BUF
MEANV+3

RAND1

RAND2 tMODIFY RANDOM #
HE7F

BUF

MEANUV+4

RAND2 '
RAND3

H$7F

BUF

MEANUV+3S

RAND3
RAND1
HE7F
BUF
MEANV+ &

LDMEM #$7@ ,MEANH ;HORIZONTALS
LDMEM #$35,MEANH+1
LDMEM #$75 ,MEANH+2
LDMEM #3708 ,MEANH+3
LDMEM #%$75,MEANH+4
LOMEM #3708 ,MEANH+S
LDMEM ##56 MEANH+&

LDMEM #$@a@ ,MEAND ;CLEAR DIRECTIONS

STé
ST
5TA
STA
5Ta
STA

MEAND+ 1
MEAND+2
MEAMND+3
MEAND+4
MEAND+S
MEAND+ &

AORES MUL MEANMY 3 SET MOVEMENT DIRECTION
ADRES NUL ,MEANMV+2 :POINTERS TO POINT
ADRES NUL ,MEANMU+4 ;AT KNOWN ZEROS

ADRES MNUL ,MEANMV+& ;CAUSING NEW DIRECTIONS
ADRES NUL MEANMUV+E ;TO BE CHOSEN

ADRES MUL ,MEANMU+$8A

LDX
LDaA
ASL
ASL
TAX
8TX
5TX
INX
STX
STX

LEVEL ;GET LEVEL

BADSED, X sFIND THE NEXT BAD GUY

A sMULTIPLY BY 4

A :USE AS A SPRITE POINTER BASE
MEANF sDON‘T ALl FLAP AT ONCE
MEANF+4

MEANP+ 1

MEANP+2



INX
STX MEANP+2
INX
STX MEANP+4
STX MEANP+3

ALL DONE WITH RESETTING

s as cas ae

INC LEVEL
LDA LEVEL
CMP #$12 sMAXIMUM DEFINED LEVEL
BCC LEVDN
i

DEC LEVEL ;LEVEL TOO HIGH
3
LEVDN ANOP

$
3sCHECK THE SCREEN POSITION
3TO CHANGE DIRECTION
LDX #+@0
LDY #¢80 ;CLEAR INDEXES

3

DIRCKi LDA MEANH,X
CMP #$14 sREVERSE DIRECTION
BCS DIRCK2 ;IF AT THE LEFT SIDE

oan

LDA #sa1 ;OF THE SCREEN
STA MEAND,X

3
DIRCK2 CMP #$98 3CHECK RIGHT SIDE
BCC DIRCK3
) LDA #%008
STA MEAND,X

i

DIRCK3 INX
CPX #%87 1REPEAT FOR ALL 7
BNE DIRCK1

can cme as

:CHECK COLLISIONS BETWEEN THE
{PLAYER’S SHOT AND THE BAD GUYS
iNO CHECK FOR A DEAD BaD GUY
:THE PLAYER AND HIS SHOT ARE
iMULTIPLEXED WITH THE SHOT ON
;0DD SCREENS

LDA SCREEN
AIND #3081 sTHE SHOT ISN‘T UP IF 1
JNE BCOLND iNO BAD GUYS HIT--

;FIRST FIND IF THERE IS A HIT
iTHEN FIND WHD WAS HIT
' LDA TMSCOL
AND #3081 {WAS THE SHOT HIT
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7040 JEG BCOLND 1BY A BAD GUY

7es5a ;

7840 ;A HIT IF HERE--SEE IF ALIVE

7878

7age LDA WHOLIV

vava ASL A ;FPOSITION BITS TO MATCH COLLISION REGISTER
7186 STA BUF

711@ LDA TMSCOL

71208 AND H&FE i1CLEAR PLAYER SHOT
7138 AND BUF sIF ZERO---NO HIT
714a BEQ@ BCOLND

7158 ;

7168 ;FIND THE HIT HERE

7176 3

7188 LSR A

7198 STa& BUF

72808 ;

721a LDX #s$0a

7228 BHITe® ANOP

72386 ROR BUF

7240 BCC NOBCOL ;IF CLEAR--NOT HIT
725a LDA MEANE,X $SEE IF EXPLODING
72480 BNE NOBCOL sNEXT IF IT IS
7278 ;

7288 ;

7298 ;IF HERE--MIGHT BE HIT

7300 ;

731@ LDA MEANV,X 3SEE IF THE VERT IS IN RANGE
7320 cLC

73386 ADC #+1@ 3ADD AN OFFSET
73408 SEC

7358 SBC SHOTSV+8 s SUBTRACT PLAYER SHOT
7348@ CMP #%1@ sIF THE RESULT IS NOT
7376 BCS NOBCOL ;1IN RANGE--BRANCH
7338 ;

7298 ;VERTICAL IS IN RANGE, CHECK HORIZONTAL
7480

7418 LDA MEANH,X

74z8a CcLC

7438 ADC #+8C

74486 SEC

7458 SBC SHOTSH+@

7440 CMP #+8C

7478 BCS NOBCOL

7486

7478 ;1TSS A HIT IF HERE

7508

7518 ;START EXPLOSION

7528

753@

7548 START EXPLOSION TIMER

7558 ;

7oea LDA #+CH 1ABAUT 3 SECONDS
7578 STAa MEANE, X

7oge LDA #$18

75%0 STA MEANP X

véaa

7418

7é28 ;EXPLODE HERE WITH SOUND
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ADRE
LDME

LDMEM
LDMEM
LDOMEM

LDME

188 POINTS

can @8 me

LDA
ASL
ASL
ASL

ws

SED
cLC
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
CLD

KILL SHOT

LDA
AND
STA
JMP

0BCOL INX
CPX
BNE

i
BCOLND AaNOP

ws ea

S GN&,S2FRLO ;HI EXPLOSION TONE
M #$85,82ATDC

#$006 ,S2SURL
#$88 ,V2CO0RG ;CLEAR SOUND CHANNEL
#$81 ,SZCORG ;ENABLE CHANNEL

M #$18,5NDTM2

ADD TO 3CORE HERE

+ 8*LEVEL

LEVEL
A
A
A

SCORE+8
SCORE+0@
SCORE+1
#e01

SCORE+1
SCORE+2
#s00

SCORE+2

SCORE+3

AFTER A HIT

SHOTS
HEFE
SHOTS
BCOLND

#$07
BHIT®

$SEE IF PLAYER WAS HIT
:THE PLAYER IS ONM EVEN SCREENS

' LDA
AND
BEG

LDA
AND

SCREEN
#£01
NOPCOL

TMBCOL
#e01

sMULTIPLY LEVEL BY 8

3SET DECIMAL ARITHMETIC MODE
sCLEAR THE CARRY BIT

sADD THE 188 POINTS



BEG NOPCOL

tPLAYER HIT I
{PRETTY EASY

F HERE
WHEN THE HARDUWARE

sCAN CHECK COLLISIONS FOR YOU!!!

.
8

LDA LIVES ;1F DEAD, DON‘T KILL
BEQ NOPCOL

;
LDA PLAYE iMAKE SURE NOT ALREADY
BNE NOPCOL :IN EXPLOSION

;
DEC LIVES

;
LDMEM #3$C@,PLAYE ;START EXPLODE

LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
ADRES

OPCOL ANOP

T R,

“an e

#$18,PLAYP ;POINT AT EXPLOSION
#4308 , SNDTM1L

#$230,VICORG ;RESET CHANNEL
#$1A,51ATDC

#$81 ,51CORG

ENS,S1FRLO ;HIGH EXPLOSION

LAUNCH SHOTS NEXT

LDA SCREEN

AND #%

a3

BNE NOLNCH

a8 e aw

TRY TO LAUNCH A SHOT

LDX ##00

LDA SH
NOT
LSR A

0TS ;ONE SHOT IN THE AIR
:AT ANY ONE TIME

AND WHOL IV sONLY LIVE BAD GUYS

STa BU

§
LCHIT! ROR BU

F sCAN SHOOT
F

BCC LCHIT2

LDY LEVEL

LDA FI

RPOW,Y

CMP RAND2 ;s IF RANDOM #<FIRPOW--SHOOT

BCC NO

LNCH

LDA MEANE, X
BNE LCHIT2

FIRE IF HERE

‘un ‘s ree me

LDA SH
OrRA BI

0TS
TPOS+1 ,X



5Té SHOTS

LD& MEANY,X

cLC

ADC #$0883 :ADD AN OFFSET
STA SHOTSU+1,X

LDA MEANH,X
STA SHOTSH+1 ,X

-am

LDA RAND3 ;PICK A RANDOM DIRECTION
AND #3823 1FOR THE SHOT
TaY

LD& SHTDR,Y

STA SHOTSD+1,X

STX BUF :PUT X IN TEMP REGISTER
LDA SHOTSH+1 ,X

STé XPNT

LDA SHOTSU+1,X

STA YPNT

JSR XPLOT :PLOT THE SHOT

PUT SOUND HERE

‘mm ‘@® cmw cew cxm cee

ADRES EN4,S52FRLO

TXA $1GET BAD GUY NUMBER
cLC 1PREPARE TO ADD
ADC SZFRHI sHIGHER TONE FOR
STé S2FRHI tHIGHER NUMBER

an

LDMEM #$26 ,VZCORG ;SAWTOCOTH WAVE
LDMEM #$8%,S2ATDC
LDMEM #$06,S2SURL
LDMEM #$21,S2C0ORG
LDMEM ##14,SNDTMZ2
JMP NOLNCH
1ONCE A SHOT HAS BEEN ENABLED
:IT IS MOVED AUTOMATICALLY
;BY THE MOVE SHOT ROUTINE

LCHIT2 INX
CPX #3087
BNE LCHITI!

NOLNCH ANOP

UNPLOT THE SHOTS, THEN MOVE

s ‘88 me s ws as e

LDA SCREEN
AND ##01
JEQ NSHT®
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2400 LDMEM #$03,COLOR

2410 LDX #+81
2420 STX LPCNT1
7430

7440 LDMEM SHOTS,BUF
2458 ROR BUF

?448 ;

2478 MUSHT® ANOP

7480 LDX LPCNT1
?4%8a ROR BUF 1SEE IF SHOT IN FLIGHT
7588a BCC MUSHT4
7518 3

2526 LDPA SHOTSH,X
?5398 ST XPNT
7544 LDA SHOTSV,X
7556 53TA YPNT
7548

7578 JER XPLOT ;UNPLOT THE POINT
7380 3

75va LDX LPCNT1
7480 1

7418 LDY LEVEL
7428

7&3@ LDA SHOTSD,X
74848 3TA BUF1L
2458 ROR EBUF1
7448 BCC MUSHT1
7476 3

7&2a LbA SHOTSV,X sMOVE UP
74570 CLC sA0D IN ONE TO SPEED
r7aa SBC SPEEDV,Y
7718 STA SHOTSV,X
728

?738 MUSHT1 ROR BUF1
7748 BCC MYSHTZ
?758 3

Frae LDA SHOTSV,X
977 SEC

¢788a ADC SFPEEDV,Y
Erad STa SHOTSV,X
Faaa

2818 MYSHTZ ROR BUF1
282@ BCC MUSHT3
9338 i

7848 LDA SHOTSH,.X
9350 CLC

848 §BC SPEEDH,Y
7370 STA SHOTSH,X
730 ;

2398 MUSHT3 ANOP

¢80

??18 ;PREPARE TO PLOT
2920 ;

?230 LDA SHOTSH,X
7¢d4a STA XPNT
2750 LDA SHOTSV,X
946 ST YPNT
P78

7¢a8 JSR XPLOT
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???0
16888 MUSHT4 ANOP

19818 ;

10028 INC LPCNT1

19230 LDA LPCNT1

1e@4de CMP #$08

10050 JNE MUSHT®

10048

1086708 NSHT® ANOP

16080 ;

19890 :MOVE PLAYER SHOT

18108

18118 LDA SHOTS

18120 AND #$01

10138 BEG NSHT! :IF SHOT IS INFLIGHT
18148

1150 INC SHOTSH {MOVE SHOT TQ RIGHT
18148 INC SHOTSH

16178 ;

12158 NSHT1 ANOP

18198 3

18268

1azia }CHECK TG SEE IF THE SHOTS HAVE
18228 :REACHED THE EDGE--CAMCEL SHOT
16238 ;WHEN EDGE IS REACHED

16248 ;

18258 ;CHECK PLAYER’S SHOT FIRST

18248 3

10270 LDA SHOTS

18230 AND #3081 115 PLAYER SHOT ACTIVE?

16258 BEG NSHT2

18308 ;

18218 LD& SHOTSH

18328 CMP #3408 :RIGHT EDGE 0OF SCREEN

10330 ECC NSHT2

18340 ; .

16358 LD& SHOTS :CLEAR SHOT ENABLE BIT

18348 aND #SFE

18378 ST& SHOTS

19388 ;

18398 NSHTZ ANOP

19400 ;

18418 ;CHECK THE BaD GUYS SHOTS

10428

18430 LDX #$@1

18448 NSHT3 LDA SHOTSH,X

18450 CMP #$8C ;LEFT SIDE

18448 BCS NSHT4 :NOT THERE YET

18478

18488 JMP CLRSHT ;UNPLOT AND CLEAR ENABLE
18499 ;

18588 NSHT4 LDA SHOTSV,X

18518 CMP #$F4

18528 BCC NSHTS

18530 ;

18540 JMP CLRSHT

18558 ;

10568 NSHTS CMP H$50 :ADJUST LATER----

18578 BCS NSHT4
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18580 ;
18598 CLRSHT LDA SHOTS

1e400 AND ANDPOS X

10410 STA SHOTS

10420 ;

18430 ;UNPLOT THE SHOT

10440 ;

18450 STX BUF ;SAVE X REGISTER
10640 LDA SHOTSH,X

18470 STA XPNT

10480 LDA SHOTSV,X

10450 STA YPNT

1a7a0 ;

18718 JSR XPLOT ;UNPLOT THE POINT
18720 ;

167380 LDX BUF :GET THE X BACK
18740 ;

16758 NSHTS ANOF

10740 INX

18770 CPX #$08

18720 BNE NSHT3

16790 ;

13308 ;

testa

19228 ;

10836 ;

18340 ;ANIMATE SPRITES NEXT
18858 ;ALL SPRITES USE & FOUR SPRITE
18348 ;ANIMATION SEXUENCE. 4/SECOND

16878
183586

tagsn LDA SCREEN

19508 AND #3587 :DO IT EVERY 15‘TH
1e71@ CMF #3864 : SCREEN

10520 BNE NOAN1 :BYPASS CODE

1evze ;

18948 LDX #$@0

tevse

18748 ANSPE  ANOP

18578 LDA PLAYP,X 1SPRITE POINTER
18530 AND H$83 :STRIP LOWER 3 BITS
tavsa Tey

11288 LD& PLAYP,X

f1e1o AND #$FC ;CLEAR 2 LSB’S
11020 STA BUF

11@3a INY

11640 TYé

11850 AND #3083 ;CLEAR OVERFLOW
11248 ORA BUF

11870 STA PLAYP,X

11288 ;

11098 INX

11108 CPX #$08

1111@ ENE ANSP@

11120 ;

11138 NOAN1 aNOP

11148 ;

11158 ;

11148 LDA SCREEN
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11178
11180
11198
11280
11218
11228
11238
11248
11258
11240
11278
11288
112%8
11300
11318
11320
113306
11348
11350
11340
11378

11380 -

11378
11400
11418
11420
11438
11448
114580
11440
1147@
11480
11498
11560
1151@
11520
11538
11548
1155a
11548
11570
11580
11598
11400
11518
11420
11830
11448
11450
11848
11&78
11488
11é%8
117a8
11718
11728
11736
11748
11758

LIVLP

<se ‘s8 ua ‘s ms ‘=e -ma ‘@8

TWID

4t cae can ‘e

NT@

SYNC1

AND #$6F
BNE NOLVY
ADRES $é@Ca ,BUF

LDA LIVES

ASL A

TaY

LDA NUMBER,Y
STA BUF+2

LDA NUMBER+1,Y
STA BUF+3

LDY #$88

LDA (BUF+2),Y
STA (BUF),Y
INY

CPY #$10

BNE LIVLP

ANOP

LDA JOYZ2 sRESET
AND #+18@
JEQ TOF

LDMEM #3$00 ,ENABLE

LDA ENAELE

BEQ TWID

JMP START

ANOF

LDA SSCOL ;GET SPRITE COLLISIONS
ST TMSCOL ;PUT IN TEMF REGISTER
LD SBCOL 1 SPRITE--BACKGROUND
5Ta TMECOL ;COLLISIONS

LDMEM #BLUE,BCOL®

INC SCREEN
INC RANSEC
LDA RANSEC
EOR #%3C
BME SYMC1

STA RANESEC
INC SECOND
ANOP
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11748
11778
117ga
11798
11308
11818
11828
11328
11848
11358
11888
11378
11388
11898
11708
11910
11728
t19zae
11948
11950
11740
11978
11780
119%8a
12000
12018
12020
12038
12640
12058
12040
1z2e7e
12830
1z8%8
12100
12118
12120
12138
12148
12156
12140
12178
12130
12198
12208
12218
122298
12258
12248
12256
12255
12270
12230
12298
123080
12314@
12328
12328
1234a

226

SHaD1

SHAD2

THM1

THZ2

LDX #¢0@

STX HMSB

LDY #$@@
ANOP

LDA MOUNTY,X
STA SPREY,Y
LDA MOUNTP,X
STAa SPRPT1,X
LDA MOUNTH,X
STA SPREBX,Y
LDA MOUNTC,X
STA SPRCLA,X

INY
INY
THNX
CPX #$08
BNE SHADI1

LDA MNTMSB
STA XMSB

LDMEM #$08,MLTSP

LDMEM #$FF,SPRXSZ
8TA SPRYSZ
STA SPREN

LDA PLAYE

BE@ TM@

DEC PLAYE

LDA PLAYE

BNE TM@

LDMEM ##$14,PLAYP

LDA SNDTM1
BEQ TMI1
DEC SNDTMI
BNE TM1

LDA S1CORG
AND #EFE
STA S1CORG

LDA SMNDTM2
BEG TMZ
DEC SNDTHM2
BNE TM2

LDA S2ZCORG
AND HEFE
STé& S2CORG

LDA SNDTM3
BEG TM3
DEC SNDTMZ3
BME TM3



12258
12340
1237a
12350
123%8
12460
12410
12428
12428
12448
12458
12448
12478
1z4ge
124%8
125@0
12518
12528
12538
12540
125508
12548
12578
12580
125%8
12400
126180
12428
12430
12440
12450
12640
12470
12480
126%8
127060
12718
1272@
12730
12740
12750
12748
12778
12780
127%8@
12800
12810
12820
12838
12844
12858
12840
12870
128880
12378
1z%@a
12710
12928
12%ze

M2 ANOP

e ae ca cae —|-ue as e

LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM
LDMEM

wa e

SHADOW SID CHIP

S1ATDC ,VIATDC
S2ATDC ,V2ATDC
S3ATDC ,V3ATDC
S15URL ,VISURL
S2SURL ,V2SURL
33SURL ,U3SURL
S1FRLO,VIFRLO
S2FRLO,V2FRLO
S3FRLO,V3FRLO
S1FRHI ,V1FRHI
S2FRHI \VZFRHI1
S3FRHI ,U3FRHI
S1PWLD,VIPWLO
S2PWLO,V2PWLD
S3PWLO,V3PWLO
S1PWHI ,VIPWHI
S2PWHI ,VZPWHI
S3PWHI ,U3PWHI
FILLO,FLCNLO
FILHI ,FLCNHI
MMOD ; MODVOL
RFIL,RESFLT
S1CORG,V1CORG
S2CORG,V2CORG
S3CORG,V3CORG

;GENERATE A RANDUOM NUMBER
;USE RAND1-RAND4 BASED AN SCREEN

LDA SCREEN
AND #$03

TAX

;POINT TO A RAND REGISTER

LDA RANDOM $1THE FOLLOWING

ADC RANDI1 s SEQUENCE THROWS

ADC RAND2 1A NUMBER OF RANDOM
EOR RANDZ iNUMBERS TOGETHER

SBC RAND4 :TO FORM A NEW RANDOM
ADC RANSEC 1 NUMBER

STA RAND1L X

tMOVE THE PLAYER USING JOY1

LDa LIVES $1SEE IF GAME OVER
JEQ NOMOVG sDONT MOVE IF OVER

LDA PLAYE ;DON'T MOUVE IF EXPLODING
JNE NOMDV4
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127494
12958
12756
12978
127328
12778
1z086
13618
1zezae
1383280
12849
13858
126480
126870
1ze8a
138908
121@8
i311e@
12128
131320
12148

131508 7

13140
13170
121¢8a
13178
13260
13215
13220
13230
13248
13250
13248
13278
13289
132780
13368
1331@
13328
13330
13240
13358
13348
13378
133880
13390
13460
13410
12428
13430
13448
13458
13440
13470
12488
12478
13560
13518
13528

228

:IF HERE-MOVE CHARACTER

NXBIT1

.
H

NXBIT2

s
b

NXBIT3

i
NOMOW 3

LD#
MNOT
STA
AND
BEDQ

LD#y
ARD
BNE

JO L

IBUF+1
HEOF
NOMOU3

SCREEN
K@i
NOMOUZ

:TURN THE BITS OVER
:PUT THE DATA AWAY
tCHECK TO SEE IF THE
;BRANCH IF NOT

:SLOW MOVEMENT BY
tMOVING ON ALTERNATE
: SCREENS

LOMEM IBUF+1,IBUF ;COPY JOY TO BUF

ROR
BCC

LDA
SEC
SBC
CMP
BCC

STa

ROR
BCC

LDA
CLC
ADC
CMP
BCS

ROR
BCC

LDA
SEC
SBC
CMP
BCC

STA

ROR
BCC

LD&
ADC

CMP
BCS

LDA
AND

IBUF
NXBITI

PLAYY
#HEa1
H$53
NXBITI1
PLAYY

IBUF
NXBIT2

PLAYY
HE91
H$ES
NXBITZ2
PLAYY

IBUF
NXBITZ

PLAYH
#3081
#$10
NXBIT3
PLAYH

IBUF
NOMOWZ

PLAYH
#3001
#4306
NOMOV'3
PLAYH

JOY1
#e10@

:CHECK FIRST BIT
:IF CARRY CLEAR-JUMP

:+CHECK FOR TOP

;:CHECK FOR BOTTOM

sMOVE LEFT

:MOVE RIGHT

;CHECK FIRE BUTTON



13530
13544
135548
12588
12578e
13538
13598
138886
12418
13428
12858
13448
13450
125840
12470
13480
12878
137a8
12718
13726
13728
13741
13750
13748
13778
13788
13778
13800
13810
13820
13838
13840
12858
13848
13870
13880
138%a
13%08a
13710
13728
13938
13240
13958
13748
139780
13980
13990
140080
14@1a
14028
14630
14848
14850
14040
14878
14688
14690
14108
14118

e cme ‘e e

BNE NOMOV4 :NOT PRESSED--BRANCH
LDA SHOTS $1SHOT INFLIGHT?

AND #3081 s+ PLAYER SHOT

BME NOMOWV4 :IF NOT--FIRE....

LDA PLAYE

BNE NOMOW'4

LDAa SHOTS $3ET SHOT IN FLIGHT BIT
ORA #3081 1FOR THE PLAYER

STe SHOTS

SET SHOT START FOSITIOM TO GUN

LDA PLAYH

CLC

ADC #4065 ;y&DD OFFSET TO SHOT
5Té SHOTSH

LDA PLAYY

CLC

ADC #$87 1AaDD VERTICLE OFFSET
ST SHOTSY

LDMEM #£68,SHOTSD ;SHOT DIRECTION

-LDMEM ##$81,S51CORG

LDMEM #$26 ,5NDTMI1
ADRES CN3,S1FRLOD
LDMEM #$28,S81ATDC

$SHOT STARTED

NOMOU4 ANGP

cas bt can cme cas

ADRES INT1,CINV
LDMEM #$81,ENABLE
RAST #$54

IPULL

SEI

LDA SSCOL $CLEAR COLLISIONS
LDA SBCOL

NOP

NOP
NQOP

LDMEM #GREEN,EBCOLS@

LDX #%80
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14128 8TX HMSB

14130 LDY #s$@@
14148 SHAD3 ANOP

14158 LDA FLAYU,X
14160 STA SPREY,Y
14170 LDA FLAYP,X
141360 3Ta SPRPTI X
14198 LDA PLAYH,X
14200 ASL A

14218 STA SPREX,Y
14220 BCC SHAD4
14230 LD& HMSB
14240 OR& BITPOS,X
14250 STA HMSB
14248 SHAD4  INY

1427a INY

14288 INX

14250 CPX #$88
14388 BNE SHAD3
14318

14328 ;

14230 LDA HMSE
14344 STA XMSB
14358

14348 ;MULTIFLEX FLAYER AND HIS SHOT
14378 :THE PLAYER IS ALREADY UP

14380

14290 LD& SCREEN :SHOT ON ODD SCREENS
14400 AND #3091

1441 @ BEG NOMLT

14420 ;

14438 LDA SHOTS {SEE IF SHOT ACTIVE
14448 AND #8081 :IF NOT ACTIVE-FORGET IT
14450 BEG NOMLT

14448

14478 ;SHOT ACTIVE IF HERE

14430

14458 LDA #$1C

14500 STA SPRPTI1

14518 LDA SHOTSV :GET SHOT VERTICAL
14528 5Ta SPRAY :STORE IN SPRITE @
14530 LDA SHOTSH $GET SHOT HORIZONTAL
14548 ASL A iMULTIPLY BY 2

14550 STA SPREX :PUT IN VIC CHIP
14548 LDA XMSB ;BET MSB

14570 AND H#$FE ;CLEAR MSB

14530 STA XMSB :REPLACE IT

14558 BCC NOMLT ;60 HOME IF MSB CLEAR
14400 ;

14410 ORA #$01 ;SET MSB IF HERE
14426 STA XMSB

14430 ;

14448 NOMLT ANOP sMULTIPLEXING DONE
14650 ;

14648 ;

14670 LDMEM #$80 ,SPRXSZ ;SET SPRITE SIZE
14480 STA SPRYSZ ;TO SMALL

14690 ;

14700 LDMEM #$FF ,MLTSP ;MULTI COLOR SPRITES

230



14710 ;

14720 LDA WHOLIV 3ENABLE THE LIVE BAD GUYS
14730 ASL A

14740 ORA #$01 :ENABLE PLAYER ALWAYS
14750 STA SPREN :TURN SPRITES BACK ON
14740 ;

14770 ;

14788 ;THE MOUNTAINS ARE UP
14798 ;S0 THEY CAN NOW BE MOVED

14800 ;

14810 LDX #$00

14828 LDMEM MNTMSE , HMSE
148380 MUMNT® HDEC MOUNTH

14848 INX

14850 CPX #$08

14840 BNE MUMNT®

14870 ;

14880 LDMEM HMSB,MNTMSB

14898

14988 ;MOUNTAINS HAVE BEEN MOVED ONE
14210 :PIXEL TO THE LEFT

14928 ;THEY MUST NOW BE ADJUSTED FOR
14238 14 WRAPAROUND EFFECT TO APPEAR
14748 ;CONTINUQUS

14958

14948 LDX #$00
14978 MUMNT1 ANOP

14920 FUNPCK MOUNTH,MNTMSE, I BUF
14578 LDA IBUF+1
15000 CMP #$@1
15816 BNE MUMNT2
15820 LD& IBUF
15830 CMP #3E3
15848 BNE MUMNTZ
15858

15840 ;MOUNTAIN SECTION AT @--MOVE IT
15878 ;TO $8178

15e8e ;

15850 LD& MNTMSB

151@0 OR& BITFOS,X

15118 ST MNTMSE

15120 LD& HE76

15130 STe MOUNTH, X

15148 ;

15156 MUMNT2 INX ;D0 THE NEXT SECTION

15148 CPX #8883

15178 BME MUMNT 1

15136 ;

15158 .
15268 ;THE MOUNTAINS ARE FINISHED

15218 ;

15228 LDX #s@a :DECREMENT EXPLOSION COUNTERS
152230 EXPLF1 LD& MEANE,X

15248 BEG EXPLPZ

15250 DEC MEAME , %

15248 ENE EXPLPZ

15278 ;

15280

15298 }

|
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iSzea
15318
153248
15334@
15324a
15358
15348
15378
153cd
15378
15408
15418
154z8
154380
1544a
15456
15448
15478
15488
15498
15508
1551@
155280
15524
15548
15554a
15568
15576
15528
15576
15400
15418
154248
15428
15444
15456
{Seasd
15478
15488
154%8@
15768
15718
15720
157348
iS74a
15758
15780
15774@
15728
15778
Ss0a
158149
15329
15336
15248

1525

—-

-
n

-
oo
o
000 N O
DD )

© 0 0
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EXPLP2

(S one van cen cae
5

UPl

Ditd

Dl

LT

LTl

RT

RT1

LDaA

AND ANDPOS, X

ST
INX
CPX
BNE

ADRES INTG,CINY

WHOLTIW

WHOL I

HEA7
EXPLP1

RAST #$FR
IPULL

ANGP

LD&
SEC
5BC
cHMP
BCC
2TA
RTS

MEBNY ,

VERNC
HEEE
Uupri
MESNY, Y

ANDP

LDay
CLC
AbC
CHMP
EBCS
STy
TS

MEANU, Y

VERNC
H$ES
DN
MEAN

ANOF

LD
SEC
SBC
CHP
BCC
STe
RT=

ANOP

LOR
CLC
Aabc
CHP
BCS
3TA
RTZ

MEANH, Y

HORNE
HIBE
LTi
MESMH, Y

MESNH, Y

HORNE
AT
RT1
MEEMH, Y

LOPT LIST

NP

. EMD

;CLEAR BIT FROM WHOLIV

tUNDER MOUMNTAINS



Listing C-25: The BOGHOP.O Program

1028 4F 52 4D 41 4E 43 45 28

Bx .11198 83 84 85 86 87 C8 Ci1 C2

PC SR AC XR YR SP .:111A8 C3 C4 C5 Cé C7 00 01 02

.3CB3E 32 80 C3 89 F& .111A8 83 84 85 06 87 40 41 42

. .111B8 43 44 45 44 47 88 81 82

.:111B8 83 84 85 84 87 C8 C1 C2

.:11C0 C3 C4 C5 Cé C7 @0 91 @82

1886 28 43 2% 28 43 4F 5@ 59 .:11C8 83 84 85 06 87 40 41 42

1888 52 49 47 48 54 208 31 3% .:111D8 43 44 45 44 47 88 81 82
1@18 38 34 2C 28 53 S4 45 5S4 .

1818 45 4E 20 42 52 45 53 S3 .311EB C3 C4 C5 Cé C7 @ae @81 B2

1228 85 @85 85 85 05 06 868 @6

.:11878 3F 86 Co Co @9 B Cw Co 11248 @A 8A @A @A 8A BB 6B 6B
;11888 0@ 8@ 93 BF 33 C3 FF 83 11248 8B 0B 9B 9B 0B @C ®C @C
11988 83 00 00 90 VO 0O CB 99 11256 6C 8C @C eC eC @D oD @D

:1258 6D 6D 8D 8D 8D BF OF OF

.110A0 @@ 8@ BF 20 C8 FF C@ Co 11248 18 19 18 18 196 11 11 11
.:18A8 3F B0 CB3 98 B0 Ao Co CA 11278 11 11 11 11 11 12 12 12
.110B8 @6 @8 FF @0 03 @C 30 30 21278 12 12 12 12 12 14 14 14
.:10B8 30 60 Co CO o9 0o @0 0O 112860 14 14 14 14 14 1S 15 1S
.:18C0 08 60 3F C8 Ca 3F Ce Co .11288 15 15 15 15 15 18 14 14
.:18C8 3F 89 90 CO Co 88 Co CB 11290 16 16 16 16 186 17 17 17
.118D6 806 @8 3F C8 Ca 3F 6@ @63 .31298 17 17 17 17 17 19 19 19
.:18D8 FC 60 00 CB CB Co Co @0 21240 19 19 19 19 19 1A 1A 1A
.110EG DO 00 06 66 20 60 GO 60 .112A8 1A 1A 1A 1A 1A 1B IB 1B
.:10EB 90 80 90 V0 00 B0 0O @0 .:12B0 1B 1B 1B 1B 1B IC IC IC
.:19F0 60 06 00 28 S8 78 A@ C8 .:112B8 1C 1C 1C IC 1C IE 1E (E
.:18F3 FO 18 49 48 98 B8 E@ 88 .:12C8 1E 1E 1E 1E 1E {F {F {F
.:11806 36 58 88 AS DB FS 20 48 .312C8 1IF IF IF IF IF @0 88 18
.:1188 70 98 Co 04 64 04 04 84 .:12D0 18 20 28 30 38 48 48 S0
.:111108 84 04 85 85 85 65 @5 85 .:12D8 D58 40 48 70 73 3@ 38 %0
»:1118 88 84 86 86 646 86 86 8BS .112E8 98 AB AB BA BS Ce C8 DB
21128 87 07 67 67 87 006 61 @2 .:12E8 D8 E@ EB F@ F3 9@ 88 1@
.31128 03 84 85 84 @7 40 41 42 .:12F8 18 20 28 30 38 00 68 80
.:1130 43 44 45 46 47 80 81 82 .:12FS 00 00 00 90 00 09 0O @B
.:1138 83 84 85 84 87 C8 C1 C2 .:1300 00 00 00 00 0B 0O 0@ A
.311148 C3 C4 CS Cé C7 @80 01 82 .:1368 00 00 00 00 00 00 B0 0B
.:1148 83 04 05 84 87 49 41 42 .11310 00 00 90 90 00 01 01 @1
.:11508 43 44 45 44 47 86 81 82 .:1318 01 01 81 81 @1 FF @e 72
.31158 83 84 85 86 87 C@ C1 C2 .:1320 00 F1 80 FF @@ FF @@ FF
.31168 C3 C4 CS Cé C7 006 01 @82 .311328 80 FF 88 FF @0 FF 2F FF
.31168 83 84 05 06 87 40 41 42 .:1330 80 70 80 FF 8@ FF 8@ FF
»:1170 43 44 45 44 47 86 81 82 .:1338 80 FF 086 FF 80 FF 4F F7
.:11178 83 84 85 84 87 C8 Ci C2 .311340 00 72 60 DD @890 FF @80 S8
»21188 C3 C4 CS Cé C7 00 81 02 .:11348 08 FF @86 EF 08 7D ©@ FF
.:11188 83 04 85 86 87 48 41 42 11358 00 FF @68 FF 88 FF 80 DF
.:11198 43 44 45 44 47 88 31 82 .:1358 00 FF 00 FF 08 FF 00 F®
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.11710 00 08 00 688 08 88 08 63 .118E8 DO AP 03 8D 82 DD 38 E?
.21718 83 83 09 09 8% 83 03 83 .:18F@ 01 8D 00 DD A% 20 4A 4A
.:11720 0A 94 82 0A ©6A 03 83 83 .118F8 85 44 AD 18 D@ 29 FO @S
.:1728 03 82 82 82 92 03 03 83 .:11980 44 8D 18 D@ A9 IC 8A 0A
.:11730 985 85 05 03 03 03 03 03 .11908 85 44 AD 18 DB 2% OF @5
.11738 00 00 80 04 BS 84 06 0& .:11918 44 8D 18 D8 A9 808 85 &4
.:1740 85 81 85 85 01 85 @5 o1 11918 AP 40 85 &5 AD 11 D8 8%
.:11748 85 986 086 85 05 85 85 02 .:11920 20 8D 11 D@ AD 1& D@ 89
.:11750 B8 B2 B84 02 08 82 85 8S .11928 18 8D 16 DB A9 88 85 24
.11758 082 06 04 01 85 B1 85 @1 .11938 A9 D8 85 25 AP 68 A2 00
.11740 85 BS 04 00 GO 60 04 @92 .:1938 A? 81 91 24 C8 D@ FB Eé
.11748 06 B2 85 85 85 84 06 04 .:11948 25 AS 25 C? DC D8 F1 A9
.:11770 06 86 85 61 8S 81 85 01 .11948. 80 85 24 AP 48 85 25 AL
.11778 86 84 85 85 @1 85 06 82 . 119508 80 A2 00 AP ¢80 91 24 C8
11780 84 B4 B2 08 04 02 06 @6 .:11938 DB FB Eé 25 E8 E@ 28 Do
.11788 82 85 85 05 60 00 8@ 21 .11968 F2 A? 08 85 24 A% SC 85
.:11798 14 74 14 A0 14 CA 14 88 11968 25 A8 80 A2 88 A% 56 91
.11798 80 60 86 1D 15 58 15 8F .:11976 24 C8 DB FB E6 25 ES E@
.117A8 15 BA 1S5 08 @@ 6@ p@ ES .:11978 94 D@8 F2 A% 83 85 4B 85
.117A8 15 16 16 3B 14 46 16 68 .11980 40 AP @81 85 4% AP 81 85
.:117B@ @0 60 88 91 14 BC 14 ES .11988 4A A% 14 85 BC AP 24 85
.:117B8 16 13 17 00 00 08 80 3B .11998 78 85 71 85 72 85 73 A9
L1700 17 66 17 446 17 3B 17 80 .11998 2D 85 74 85 75 85 74 85
.:17C8 060 00 00 SF 17 9B 17 A7 .:119A8 77 A9 80 85 78 A% 38 85
.:17D@ 17 B3 17 BF 17 06 81 82 11948 79 AP 48 85 7A AP 98 8S
.:17D8 63 64 81 80 84 83 02 B1 .:119B0 7B A% C6 85 7C A9 F@ 85
.:17E@ 83 02 @0 084 83 62 81 6O .:119B8 7D A? 20 85 7E A% 5@ 8S
.:17E8 00 42 10 S2 10 &2 18 72 .:119C8 7F A? 8% 85 88 85 89 85
.:117F@ 18 82 180 92 18 A2 10 B2 .:119C8 84 85 8B 85 SC 85 3D 85
.:117F8 18 C2 16 DZ 10 E2 10 90O .:119D@ SE 85 8F AP 20 85 8@ AP
.:180@ @@ 61 81 @1 81 @1 @61 @2 .:119D3 21 85 81 A% 22 85 82 AP
.:11868 82 92 63 03 B4 @3 B4 93 .:119E@ 23 85 83 A% 28 S5 84 A9
.:1810 85 64 A1 B2 @1 @81 A1 @i .119E8 21 85 85 A% 22 35 84 AP
.:1813 82 82 82 B2 83 65 @2 85 .:19F@8 23 85 87 A% @81 55 A4 A9
.:1826 64 064 @7 @1 @2 04 64 85 .:19F3 85 85 A5 85 A& 85 A7 85
11828 08 088 26 86 BS B8 84 @9 .11A0B A8 85 AP 85 AA 85 AB A9
.11830 84 B8S 68 0% 64 04 05 04 .:11AB8 82 8D 25 DB A® 87 8D 24
.:11338 88 S5 AA FF CB 38 9C @3 .:11A1@ DB A% FF 8D 1B DB A% CO
.:112848 AS &6 38 E9 32 C9 C7 B@ .11A18 85 90 A% BB 85 SC 55 &D
.:11848 44 A8 AS 47 38 EF BE C9 .11A208 85 SE 85 &F A9 81 85 37
.11850 A8 BB 34 44 44 AB AS 44 .:11A28 A% 18 85 87 A% BE 8S B8
.11858 13 7D 25 11 85 41 AS &5 .:11A30 A2 C3 85 85 AP 16 85 84
.11848 7D FD 11 85 42 AS &1 18 . 11438 AP @F 85 19 A% 28 85 82
.:11883 72 CD 12 85 61 AS &2 79 .11A40 A% 28 85 11 A% 88 85 14
11870 FS 12 85 42 AS &7 29 83 .11A48 A% 79 85 8% AP 44 S5 04
.:11878 AA A0 BB Bl &1 85 43 A4 .11A58 A% 88 8D 12 D4 A% 86 8D
.:11888 4@ B% 38 18 3D 3C 18 45 .:11A58 12 D4 85 84 A% FF 85 91
.:11888 43 AB 08 91 &1 40 48 78 .:11A608 AP 38 85 94 AP 78 85 9C
11690 78 AY @4 85 81 AY @8 3D .11A58 AP &8 85 9D A% 78 85 9E
.:1898 @D DC 8D @D DD AD 8D DC .:11A70 A 80 85 $F AP 98 S5 AD
.118A@ AD 8D DD A% 68 SD 82 DC 11478 AP AB 35 A1 AP BB 85 A2
.:118A8 3D 63 DC 8D BE DC SD @F .11A86 AP C5 85 A3 A% %8 85 95
.:18B@ DC 8D BE DD 8D @F DD A% .:1AB8 AP 95 85 96 AP 85 85 97
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.12048 12 8D @6C D4 A5 13 8D 13
.12056 D4 AS 14 8D 84 D4 AS 1S
.:2058 8D 8D D4 AS 16 8D 14 D4
.12068 AS 85 8D 96 D4 AS 87 8D
.12848 87 D4 AS 89 8D BE D4 AS
.120870 86 8D 61 D4 AS 88 8D 68
.12878 D4 AS BA 8D OF D4 AS 8B
.:2088 8D @82 D4 AS 8D 8D 89 D4
.:12888 A5 OF 8D 198 D4 AS 8C 8D
.:12898 83 D4 AS BE 8D 8A D4 AS
.:120%8 1@ 8D 11 D4 AS 17 8D 1S
12840 D4 AS 18 8D 146 D4 AS 19
12048 8D 18 D4 AS 1A 8D 17 D4
.128B0@ AS @82 8D 84 D4 AS 832 8D
.1280B8 8B D4 AS 84 8D 12 D4 AS
. 12608 38 29 83 AA AD 1B D4 &S
. 12008 33 &5 35 45 34 ES5 36 45
12808 39 95 33 AS 4B D@ 82 4C
.128D8 &F 21 AS B4 F@ 83 4C &F
.120E@ 21 AD 66 DC 49 FF 85 4D
. 120E8 27 BF FB 44 A5 33 27 01
.1 20F0 D@ 48 AS 4D 85 4C &4 4C
.128F3 98 8B AS ?C 38 E¥ @1 C?
.12180 &8 P8 @2 85 ?C 44 4C 70
.121088 8B AS ?C 18 &% 81 C? EB
.12118 B8 @82 85 PC &4 4C 9@ @B
.12118 A5 94 38 E? 81 C? 18 99
121208 B2 85 94 86 4C P8 @B AS
.:2128 94 18 4% 81 C? 30 Bo 82
12130 85 94 AD 80 DC 29 1@ D@
.12138 36 AS D4 29 01 DB 30 AS
.:12140 B4 D@ 2C AS D4 6% @1 85
.:2148 D4 AS 94 18 &9 85 85 DS
12156 AS 9C 18 &% @7 85 DD A%
.12158 88 85 ES A% 81 85 82 A%
12148 280 85 1B AY 41 85 85 AP
»12168 88 85 06 AP 28 85 11 A%
.12178 95 8D 14 83 AY 21 8D 15
12178 83 AP 81 85 3B A% 54 8D
.:12188 12 D8 AD 11 D@ 29 7F 8D
.:2188 11 DB A®? FF 8D 19 DB &8
12198 A8 48 AA &8 48 78 AD 1E
12178 DB AD 1F DB EA EA EA AP
.:21A0 85 8D 21 D@ AZ 88 84 &8
.121A8 A0 BB BS 9C 99 @1 DB BS
.121B@ BC 9D F8 SF BS %4 @A 99
.121B8 806 DB 90 87 AS 48 1D 83
.121C8 14 85 &8 C8 C8 E8 E@ @8
.:21C8 DB E@ AS 48 8D 186 DB AS
.:21D8 38 2% 61 F@ 25 AS D4 29
.:21D8 81 F8 IF A? IC 8D F8 S5F
.:21E@ AS DD 8D 01 D8 AS DS @A
.121E8 8D 00 DO AD 18 DB 29 FE
.:21F@ 8D 10 DO %0 85 089 @81 8D
.:21F8 16 D6 A? 60 8D 1D D@ 8D
322080 17 D@6 A? FF 8D 1C D@ AS
.12288 91 8A B9 061 8D 15 DO A2
. 12210 80 AS 98 85 48 D& 78 BS
12218 73 C? FF DB 17 A5 48 3D
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.:4100
.:4103
14118
.:4118
141248
.:4128
141328
. 14138
14149
14148
. 14150
.:4158
14140
14148
14178
. 14178
.:14138@
. 14188
14174
. 14193
.:41A06
. 14148
.:41E@
.:41B2
.:41C@
.:41C8
.:41D@
. 14108
.141E@
.141E8
.t41F0
.141F8
142808
. 14288
14218
.14218
. 14224
. 14228
.:14239@
. 14238

14248

. 14248
. 14250
. 14258
. 14260
. 14268
.:14270
. 14278
. 142806
. 14288
. 142906
. 14298
. 14240
. 142A8
.:142B6
.:42B8
.:42C0
.:142C8
.:42D8

8z



. 14373
. 143248
. 14388
. 14394
. 14373
. 1432A0
. 143A2
. 14360
. :143B3
.1432Ca
.143C5
. 14308
.:4308
. 1432ED
. 143ES
.143Fa
. 143F8
. 14400
.:4488
14410
.:4418
.144Z6@
. 14428
.:14436a
. 14438
. 14444
. 14448
. 14458
. 14458
. 24448
. 14448
.:1447@
. 14478
. 14484
. 14488
. 14490
. 14498
. 144A0
. 144A8

. :44B@
. :44B8
.:144C8
.:44C8
.144D0
. :44D8
. :44E8
. 144E8
. 144Fa@
. 144F8
. 14500
.:4508
.:1451a
.:4518
. 14520
. 14528
. 14530
. 14533
. 14540
.:4548
. 1455@
. 14558
. 14546
. 14548
. 24578
. 14578
. 14588
. 143585
.1 459@
. 14598
. 145A0
. 145A8
. :45B@
. :45B83
.:45Ca
. 14528
. 4508
. 145083
. 145E@
. t45ES
.1 45FR
. 145F83
.1d4éa@
. 14408
14418
14618
. 14424
. 14828
. 14438
. 144838
. 14448
. 14448
. 14856

. 144858

. 14460
14448
. 14478
. 14478
. 145880

o8
82
38
00
0o
82
1]
88
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4AF8 B0 0B

oa .:4B28@
0a . :4B28
42 . :4B36
aa .14B38
06 . 14B40
a0 .:14B48
0o .:4BS8
eo . 14B58
68 . 14B&0
e . :14Bé8
2A . :14B78
aa . :14B78
88 . :4B886
6o .:4B88
00 . :14B%0
0o . :14B%8
ea . 1 4BAG
ee . :4BAS8
24 . :4BB@
oa . :14BEB8
08 . :4BCa
éa . 14BC8
ea . :4BD@
ee . :4BD8
00 . :94BE@
ee . 14BESB
oa . 14BF@
ea . 14BF3
00 . 140080

Listing C-26: The BOGDEF Source Code

laga
1aie
ig26@
16308
1e4e
1858
i@6sw
1678
1830
18%8@
11ma
1i1a
1120
113@
1148
1158
1148
1178
1180
117a
1280
121@
1228
123a
12408

1z5a

;PUT" 2@ : BOGDEF"

iGET"CA

[PT

ST*

sBOG HOP RAM DEFINITIONS

:BOGDEF

H
;LOCATIONS @ & 1 ARE HARDWARE
;80 USABLE RAM STARTS AT %62

*

S1CORG
S2CORG
S3CORG
S1FRLO
S1FRHI
S2FRLO
S2FRHI
S3FRLO
S2FRHI
S1PWLD
S1PWHI
S2PWLD
SZPWHI
S3PWLO
S3PWHI

= %02

be
DS
Ds

el T o I O S O P

sSID CHIP SHADOW
1REGISTERS
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- b S s

L0 () 03 QX B3 PO RS R

-
]
]
o

- U RN R
QDO oD S

[
w
5
[

1356

—
o
o~
=

1378
1388
1370
1490
1418
1420
143@
14448
1450
1446
1478
148a
14%a
15e9
151
1528
1536
1548
1556
1540
1578
1580
1590
1400
1618
1428
1630
1448
1458
1&8éa
1470
1488
14670
1706a
1718
1728
1738
1748
1758
17480
1778
1758
1778
1ze8
1g1@
1228
18324
1ede

242

S1ATDC
SEATODC
SEAT L
S1SURL
S2SURL
S25URL
FILLO
FILHI

MMOD

RFIL

SNDTM{
SNDTHMZ
SNDTMZ
H

SRC
DST
SCRPT
SCRDST

ki
MOTPT1
NOTPTZ2
MOTPT3
NOTTMI
NOTTM2
NOTTM2
OPTION
RAND1
RAND2
RAND 2
RAND4
LEVEL

’
SCREEN
RANSEC
SECOND
ENABLE

i

BUF
BUF1
I1BUF
MBUF
LPCNTI1
LPCHTZ
LPCNT3
LPCNT4

COLOR
POIMT
CTEMF
GB&SE
WPNT
XKPNT

HMSE

HORNC

D3
DS
D3
DS
DS
DS
D=2
DS
DS
DS

DS

D3
DS
DS
D3
D&
D3

D=
DS
DS
D3
oS

[ I

-

M NN

s = e = RN N NN N

. . s

e e 000 000

e el

—

;END OF SHADOWS

1 SOFTWARE TIMERS

;POINTERS FOR DATA
sMOVEMENT

;POINTERS TO NOTES

;POINTERS TO NOTE TIMES

;RANDOM NUMBER REGISTERS

;CURRENT LEVEL OF PLAY

;SYSTEM TIMING REGISTERS

; TEMPORARY DATA BUFFERS

;LOOP COUNTERS

s THESE REGISTERS ARE
:USED BY THE PLOTTING
s ROUTINE

3 Y-COORDINATE
1X—COORDINATE

;9°TH BIT REGISTER

sHORIZONTAL INCREMENT



1258
1858
187a
13808
1&a%a
17ae
1#1@
1728
1938
1948
17508
194@
1278@
17380
1#%8@
2005
zZaie
2828
2830
2848
2858
2848
2878
Z628a
2890
2iva
2118
2128
2138
214a
2156@
2148
2178
2188
2178
2200
2218
222@
2238
2248
2258
2248@
2278
2288
22980
23ea
23180
2326
2338
2348
2350
2340

VERNC
LIVES
SCORE
MOURTY
MOLNTH
MOUNTP
MOUNTC

MNTMSE

B

WHOL IV
TMSCOL
TMECOL

PLAYH
MEANH
PLAYY
MEANL

PLAYC
MEA&NC
PLAYD
MEAND

3
PLAYE
MEANE

i
PLAYF
MEANP

H
MEANMY

3
SHOTS

i

SHOTSH
SHOTSV
SHOTSD

j

PLAYSP
BADSPH
BADSPY

[P TRV Y

bs
DS
Ds
DS
Ds
Ds

000 00 ol B

DS 1

Ds
DS

~J

Ds
DS

~ -

Dg
DS

~J =

DS %18

DS 1

DS
DS
Ds

w o

bs

—

DS 1

«END

(VERTICAL INCREMENT

tNUMBER OF LIVES LEFT
: SCORE COUNTER
stMOUNTAIN VERTICAL
MOUNTAIN HORIZONTAL
{SPRITE POINTERS
sMOUNTAIN COLORS

s EXTRA MSB--MOUNTAIN
sWHICH BAD GUY LEFT

sTEMP SSCOL
;TEMP SBCOL

iPLAYER HORIZONTAL
:1BAD GUY HORIZONTAL

;PLAYER VERTICAL
:BAD GUY VERTICAL

sPLAYER COLOR
;BAD GUY COLOR

;PLAYER DIRECTION
;BAD GUY DIRECTION

;sPLAYER EXPLOSION
:BAD GUY EXPLOSION

;PLAYER SPRITE POINT
;BAD GUY POINTER

sMOVEMENT CHART

;SHOTS IN FLIGHT

;1 SHOT HORIZONTAL
$SHOT VERTICAL
$SHOT DIRECTION

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

Listing C-27: The BOGDAT Source Code

1060
1eia
1920
1638

1 PUT" 9@ : BOGDAT"

:LOAD"ASM" , &

;THIS 1S BOGDAT--THE DATA FILE
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1a4aa
lase
1ess
1a7a
1gsa
1078
11ae
1118
1128
1138
114@
1158
11 4@
1170
1iga
1178
1268
121a
1224
123a
1248
1258
1240
1278
1254
1278
12088
1218
1328
1238
1348
1356@
13448
1378
13386
13%a@
1408
i41a
1420
1438
144a
145a
1448
1478
1438
1490
1588
1518
1520
15380
1540
1550
1540
1576
1580
159a
1408
1418
1428

244

:FOR BOG HOP

BITPOS .EYTE $01,$62,%04,$05,%10,%$20,%40 450
BITAND .BYTE $FE,$FD,$FB,$F7 ,$EF ,$DF ,%BF ,$7F
ANDFOS LEVTE $FE,$FD,$FE,$F7,%EF ,$DF ,$BF ,$7F

TYPELK .BYTE $80,$084,%08,$0C,$10,%14

«s cme mE mm cew

}MDUEMENT FATTERNS FOR DIFFERENT
;TYPES OF CHARACTERS

BEE1 LBYTE 4,4,5,2,5A,?,5,4,4,é,6,4,5,5,1,?,8,$A,2,6,6,6,4,4
LBYTE 5,5,1,5,7,3,7,8,84,%4,2,4,5,4,8,2
LEYTE 4,4,%,2,%4,%,5,4,4,4,4,4,5,5,1,9,8,%A,2,6,4,46,4,4
LBYTE 5,5,1,5,7,8,7,2,%4,%4,2,4,4,4,6,2
.BYTE $00,%06,%00

BEEZ  JEYTE 4,8,8,6,8,6,6,8,2,6,2,6,2,%4,2,%4,%A4,%4,8,%4,8,3A
.BYTE 8,9,8,7,7,1,%,1,5,1,5,5,1,1,5,4,48,8,4
LEYTE $0@,%00,$00

BEEZ  .BYTE 4,4,4,4,4,4,5,5,5,1,5,5,1,1,7,9,%,8,7,8,8,%A,8
BYTE $6,3,%A4,%304,2,804,2,2,4,4,2,5,4,4,5,4
.BYTE $00,%80,$60

BEE4 .BYTE 5,5,8,8,%A,%4,2,2,46,4,4,4,4,6,4,2,%A,%A,%A,8,8,9
LBYTE 1,9,1,5,5,5,1,5,4,5,5,1,7,8,%4,2,4,2
LBYTE 5,5,8,8,%A,3A,2,2,6,46,4,4,4,6,6,2,%A,%A,%A,8,8,7
.BYTE 1,9,1,5,5,5,1,5,4,5,5,1,7,8,%A4,2,4,2
.BYTE. $808,%00,%08

;

H

;

BIRDL .BYTE 4,5,4,4,4,4,4,4,4,4,5,4,4,5,5,4,5,5,5,1,5,5,1,5
BYTE S5,49,4,6,6,2,6,2,%,4,4,6,6,4,5,4
EBYTE 5,8,8,6,6,2,8,2,86,5,4,6,6,4,6,49
.BYTE 00 ,$08,$00

;

BIRD2 .BYTE 4,&4,4,6,4,6,4,6,4,6,4,8,4,2,6,2,6,2,6,2,5,1,5,1
.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,%08,%00

; A

BIRD3 .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 4,2,2,6,2,2,6,4,5,5,4,6,6,4,5,5
.BYTE +006,%60,$00

H

BIRD4 .BYTE 4,5,5,1,1,5,1,5,4,46,2,6,2,6,6,4,4,5,5,1,1,6,6,4
.BYTE 6,6,2,2,6,4,5,5,5,4,4,6,6,6,2,4
.BYTE $08,%$00,300

;

i

BAT1 .BYTE 4,5,4,4,4,5,4,5,1,5,1,4,1,5,4,5,2,5,4,6,4,6,2,6
LBYTE 4,4,2,6,2,6,4,5,4,4,4,5,1,5,4,4



1430
1440
1450
14480
147@
1480
1450
1708
1718
1720
1738
1740
1758a
17480
177@
1788
17%8
18@0
1818
1320
1820
1248
185@
1340
187a
1330
1eva
1560
1918
1928
1930
15460
1958@
19480
1978
1780
199@
2800
2016
2820
2630
2040
2856
2048
2870
2680
2090
2100
2110
2128
2130
2148
2150
21480
2170
2188
2198
2200
2218

BYTE 00,%00,%00

3
BATZ2 .BYTE

1,5,1,1,2,1,1,4,1,5,8,1,5,4,6,4,6,2,8,2,4,2,1,4

.BYTE 2,6,4,2,5,1,4,8,1,5,4,6,5,2,4,4
.EYTE $00,$60,$00

;

BAT3  .BYTE 2,5,2,4,2,%A,9 $A.4,1,2,$A,4.$A,2,9,1 8,2,9,8,9
.BYTE 4,1,%,1,5,%,1,4,5,1,4,5,5,4,1,2,4,6
.BYTE $0@,$00,$00

BAT4  .BYTE 4,5,4,1,5,2,5,1,9,5,1,9,8,%4,9,5,%A,8,%4,2,%A,8,2, 4
.BYTE 4,1,5,9,1,5,4,6,4,4,2,3,2,8,4,5
.BYTE $60,$08,%00

;

i

FROGI  BYTE &,4,6,8,3,3,2,8,2,6,2,8,2,6,3
.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
.BYTE $@0,$006,%$00

FROGZ .BYTE 4,6,4,4,6,4,4,4,2,8,%3,3,5,5,5,5,5,3,3,32,3
.BYTE S,1,1,5,1,1,5,1,1,%,3,3,4,4,4,3,3,3,3,3
.BYTE $0@,%00,$6@

FROGE LEYTE 1,1,1,3,3,3,3,3,34,%4,$A,$4, 34,34, 34
BYTE 3,3,3,3,%,8,9,8,7,8,7,3,3,3.84.2,2,34, 2,2,%A,3,3,3,
JEYTE $80,$00,$09

;

FROG4 .BYTE ©,8,8,8,3,3,3,%9,9,%,3,3,3,%4,%4,2,%A4,34,3,3,5,3
.BYTE 2,2,2,2,%,3,3,5,5,5,3,3,3,3,3
LEYTE $@@,$60,$00

SNAKEL .BYTE 6,6,6,6,6,5,1,5,5,1,5,5,1,5,6,6,5,5,5,5,2,8,2,6
.BYTE 2,4,2,5,5,2,6,6,1,5,1,5,1,5,4&,48
.BYTE $60,$00,$00

;

SNAKE2 .BYTE &,2,6,2,5,5,5,6,6,68,6,4,5,1,5,1,5,1,4,4,5,5
BYTE 1,5,6,2,6,8,2,6,8,2,6,6,2,5,5,5
.BYTE $0@,$00,$a0

cas \an ses we

,DIFFEPENT CHARACTERS HAVE
:DIFFERENT MOVEMENT PATTERNS.
sTHE FOLLOWING ADDRESS CHARTS
tALLOW THE PROPER MOVEMENT TO BE
$SELECTED FOR THE CHARACTER.

i
BEELK .WORD EEE! ,BEEZ,BEE3,BEE4
WORD +06008,$0000

i
BIRDLK .WORD BIRD!,BIRDZ,BIRD2,BIRD4
WORD $0000,$0080

BATLK .WORD BAT1,BATZ2,BATZ,BAT4
.WORD $080B0,$0000
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2220 ;
2238 FROGLK .WORD FROG1,FROGZ,FROG3,FROG4

2248 .WORD $0G00,$0000

2250 ;

2248 SNAKLK .WORD SNAKE!1 ,SNAKEZ,SNAKEZ, SNAKE!
2276 .WORD $8007 ,$0200

2288 BASLK .WORD BEELK,BIRDLK,BATLK,FROGLK,SNAKLK
22908
2308
2318
2320 ;BY CHANGING THE PATTERN LOOKUP

2338 ;TABLES, THE CHARACTER WILL

2248 ;MOVE DIFFERENTLY.

2358 1

2348 ;

2878 ;BADSEQ@ IS THE SEQUENCE IN WHICH

23388 ;THE DIFFERENT CHARACTERS WILL

2298 ;APPEAR ON THE SCREEN.

2488 3

2418

2426 BADSEG .BYTE @,1,2,2,4,1,98,4,3,2,1,8,2,8,4,3,2,1,8,0
2438

2448 ;

2458 ;THE FOLLOWIMG LOOKUP CHART IS

244@ ;USED TO FIND THE BASE ADDRESS

2478 ;0F THE CHARACTER SET FOR THE

248@ ;NUMBERS. THIS SET IS FOR USE IN

2498 ;A HIGH RESOLUTION MULTI-COLOR

2588 ;MODE.

2518

2528 ;THE NMUMBER SET IS IN THE FILE--

2538 ;"LKUP"--WHICH MUST BE LOADED

2548 ;PRIOR TO RUNNING THE PROGRAM.

2556

2546 NUMBER .WORD ZERCO,OME,TWO,THREE,FOUR,FIVE,SIX

2578 JORD SEVEN,EIGHT ,NINE,NUL,$8800

2588
2598
2660
2618 ;THE FOLLOWING TWO CHARTS SET THE

2428 ;VERTICAL AND HORIZONTAL SPEEDS

2438 ;0F THE CHARACTERS DEPENDING

2443 ;0N THE LEVEL OF PL&Y

2658

2448 SPEEDH .BYTE 1,1,1,1,1,1,2,2,2,3,2,4,3,4,3,5,46
2470

2426 SPEEDY .BYTE 1,2,1,1,1,1,2,3%,2,2,8,5,2,5,4,6,7
24870

zZ7ea
2718 ;THE FOLLOWING CHART IS USED TO
2720 ;DETERMINE HOW OFTEN THE BAD GUYS
2730 ;WILL FIRE. A VALUE OF ZERO WILL
2749 ;NOT LET ANY BAD GUYS S3SHOOT

2750 ;

2748 FIRPOW .BYTE 1,2,4,4,5,8,8,6,6,5,8,46,9,6,6,8,9
2770

27868
2798 SHTDR .BYTE $04,%06,$65,%04
2808 ;

wae cma cam

waa we ae

e e

et
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2818 COLK  .BYTE $00,%$55,%AA4,$FF

2828 POR .BYTE $C@,$30,$8C,$03
2838 ;
28480 .END

Listing C-28: The XXPLOT Subroutine Source Code

1000
101@
1820
1836
1648
1e5ae
1psa
1a7a
iaga
1878
1106
1110
1128
1138
1148
11358
11én
1178
1186
1178
1ze8
1218
1228
1238a
1244
12548
1248
1278
1zce
1278
1zea
1321a@
1328
13238
134@
1358
13280
1378
1228
1378
14e8
141
14286
14380
144a
14508
1448
1478
1486

;PUT" 20 : XXPLOT

;Y IN YPNT

iX/2 IN XPNT

{COLOR IN COLOR

iGRAPHICS BASE ADDRESS IN BGBASE

H
{EXCLUSIVE OR‘S & POINT
3
{SINCE THE INPUT TO THIS ROUTINE
tWILL BE SPRITE POSITIONS, THE
iXFNT AND YPNT REGISTERS WILL
:BE ADJUSTED FOR THE SPRITE OFFSET
H
¥PLOT  ANOP

LDA YPNT

SEC

SBC #$32 {VERTICAL OFFSET

CMP #307

BCS RTRI

T

LDA XPNT

SEC

SBC H#$0E {HORIZONTAL OFFSET/Z

CMP #$AD

BCS RTR1

L3R &

LER &

Tery

LDA GBASE

cLC

ADC WVLKUPL %

STa POINT

LDA GBASE+1

ADC VLKLUPH, X

STA POINT+1

LD& POINT

cLC

ADC HLKUPL,Y

STa FOINT

LD& POINT+1

ADC HLKUPH,Y

5Tés POINT+1

E]
LDA XPNT
AND H$03 {STRIF BIT POS
Tex
LDY ‘#¢@a
LD& CPOINTY,Y
iAND PAND,X jCLEAR BIT

247



1470
150a
151@
152a
1538
154@
1559
1580
1578
1588
1570

Listing C-29: The LOOKUP Data File

.:116068
.:1108088
.:1618
.:1018
1182808
.:1028
11830
1038
10640
1848
1050
1058
1846
1848
1070
1078
16886
1088
10906
1898
18A0
10A8

-
[ ]
[51]
o

1888
1eCe
1ecs
ieDo
1eps8
10E®
18ES8
1eFe
10F8
1100
1188

-
——
-
oo

1120

248

RTR1

28
52
38
45
28
4F
31
45
53
3F
80
aF

STéA
LDY
LD
AND
ECR
LDY
STA
RTS

CTEMP
COLOR

COLK,¥

FOR X
CTEMP
#$a0

(POINTY,Y

.END

28 43
48 54
28 53
42 32
20 Se
41 4E
34 2C
4E 20
Ce C3
Ce Ce

4aF

56

1218

1288



12De
1208
12E6
12E8
12Fe
12F8
1300
1388
1318
1318
1326
1328
1330

—
ww
H W
© 0

1348
1356
1358
1346

Listing C-30: The BOGSPR File

Bx
PC
. 3CO3E

.:140800
. 140088
.:14010
.:4018
.:14020
.:4028
.:14030
.:4038
: 4040
14848
14856
14858
14046
. 14848
14878
14078
HE: 1431 ]
.:140888
140896
HET ]
:146A0
14848
: 48806
14888
:48ca
:1408C8
.148D0a
. 314008
. 140E8B
. 140ES8

SR AC
32 ee

XR
Cc3

YR SP
00 F&

PprbpbdHop
-t e s . (D
NN= 00T
OO0 O

41360
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Hp PP D
NNNNNDDN
MTMMO o0
[~ I )

. 143ES8
. 1432F9
.t43FS3
. 14404
. 14468
.:1441@
.:4418
. 144280
. 14428
. 144306
. 14438
. :444a
. :4448
. 14450
. 14458
. 14440
. 144468
. 14478
.:4478
. 144808
. 14488
. 144908
. 14498
. 144A0
. :144A8
. :44B06
. :44B8
. :44Ca
. :44C8
. :44pa
.:44D8
. 144E0
:44E8
:144F@
:44F8
14500
14588
14510
:4518
. 14528
. 14528
. 14530
. 14538
. 14540

: 4548

14550

14558

14540
. 14568
.:4574a
. 14578
. 14580
.:4588
. 14598
. 14578
. 145A0
.1 45A8
. 145E0
. 145B8



. :145Ca
145C8
:45Da

:145E8
:145Fa
145F8
14488
14488
144180
14418
14420
:14628
14438
14438
144640
14448
14450
14458
14440
144648
14470
14478
14480
14488
14490
144698
144A06
144A8
:1446B0
:144B8
:44C0
:144C8
:44D0
:144D8
1 44E0
1 44E8
1446F0
1446F8
14700
14708
14710
14718
14720
14728
147320
14738
14748
14748
14750
14758
14740
14748
14778
14778
.:4780
. 34788
. 14798

145E8 -

L
w
a
[17]

LAY
00 00 000 W WMMO D
WONNOOUAND
DOV VO®OE O

4890

4886

48C8

Hbn
o ©
o O
[

48E@
43E8
48F0
48F8
4780
4988
4718
4918
4728
4928
49308
4938

B
~0
EY
[

4948
4950
4958
4940
4748

8 a6 %0 e @5 s S se TE 3e =S M R we &F ws 8% as e as &8 ma O8 my
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14778 FF FF F8 FF FF F2 FF FF .14AC8 B0 7F 08 00 2A
.:4%73 F8 FF FF FC FF FF FC @@ .:4ADB 86 68 2~ 06 060
.14986 @4 6@ 60 BE 60 0@ OF ao .:4AD8 00 00 60 ©068 e
.:4982 8@ IF 82 6@ 3F 80 Q& 37 . 14AEQ a8 80 00 aoe
.14998 C@ @6 &F Epb @0 EB 78 @0 . 1a/ED B al 68
.:4993 F7 Bo @wo EF Fd 29 FF Fo LrdeFa @a
149408 0@ 068 06 B0 00 0V 00 80 CraRFE [<X5]
L:49AS @@ A9 09 00 8@ @@ Bo @a L1 4ER@ (<15
.:47B6 A6 06 G6@ @6 @8 @6 @a ag L14BaE 25

47BE &0 0@ 80 Vo A0 VO @@ an Lr1dELR 14
14708 1B B8 &0 @2 @@ 6a 18 @a L14BLR B

@

L149C3 @@ 3C 80 @@ C2 @8 @@ C2
.145D6 @@ @@ 3IC

.:45D3 65 BO B0 13 0@ 9@ 09 @9
.:49E@ @0 @@ @0 @0 @@ @@ @8 @@
L:4%ES 8O 0@ 00 9@ A8 00 9@ 60
.:47F@ 60 6@ 0@ 00 @@ @8 0O 0O
.:4PFS B@ BA 0@ 89 89 BA 00 0O
.:144@8 BC 0@ 8@ 05 @@ 8@ 18 BE

D S DD D e
Do T T R @ S

OO D D 0 D o 05 D D T O

R R AR R IO N NI~ R o

om0 s
DeOARA I T D ED UM ¢ SO ORI o O R A RO R

D D D S OB 0D 0D S 0D 0D 0 e 3 D O
TS S T D ) 0D 1D T D D S )
Dot
=

R I I UG e~ R B~ A RDAR OO  B -DoCR

&
S

,:4ABS 8@ 3C B8 ap C2 68 B8 C2 [ ae
.14A16 @@ Be 3C ov @0 1S 60 60 @ o e
.:14A18 AB 906 Be S8 BB B0 08 BA GE @ e
.:14AZ0 00 @G 06 06 @0 00 AP 00 BE a8 &
,:14A23 00 @0 0@ 0B 8O BB BB B0 BC g8 @@ sB oag
.14A430 06 60 06 60 90 0@ O6 G0 BE TF @@ @R 4%
.14A38 68 0@ BB @B QB 0@ B o8 B Ee £B Ae a4
.14A40 59 B8 B0 49 86 B8 Zn 68 B2 B8 @8 30 a8
.:14A448 a0 3E 66 08 20 BB B0 4% BE WE BS 20 a8
.:14A58 @6 86 4% B8 68 14 @O By BE B @8 BE @a
.14A58 08 B0 00 D@ 80 VO 00 0V BE DE 85 48 8a
. 1446 @60 PG OO 6B 6@ V@ 06 60 AR BE B@ AW ad
.14A43 0O BB 06 00 V6 BB 9@ 0a 41 @@ ae Az 20
.14A7H B8 80 6@ B0 6@ 08 60 @O 2@ 35 Eb &g FF
.:14A7S 00 8D 0D BO 60 GO A0 B8a E@ @@ FF EB Q@
.14A86 BC 6O 06 &B 66 0@ 24 8O 2F Z& @ av 2g
14A88 88 7F 60 08 4% 68 B0 2A 9@ @@ @a 28 a8

14490 00 60 4B 66 08 14 80 @0 Ge A9 a8 ab @e

:4A98 PP 98 B8P 80 0D DD VO 0O aE @e 98 8o aa

:4AAB 68 66 00 00 0B OB B0 00 B0 B0 9@ 88 aa

FF FF @@ @@ FF

:4ABG 06 6@ 60 60 086 60 0@ 60
:14AB3 00 00 0@ 00 00 0@ @00 00

.14AAS 6O BB 00 00 60 0O DO 0O L14Caa
.:4ACE BC 8@ 06 24 68 08 2A 00

Listing C-31: The OOPLOT Subroutine Source Code

1808 PUT"28:00PLOT

181@ :¥ IN YPNT

1028 X2 IN XPNT

1838 ;COLOR IN COLOR

1848 ;GRAPHICS BASE ADDRESS IN GBASE
1856 ;

1648 :0R°S A POINT

1876
1838
1678
i1a@
111@

ime tan e ms cme
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DA IR0

o

O D R @ S @ S D

P I NI IO

BB DA RO DU o R b
e R 0 i >

Bt

O S D 0 P T D T D

[l

eI FI AR RO AR R~ o Iy I

AN D Y B RO

T e D D DD D e 0D S D R DR S
D Ty

g
T D D

-

D )
I A R I I DDA RO RO I &3

O T D e 5
[ O o DDl ¢ IO o Do

W R D &
T S D
ST T



1128

1138 OPLOT

114a
115@
1148
117@
1180
1178
12a8
1z1ae
1228
1238
1248
12564
1240
1278
1288
1278
1388
1214a
1328
1338
1348
1258
1348
137e
13280
1378
14ma
1414
1420
14320
1448
1458
1422
147a
1428
147a@
1Saa
1518
1520
1538
1546
15589
1588
1578
15808

RTR1
POR

PEND
COLK

ANOP
LDA
CMP
BCS
TAX
LDA
CMP
BCS3
LSRR
LSk
Tay
LDw
CLC
00
STe
LD&
ADC
STe&
LDy
CLC
“DhC
STa
LDA
ADo
STA

LDey
AMD
Tax
LDy
LD#A
AlD
STe
Lo
LD#
AND
ORA
LD
STA
RTS
BYT
BYT
BYT

LEMND

YPNT
HECT?
RTR1

HPNT
Hea0
RTR1
A
&

GBASE

KUPL X
FOINT
GEASE+1
ULKUFH , %
POINT+1
FOINT

HLKUPL
POINT
POINT+1
HLKUPH,
FOIMT+1

KPNT
HE032 : 5T

3
"

F BIT POZ

T
-t

HE60
CPOINT)Y

PAtD X PR BLT
CTEMP

COLOR

COLK,Y

FOR, X

CTEMF

#:20

CPOINTS,Y

E $C0,$30,38C,$83
E $3F,$CF,$F3,%FC
E $60,$35,%068 ,$FF
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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
$D800, 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

254

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—Two bytes in memory that con-
tain the address of the routine to be executed
when an interrupt occurs.

KERNAL—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
$00FF, 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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Index

<,4,5
.BYTE, 4, 51
.DBYTE, 4
.END, 4

.LIB, 4, 20, 65
.MAC, 5

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
assembiler, 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

BASIC program, 120

BCC instruction, 79

BCOLO register, 29

BCS instruction, 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

bitmapped 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

BOGHOP game, 64

BOGHOP program, 64

BOGHOP program source code,
207

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

CLBACK(1 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
DDRA 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
DS macro, 104
DS 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

260

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

1
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
LDA instruction, 88

LDMEM macro, 110
LDMEMX macro, 111
LDMEMY macro, 111
LDX instruction, 89
LDY instruction, 89
least significant bit, 9
level of play, BOGHOP, 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
MLTSP 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 bitmapped mode, 30
multicolor graphics grids, 49
multicolor mode, 28
multiplexing, 2
multipliers, sprite, 31
MULTOF 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

-]
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 BOGHOP, 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
QDDEC macro, 115
QDINC 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

SEl instruction, 95

setting sprite color, 31

shots in BOGHOP, 72
SLIB.O, 55, 56

SLIB.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

STY 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
TYA instruction, 98

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

v
vertical sync pulse, 1
VIC chip, 23
vic Il, 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

¥4

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.

I I'm interested. Send me: =
|

| disk for the Commodore 64 (6422S) :
= TAB BOOKS catalog i
| —— Check/Money Order enclosed for $19.95 plus $1.00 shipping and handling I
j for each disk ordered. i
| VISA _____ MasterCard =
= Account No. Expires ]
= Name =
I Address =
= City State Zip :
= Signature I
i |
I Mail To: TAB BOOKS INC. =
| P.O. Box 40 i
| Blue Ridge Summit, PA 17214 i
|

l (Pa. add 6% sales tax. Orders outside U.S. must be prepaid with international money orders in U.S. dollars.) =
| TABI919 ||
h-----------------------------------
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Commodore 64" Assembly Language
Arcade Game Programming

by Steve Bress

Discover the secrets of writing your own
pro-quality, fast-action, animated arcade games!

Unlock an exciting new dimension of your C-64’s graphics capabilities
that’s just not possible when you program in BASIC! Discover how you can
create amazingly sophisticated arcade-type games featuring the fast-paced,
animated action and sophisticated sounds used in arcade video machines
and commercially produced computer games retailing for upwards of $40!
Even find out how you can use assembly language game techniques to bet-
ter control your C-64 in all types of programming applications!

Everything you need is here in this learn-by-doing handbook. It gives
you a firm understanding of how your C-64 functions—the VIC Il and SID
chips, the way memory is banked, how graphics are controlled, collision
detection, interrupts, and more. You’ll find numerous techniques that will
help you easily solve initial game designing problems plus dozens of
subroutines, utilities, tips, and tricks that can save you hours of coding time
when you are creating games or almost any other kind of assembly language-
based program.

There’s even a complete set of macros that makes the design of sprites
and animation far easier and more productive than anything you’ve ever been
able to accomplish using BASIC. Creation of music and sound effects is also
thoroughly explained. And, using the two full-scale example programs
(Revenge of the Phoenix and Boghop) as your guide, you’ll be designing
your own animated arcade games in record time.

If you’ve ever wanted to try your hand at writing fast-paced arcade ac-
tion games for your C-64, you'll find this a truly exciting sourcebook. It shows
you how to effectively come up with game ideas, how to plan your game
scenario, how to code, and finally to test your game to make sure it’s work-
ing the way you want it to!

Steve Bress is the co-owner of a company that specializes in custom
interface boards for home computers. He has extensive programming ex-
perience for home computers ranging from the ATARI 2600 to the IBM PC!
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Blue Ridge Summit, Pa. 17214
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