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s a koo & ok ok ok ok ¥k %

FROGRAMMER: GARTH DOLLAHITE

FILE:,

11 invapers  DISK VERSION

JIM DRAMIS

AUGUST 1981
JANUARY 1982

HC2. JEDI. SRC. INVADER

ok % ok ok % % ok ok ok %

HHHRHERR AR AR E SRR R D E R U FE USSR R R RS2

*

DT
TITL

.rTI 7

*INVADERS‘

DEF . SFIRST, SLAST, S8LOAD
SFIRST EQU %
SLCAD EGU $

B

@5TART

SRS RSB SEB S LRSS AR BS IS A H B A A SEEREERA B SE SIS SN

* SYSTEM EQUATES
S35 95 36 346 33626 9035 96 3036 26 4F 45 36 36 35 S 10 10 B 35 3HF0 IE 046 36 36 45 38 36 3 B I 40 B0 36 SEIE S I I I S WA R

SCAN
SOUBLK
S0OUDC
SCANW
GPLWS
VDPRD
VDPWD
VDPADR

EQU
EGQU
EQU
EGU
EGU
EQU
EQU
EQU

>000E
>83CC
>B3CE
>83D4
>B3EQ
>BB0O0O
>8C00
»>8C02

#

ADDRESS OF SCAN ROUTINE

SOUND BLOCK ADDRESS

SOUND DOWN COUNT ADDRESS

SCAN WINDOW TO KEEP VDP REG 1 .
GPL WORKSPACE

VDP READ DATA WINDOW ADDRESS
VDP WRITE DATA WINDOW ADDREGBS

53030 4 3 30 50 33 3 20 3 35 30 3 330 3 SE 20 30 4 30 36 30 30 3 336 4030 30 30 40 30 3646 30 9 3 35 3030 46 30 30 I 0 S N N W

# CONSTANTS
AR S I R A R BB R SRR IR S SR R R H W H 3 I R S R N

HOQZ20
HO030
Ho082
HO182
HOZ282
HO302
HO604
HOO1C
HPE7E
HFFFF
Di800
DO&0O
HQ1
HOS5
HO7
HO8
HO9
HOA
HORB
HOC
HCD
HOE
HOF
H10
Hi4
H23

EVEN
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

>0020
>0030
>0082
»Q182
>0282
>0302
>0604
~001C
SOETE
>FFFF
1800
&00
=01
>00
07
>08
>09
>0A
>0B
>0C
»0D
>0E
>OF
>10
»14
23

+*

TEST
TEST




H28
H2A
D21
H1B
H1E
H31
H32
D55
H3C
H40
H50
Ha8
H4E
H59
HE0
HB1
HE2
HB3
HE4
HES
HB&
HE87
HE8
HEC
H90
HCF
HDO
HFD
H&8
HSHPTR
HBC
HCO
HCB
HE2
HF 1
NEGA
HFS
NEG&
HFE
NEG2
HO2
HOD
HO4
HOG&
HOO
H20
H30
TSHOT
TSCAN
TSSHP
SEC2
SBTR
SHTOPR
UPL
BTR
D20
D&O
SUPMGN
GLMRGN
GRMRGN
MSGP AU
MSGBLK

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
EQU

EGU

EQU

EQU

EQU

EQU

EQU

EQU

EQu

EGQU

DATA
DATA
DATA
DATA
DATA
DATA
EQU

EGU

EQU

EQU

BYTE
BYTE
BYTE

>28
24
21
>18
>iE
>31
>32
55
>3C
>40
>50
>44
>4E
»>59
>80
>81
»>82
»83
~84
>85
>86
>87
>88
>8C
>0
>CF
>DO0
>FD
68
>A4
>BC
>CO
>C8
>EZ
»Fi
>F& -
>
>FA
>FE
HFE
HO302+
HO302
HO&0O4+1
HO&04
HOD20
HOQ20+1
HOO30+1
HO1
HO1
1200
120
0257
>0220
>0062
>0270
Hia
H3C
H10
H20
216

ADDRESS OF DROPPINGS PTRN IN SDH

POINTER TO LOWER SCREEN BLANKS

HORIZONTAL SHOT DB POINTER

DOUBLE SIZE SPRITES

WHITE TEXT. BLACK BACKDROP
NEGATIVE 10

WHITE TEXT, LIGHT RED BACKDROP
NEGATIVE &

NEGATIVE 2

TIMER TO MOVE SHOT/DROPS

TIMER TO SCAN

TIMER TO START SHIP

TWD SECOND DELAY

BOTTOM RIGHT CORNER OF SHIELDS PTRN
SHIELD TOP ROW POINTER

UPPER LEFT CORNER OF INVADER SCREEN
BOTTOM RIGHT CNR OF INVADER SCREEN

SHOT UPPER MARGIN
GUN LEFT MARGIN
GUN RIGHT MARGIN

#FF, 270, 261, 275, 273, 265, »FF
>86&. 86, 286, >86, »B4&, »86, >8&



MSGTST BYTE >74., 24695, 273, 574, >FF
MSGEPD BYTE 263, >5C, I:5F, 67, ZFF, 263, >60, »55
SHFREG BYTE >14.2A0,2x14 SHOT SOUND FREQUENCIES
BITMSK BYTE >80.>40, »20, >10, >08, >04, >02, >01 BIT MASK
GHPTRS BYTE >AQ, >A0, A0, >9C GUN HIT PATTERNS
DEMOM BYTE >FE., 1,08, »FE, 2, 14 DEMO MOVES
BYTE >FE, 1. 04, >FE, 2: 4
BYTE >FE., 1, 12, >FE, 2, &
BYTE 1.,1.2.,2,%1:,1.2,2,1,1,2,2:,1, 1,2, 2
BYTE >FE. 1. 10, >FE. 2, 12
BYTE >FE. 1,04, >FE, 2, 6
BYTE >FE. 1,08, >FE, 2, 10
BYTE >FE. 1, 12, >FE, 2,10
BYTE >FE, 1,08
BYTE 2,2:1.,1,2,2.1,1
BYTE >FE. 2, 6&
BYTE >FE, 1, 04, >FE, 2, &
BYTE >FF.,>FD
MSGSCN BYTE 263, »53, »62, »55, >55, >5E, >38, >40 M8G FOR CHEAT
BYTE >4Q, >30D, >44, 240, >»3%
MSGFF BYTE >FF, >FF., FF, >FF. >FF, >FF, »FF, >FF
BYTE >FF, >FF. »FF. >FF, >FF, >FF, >FF, >FF
BYTE >FF, >FF. >FF, >FF, >FF, >FF, >FF, >FF
BYTE >FF. >FF, »FF, >FF
MSGRED BYTE >FF.>FF, >FF, >FF, >FF, 270, >72, >65
BYTE 373, 373, »FF, >72, >65, »&4, »6F., >FF -
BYTE >6F, 272, 2FF, 262, 261, 263, 268, >FF
BYTE >FF, >FfF, 2FF, »FF
ZEROSO BYTE 250, >50, 50, 250, >50 HIGH SCORE VDP 1008
IROWS DBYYTE >00, 200,210, 210, >20: *20¢ INVADER ROWS
TS8SAU DATA »3EBC, »8CO01 TITLE SCREEN SAUCER
DATA >3EBC, >A804A
BYTE >DO
IINVAD DATA 20001, »14135, 22627 INITIAL INVADERS FOR TS
IINVD DATA 20202, >FDFE, >0202 INITIAL INV DIRECTIONS
INVADS BSS &
INVDIR BSS &
TIME DATA 20000 TIME COUNT TO GO TO DEMO
WAIT DATA 20000
WNDFPOS DATA 0000
MAXPOS BSS 1
STORAG BSS S - JEDI -
CHEAT BSS 1 - JEDI -
CHEATS BSS 1 - JEDI -
SCRNUM BSS 1 - JEDI =~
SAVRI1 BSE 1 - JEDI -
SAVREG BEE I - JEDI -~
INDEX3 B5S 2 - JEDI -
TITLFG BSS i -~ JEDI -
R HE R R R W I I I R AR SR R RIS e B SN
# CHARACTERS TO G0 TO PATTERN MAME TABLE +*
L2 X332k E3-F 2kl Rl 1ok P-d- 2 - R R . R R R R R P Y R Y
SVALL BYTE 373, 361, 373, 263, 365, 372 SAUCER VALUE MSG
BYTE FF, »76, 261, 26C, >75, 265
BYTE 254, >FF, 2F0, >33, >50
COPYRT BSS B8 COPY RIGHT SYMBOL
CHAR B8S 512 CHARACTER SET
###CHAR1 BSES 512 CHARACTER SET - JEDI -
SCOREL TEXT 'SCORE Q0000 HI SCORE -

ZERDED




HISC

PSCORE
HSCORE
SHIELD

TITLES

BUNKER

TEXT
BYTE
BSS

BSS

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
DATA
DATA
DaTA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
BATA
DATA
DATA
DaTA
DATA
DATA
BYTE
BYTE

->FFFF,

100000 "

=>FD

3

3

>30, >31, 232, >FE, 2FF, 3
>34, 237 238, >FE, »FF., 4
>3C, »3D0, »3E, »FE, >FF, 3
>A2, »43, »44, >FE, 2FF, 10
»33: 2348, 233 PFE: ZFF., 3
>39, >3A, »3B; >FE, >FF, 4
>3F, >40, »41, >FE, >FF, 3
>45, 44, 247, >FD

>FFFF. »FFFF, >FFFF, =FFFF,
>E&D1, >D4D5S, PE2E3, »FFFF,
>FFFF, >FFFF, >FFFF, >FFFF,
>FFFF., >FFFF, >FFFF., >FFFF,
>FFFF, >FFFF, >FFFF, >FFEF,
>9EAL, PA3FF. 2FFFF, >FFFF,
>FFFF, »FFFF, >FFFF, >FFFF,
»>FFFF., »FFFF, >FFFF, >FFFF,
>FFFF, >FF22, >»2385, >7F81,
>7F82. »80FF. >FFFF, >0407,
>FFFF, >FFFF. >FFFF, >FFFF,
>FFFF, 2FFFF, >FFFF, >FFFF,
*FFFF, >989%9, »A470, >A478,
>70A3, >91AD, »>9395, >A2FF,
>FFFF. >999E, >70A4, >9895,
>969F, »AZFF, >FFFF, >FFFF,
2FFFF, >9D91.: >A89%9, >FDAS,
>FFFF, >FFFF, >FFFF., >FFFF,
>FFFF, >FFFF. >FFFF, >FFFF,
>FFFF, >FFFF, >FFFF,
>P9AB: 2A4A2, 29170,
>B395, 27091, »A791,
>91A4, >7083, >B0B0O.
*709F, >QE93, 27092,
>A295, >A091, »99A2,
»>86G7C, »8080, 8070,
>FFFF, >FFFF, >FFFF,
>FFFF, >FFFF, >FFEF,
>FFFF, FFFF, >FFFF,
>FFFF, »FFFF, »FFFF,
>FFFF.: >FFFF, >FFFF,
>EOE4, >D9DF, »DEE3,
2FFFF., »FFFF, »FFFF,
>FFFF., Z>FFFF, >2FFFF,
>FFFF. >FFFF, >C1BE,
»*D7E2, >DSE3, *E3D9,
>FFFF, »FFFF, >FFFF,
»FFFF., >FFFF, >FFFF,
*FFFF, >FFFF, >C2BE,
*BODE, *D1E3, FE4E9,
*FFFF, >FFFF, >FFFF,
>FFFF, >FFFF, >FFFF,
>FFFF. »FFFF., >FFFF,
»5953, >554F, >FFFF,
>FFFF.: >FFFF. >FFFF,
>FFFF, >FFFF, *FFFF,
>FFFF, »FFFF, >FFR0, >818%,
7099, >9EAZ, 2A4A2;, »ASPD,
>80, >FE, »81, 10

>FF., 2FF. Z2FE, >»81, 10, 82

>FFFF,
>9291,
>FFFF,
>7E70,
SFFFF,
>7081,
>FFFF,
>FFFF,
>FFFF,
>EFFF,
>FFFF,
>BODF,
SEFFE,
SFFFF,
>FFFF,
>D1D7,
SFFFF,
>FFFF,
>FFFF,
>DBE4,
>FFFF,
>FFFF,
=FFFF,
»585F,
>FFFF,
>FFFF,

CURRENT HIGH SCORE

*FFFF, >FFE4, >D9B0, >DYDE
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >EFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFAO, >9F99
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>BOFF, >FFFF, >1011, >B180
>818%, >7F83, >80FF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
»9570, >A995, >9CC, 9FAY
>FFFF, >FFFF, >FFFF, >FFFF
>7093, >959E, >A495, >A270
>FFFF, >FFFF, >FFFF, 5FFFF
>FD70: SA0FF, Z9FFE, SA4A3
>FFFF, >BF8F, >8FFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF., >FFFF, *FFFF, >FFFF
>9D99, >A3A3, >999C, 39570
>AR94, >9594, >FFFF, >FFFF
>8070., >A09F, »999E, >A4A3
>91A3, >95FF, SFFFF, >FFFF
>9594, 37095, >AL9S, DA2A9
>A09F, D999E, >A4A3, DTEFF
>FFFF, >FFFF, SFFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF.: >FFFF, »FFFF: *FFFF
>FFD9, >DEE&, >D1D4, >D5E2
>FFFF, >FFFF, >FFFF, >FFFF
SFFFF., >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
>BODD, >DSE2, >D5DC, >E9BO
>E&DS, SFFFF, >FFFF, SFFFF
>FFFF, >FEFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, FFFF
>BOD4, >DFE7, »DEE2, >D9D7
SFFFF. >FEFF, 2EFFF, YFFFF
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, >FFFF
FFFF, >&95F, >65462, 23053
>FFFF, >FFFF, >FFFF, >FFFF
>FFFF, >FFFF, >FFFF, 3FFFF
>FFFF. >FFFF, YFFFF, >FFFF
>B881, >70A4, >95A8, >91A3
»959E, >A4A3, >FFFF, >FFFF



PAKTE

BYTE
BYTE
BYTE
BYTE
BYTE
TEXT
BYTE

>FE, *FF, 8, >83

>FE, >FF, 22

>84, >FE, >FF, 8

»83, >FE, 86, 22, >87
=FD

‘PRESS ANY KEY TO BEGIN'

>FD

R R I B I B I I I 3F 3 9 335 3 I3 6 0 3 96 35 20 35 30 046 30 3045 SH 4 3 30 4 B 35 26 8

# INITIAL SFRITE ATTRIBUTE BLUCK
LR R e s R et S R A T L L L T LYY T R

ISAB

SAUBOD
GUNIP

EGUNIP

BATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
BYTE

>C000, >>800D DROPINGS
=C000, 800D

>C0Q0, >BCOD

»>C000, >800D

>C000, >B40F SHOT

»(000, >8C01
>C000, >ABOA

»C000, >9009 SPLAT
FFF7C, »8807 GUN

»H978, >9404 LIFT
>AA48, >8B04 EXTRA GUNS

*AAZ0. >8804
>AA30, >8800
»Do

3#

SAUCER WINDOWS
SAUCER BODY

F R BRI R R R AR BRSNS TSRS FEERS R BB E R LR R R B R SR HRBHIE

# SPRITE DESCRIPTOR BLOCK
i a R R A R st S 2R S R A T BT R T Y R Ty

DROPP
SHOT
BéUN
SHIPW
SPLAT
LIFT
GUNRR
GUNRM

GUNRL

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

»0000, >0000, >0000, >0000
20000, 24080, >4080, >4080
>0009, >0000, >0000, >0000
>0000, >0000, >0000. >0000
»8080, >8080, >8000, »0000
»0000, >0000, >0000, >0000
>0000, »>0000, >0000, 0000
>0000. >0000. >0000, >0000
>00006, >0000, >0000, >0808
20808, >1C7F, >FFFF, >FF&43
>0000, >0000, >0000, >0000
>0000, >0000. >8080, >B000
>0000, >0000, >8400, >0000
>0Q000, >0000, >0000, >0Q00
>0000, >0000, 2000, 0000
>0000, >0000, >0000, >0000
20500, >2200., »10AS5, >0245
»>2052, >08A0, >1560, 0000
20000, >2000, 4028, >0080
»e090, >B028, >4030, >0000
>FFFF, >FF00, >0000, 0000
>0000, >0000, >0000, >0000
>FFFF, >FFQ0, 20000, >0000
»0000, >0000, >0000, 0000
*0000, >0000, 0000, >0000
>0808, »1878, »FCFC, >FE&2
>0000, >0000, >0000, >0000
>0000, >0000. >0Q000, 0000
>0000, >0000, >0000, >0000
20000, >00&63, ZE3F7, >FF&3
>0000, >0000, >0000, >0000
#0000, >0000, >8080, >8000
>0000, 0000, >Q00¢, »>0000
>0808, >0COF, »1F iF, 23FR23
20000, 20000, 0000, >0000

#*

DROPP INGS

SHOT

WHOLE GUN

SAUCER WINDOWS

SPLATTERED INVADER

LIFT

REMAINS (HIT ON R}

REMAINS (HMIT IN ™M)

REMAINS (HIT ON L)



DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAaTA
DATA
DATA
DATA
DATA
DATA
DATA
DAT#A
DATA
DATA
DAaTA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
BATA
DATA
DATA

HDROPP

SHIP

>0000,
>0000,
>0000,
>0000,
»>0000,
20103,
>0000,
+0080,
>QG00,
>0307,
>0000,
>00e0,
200600,
>0207,
>0000,
*>0000,
>0000,
>060F,
>Q000,
>0000a,
»0000,
>040E,
>D000,
»0000,
+0000,
»>0C3F,
>0000,
>0000,
>0Q00,
>1C3E,
>0000,

20000,

>0000,
»183C,
>0000.
>Q000,
»0000,
»1038,
>0000,
+0000,
»0000,
*30FC,
>0000,
>0000,
>0000.
>20F8,
»0000,
+0000,
>0000,
>60F0,
>Q000,
»0000,
>0000,
*40EQ,
=0000,
>0000,
>Q000,
»>C0OCO,
»0000,
+Q000,
>0000,
>8000,

=0000, >8080, 8000
>0000, 0000, 20000
>0000, 0000, >»342A
»0000, >0000, 20000
>0000, >0000, >0000
>3FFF, >FFFF, >3F07
>0Q00, »0000, >0000
>F8FE, »FEFE, >FBCO
20000, 0000, >0000
>3FFF, >FFFF, >3F0F
>0000, >0000, >0000
>FOFC, >FCFC.: »FOCO
>0000, »>0000, >0000
>3FFF, >FFFF, >3F0OF
>0000, >0000, >0000
>EOQOF8, >F8F8., >E0BD
>0000, >0000, >0000
>3FFF.: »FFFF, >3FOF
=+0000, 0000, >0000
>COFO, »FOFO0, >C000
>0000, >0000, 0000
»3FFF, >FFFF, >3FOE
>0000, >0000, >0000
»>8B0EOQ, >EQEO, 8000
>0000, >0000, >0000
>FFFF, >FF3F, >0000
>0000, >0000, >0000
»C0C0, >C000, >0000
>0000, >0000, >0000
>FFFF, >FF3E, >0000
>0000. >0000, >0000
»B8080, »8000, 0000
>0000, >0000, »>0000
>FFFF, >FF3C, >0Q000
>0000, >0000, 0000
»>0000. 0000, >0000
>0000, >0000, >0000
»FEFE, »>FE38, 20000
>0000, >0000, >0000
20000, >0000, >0000
>0000, >0000, >0000
*FCFC, >7800, >0000
>0000, >0000, 20000
>0000, >0000, 0000
>0000, >0000, >0000
>F8FB, >7000, >0000
>0000, >0000, »0000
>0000, >0000, >0000
=0000, >0000, 0000
>F0&0, >0000, >0000
>0000, >0000, >0000
20000, 0000, 20000
>0000, >0000, >0000
»EQQ0, »>0000, >0000
>0000, >0000, >0000
>00C00, »0000, 20000
>0000, >0000, 20000
>0000, 0000, 20000
>0000, >0000, >0000
>0000, 0000, »>0000
>0000, >0000, >0000

INVADER HORIZ SHOT

SAUCER

i5

SAUCER

14

SAUCER

i3

SAUCER

12

SAUCER 11

SAUCER

i0

SAUCER 9

SAUCER 8

SAUCER 7

S5AUCER &

SAUCER 5

SAUCER 4

SAUCER 3

SAUCER 2

SAUCER 1



DATA >00Q00, »00Q0, >0000, »0000
DATA >0000, »>0000. >0000, >0000
DATA 0000, >0000, >0000, 20000

ZEROES DATA 20000, 20000, 0000, >0000 SAUCER O

DATA 0000, Z»0000, >0000, 0000
DATA 20400, 0000, >0000, >0000
DATA 0000, >0000, >0000, 20000

HERAEERAA AR SRR LA FERRARRA BRI R R AR A AR HFRARRRF RS ER NS
# PATTERN GENERATOR SETS

*

# % & & ok k %k

#*

INVADER LABEL DIGITS:
3. INVADER NUMBER — 1 THRU B

4. POSITION WITHIN CHARACTERS - 0,2,4, 6.8

9. WHICH HALF OF INVADER - L.R

& TOP OR BOTTOM HMALF FOR POSITION 8

THESE LABELS ARE FOR REFERENCE CNLY.

ONLY THE FIRST

LABEL FOR EACH INVADER IS USED IN THE PR{OGRAM.
L e T Y Y e Y LI E e L

#%% EYES #%n

#*

IPBOL DATA 20012, >0000, >0000, >0000
IPBOR DATA 0000, >0000, 0000, >0000
IPB2L. DATA >0004. 0000, >0000. >0000
IPB2R DATA »0080, >0000, >0000. >0000
IPB4L DATA >0001, >0000, 0000, >0000
IPBAR DATA 0020, >0000, >0000, >0000
IPB&L DATA 0000, >0000, >0000, >0000
IPB&R DATA 0048, 0000, >0000, >0000
IPBBLT DATA >0000, >0000, 20012, >0000
IPBBRT DATA 20000, »>0000, >0000, >000C
IPBBLB DATaA >0000, 0000, X0000, 0000
IPBBRB DATA >0000, >0000, >0000, >0000

*

DATA 0000, >0000, >0000, >0000
DATA >0000. >0000, >0000, >0000
baTa 0000, >0000, >0000. 0000
DATA 20000, 20000, >0000, >0000
PAGE

### Q0111 FLASHER %%

#*

IPAOL.  DATA 0000, >00Q00, >0000, >0000
IPAOR DATA 0000, 0000, 0000, 220000
IPAZL. DATA 0000, >0000, >0000. >0000
IPAZR DATA 20000, 20000, 20000, 0000
IPA4L DATA 0303, >0007. >0705, 20904
IPA4R DATA FOFO, >COF8, >FB828. »2414
IPALL. DATA 0000, 20001, >0101, >0100
IPAGR DATA >FCFC., »>30FE. >FE4A, >4AB4
IPABLT DATA 0000, >0000, >3F3F. >0C7F
IPABRT DATA >0000, >000G. »>0000, >0080
IPABLB DATA >7F92, >522D, >0000, >0000
IPABRB DATA >8040, >B00G, 0000, 20000

#*

DATA 0000, 20000, >0000, >0000
DATA 20000, 20000, »0000, >0000
DATA 0000, >0000, 20000, >Q000
DATA 0000, 0000, >0000, >0000
PAGE

#¥# 11000 FLASHER ##u

3

IPR0OL DATA >3F3F. »0C7F, 27F52, >F2A1
IP0R DATA 0000, 20080, >8080, 4040
IP92Ll. DATA >OFOQF, »031F, »1F14, >140B

A ok d ok % % ok K ok




IP?2R DATA
IP24L. DATA
IF?4AR DATA
IPR?4L DATA
IP94R DATA
IPSBLT DATA
IPFBRT DATA
IPI8BLB DATA
IP78RE DATA
DATA
DATA
DATA
DATA
3 PAGE
#3## BAT ###
*

>COCO, >00EQ, ZEQAQ, >A040
0000, 0000, >0000, >0000
>0000, >0600, >0000, >0000
=0000, >0000, 20000, >0000
=0000, 20000, >0000, >0000
>0000, >0600, >0000, >0000
>0000, 0000, 0000, >0000
>0000, >0G00, >0000, >0000
»0000, »0000, »00G00, Z0000
>0000, >0000., >0000, >0000
>0000, 0000, >0000, 0000
>0000, >0000, >0000. >0000
#0000, »>0000, >0000, >0000

IP80L.  DATA
IPBOR DATA
IFPG2L DATA
IPBZR DATA
IP84L. DATA
IPBAR DATA
IP84L. DATA

»0018, »>3C5A,
>0000, >0000,
>0000, >364F,
*>0000, »>C020,
>0000, 001D,
>0000. >00B8,
»>0000, >0304,

>A4242, >24Q0
>0000, >0000
>44600, 20000
»>2000, >0000
>2301, >0000
>C480, >0000
>0400, >0000

IP8B&4R DATA
IPBBLT DATA
IPBERT DATA
IPE8L.B DATA
IPBBRB DATA
DATA
DATA
DATA
DATA
#* PAGE

>0000, »6CF 2, 26200, >0000
>0000, >0000, >005A, >BD99
*>0000, >0000, 0000, »0000
24200, »0000, 20000, >0000
>0000, >0000, 0000, >0000
>0000, >0000, >0000, >0000
>0000, >0000, >0000, >0000
>0000, >0000, >0000, >0000
»0000, >0000, >0000, >0000

##4# PULSAR ###

3*

IP70L  DATA
IP70R DATA
IP72L. DATA
IP72R DATA
IP74L DATA

>3C7E, >FFDB, >FFFF, >7E3C
>0000, >0000, »>0000, 20000
>0Q00F, >1F 14, >1F1F, 20FQ0
»00Q0, >8080, >8080, >0000
>000Q., >0102, >0301, >0000
>0000, >8040, 2>C080, >0000

IP74R DATA
IP7&L  DATA
IP76R DATA
IP78LT DATA
IP78RT DATA
IP78LE DATA
IP72RB DATA
DATA
DATA
DATA
DATA
* PAGE

>0000, >0101,
>00F0, >FB48,
>0000, >0000,
>0000., >0000.
FTE7E, >3C00,
>0000, >0000,
»0000, >0000,
>0000. >0000,

>0101, 20000
>F8rg, >F000
»>003C, >7ES5A
>0000. >0000
0000, >0000
>0000, »0000
>0000, >0C00
=00040, 20000

>0000, >0000,; >0000, >0000
»>0000, >0000, >0000, >0000

##% HALF FLASHER WITH EYES s###

it

IP&OL  DATA
IP&OR DATA
S IP62L DATA
IP&ER DATA
IP&4L. DATA
IP&4R DATA
IP&LL.  DATA
IP66R DATA

S3F3F, X0CTF, 27F52, >92A1
>0000, >0080; >B08B0, >4040
+OFOQF, >031F, >1F14, >1408B
>C0C0: >00EOD, >E0AQD, >A040
>0004, >0000, »0000, 20000
>0080, >0000, >00600, >0000
0000, >0000, 0000, >0000
20012, »00Q0, 20000, >0000



IPGBLT DATA
IPABRT DATA
IP&BLB DaATA
IPGBREB DATA
DATA
DATA
DATA
baTa
* PAGE

>0000, 0000, >3F3F, Z0C7F
>0000, >0000, >0000, >0080
>7F92, »522D0, »>0000, >0000
»8040, >8000, >0000, >0000
>0000, >0000, >0000, >0000
>0000, 20000, >0000, >0000
>0000, >00600, >0000, >0000
20000, >0000, »>0000. »>0000

##¥% TURNOVER #3#3#

#*
IPSOL. DATA
IPSOR DATA
IP52L. DATA
IPS2ZR DATA
IPS4L DATA
IP34R DATA
IPS6L. DATA
IPD&R  DATA
IPSBLT DATA
IPS8BRT DATA
IPS8LE DATA
IPS8REB DATA
DATA
DATA
DATA
DATA
3 PAGE

20000, >001C, >3ER4, >6343
>0000, >0000, >0000.: >0000
000G, >0EQ7, 20301, >0101
20000, >0000, >8080, >8080
>0101, 0101, 0101, 20101
»B8080, >8080, >8080, >8080
>0000, >0000, >0000, >0C00
>0018, >3870, >EQCO, >COCO
>0000. >0000, >0000, >0000
200090, >0000, >0000, >0000
>0000, >FFFF, 20000, >0000
>0000, >0000, >0000, >0000
>0000, >0000, >0000, >0000
>0000, >0000, >0Q00, >0000
>0000, >0000, >0000, >0000
>0000, 20000, >0000, 20000

### SNAKE ###

*
IP40L. DATA
IPAOR DATA
IP42l. DATA
IP42R DaTA
IP44L. DATA
IP44R DATA
IP4&6L. DATA
IP46R  DATA
IP4BLT DATA
IP48BRT DATA
IP4BLE DATA
IP48RB DATA
DATA
DATA
DATA
DATA
%* PAGE
##% INVADER
3*
IP30L. DATA
IP30R DATA
IP32L. DATA
IP32R DATA
IP34L DATA
IP324R DATA
IP3&L DATA
IP3&4R DATA
IP38LT DATA
IP38RT DATA
IP38BLB DATA
IP38RB DATA
DATA

>3E2A, >3E08, >0808, >1C1C
>0000, >0000, >0000, >0000
>0F0A, >0F02, >0408, >1C1C
>B8080, >8000, >0000, >0000
>OF0A, >0F02, 20100, >0101
>8080, >8000, >0080, >C0CO
>0000, >0000, >0000, 20101
>FBAB, >FB20, >4080, >C0CO
>0000, >0000, >003E, >2A3E
>0000, >0000, >0000. >0000
=1iC1C, >0000; 0000, >0000
>0000,; >0000, >0000,; >0000
>0600, >0000, >0000, 20000
0000, >0000, >0000, >0000
>0000., >0000. 0000, 20000
>0000, >0000, >0000, >0000

THREE s34

>081C, >3E&B, >7F 14, >2241
>0000, >0000, >0000, >0000
>0207, >0F L&, »1F05, 0805
>0000, >80C0, »>C000, >B8000
>0001, »030&, >0701, 20204
>80C0, >EOQBOD, XF040, >2010
>0000, >0001, >0100, >0000
22070, >FBAC, >FC50, »B8850
»0000, >0000, >081C, >3EAB
>0000, >0000, 0000, >0000
>7¥14, >2214, 20000, 20000
>0000, >0000, >0000. 20000
»0000, 20014, 20022, »1C00




DATA 0000, >0000, »>0000, 0000
DATA 0000, 0014, 0000, >1092
baTa »0000, 0000, >0000, >0000
* PAGE
### JNVADER TWO ###
™
IP20L DATA >6322, »3E&4B, >FFBE, >A2364
IP20R DATA 0000, >0000, >8080, >8000
IP22L DATA >1808, »2F24A, »3F0OF, >0830
IP22R DATA >C080, >A0AD, ZE0B0, >B0&0
IP24L DATA >0602, 20304, 20F0OE, >0A03
IP24R DATA >30Q20, 2EQBRBO, 2FEES, >2840
IP246L.  DATA >0100, >0202, >0300, >0003
IP24R DATA >BCBS, >FAAA, >FEFS, >8804&
IP28BLT DATA >0000, >0000, >6322, >BEAA
IP28RT DATA >0000, >0000, 20000, >8080
IP2BLB DATA >FF3E, >22C1, >0000, >0000
IP2BRB DATA >B0DO, >0080, >0000, >0000
DATA >0000, >0014, 20022, >1C00
BaTA 0000, >0000, >0000, 20000
DATA 20000, >0014, 20000, >1C22
DATA 20Q00. »>0000; 20000, 20000
* PAGE
##¥# INVADER ONE ###
*
IP10L. DATA Z1EFF, >CCFF, »FF12, >21C0
IPIOR DATA >00C0, >COCO, >CO00. »00CO
IP12L. DATA »073F, >333F, »3F04, >0B0C
IP12R DATA 2>80FQ, >»30F0, >F080, >40C0
IP14L DATA >010F, >0COF, 20F01, >020C
iP14R DATA >EOFC, >CCFC, >FC20, >100C
IP1&L DATA->0003, >0303, >0300, >0Q000
IP16R  DATA »78FF, >33FF, >FFA48, >84CC
IPi8BLT DATA >0000, >0000, >1EFF, >CCFF
IPI8RT DATA 0000, >0000. >00C0, >COC0
IP18LB DATA >FF12, >2133, 20000, 20000
IP18RE DATA >C000, >0000, >0000, 20000
DATA 0000, >3300, >0021, >1E00
DATA 0000, 0000, 20000, >0000
DATA >0000, >3300, >0000, >1E21
DATA 20000, 0000, 0000, >0000
* PAGE
# BOTTOM BORDER
+*
BBRBORDR DATA 20000, >7F7F, 37F70, >7070
DaTA >0000, >FFFF, »FFO0Q, >0000
DATA >00Q00, >FFFF, >FF07, 20707
DATA >7070, 27070, 27070, »7070
DATA >070Q7, 20707, 20707, >0707
DATA 27070, >7G70. >707F, >7F7F
DATA >0000, >0000, >00FF., >FFFF
DaTa >Q707, »0707, #07FF, >FFFF
#* YELLOW SAUCER VALUES
YSVAL DATA >FFFO0. >525%, >FFFQ, >5550
DATA DFFFO, >5755, >FF51, >5050
DATA >FF51, »5255, >FF51, »5550
DATA >FFS52, »>5050, >FF53, 35050
#* RED SAUCER VALUES
REVAL DATA >FFF0. >»5350, >FFFO0O, >5353
Data >FEFQ, >5356, >FDFQ, »5398
DATA FCFO, »5452, >FBFO0, >5455
DATA >2FAFQ, »5950, 2F9F0, >55564



SHLDP

it

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAaTA
DATA
DATA
PAGE

>F8FQ, »>5&33, HF7F0, »5751
XF&FO0, 25853, >F551, »5050
>F451, >5253, >F351, >545%7
~F252, >5550, >F155, >5050
>FO78, >7878

>0003, >070F, >1F3F, >3F3F
>Q0FF, >FFFF, >FFFF, >FFFF
>00C0, EGF0. >FBFC, >FCFC
>3F3F, 23F3F, D3F3F, >3F3F
>FFFF, >FFFF, >C381, >8181
FCFC, >FCFC, >FCFC, >FCFQC

A A A R R IR R RN R R RN RS AR E BB E AR R U R L E LR SRR RSB ESE

# PATTERN COLOR TABLE
it b L SR L P Sl L L E R T R Y R Ry

PCTBLB
PCTBLA
PCTBL?
PCTRLSB
PCTBL7
PCTBLG&
PCTBLS
PCTBL4
#*

# INITIAL PATTERN

#*
PCTBL3

*

DATA
DATA
DATA
DATA
DBATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DaTaA
DATA
DATA
DATA
DATA

*

HALF FLASHER WITH EYES

>9090 EYES

>&6060 00111 FLASHER
>4040 11000 FLASHER
>2020 BAT

>DODO PUL.SAR

>C0Co

>7070 TURNOVER
2A80A0 SNAKE

COLOR TABLE

>3030 INVADER 3
>B050 INVADER 2
+&6060 INVADER 1
>FOF0, >F000 SHIELDS
>FOFQ NUMBERS
>FOF0.: >FQFQ LETTERS
>4000 BOTTOM SC
>0G00, >0000, >0000, >0000
>0000, >0000 TOP SCREE
>0000 TOP SCREE

# TITLE SCREEN PATTERN CDLOR TABLE

#
TSPCTB

#

DATA
DATA
DATA
DATA
DATA
DATA
DATA
PAGE

>3030
>5050
26060
>FOF0, >FQFQ, >FOFQ, >FOF0
»DODO, >DODO, >DODO, >DODO
27070, 37070, X7070, 27070
>0000

REEN

N
N

INVADER 3
INVADER 2
INVADER 1
CHARACTER SET 1
CHARACTER SET 2
CHARACTER SET 3
BLANKS

HH W H A0 30 e H I R 300 3 038 3R S I 2R SR I 9E 36 0 96 36 38 B 36 H 0H 36 1696 3R 3 30 3036 3 236 96 36 20 3095

# SOUND LIST

#*

RN R R AR RH R RS H R I 3351 33 h S 30 3 3364 30 3 36 30 4 0 30 608 363536

IMSL

GOSL.
G851

IHSL.

SHSL

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

&, »9F, >BF, >D0, »FF, >CF, >3F,
1. 2DF, Q

4, »9F, >BF, >DF, >FF, O

8, >9B, >BB, >DF, >FF

>88, >14, >A0, >14, 0

7. 29F, >BF, >DF, >F2, >C0, >01,
2,2>C0,>03. 1

2, >C0, >05, 1

1,%FF, Q

&, »9F. »B2, >DF. »FF. >A0, »08,
1,>B4, 4

1, >B&, 3

1 IMVADER MOVE SOUND

ALL GENERATORS OFF
GUN SHOT

>E7,1 INVADER HIT

& GSAUCER HIT



BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BYTE

GHBL

S2HSL

S2MSL

SL.S25L

S1MEL.

#atdt
CHAR1 DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1,>B8, 2

i, >BF., 0O

91 29F, 2BF, >DF, >F&4, >E4, 3
i,>F4,15

1,>F5, 13

1,>Fé6, 11

1, >F7, 9

1.>F8B, 7

2: 2FF, FES, D

1, >FA 4

i, >FB. 4

2, >FC, >E&, 3

1, >FD, 2

1, 2FF, 0

&, >9F, >B2, >DF, >FF, A0, 228, 6
1, >B4, 4

1, >B&, 3

i,>B8, 2

7, >9F, >BF, >DF, >FF, >C0, 02, >E3, 1
1, >FE. 2

1. >FC, 2

1, >FA, 2

1, >F8, 2

1. >F6, 2

1, >F4.2

1,2F2.2

i, >F0, 2

0,12, >11 -
7 29F, 2BF, >DF, >FF, >CQ, >02, >E3, 2 Sl.OW SAUCER 2
1, >FE., 4

1.>FC. 4

GUN HIT

SAUCER 2 HIT

‘1 >FA 4

1, >F8. 4
1, >F&. 4
1. 2>F4, 4
i,.>2F2,4
1.>F0., 4
0,12, >350
7+ 29F: >BF, >DF, »>FF, >C0, >06, >E3, 1
1, >FE, 2
1, 5FC. 2
1, >FA, 2
i,>F8. 2
i1, >F6.: 2
1.>F4, 2
1, >F2,2
1. 2F0. 2
Q,>13, >00

>0000, >0000, >0000, >0000, >2020, >2020, >2020, >0020
>4848, >4800

70000, >0000; >0048, >FCA48, >48FC, >4800, >103C, >5038
21478, >1000, >C0C4, 0810, >2040

»8C0C, 26090, >9040, >6094, >8874, >0810, >2000, >0000
>000Q, >0810. >2020, »2020, >1008

>4020, >1010, >1010, >2040, >0000, >4830, >CC30, >4800
»0000, >1010, >7C10, >1000, >0000

>0000, >0030, >1020, >0000, >0000, >7C00. >0000, >0000
>0000, >0000, >3030, >0004, >0810

>2040. >8000, >3844, >4444, 34444, >4438, >1030, 35010
»1010, >107C, »7884, >0408, »1020

»40FC, >7884, >0438, >0404, >B478, >0C 14, >2444, >B4AFC

SAUCER 2 MOVING

SAUCER 1 MOVING



DATA 0404, >FB80, »B0OF8, >0404, >B478
DATA 27880, >80F8, >8484, >8478, >FC04, >0408, >1020, >4040
DATA >7884, >B478, »B484, >»8478, >7884
DATA >B484, >7C04, »0478, >0030, »>3000, >0030, >3000, >0030
DATA >3000, >0030, 21020, 20008, »1020
DATA 24020, »>1008, >0000, >007C, >007C, >Q0Q00, >0040, 22010
DaTA »0810, >2040, >3844, >0408, >»1010
DATA 0010, >0078, >B4%C, »A498, >>807C, >7884, >8484, >FCB4
DATA »8484, XFBA44, >4478, »>4444, »44F8
DATA >7884, >8080, >8080, >8478, >FB44, >4444, >4444, >44F8B
DATA >FCB80, >80F0, >8080, >80FC. >FC80
DATA >B0F0, >8080, >8080, >7884, >B0O80, >FC8A4, >B8478, >B8484
DATA >84FC, >B484, >8484, >7C10, >1010
baTAa >1010, »107C, >0404, >0404, >0484, >8478, »>88%0, >ADCO
DATA >A090, >8884, >4040, >4040, >4040
DATA >407C, >84CC, >B4B4, >8484, >8484, >84C4, >A4%4, >8C84
DATA >B484, >FC84, >8484, >8484, >84FC
DATA >FB884, >B484, >F880, >8080, >7884, >8484, >8494, >8874
DATA SFB884, »>8484, >FB90, 28884, >76884
DATA >B078, 20404, >B478, >7C10, >1010, >1010, >1010, >B484
DATA >B8484, >8484, >8478, >4444, >4444
DATA 22828, 21010, >8484, >8484. >B4R4, >CL84, >B484, >4830
DATA 3048, >B4B4, >»>4444, >4428, >1010
DATA 21010, >FC04, 0810, >2040, >BOFC, >3820, >2020, >2020
DATA >2038, >0080, >4020, »1008, >0400
DaTA >7010, >1010, >1010, >1070, >1028, >»4482, >0000, >0000
DATA >0000, >0000, >0000, >00FC, >0000, >0000, >0000, >0000

-

J6 335 30 S0 e 430 0 SR 3 46 30 30 38 JE 0 98 3030 30 3030 36 36 38 3 3030 90 30 30 30 30 0 35 30 30 30 30 30 30 30 36 0 30 30 36 3 30 30 40 30 R R SR 0 03

# SOUND LISTY
At B 3 3 363 2 S A I S B B IR IR AR SR AR S AR R 0 3 3 I B 6 IR 3 B I I RN SR S R

IMOVES EQU 2>1100 INVADER MOVE

GENOFF EGU 1110 ALL GENERATORS OFF

GNBHOT EQU 1120 GUN SHOT

INVHIT EGU >1130 INVADER HIT

SHPHIT EGU 1180 SHIP HIT, SHOT OFF

GUNHIT EQU >11A0 GUN HIT (EXPLOSION)

852HIT EGQU 1200 SAUCER 2 (RED) HIT

SAUCRZ EGU >1211 SAUCER 2 MOVING SOUND
SLOWEZ2 EQU  >1250 SLOW SAUCER 2

SAUCR1 EQU 21300 SAUCER 1 MOVING SOUND

* PAGE

LE X S Sl e S R R St e T s e Y e s T R IR L s 2 2 )
# CONBTANTS *
B A 30 30 B B S O 3 3 050 330 30 3000 B S R BRI RO R I IR N
0iVALB DATA 0055 OPTION 1 INVADER POINTS

01VALA DATA 20050
DiIVAL? DATA >0045
01vAL8 DATA 20040
O1VAL7 DATA 2>0035
O1vaAL&s DATA 20030
01VALDT DATA >Q025
o1val4 DATA 20020
O1VAL3 DATA 20015
DATA 20010
DATA >0005
02vVALB DATA 20110 OPTION 2 INVADER POINTS
O2vaLA DATA 0100
o2vaAaL? DATA >0090
02vaL8 DATA >0080
D2VAL7 DATA >0070
02VALE& DATA 0040




O2VAL.5 DATA 0050

O2VAL4 DATA 0040

02VAL3 DATA >0030
DATA 20020
DATA >0010

GAMEDV BYTE 67,261, 24D, 265, >FF, >6F ‘GAME OVER’ LETTERING
BYTE >7&, »65, »72

REGLD BYTE >00, *E2, >00. >0E, >01, 306, 300, >11
FERRERRRRFRRREER SR SRR RS RBE R E R R0 S R3304 30 16369 40 460 S0 B3

# KEY CODE EQUATES #
b b L R L L 2R R TR R Y Y R e R Y T T Ve
REDOKY EQU HO& ‘REDO’ KEY

Ke BYTE 38 ‘8 — REDD ON 4A WITHOUT FCTN

KR BYTE 52 ‘R’ — REDO ON 4 WITHOUT SHIFT
BACKKY EQU HOF ‘BACK * KEY

FIREK1 BYTE >12 FIRE KEY 1 -~ Q. Y. JOYSTICKS’ FIRE
FIREK2 EQU HOD FIRE KEY 2 ~ ENTER ON 4, PERIOD ON 4A
LEFTK EQU HO2 LEFT ARROW KEYS - 8, J

RIGHTA EGU HO3 RIGHT ARROW KEYS - D, K

HFF EQU HFFFF ‘NO KEY RETURNED’ CODE, NEGATIVE 1

% PAGE

Rl L L X X R T W I I 0 M e S SR W R R R RS S
# COLOR TABLE *

FRREE BRI R E RN TN 03000 330 3 3000 00 2620 BB B 020 46 0 46 90 36 36 36 36 35 95 3 2620 46 26 00 38

CLEAR EGQU HOO

BLACK EQU HO1

MGREEN EGQU HO2

I.LGREEN EQU HO3 !

DBLUE EQU HC4

LBLUE EQU HOS

DRED EQU HO&

CYAN EQU -HO7

MRED EQU MOS8

{.RED EGU HO9

DYELL EGU HOA

LYELL EQU HOB

DGREEN EQU HOC

MAGENT EGU HOD

GRAY EQU HOE

WHITE EGU HOF

+#

SHP1CL. EQU DYELL

SHP2CL EQU LRED

#* PAGE

HEU P RSB AS BB EL YU N SRS HEE HUABEHHE XA R R RN FR A S 3 3

#* CPU RAM *

HHR BRI R IR ML T H 33095 3353 3035 30 3036 96 35 46 00 36 20 46 26 3626 30 20 35 36 36 96 36 3 36 36 4634
EVEN

SAB EGU >8300

CPURAM EGU >»>B300

DROP EQU SaAB INVADER DROPPINGS
DROP4 EQU DROP+12
SHOTPY EQU DROP4+4 SHOT POSITION

SHOTPX EGU SHOTPY+i

SHOTDE EQU SHOTPY+2

SHOTCL. EQU SHOTPY+3

SHPWPY EQU SHOTPY+4 SHIP WINDOWS POSITION
SHPWPX EQU SHPWPY+1

SHPWDB EQU SHPWPY+2

SHPWCL EGU SHPWPY+3

SHIPPY EQU SHPWRY+4 SHIP POSITION

SHIPPX EQU SHIPPY+1



SHIFDB
SHIPCL
SPLATP
SPLATC
GUNPY
GUNPX
GUNDB
GUNCL
LIFTRY
EGUN1
EGUNIC
EGUNZ
EGUN2C
EGUN3
VL INE
ORLINE
RBYTE
SCREEN
SCRTCH
ADDCH
GUNDIR
YREM
FLAG
LPDROP
DEMO
BTL
LBIGIT
HITCNT
STOPSC
DRPFLG
KEYBRD
KEY
JOYY
JOYX
TIMER
MOTION
STATUS
RA
SHPDIR
TCSHOT
TCMSHP
TCSEHP
TCSCAN
PREKEY
IDIR
CIPN
TROWI
BROWI
EROWI
TMOVEI
TCYCLE
TMSHP
CYSSLF
OPTION
CPUDS

Eau
EQU
EGU
EGU
EQU
EGQU
EGU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EGU
EGU

EQU

EQU
EQU
EGU
EQU
EGQU
EQU
EQU
EQU
EQU
EGQU
EQU
EQU
EGQU
EQU
EGU
EQU
EQU
EQu
EQU
EQU
EQu
EQU
EQU
EQU
EGQU
EGU
EGQU
EGU
EGQGU
EGQU
EGU
EQU
Eau
EGU
EQU
EQU
EQU

SHIPPY+2
SHIPPY+3
SHIPPY+4
SPLATP+3
SPLATP+4
GUNPY+1
GUNPY+2
GUNPY+3
GUNPY+4
LIFTPY+4
EGUN1+3
ECUN1+4
EGUNZ+3
EGUNZ+4
CPURAM+>235
CPURAM+>42
ORLINE
CPURAM~+>5F
CPURAM+ &0
SCRTCH+2
SCRTCH+4
SCRTCH+4
SCRTCH+&
CPURAM+2:468
CPURAM+ &9
CPURAM+6A
CPURAM+&C
CPRURAM+2&D
CPURAM+>&E
CPURAM+-6F
CPURAM+2:74
CPURAM+275S
CPURAM+7 &
CPURAM+>:77
CPURAM4+279
CPURAM+>7A
CPURAM+>7C
CPURAM+>80
CPURAM+>BE
CPURAM+>20
CPRURAM+>%1
CPURAM+>72
CPURAM+2>24
CPURAM+2>95
CPURAM+ 94
CPURAM+>97
CPURAM+>>98
CPURAM+>24
TROWI
CPURAM+>9C
TMOVE!
CPURAM+ %D
CPURAM+>9E
CPURAM+>FF
CPURAM+:0&

SPLAT POSITION

GUN POSITION

GUN COLOR - ALSO FIRE ENABLE/DISABLE
LIFT POSITION
EXTRA GUNS MODIFIED ONLY WHEN NEEDED

VDP LINE
ORIGINAL LINE

SCREEN COUNTER (0-40 IN MULT OF 5)
SCRATCH AREA

AMOUNT TO ADD TO CHANGE CHAR BYTE
GUN AUTO MOVE DIRECTION

HORIZ POSITION OF LAST DROP

POINTER 7O DEMO MOVES (O=DEMO OFF)
BOTTOM LEFT CORNER OF INV MOVE AREA
LEFT SCORE DIGIT-FIX GUN WHEN CHANGE
HIT COUNT -

FLAG TO STOP SCREEN {(GUN HIT/NDOINVL)
DROP FLAG

KEY BOARD TO SCAN FROM

KEY CODE RETURNED

TEN RETURN ADDRESSES

SHIP DIRECTION (-1, +1)

TIME COUNT TO MOVE SHOT/DROPS

TIME COUNT TO MOVE SHIP

TIME COUNT TO START SHIP

TIME COUNT TO SCAN

PREVIOUS KEY CODE RETURNED

INVADER DIRECTION (-2, +2)

CURRENT INVADER PTRN NUM (0. 2.4, 6,8)
CURRENT TOP ROW OF INVADERS

CURRENT BOTTOM ROW OF INVADERS

END ROW - INDEXED TG TROWI OR BROWI
TIMER TO MOVE INVADERS

TIMING CYCLE

TIMER TO MOVE SHIP

CLEAR YELLOW SAUCER SCORE LINE FLAG

SCREEN TIME-QUT COUNTER

WA RN H R F SRS RS FR AR FRERBEERAEBRREERBEFERREF NS

#* WORKING SPACE REGISTERS ( START AT >83A0 ) *
T4 64006 403 3 3033030 09 3 4E 323 644 36 3030 36 48 335 36 31 3036 48 3646 30 36 36 351 30 36 48 38 2630 690 3 340 30 30 96 330

MYWS

EGQU

CPURAM+2AD

VDPADD £QU RO
VADDLB EQU MYWS+1

Y

EQU

VDPADD

VDP ADDRESS TD READ/WRITE TD
VDP ADDRESS LOWER BYTE




YLB
RLOC
RCOUNT
WCOUNT
WLOC
INDEX
INDXLB
COUNT
TEMP

X
VDIGEIT
VDETLEB
PTRNNO
REGE
PTNOL.B
XREM
REG10
YXPOS
YPOS
XPOS
BIAS
CARRY
MASK

#*

EQU
EGU
EGU
EQuU
EGU
EGU
EGQU
EQU
EQU
EQU
EGQU
EQU
EQU
EGQGU
EQU
EGU
EGU
EQU
EGU
EQU
EQU
EQU
EQU
PAGE

VADDLB
R1

R2

R2

R3

R4
MYWS+2
RS

R&

R7

X
MYWS+15
RS
MYWE+16
MYWS+17
RY?
MYWS+20
Rid
MYWS+24
MYWS+25
Ri2

R13

R13

Y LOW BYTE

POINTER TO BUFFER TO BE READ INTO
# OF BYTES IN BUFFER TD WRITE

# OF BYTES IN BUFFER TO WRITE v
POINTER TO BUFFER TO BE WRITTEN

INDEX LOW BYTE
COUNTER FOR RED/WRITE LOOP
TEMPORARY VDP ADDRESS

VDP SCORE DIGIT
VDR SCORE DICIT LOW BYTE
PATTERN NUMBER

PATTERN NUMBER LOW BYTE
X REMAINDER

Y, X POSITION
YXPUS HIGH BYTE
YXPOS LOW BYTE

F6 36 36 35 303 36 30 6 3636 36 3 35 38 3 36 46 36 90 30 36 36 38 35 98 36 36 35 3 363 36 96 9F 36 96 36 36 36 36 36 36 35 36 5 45 26 96 0 90 36 0 3 00 B0 3636

*

STA

RT OF MAINLINE #*

¥ 36 3 30 3 4F 36 30 38 36 36 36 36 36 36 3 35 4 S 3098 36 3 3F b 35 35 36 36 36 36 SE SE 3 34 35 38 36 38 36 3F 36 3 36 3F 6 30 3 36 b 36 35 36 36 36 30 3 S0 36 - 3

START

LOoP IV

33
H
#aH
R
#H
#3HH
H*3H
#33
#HH
#3463

LWPY
LI
LI
SWPEB
INC
MOVB
MOVE
SWPR
move
clI
WL

Mav
BL
DATA
BL
DATA
BL
BL
DATA
LI
LI
LI
BL.
MOVB
BL

MYWS
R1, REGLD
R2: >7F GO
R2

- R2
#R1+, R2
R2. @>8C02
R2
R2, @2>8C02
R2.: >8700
LOOPIV

RESPECTF

HPE7E, @>8372
@RDVCL

>%00, 512, CHAR
@WRTVCL
>FF8, 8, ZEROES
@CLRSCR
@RDVCL
>850, 8, COPYRT
VDPADD, »>1008
WCOUNT. 5
WLOC, ZERGS0
CWRITE

@HOO, @MOTION
GWRTVCL

SET WORKSPACE.TO MY AREA

SET BYTE ADDRESS

REG WRITE CONSTANT -1

MOVE HIGH TO LOW/LOW TO HIGH
SET REGISTER NUMBER

SET VALUE FOR OUTPUT

WRITE VALUE

MOVE HIGH TO LOW/LOW TD HIGH
WRITE REGISTER NUMBER

CHECK FOR LAST REGISTER

&0 BACK FOR NEXT REGCISTER & VALUE

DATA STACK AND SUBRTN STACK ARE NOW INIT
TO >9E. >7E,
SUBRTN STACK TO POINT TO
PROGRAM(>8380, >8381) FOR
CALLS TO &PL THROUGH THE
PREVIOUSLY THE STACK WAS
>B8390, >B3%91 CPURAM WHICH
"TCSHOT AND TCMSHPY

IN ORDER FOR THE
FREE CPURAM IN THE
STACKING DURING
"SCAN" ROUTINE.
POINTING TO LOCATIDN
ADVERSELY AFFECTED

= JEDI

ULLY

ZAP DATA AND SUBROUTINE STACK VALUES
SAVE SMALL CHAR SBET. - JEDI -

CLEAR SCREEN

SAVE COPY RIQHT SYMBOL.

NO AUTO SPRITE MOTION
YELLOW SAUCER VALUES



DATA
BL
DATA
BL
DATA
Bi.
DATA
BL
patTa
BL
DATA
BL
DATA
Bl
DATA
BL
DATA
BL-
DATA
BL
DATA
BL
DATA
BL.
DATA
MOVB
MR

21010, 32, YSVAL
@UWRTVCL
»>1040, &8, RSVAL
@WRTVCL
IMOVES, 16, IMSL,
@WRTVCL
GENOFF, 16, GOSL
GWRTVCL
GNSHUT. 16, G8SL
GWRTVCL
INVHIT, 20, IHSL
SWRTVCL.
SHPHIT, 26. SHSL
@WRTVCL
GUNHIT, &0, GHSL
@WRTVCL
S2HIT, BO, B2HSL.
CWRTVCL.

S5LOWSE2, &0, SLS25L,

EWRTVCL

SAUCR1, 60, SIMSL

@WRTVCIL.
>400, 832, DROPP
GWTEXT

>1501. DEMOM, O
@H00, @DEMOD
BLCS

RED SAUCER VALUES

SOUND L.ISTS

SPRITE DESCRIPTOR BLOCKS

DEMO MOVES

SR 30 N I H IR E R I A 0 I IR IR F I E IR R I I B R IR O R R B I SR i

* CET UP OPTION SCREEN
SIS IR I 3 M H I I B AR 200006 S I S 6 I I I S I B S S

BACK BL.
CB
JEQ
BL
MOVB
MOVE
BACKCH BL
MOVE
BL.
DATA
BL
DATA
Al
BL
BL
DATA
Bl.
DATA
BL
DATA
CLR
LI
LI
BL.
BL
DATA
CLR
MOVH
INC
CI
v
CLR

BLCS

SETII

@5CANKY

KEY., HOF

BACK

@HISCOR

HOO, CHEAT

HOO, CHEATS
2CLRSCR

HO1, TITLFG
@WRTVCL

>B00, 384, IP30L
@WRTVCL

280, 312, CHAR
VDPADD, »200
CWRITE

@WRTUCL
>0D80, 512, CHAR1
@WRTVCL
>C80. 8, COPYRT
@UWRTVCL
»380, 32, TSPCTB
VDPADD

WCOUNT., 768
WLOC, TITLES
CWRITE

@WRTVCL
>300, 2, TS5AU
INDEX

@IINVAD(INDEX).QINVADS(INDEX)

INDEX
INDEX, 12
SETII
eTIME

‘BACK” *

INIT TO ND CHEATING — SCREEN
INIT TO NO CHEATING - SPEED
BACK FROM THE "CHEATY

JEDI — SET TITLE SCREEN UP FLAG
INVADER PATTERNS

FIRST CHARACTER SET

SECOND CHARACTER SET

THIRD CHAR SET(LARGE CHAR SET) - JEDI
COPY RIGHT SYMBOL

TITLE SCREEN PATTERN COLOR TABLE
JEDI — TITLE SCREEN TEXT

JEDI

JEDI

JEDI
DISPLAY TITLE SCREEN SAUCER

INITIAL INV FOR T8

SET TIMERS FOR TITLE SCREEN



RESETW
CHWIND

MOVEIV

ANDMBK

INCINV
IINDX

CTDEMO

SCNKEY
CSCAN

JUMP(GDH
CHK23

CHK2A

CLR
MOVB
CB
JEG
MOVB
MoV
CB
JEG
BL
DATA
INC
CLR
MOVB
MOVB
CB
JEQ
MOvEe
ANDI
CB
JNE
NEG
JMp

INCT
CI
WLE
BL
DATA
BL
DATA
BL
DATA
MOVB
¢B
JL
MOVB

CLR

JL
CB
WNE
MOVB

CLR
BL
cB
JEGQ

BL
CB
JEG
CB
JEQ
CB
JNE
BL

JEQ
CB
JEG

~283, 8, INVADS+4

@TIMER

@D1800, CWAIT

@DEMO, @HOO

RESETW

@D0&600., BWAIT
@TSSAU, GWNDPOS
GWNDPOS+1, @HCO
RESETW

EWRTVCL
>300. 2, WNDPODS
@WNDPOS

INDEX

@INVADS (INDEX ), MASK
@HO&6, @MAXPOS
@INVDIR(INDEX). @HO2
ANDMSK

@HOO, @MAXPOS

MASK, >0F00

MASHK,: BMAXPOS

INCINY
@INVDIR(INDEX)
IINDX
@INVDIR(INDEX), @INVADS(INDEX) MOVE INVADER
INDEX NEXT INVADER

INDEX., 4

MOVEIV

@UWRTVCL WRITE FIRST INVADER TO PNT
>4, 2, INVADS -
@WRTVCL

»8C, 2, INVADS+2
CWRTVCL

SHORTER WAIT ON DEMO
RESET SAUCER WINDOWS

FIND INV MAXIMUM POSITION

WRITE SECOND INVADER TG PNT

WRITE THIRD INVADER TO PNT
eHOO,: fOPTION
@TIMER, @HO2
SCNKEY

@HOO, @TIMER-1
@TIMER, @TIME
@TIMER
TIME. @WAIT
CKWIND
@DEMOD, @HOO
JUMPOS

@HO1, @DEMD
@ST20PT
@KEYBRD
@SCANI

KEY., H2A
CHK23
ecpoeAM
esT20PT
CECANKY
KEY . HFF
CHK23

KEY., H2A
CHK23

KEY, H23
CSCAN
@SCANKY

KEY, HFF
CHKZ2A

KEY, M23
CHKZ2A

MOVE

ZERQ HIGH BYTE OF TIMER

TIME IS UP

SCAN
ngn

CONTINUE

Il#ll
START AGAIN

INVADS EVERY 2 TIMER BYTES



33
3
i

SOME20

333t
333
334

W
% H
LAk ]

CHKRND

NOTYES

SCRNOW

CHKSCN

CHKNXT

cB
JNE

L] *#* (1]

LI
LI
LI
Bi.
INC
CI
JNE

DELETE

LI
LI
LI
BL

LI
LI
LI
BL
BL
CB
JEQ
CB
JNE
MOVB
JMP
CB
JNE
LI
L1
LI
BL
BL.
MOVEB
JEQ
SB
CB
JH
MOVE
BL
MOVB
JEG
SB
CB
WJi
MOVB
JEQ
CB
JEQ
CB
JEQ
CB
JEQ
MOVB
JMP

KEY, H2A
CeCAN

WAS ENTERED

VDPADD, O
WCOUNT, &
WLOC, HFF
@WRITE
VDPADD
VDPADD, 7469
SOME20

ALL. SPRITES

VDPADD., >0300
WCOUNT, 1
WL.OC, HDO
CWRITE

VDPADD, 145
WCOUNT., 15
WL OC, MSGSPD
GWRITE
@SCANKY
KEY.: H2A
CHKRND

KEY, H5%
NOTYES

HCL1: CHEATS
SCRNOW

KEY. H4E
CHKRND
VDPADD., 229
WCOUNT, 13
WLOC, MSGSCN
GWRITE
@ECANKY
STATUS, STATUS
CHKSCN

H30, KEY
KEY, HO4
CHIKGBCN

KEY, SCRNUM
CESCANKY
8TATUS, STATUS
CHKNXT

H30, KEY
KEYs HO9
CHKNXT
SCRNUM, SCRNUM
DIGZER
SCRNUM, HO1
DIGONE
SCRNUM, HOZ2
DIGTWO
SCRNUM, HO3
DIGTHR

HZ28, SCRNUM
DIc40

II*II
START AGAIN

GET BLANKS(>FF)

PUT OUT “"CHEAT" MESSAGES

"SLOW SPEED(Y/N)Y" MESSACE

Y OR N ?

8ET SLOWER SPEED CHEAT FLAG

"SCREEN(00-40)" MESSAGE

0O -4 77

607 SCREEN LEVEL

0 -9 7?7



DIGTHR MOVE
JMpP
MOVB
JMP
DIGONE MOVB
DIGZER AB
DiG4C MOVB
B
GO0GAM CB
JEQ
CB
JEQ
CB
JEQ
CB
JLT
JET
IKB AB-
cB
JLE
B
YUMPLO B
OPTN1 MOVBE
JMP
OPTNZ MOVB
ST20PT MOVE
BPBO L1
ZD0o BL
DATA
Al
CI
JL
BL
DATA
JMP

DIGTWO

HIE, SCRNUM
DIGZER

Hi4, SCRNUM
DIGZER

HOA: SCRNUM
KEY, SCRNUM
HO1, CHEAT
@BACKCH
@KEY., @H31
ORPTN1

@KEY, @H32
OPTN2
@KEYBRD, @HOO
IKB

@JOYX. @HOO
OPTN1

DPTNZ2

@HO1, @KEYBRD
@KEYBRD, @HO2
JUMP 1O
@CTDEMOD
@CSCAN

@HOO, @DEMD
BPRO

@HOO., @DEMA
@HO2, GOPTION
VIDPADD. >EB0
@WRITCL.

32, ZERDES
VDPADD, 32
VDPADD. >FB0

“ZD0

@WRTVCL
»A00, 512, CHAR
BLCLRS

SET FOR CHEAT ON SCREEN NUMBER
GO BACK TO TITLE SCREEN SELECTION

BLANK PATTERNS >DO+

W I I ST IS I I R I R R H N HHE RN R

# SET UP GAME SCREEN

‘REDO *

bl a L b g 2 f L B LR 2 L B T R R R T R R T A SR Ty

REDO BL
BLCLRS BL
MOVE
BL
DATA
LI
I ¢
LI
BL
LI
LI
LI
BL.
BL
DATA
MOVE
CB
JEQ
JMP
NOCHOO CB
JEG
TESTIT LI
LI
L1

@HISCOR
@CLRSCR

HOO, TITLFG
SWRTVCL.
»>300, 53, 15AB
VDPADD, >0C00
WCOUNT. &4
WLOC, BBORDR
@WRITE
VDPADD. >>380
WLOC, PCTBL3
WCOUNT, 32
@WRITE
SWTEXT

>02, SCOREL., >20
@HSO0, eLDIGIT
CHEAT. HOO
NOCHOO
TESTIT
CHEATS, HOO
NOTEST
VDPADD, 2
WCOUNT. 5
WLOC, MSETST

RESET TITLE SCREEN FLAG
INITIAL SPRITE ATTRIBUTE BLOCK

WRITE DUT THE DATA FOR BOTTOM BORDER
JEDI

JEDI

WRITE THE BORDER NOW

PATTERN COLOR TABLE

JEDI '

JEDI

JEDI

WEDI
JEDI
JVEDI
JEDI
JEDI
JEDI
JEDI
JEDI



BL QWRITE JEDI
#it
#%% QET HIGH SCORE DIGITS
H3E4
NOTEST LI VDPADD. »1008
LI RCOUNT. &
L.z RLOC, STORAG
LI WLOC, STORAG
Bl @READ
LI VDPADD, 25
BL @WRITE
BL. BWTEXT "WRITE BOTTOM SCREEN AREA
DATA >2A4, BUNKER., O
CB @DEMO, @HOO

JEQ FSCR

BL @WTEXT ‘PRESS ANY KEY TO BEGIN'
DATA >2C5, PAKTB, >20

MOVE @CLEAR, @EGUNIC DON’'T DISPLAY EXTRA GUNS

MOVE @CLEAR, @EGUNZC(
* % :
###% DON‘T DISPLAY EXTRA GUNS
B
LI WLOC, IROWS (>00)
L1 WCOUNT, 1
LI VDPADD, >0328
BL GWRITE
LI VDPADD., >032F

BL GWRITE ~
FSCR MOVB @HQO, @5CREEN INITIALIZE SCREEN COUNT

cB CHEAT, HOO JEDI -

JEG NOSET1 JEDI ~

HMOVB “SCRNUM.: SCREEN JEDI -

MOVB HOO, CHEAT JEDI -
NOGET!1 MOVB @HOO, @STOPSC CLEAR STOP SCREEN FLAG
#* PAGE
et i Al b S b L LR X R R LA S L Y Y R e Ry
# SET UP NEXT ROUND - DISPLAY INVADERS, SHIELDS #
gt L R L bR L SR LR S L L LR I T T R Y R Ty
NXTSCR LI VDPADD. >40 BLANK ROWS 2-20

BLKRDOW BL BWRITCL

DATA 2, HFFFF

INCT VDFADD

ClI VDPADD, >280

JLE BLKROW

LY YDPADD. >980 REBUILD SHIELD PATTERNS
RSP Bi. @WRITCL

DATA 48, SHLDP

AT VDPADD. 48

CI VDPADD. >A%0

JLE RSP

BL SWTEXT SHIELDS TO SCREEN

DATA >2235, SHIELD. ©

MOVB @GCREEN, @INDXLE

ANDI INDEX, >001E

I INDEX. 146 JEDI ( NEW LLINE OF CODE HERE)
JLE 011V
LI INDEX, 1&

01Iv LI VDPADD, >10A0 OPTION 1 INVADER VALUES

LI WCOUNT, &

L1 WLOC, OIVAL3
8 INDEX, Wi-0C
BL. SWRITE




LI
LI

BL
LI
LI

BL
LI
LI
LI
SLA

BL
MOVB
ANDI
CI
JNE-
CLR
JMP
ADDONE Al
NOADDS MOVB
LI

JUT
MOVE
Al
ROWS LI
NEWROW LI
MOVB
MOVE
AB
LI
1
NXTCOL BL
INCT
DEC
JET
Al
INC
DEC
WeT
AR
MOVB
MoV
MOV
MOV
LI
L1
LI
BL
BL
DATA
MOVB
CB
JEG
MOVB
JMP
GETSPD MOVE

JH
SB

VDPADD, >10A&
WLOC, 02VAL3
INDEX, WL.OC
GWRITE
VDPADD, >380
WLOC, PCTBL.3
INDEX, WLOC
CWRITE
VDPADD, >800
WCOUNT, 384
WLOC, IP30L.
INDEX: &
INDEX, WLOC
@WRITE

@SCREEN, @INDXLE

INDEX, 1
INDEX, 1
ADDONE
INDEX
NOADDS
INDEX, 1
@HO2, @IDIR
VDFADD, >82
@GHPDIR, €HOO
ROWS

@NEGRZ, @IDIR
VDPADD, &
R1C, 3

R8. 11

OPTION 2 INVADER VALUES
PATTERN COLOR TABLE

INVADER PATTERNS

MULTIPLY BY 44

JEDI
JEDI
JEDI
JEDI
JEDI

START INV ON LEFT IF SAU OFF LEFT

START INV ON RIGHT IF SAU OFF RIGHT
ROWS -
COLUMNS

@IROWS ( INDEX) . @3CRTCH
@IRDWS(INDEX), BECRTCH+1

@HO1, @BCRTCH+1

WLOC, SCRTCH
WCOUNT, 2
@WRITE
VDPADD

RB

NXTCOL.
VDPADD, 42
INDEX

R10

NEWROK

@HC1, @8CREEN
@HOO0, @CIPN
eHo082, RTROWI
eH0182, @BROWI
@Ho282, eéBTL
VDPADD, >0318
WCOUNT, 4
WLOC, SAUBOD
QUWRITE
ERDVCL
>3006, 53, SAB
@HOO, @DRPFIL.G
CHEATS, HOO
GETSPD

H3C, TMOVEX
HCS5

eDp21. @TMOVEI
@SCREEN, @H10
HIGHSF

@SCREEM, @TMOVEI

NEXT COLUMN

NEXT ROW

INCREMENT SCREEN COUNT
INVADERS START AT PATTERN O
SET RDW PATTERNS

JEDI RE~INIT SAUCER TO >A8 CHAR
JEDI -
JEDI -~

JEDI -

JEDI CHANGE TO 53 FROM S2 BYTES READ IN

JEDI
JEDI
JEDI
JEDI



HIGHSP
HCSS

JMP
MOVB
MOVB
MOVB
CLR
CLR
CLR

HCBS

@HOS, @TMOVEI
@D55, @HITCONT
@SHP1CL, @SHIPCL
@TCSHOT

@TCSSHP

@TIMER

RN R H RS SIS 3 3 S 3 IR IR R B IR A
* MAIN PROGRAM LOOGP
SEH IR SR IR R I S S IR I SR S SR 3R 0 SR 64 4 3 S R R0 SR 3636 3 36 36 3 3 46 30 3 30 9

SCANLP
CKTIME

BLMI

MSOUND

BL.DRP
ADJT
RESGETT

CKSHOT

CKMSHP

CTTMS

CTTCSL

CLRRUWZ2

Bi.
MOVB
CB
JL
MOVE
CB
JEGQ
cB-
JEGQ
BL
JMp
BL
CB
JEQ
MOVB
ANDI
JNE
BL
DATA
Bl

A
CLR
CLR
MOVE
CB
JL
BL
BL
BL
BL
BL
AB
CB
JEQ
CH
JNE
CB
JNE
CE
JL
BL
AB
CB
JEG
c

JL
LI
BL
DATA
INCT
Cl
JL

CSCANK

HOO. CPUD4
@TIMER, @TCYCLE
CKSHOT

@HCO, @SPLATP
@8TOPSC, @HO0
BLMI

QCIPN, @HOO
STOPI

@MOVET

RESETT

eMOVvEY
@SHIPCL., @SHP2CL
ADJT

@CIPN. INDEX
INDEX, >FBOO
BLDRP

@50UND

IMOVES

@DROPSP
@TIMER, @TCSSHP

“@TIMER

@TCSHOT

@HOO, @TCSCAN
@TIMER., @TCSHOT
CKMSHP

@UPSHOT

eMaveD

CUPSHOT

eéMOVED

GUPSHOT
eTSHOT, @TCSHOT
@STOPSC, @HOO
CTTMS

Q@CIPN, @HOO
CTTMS

2GUNDB, @GUNIP+2
EML

@TIMER, @RTCMSHP
CTTCSL

@MOVESP
@TMSHP, @TCMSHP
@CYSBLF, @H00
CKSSHP
eTCEs8HP, eBECR
CKSSHP
VYDPADD, 40
@WRITCL

2: HFFFF

VDPADD
VDPADD, 60
CLRRWZ

#*

SCAN KEYBOARD, MOVE GUN / FIRE
CLEAR SCREEN TIME-OUT COUNTER
CHECK TIME TO MOVE INVADERS

DON‘T MOVE WHEN GUN HWIT
WILL BE O WHEN CIPN = O OR 4
MOVE SOUND ON PATTERNS Q. 4 ONLY
ADJUST TIME TO START SHIP

RESET TIMERS

CHECK TIME TO MOVE SHOT/DROPS

CHECK TIME TO MOVE SHIP

DON‘T MOVE WHEN GUN HIT

HAS LINE ALREADY BEEN CLEARED?

CHECK TIME TO CLR SAUCER LINE

CLR RDOW 2 (YELLOW SAUCER SCDRE)



MOVB @MHO00, @CYSBLF

CKSSHP CB @STOPSC. @HOO CHECK TIME TO START SHIP
JNE CLRTCS DON‘T START WHEN GUN HIT
cB @SHIPPY, @HCO
JNE EML DON'T WHEN ALREADY MOVING
c @TCSSHP., @TSSHP CHECK TIME
JU EML

BLSTRT BL @5TARTS
CLRTCS CLR @TCSSHP
EML JMP BCANLP

PAGE
HREFE SRS R BB ISR XXX R R RS RHEREUFRREFFRRFFERSE SR LRSS
# GUN HAS BEEN HIT #
FR RIS I IR I I B 0600 3600 30 30 0 3 00 3608 3696 00 05 A S R 38
HITGUN MOVB @MAGENT, @CUNCL CHANGE GQUN COLOR

MOVE @GHPTRS(YXPOS), @GUNDB

BL @WPSAB

BL @50UND1
DATA GUNHIT
AL eHOZ, @STOPSC
B @CKTIME UPDATE SPRITES
STOPI cCp @STOPSC, @HO1 STOFP SCREEM MOTION
JNE FSPRIT
CB @SHIPPY, @HCO

JNE FSPRIT
MOVB @HCO. @SHOTPY

FSPRIT CLR INDEX FIRST SPRITE

ANYSL. CB @DROP ( INDEX ), @HCO ANY SPRITES LEFT? -
JNE RESETT

Al INDEX., 4

Cl INDEX, 14
JLE CANYSL

MOVE @HCO, @SPLATP

BL @WPSAB
CB @8TOPSC, @HOL NO SPRITES LEFT
JEQ SCLEAR JMP TO NO INVADERS
CB @DROP+10, @HSHP TR REMOVE GUN
JEG@ BULS
BL CRRSAB SEE IF ANY QUNS LEFT
cB GEGUNZ2+2, BGUNIP+2
JEG MOREG
CB EEGUNS+3, CEGUNIP+3
JvEG MOREC
BULS B @ULOSE
MOREG MOV @CUNIP.RI10 MOVE GUN TO CENTER. DOWN

Al R10,>1100
BL @AMGUN
BL ERRSAB
CLR INDEX FIND SPOT TO DUMP
. LI R10, >AACS
CEGDB CB @EGUN1 (INDEX) +2, @GUNIP+2
JEQG BLMG
Al INDEX, 4
Al R1Q, -24

«MP  CECQCDB
BLMG BL @AMGUN MOVE GUN TD SCRAP PILE
MOV  @EGUN1(INDEX),R10 SWAP SPRITES

MOV @GUNPY, @EGUN1 ( TNDEX)
MOV @GUNDB, @GEGUN1 ( INDEX) +2
MOV R10, @GUNPY

MOV  @EGUNIP+2, @CUNDB

CB eDEMO, eHOO



JEQ
MOVB
WTGUNS BIL.
MoV
BL
MOVE
BL
8B
JNE
CLR
CB
WEQ
Bi
DATA
RMPL B
PAGE

WTGUNS

@CLEAR, BEGUNL (INDEX)>+3 CLEAR EXTRA GUNS DURING DEMD

GWESAB
@GUNIP, R10
@AMGUN

@GUNIF+3, @GUNCL

WP SAB

@HO2, @STOPSC
SCLEAR
@STOPSC
@SHIPPY, @HCO
RMPL.

@S0UND1
SAUCR1
@SCANLP

MOVE NEW GUN TO LIFT, UP
RESTORE COLOR
HIT AND NOINVL AT SAME TIME?

CLR STOPSC AND DRPFLG

TURN SAUCER SOUND BACK ON

RETURN TO MAIN PROGRAM LOODP

i i R g b L L L L Sl b Y R R Y R T Y R Ry

# NO INVADERS LEFT ON SCREEN

3*

I N S R I N I NI R SIS IS N R H RN

NOINVS MOVE
BL
Ab
B
3340 I3
SCLEAR CB
JEG
B
LRSS MOVB
LI
MOVB
CLRSA BL
DATA
INC
CI
JL
MOVE
CLR
MOVB
MovB
B
PAGE

@HCO, @SHOTPY
eWPSAB

@HO1, @STOPSC
@CKTIME

@SHIPPY. 8HCO
LRS

@RESETT
@HFZ, @YDPADR
YDPADD, >&0
@HB7, @VDPADR
GWRITCL.

2, HFFFF

VDPADD
VDPADD, >280
CLRSA

@HF 1. @VDPADR
STOPSC

eHB7. @VDPADR

@SHP2CL, @SHIPCL

@BLSTRT

ERASE SHOT

SET STOPSC AND NOINVL FLAGS
UPDATE SPRITES
MOVE YELLOW SHIP OFF SCREEN

L.LIGHT RED SCREEN u
CLLEAR SHIELD AREA

RESET T( BLACK SCREEN

GO TO INTERMISSION

bk b b i b b b Rl R L S S 2 RO R R 2 R R TS

* PLAYER LOST ALL GUNS
FARH I U I W I I I R0 IR I S I R I 3300 0 3 23 300 6 3 0 230 2 B 3

4

### THIS WAS IN THE ORIGINAL GPL CODE

*H#

ULOSE LI
LI
LI
BL
CB
JNE
MOVE
B

FAITCB BL
MoV
MOV
CLR

RAI BL
DATA
CI

VDPADD., >0300
WCDOUNT . 36
WL.OC, SAB
GWRITE
esTOPSC, @403
FAITCB

€HO02, @STOPEC
@MXTSECR
@HISCOR
TROWI, INDEX3
@BROWI., VDPADD
P TRNNO
@READCL

1, PTNOLB
PTRNNO, 30

#*

= JEDI -

JEDI -
JEDI -
JEDI -
JEDI -
CHECK TO BEE IF ANY INV LEFT

JEDI -
JEDI - STORE TOP ROW POINTER(GPL)
FIND AN TNV TO CLEAR BTTM AREA



.
INC
JMP
CKBTMR C
JNE
.~ CKPO CB
JEG
BL
BL
DATA
Al
BL
SB
JMP
CKIAL BL
DATA
C
JEG
DEC
Al
MOVE
BL
BL
INCT
BL
DATA
DECT
JMP
MLID1I MOV
WJMP
—. MTID MOV
o MOVB
- INC
MOVE
BL
A
SBLL CB
JNE
MOV
BL
DATA
CB
JL
MBRTR MOV
MOVE
MOvVB
BL
BL.
JMP
MLID MOV
MOV
cIvaaz cil
JHE
Bl-
JMP
SRPBA MOV
- Mav
May
MDVB
LI
CLR
MOVELI BL

CKBTMR
VDPADD

RAI
@BROWI, BBTL
MTID
@CIPN, @HOO
CKIAL
@DELAY
@READCL.

2, REGB

R8, >FDFE
SWRITR
@HO2, eCIPN
CKPO
@READCL

2, REGA
VDPADD, GBROWI
MLID1
VDRADD

R8., >0606
@HO4, 8CIPN
GDELAY
@WRITR
VDPADD
BWRITCL

1. HFF
VDPADD
CKPO

R8, VLINE+1
MLID
PTRNNO. R10

@PTNOLB, R10O

R10

@HO1, @TMOVEI
eMoOVELD

@H20, 2BROWI
@CIPN, @HOO
MBRTR

@BROWI, YDPADD
@READCL

2; VLINE+1

evL INE+1, @430
MLID

@BROWI, @TROWI
@NEG2. @IDIR
@HO1, @TMOVE]
@DELAY

eMOVEI

SBi-L

@BROWI. VDPADD
@VLINE+1,R10
VDPADD, >2AZ2
SRPBA
@MOVELD
cIiv2az
VDPADD, @TROWI
VDPADD. @RROWI
@H0O302, @BTL
@HO2, @IDIR
R13. 9
@KEYBRD
eMoOvE]

CHECK FOR INV ON BTTM ROW

CHECK FOR PATTERN ZERO

MOVE ONE INVADER LEFT
JERI - WRITE OUT NEW INVADER PATTERN

CHECK FOR INVADER AT LEFT
JERI - WAS "JEQ MLID
SHIFT THIS INVADER LEFT
SET TO PATTERN 6

BLANK RIGHT CHAR WHERE USED TO BE

JEDI - NEW CODE HERE
JEDI - NEW CODE HERE
MOVE THIS INVADER DOWN

MOVE INVADER TO LEFT MARGIN

MOVE LEFTMOST INV DOWN

SET ROW POINTER FOR BOTYOM AREA

MOVE ONE INVADER TO CLEAR BTTM



MOVEB
CB
JNE
CLR
BL
LI
BL
CRB
JHE
AB
MOV
EB
AT
BL
CI
JHE
MOVB
AT
CI
JLE
BL
CI
SJUT
L1
BL
CI
JHE
CI
JEG
CB
JNE
DEC
LI
&
LI
A
LI
BL
JHMP
L1
BL.
CI
JHE

MOVDEL

CKSPC

NXTSPR

CKR13

CKIOFF

R13

HOO, TIMER
TIMER. HO1
MOVDEL
@KEYBRD
@SCANI
INDEX, 28
@RRSAB
@DROP ( INDEX), @HCO
NXTSPR
@H10, @GUNPY
@DROP ( INDEX), YXPOS
@H10. @GUNPY
YXPOS, >0&00
@FPTTRN
PTRNNO. >30
NXTEPR

@HC O, @DROP ( INDEX )
INDEX. 4
INDEX, 48
CKSPC
@WESAB
R13, 7

CKR13
YXPOS, >B0BS
@FPTTRN
PTRNNO, >30
MOVELI
R13,0
CKIOFF
@CIPN., @HOO
MOVE11

JEDT -
JEDI —
JEDI -

CHECK SPRITE COINCIDENCE

CLEAR SPRITE

FLACE TO WRITE -‘GAME OVER'7?

NOT YET
YES, CHECK FOR DONE WRITING

WRITE A LETTER
VDPADD, >2CB
R13, VDPADD
WLOC, CAMEDY
R13, WLOC
WCOUNT, 1
@WRITE
MOVELI
YXPOS, >*BBEO
@FPTTRN
PTRNNO, 30
MOVELI

DONE WRITING, SEE IF AT END

WA AR ST H AR M 3 N I S A RS S R R R
# ALL INVADERS TO JUMP UP AND DOWN *®
R I E RS R S I S A I I S R B R I S I N S R

MOV
MOV

JI
SJUMPUP

CBH

INDEX3. TROWI JEDI - TOP ROW POINTER PREVIOQUSLY SAVED
HO302, BTL JEDI -~ ORIGINAL GPL CODE
DEMO., HOO JEDI

JI JEDI :
VDPADD, 226 JEDI — REDO AND BACK MESSAGE
WCOUNT, 28 JEDI

WLOC, MSGRED JEDI

CWRITE JEDI

VDPADD, 258 WJEDI

WLOC, MBSGFF JEDI

CWRITE JEDI

MYWS

R13, 200 JUMP COUNT

@HOA, @ADDCH JUMP UP

TROWI, YDPADD

RLOC, @VL.INE+] CHANGE BOTTOM HALF




BL.
Al
BL
DATA
CLR
NEXTCH INC
CB
JHE
S50
JMP
RNI MOVB
INCCH C1I
JL
BL.
Al
CI
JL
BL-
LI
MoV
MOVB
S
BL
LI
MoV
MOV
Mav
MOVB
BL
MOV
o BL
v CB
JEG
CI
JUE
DECT
JET
BBACK B
PAGE

DECJC

GCHNGVL,
VDPADD, —-32
@READL
ORL. INE+1
INDEX
INDEX

@VLINE ( INDEX ). @H30

RNI

@HO2, @VL. INE{ INDEX)

INCCH

PUT IN TOP HALF
READ ORIGINAL L.INE

NEXT CHARACTER

@ORLINE(INDEX), @VILINE(INDEX) RESET NON-INVADER

INDEX, 29
NEXTCH
@WRITE
VDPADD, 64
VDPADD, >300
CBH

@SCANE
VDPADD, >282
VDPADD, @BROWI
@HO8, 8CIPN
@HOOZ20, @TROWI
@MOVEI
VDPADD, >2¢2
VDPADD, @BRAOWI
@TROWI, @RA+8
VDPADD, @TROWI
@Ho8, @CIPN
@MOVET

@RA+E, @TROWT
@SCANE

@DEMO, @HOO
DECJC

R13, 175
BBACK

R13

JUMPUP

@BACK

MOVE INVADERS DOWN

MOVE BOTTOM INVADER DOWN

‘BACK’ IF ON DEMD

'BACK’ IF ON DEMO
DECREMENT JUMP COUNT

TIME IS UP. ‘BACK’

Lt b ko k2 bo b g g ol b L Ll Ll o L RO B R R T T R T T e

# SCAN AT END OF GAME
HEEEERERBRBRAFRRRREETRR R REE NN RIS R 0T H

SCANE MOV
CLR
CLRKB CILR
51 BL
MOvB
CB
JET
BREDD B
CBKFF CB
JNE
CB
JEG
CB
JEG
- CB
JNE
CFIREK CB
JEG
AB
CB

R11.R15
@TIMER
QKEYBRD
@5CANI

@KEY, INDEX
@JoyYyY., eHFF
CBKFF

@REDD
@KEYBRD, @HOO
CFIREWK
INDEX, K8
BREDO

INDEX. @KR
BREDO

INDEX., @HFF
BBACK

INDEX., @FIREK]
BBACK
@HO1,-GKEYBRD
@KEYBRD. @HOZ

#*

DOWN IS5 ‘REDO‘

‘8’ IS ‘REDO’

‘R’ IS5 ‘REDO’

ANY KEY OTHER THAN ‘REDO‘ DEFAULTS

FIRE KEYS ARE ‘BACK’



81

@TIMER, @HO&
CLRKB

#R15

SCAN FOR NEXT KEYBOARD
DELAY

# CLEAR SCREEN

I e o e s e i i e e e e e st oy e e
s e s s s o sy ey

CLRSCR MOV
BL
DATA
CLR

cs BL
DATA
INCT
CI
JL
BL -
DATA
B.

PAGE

i T e A ki S iy v TS S gy S ot s S T S S B Sy iy mrere v S e

]
]

R11,R13
@WRTVCL
>300, 1, HDO
VDPADD
@WRITCL

2: HFFFF
VDPADD
VDPADD, >300
cs

@S0UND1
GENDFF
#R15

— e L O NS R menemns

NO SPRITES

CLEAR PATTERN NAME TABLE

ALL SOUND OFF

#* = -

s e e s e o e

# SCAN KEYBOARD DURING MAIN PLAY

o e

SCANK Mav
CB
JEGQ
B
CLR
CLR
INCKE AB
BL
cB
JEGQ
CB
JNE
SETFF MOVB
CKGUNM CB
JLT
CB
JNE
SETHML. MOVB
CKMGR (B
ST
cB
JNE
SETMR MOVB
RKB2 CB
JUT
CB
JNE
CB
JEQ
CcB
JL
ABTSC AB
cB
JEG
CLR
BL
MOVB
SR1L.

CFLGS

R11.Ri14
@CGUNDB, @QUNIP+2
CFLGS

@DSCAN
@SCRTCH
@GKEYBRD

@HO1, @KEYBRD
@5CANI

@KEY, @FIREK1
SETFF

GKEY., @FIREKD
CKBUNM

@HO1, @SCRTCH
@.JoYX, eHOO
SETHML.

@KEY, @LEFTK
CKMGR

@HO1, @SCRTCH+1
@JOYX, @H0O
SETMR

QKEY. @RICHTK
RKBZ

€HOR, @SCRTCH+1
@KEYBRD. @HO2
INCKB

@SCRTCH+1, BPREKEY

ABTSC

@YHIPCL., BSHP2CL
CRMOVL

@TIMER, @TCSCAN
ENDEC

@TSCAN, @TCSCAN
@DEMO, @HOO
CKMOVL

@KEYBRD

@3CANI

@DEMG, VDPADD
VDPADD, B

DON’T SCAN IF GUN HIT

CLEAR KEY CODE FLAGS
BOARDS 1 AND 2 + JOYSTICKS

INCREMENT KEYBOARD
SCAN FOR INPUT

SET FIRE FLAG
CHECK FOR GUN MOVE

SET MOVE FLAG TO LEFT

SET MOVE FLAG TO RIGHT
REPEAT FOR KEYBOARD 2

DON’T IGNORE IF MOVE CHANGED
FASTER GUN OMN INTERMISSION

CHECK TIMER

SKIP DURING GAME PLAY

GET MOVES FOR DEMOD
MOVE OFFSET TO LOW BYTE



Al
BL
DATA
cB
JNE

CB
JNE
MOvVB
cB
JNE
CB
JLE
DEC

CKMOVL
B
cn

CKMDVR

MOVEG

CHECKF

ENDSC
DSCAN B

o e e e

VDPADD, »>1500
@READCI.

2, SCRTCH
@TCECAN. @TSCAN
CKMOVL.

@HO2, @DEMD
@SCRTCH, @HFF
CKMOVL

eHO1, @DEMOD
@SCRTCH+1. @€HO1
CKMOVR

BCUNPX., @GLMRGN
CHECKF

CEUNP X

eMOVES
@SCRTCH+1, @HO2
CHECWF

@GUNPX, @GRMREN
CHECKF

@GUNP X

@WPSAB

@HO1.: @DRPFIL.G
@SCRTCH, @HOO
ENDSC

@GUNCL., @GUNIP+3

ENDSC

@SHOTPY, @HCO
ENDSC

@GUNPY, @SHOTPY
@HO&604, @SHOTPX
GWPSAB

- @HO1, @DRPFL.G
VDPADD. @GNSHOT+64

eWRITCL
3, SHFREG

@SCRTCH+1, @PREKEY

#R14

31

e T e e e s o ikt e e e

* SCAN FOR INPUT

P Y

DEMO MOVES START AT VDP >1501
READ DEMO MOVE :

REPEAT SAME MOVE 20 TIMES

RECYCLE THROUGH DEMO MOVES
CHECK FOR MOVE GUN LEFT

MOVE GUN LEFT
CHECK FOR MOVE GUN RIGHT

MOVE GUN RIGHT
REWRITE GUN POSITION

CHECK FIRE FLAG
ONLY FIRE IF INITIAL COLOR
DON‘T FIRE IF ALREADY EXITS

FIRE SHOT

S8ET STARTING FREQ FOR SHOT

SET PREVIOUS MOVE KEY

e

*-—-

it i e s o v i s

SCANI LIMI
LWPI
MOVE
BL
LWPI
CB
WEGQ
CB
JEQ
MOVB
B

cn
JNE
CB
JNE
cB
JEQ
B

cB
JNE

CKKBO

CABACK

0

GPLWS

@HEZ2, @5CANW
@sCAN

MYWS

@DEMO, @HOO
CKKBO

@KEY, @HFF
CKKBO

@HOO0, eDEMO
eBACK
@KEYBRD. @HOO
ENINT

@KEY. @REDOKY
CKBACK
TITLFG: HOL
CKBACK

@REDO

@KEY., BBACKKY
ENINT

BBACK

DISABLE INTERRUPTS
SET TO GPL WORKSPACE
KEEP DOUBLE SIZE SPRITES

RESET TO MY WORKSPACE

‘BACK’ IF KEY HIT DURING DEMQ
CHECK FOR °‘REDO’

JEDI - NO REDD IF ON TITLE SCREEN
JEDI

CHECK FOR ‘BACK’



ENINT LIMI 2
HERFRAEREE IR E ML S H U2 3232020 20 B S 232 S 20
# AT THIS POINT, CHECK FOR PAUSE KEY #*
LR LG R L S R S R T L T
CB KEYBRD, HOO
JEG@ NOTPO1

CB TITLFG, HO1 JEDI ~ NO PAUSE FEATURE DURING TITLE SCREEN
JEG NOTPO1 JEDI

chb KEY, HOB "P" KEY HIT TO STOP GAME?

JNE  NOTPOL NO, KEEP ON GODING

MOV Ril,SAVRi1
KEYOD BL @S CANKY

MOVB STATUS, STATUS

JNE KEYD

LI VDPADD, »02ED

L1 WCDOUNT, 7
MOREMG LI WL.OC, MSGPAU

BL- @WRITE

MOVB HOO, TIMER

MOVB HOO, CPUDS&
DELYP1 BL @SCANKY

MOVE STATUG, STATUS

JNE BLKMSG

CB TIMER, H30
JNE DELYP1

LI WL.DC, MEGBLK
BL. BWRITE

MOVE HOO, TIMER -
PELYPZ BL BSCANKY
MOVE STATUS, STATUS
JNE NOTPOA
Cch “TIMER, H1O
JNE DELYPZ2
JMP MOREMG
BLKMEG LI WLOC. MSGBLK
Bi. CWRITE
NOTPOA MOV SAVRIL1, R11
NOTPOI LIMI 2
B #R11
a2
##% SCAN KEYBDARD
*HH
SCANKY LIMI O
LWPI GPLWS
BL @SCAN
LWPI MYWS
LIMI 2
B #R11

g T s e iy Ty e e e e e e s e S TR s ot iy e e S S i S ALt iy bk g s i s s e P A L SAAAS
—_—— S T i o — bt e ]

t=smmmsm
# MOVE INVADERS ' *

B ———— J— — oo e — e vy T b T Ty —
W= —ck = mmmmes 44— oSESEESSm:

MOVEI MOV R1i1,R14
CB @CIPN, eH08

JNE  CEOR
B @COMPLD
CEOR CB @CIFPN, @HOO0 CHECK FOR ANY AT END OF ROW
JNE  NOTDWN
CLR PTRNNO

MOV @TROWI. VDPADD
CB 2IDIR, @NEG2
JEG RDGCOL




Al VDPADD, 27
RDCOL.  BL @READCL LOOP DOWN COLUMN
DATA 1., PTNOLB
CI PTRNND, >30
JL SHIFTD

Al VDPADD, &4 DOWN TWO ROWS
C1 VDPADD, >300
JL RDCOL
NOTDWN MOV @TROWI., VDPADD SHIFT OF BYTES NEEDED?
CB @IDIR, GNEGR2
JEG  GOINGL
CB 2CIPN, @HO&
JEQ SHIFTR
JMP CHNGCH

GOINGL CB @CIPN, @HOO
JEG SHIFTL

CHNGCH MOVB @IDIR. @ADDCH CHANGE CHARACTERS (BYTES)
LI RLOC, @VLINE+1]
AB @IDIR, 2CIPN

: JMP SHIFT
FAE 3 A R B I I I A IR R R S I B R
# SHIFT RIGHT *

Rt A L R LA R et S S 2 2 2 T e R T Y I I R R Ay
# MOVE CHARS ONE TD THE RIGHT AND CHANGE FROM PATTERN & TO ©
SHIFTR MOVE @HFF, @VLINE+1 BLANK LEFTMNST COLUMN

MOVB @NEG&L., @ADDCH INITIALIZE FOR CHGNVL SUBROUT

LI RL.OC, @VLINE+2

MOVB &HOQO, @CIPN -

JMP SBHIFT :
FREREEREF R ER AR SR DR R R R LR A SRR B HA R R R R B RAREB R R R AR SRR 1S
# SHIFT LEFT #*
R KR AR RN W NI TN I FH S I S E 40 R 3 4 SF 4 3 35 36 36 56 3 90 S S 25 26 30 S 2 300 SR SEHE
¥ MOVE CHARS ONE TO THE LEFT AND CHANGE FROM PATTERN O TO &
SHIFTL MOVB @WFF, @VLINE+28 BLANK RIGHTMOST COLUMN

MOVEB @HO4. @ADDCH INITIALIZE FOR CHGNVL SUBRQUT

LI RL.OC, @VLINE

MOVEB @HG&, @CIPN
SHIFT BL @CHNGVL

Al VDPADD, >0040 DOWN TWO ROWS

c VDPADD, @BROWI

JLE  SHIFT

B #*R1i4
TR 3P I SIS S I S I 200 3 3 B I 336 30 B B AR S SRR S R H
# SHIFT DOWN #*

AR H R RN EH S B I BB T3 8543 304030 33 2030 2040 30 30 30 46 3040 3035 3 2586 00 20 0 2 6
# CHANGE FROM PATTERN O TO 8., WRITE PATTERNS A, B BELOW
SHIFTD MOVB @HO8. €ADDCH

MOVB @HO0B, @CIPN

MOV  @TROWI, VDPADD
SHD @ LI RLOC, @VLINE+1

BL @CHNGVL

Al VDPADD, »0020 DOWN ONE ROW

BL. @READL READ DRIGINAL BOTTOM LINE
DATA @ORLINE+1

CLR INDEX

INCIDX INC INDEX
CB @VLINE (INDEX )., @H30

JHE RMNONI
AB @HO2, @VLINE(INDEX) S8ET TO BOTTOM HALF OF INVADER
JMP TEOL

RNONI MOVE @ORLINE(INDEX), @/LINE(INDEX) RESET NON-INVADER
TEOL CI INDEX, 29 TEST FOR END-OF-LINE




L INCIDX

BL. SURITE

Al VDPADD, »>0020
C VDPADD, @BROWI
JLE SHD

B #R14

33 3 3 3 I 3R I Ll Ll Bl LY S L B R R R RS

# COMPLETE DOWNWARD MOVEMENT

it

bbb S Rl R R R R I AR g g S Ry
# CHANGE FROM PATTERN 8,9 TO >DO AND BEYOND

#* CHANGE FROM PATTERN A TO O
COMPLD MDVE @HCS. @ADDCH
LI RLOC, @VLINE+1
MDV @TROWI. VDPADD
ERASEI BL @CHNGWVL
Al VDPADD, 0040
c VDPADD, @BROWI
JLE ERASE]
MOVEB @NEGA, @GADDCH
A @HO0Z20, @TROWI
A @H0020, @RROWI
MOV @TROWI. VDPADD
SHDC BL BCHNGVL
Al VDPADD, >0040
¢ VDPADD, @BROWI

JLE SHDC
MOVE eHOOQ, @CIPN
c @BROWI, @BTL
JEQ IHRBR
cB @IDIR, @NEG2
JNE  MOVL
MOVE -@HOZ2, @IDIR
JMP DCOMPD
MOVL. MOVB @NEGZ, @IDIR
DCOMPD B #R14

INC TOP ROW PTR ONE LINE

CHECK IF ON BOTTOM LINE

***%*********************************#**********************

# INVADERS HAVE REACHED BOTTOM ROW *
RIS R IR I I S0 B30 U R I S S B 2 B I B0 436 0 3 0 36 0 A 3

IHRER MOV @GUNPY, YXPOS
Al YXPOS, >0800
BL @FPTTRN
MOV VDPADD. X
MOVB e@HO1, RIDIR
FAIIBR BL @READ
CI PTRNND, 230
L IIBR
DEC VDPADD
CI VDPADD, >282
JHE FAIIBR
MOV X, VDPADD
MOVEB @HFF, @IDIR
FAIOR BL @READ
CI PTRNND, >30
JL IIBR
INC  VDPRADD
cI VDPADD, 29D
JLE FAIOR
IIBR MOVE @HSHPTR, @DROP+10

BL CFYXPOS

Al YXPOS, >F&00
MOV YXPUS, @DROP+B
BL @WPSAB

FIND AN INVADER IN BOTTOM ROW

LOOK LEFT OF GUN

LOOK RIGHT OF GUN

SET 3RD DROP TO HORIZ SHOT

DEC Y BY 10




MOVEB @HO4, @STOPSC
B #*R1i4
PAGE
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* =
# CHANGE VDP LINE

et e

i st e 2 e s s s e e
etz ores mmmumes =

CHNGVL MOV R11.R1S5
LI RCUOUNT, 28
BL EREAD

MOV RLOC. RA+4
BL @READL
DATA ORLINE+]
CLR INDEX
INCPT INC INDEX

CB VLINE ( INDEX), H30

¥ ADD THE VALUE OF ADDCH TO EACH BYTE IN VDP LINE

READ VDP LINE (SHIFT?
SAVE READ LOCATION
READ ORIGINAL. VDP LINE

AN INVADER HERE?

SHIFT INVADER

NON-INVADER HERE
BLANK WHERE INVADER USED TO BE
RESET NON-INVADERS

RESTORE READ LOCATION
WRITE VDP LINE -

D O T T e e e T A A iy ey s e e e it S e s Sy A 4 S A v s g e

S T T S R A I L T e S e R e

# OFFSET RANGES FROM 2 TO 25 TO DROP OMLY OVER BUNKER

JHE  NONINV
AB @ADDCH, @VLINE({ INDEX)
JMP CINDX
NONINY CB CORLINE(INDEX ), @H30
JHE RSETNI
MOVDB @HFF, VILINE(INDEX)
JMP CINDX
RSETNI MOVB @ORLINE(INDEX )., 8VLINE ( INDEX)
CINDX CI INDEX, 29
JL INGPT
MOV  @RA+4, RLOC
BL GWRITL
DATA VLINE+1
B #R15
- PAGE
* T i T O e e e i e D B S DR SR ISR ISR
- # DROP ANDTHER SPRITE
e R R A e S T T S I I I e e i e
DROPSP MOV R11,R14
CLR INDEX

MOVE @LPDROP, @INDXLB
Al INDEX, 5
CI INDEX, 25
JLE SBSTOREI
AT INDEX, -24
STOREI MOVE @INDXLB, @LPDROP
CB @DRPFL.G, @HOO
JEQ@ NODROP
MOV  @BROWI. VDPADD
A INDEX, VDFADD
CLR  PTRNNO
RDPTRN BL. @READCL
DATA 1, PTNOLB
CI PTRNND, 230
Jh Fal
Al VDPADD, -&4
C VDPADD, @TROWI
JHE RDPTRM
cB @OPTION, @HO2

S JNE NODROP
CcB @DRUP4, @HCO
JNE NODROP

LI INDEX, 12
MOV @GUNPY, YXPOS
BL @FPTTRN

NEXT COLUMN TQ DROF FROM
DON‘T ALLOW OFFSET OVER 25
DROP ONLY OVER BUNKER

GIVE PLAYR CHANCE TO MOVE/FIRE

FIND AN INVADER IN THIS COLUMN
SET TG OVER BUNKER

SEE IF ONE ABOVE

NONE IN THIS COLUMN

SET DROP 4 DVER GUN



FAIOG BL @READ FIND AN INV OVER GUN
CI PTRNNG, 30
v CKRROW
Al VDPADD, -32
c VDPADD: BTROWI

JHE  FAIQG
JMP  NODROP

FAI CLR INDEX FOUND AN INVADER

FAAS cB @DROP ( INDEX ), @HCO FIND AN AVAILABLE SPRITE
JEQ CKROW

Al IMNDEX. 4
ci INDEX, 12

JL FAAS
JMP NODROP
CKROW BL eFYXPOS CHECK ROW FOR ANY OTHER DROPS
MOV  INDEX., @5CRTCH
CLR INDEX
Al YXPOS, >FB0O0O DEC Y BY B
MOV  YXPDS, @SCRTCH+2
al YXPOS, >1000 ING Y BY 14

COMROW CB @DROP ( INDEX ), @SCRTCH+2
JL NEXTDR
CB @DROP ( INDEX) ., YXPOS
L NODROP
NEXTDR AI INDEX. 4
Cl INDEX, 12
JL COMROW
Al YXPOS,: >F100 POSITION NEW SPRITE -
MOV @SCRTCH, INDEX
Al YXPOS, 4
B @CIPN, eHOB

JEQ SIRH

AB @CIPN, XPOS MOVE DROF TO CENTER OF INVADER
SIRH ANDI PTRNNO. 1 PATTERN NUMBER EVEN OR 0ODD?

JEG MXLB SKIP IF LEFT CHAR (EVEN)

Al YXeos, -8 SHIFT DROP TO LEFT CHARACTER
MXLB MOV  YXPOS, @DROP { INDEX)

BL QWP SADR
NODROP B #R14

PAGE
e e o o e o o o S O S D S T S e R e e o o oo =mzmm=ms
# UPDATE PLAYER'S SHOT 3*
#rmmmmme——— mm e === = LY P ¥

UPSHOT MOV R11.@RA+4
032 @SHOTPY, @HCO
JNE DECSHY
B EWsHOT

DECESHY 58 @HO1, eSHOTPY
MOV  @SHOTRY. YXPOS

BL eTSTBIT ##%# CHECK FOR A HIT ###
CB erL.AG, 2HO00 IS BIT OFF?
JEG BCKOFF
CI PTRNNO, >-48 INVADER OR SBHIELD?
JL HITWHT

BCKOFF B @CKSOFF #%# MISSED st

HITWHT CI PTRANG, 230
JL HANINV

B @HSHLD
#* #3#4 HIT AN INVADER i###
# READ COLOR FROM PATTERN COLOR TABLE (>>380)
HANINY SRL  PTRNNO. 4 MOVE HIGH NIBBLE OF LOW BYTE

MOV PTRNNO, VDPADD GET SPLAT COLDR



SLA
Al
BL
DATA
SRL
MOVE

VDPADD, 1
VDPADD, >380
@READCE

2, INDXt.B~-1
INDEX: 4
INDEX, @5PLATC

# POINT TABLE AT >1040
# >380 + >D20 = >10A0

GETPTS

PGSS

MSEPLTP

BLANKC

TRB

DECV
BLNK

IRID

MBTRP

CHFAI

Al
cB
JNE
Al
BlL.
DATA
BL
BL.
BL
ANDI
JEQ
Al
Al
CB
JEGQ
AR
MOV
BL
DATA
Mov
BL
ANDI
C1
i
CI
JH
Al
BL.
DATA
CB
JNE
s
BL
ANDI
JNE
INC
JMP
DEC
BL
cB
JNE
Al
Bl
L1
CLR
MoV

DATA

VDFADD, D20
COPTION, @HOR
GETPTS
VDRPADD, &
@READL,

REG10O

@SCORE
@FPTTRN
eFYXPOS
PTRNNG: 1
POss
YXPOs, -8
YXPOS, >FBFE
@CIPN: @HOB
MSPLTP
@CIPN, XPOS
YXPOS, @SPLATP
@S0OUND
INVHIT
@SHOTPY. YXPUOS
@FPTTRN
PTRNNO.: >000F
PTRNND, >0008

~ BLANKC

FPTRNNO, 0009
BLANKC
VDPADD, 0020
@WRITCL

1, HFF

@CIPN, @HORB
TRE

@H0020, VDPADD
CWRITE
PTRNNO. 1
DECV

VDPADD

BLNK

VDPADD
@WRITE
@CIPN, @HOB
IRID

VDPADD, »>0020
GWRITE

R13, &4

R10O

MULTIP PTRN NO BY 2
OFFSET OF PATTERN COLOR TBL

GET LEFT MOST NIRBLE

GET POINTS FOR THIS INVADER

ADD TO SCORE
PLACE SPLAT SPRITE

CHECK FOR RIGHT HALF

POSITION SPRITE

GET VDPADD
SEE IF HIT TOP OF INV POS 8

BLANK CHARACTER

BLANK TOP CHAR IF MOVING DWN

TEST RIGHT BIT
EVEN PATTERN (LEFT HALF)
ODD PATTERN (RIGHT HALF)

BLANK OTHER HALF OF INVADER
BLANK BTTM CHAR IF MOVING DOWN

ROW INCREMENT/DECREMENT
INDEX TO TOP/BOTTOM ROW

@EROWI(R10), VDPADD MOVE BOTTOM/TOP ROW POINTER

@READCL
28, GVLINE+]
INDEX. 28

@VLINE(INDEX), @430 CHECK FOR AN INVADER

NXTRWP
INDEX
CKHFaAI

R13: @EROWI(R10Q)

SKIP IF ONE FOUND

NO INVADERS IN THIS LINE



C @BROWI, @TROWI

JHE MBTRP CHECK NEXT ROW

B eNOINVS BRANCH IF NO INVADERS LEFT
NXTRWP NEG R13 NEXT ROW POINTER (BROWI)

INCT RI1O

Cl R10. 4

JL MBTRP

5B @HO1, BHITCNT DECREMENT HIT COUNT

co @HITCNT, @D20 TIME TO SPEED UP?

JHE BTSOFF NO

CB @TMDVEI. @HO3

JLE NFT3

5B @HO1, eTMOVEI SPEED UP INVADERS

JMP BTSOFF
NET3 CB @HITCNT, @HO3 G0 NO FASTER THAN 3 IF 32 INVE

JHE BTSOFF
MOVBE @HITCNT, @TMOVEI
BTSOFF B - @TS0OFF
HSHL.D DEC YXPOS ### HIT A SHIELD ##4#
BL @BLAST2 BLANK QUT A PATTERN
Al YXPOS, >FFO1
BL @DL.AST2
Al YXPOS, >FF00
BL @BLKBIT

BTSSD B @TSSNF+

CKSOFF CB  YXPOS, SUPMGN ##% CHECK FDR SHOT OFF TOP OF SCRN
JL  BTSS0
CB  @SHIPPY, @HCO  ### CHECK FOR HIT ON SAUCER stw#
JEG SMISS |
SB  @SHIPPY, YXPDS CHECK ¥ OF SHOT TO SAUCER

cB YXPOS, @HO8
JHE 8SMISS
8B @SHIPP X, @XPDS CHECK X OF SHOT TO SAUCER
CB @XPOS, @HOF
JL HITSAU
SEMIES ANDI YXPOS, >0700 ### SHOT MISSED EVERYTHING #3t%
JET  JWSHOT RAISE FREQ EVERY 8TH PIXEL
LI VDPADD, @GNSHOT+4
BL @READCL.
DATA 3, YPOS
Al R12, >FFOO
al R13, >FFOQ
BI. @WRITR
BL @SOUND
DATA QNSHOT
JWSHOT JMP WSHOT
HITSAU CB @SHIPCL, @SHP1CL. ### HIT A SAUCER #3##
JEQ@ HITYS
# RED SAUCER SCORES MORE AFTER EACH HIT
# SCORES THE SAME REGARDLESS OF COLUMN HIT
* LEFT EDGE OF RED SAUCER IS RIGHT NIBBLE OF BLANK
# CHARACTER BEFORE THE FIRST ZERD
LI VDPADD, >B5 READ LEFT EDGE OF RED SAUCER
BL @READCL
DATA 1.PTNOLH

ANDI PTRNNO, >000F MASK OFF CHARACTER BIAS
CB YXPOS, @ TNOLB

JHE SMISS

CB @xXP0S, ePTNOLE

JHE SMISS

: ##% HIT RED SAUCER #i#
NEG SHPDIR REVERSE DIRECTION




sB
CBH
JH
CB
JHE

MINSY MOVEB

SETWND MOVB @SHIPPY, @SHPWPY

@CSCREEN, @BHIPPY

@SHIPPY, 8440
MINSY
@SHIPPY., @H10
SETWND

@H10, @SHIPPY

RAISE SAUCER
PREVENT WRAP AROUND

NO FARTHER UP THAN >10

MINIMUM SAUCER Y PODS
SET SAUCER WINDGWS

# USE THE SAUCER DESCRIPTOR BLOCK PDINTER TD FIND THE
®# VDF ADDRESS OF THE CURRENT VALUE OF THE RED SAUCER.
RED SAUCER VALUES START AT VDP >1040

3*
# FIRST SAUCER DB PTR =
#*

LI
CH
JH
AB
JMP
SB -
CLR
MOVB
A

BL
DATA
BL
LI
BL
DATA
BL
DATA
cB
JL.
MOVE
JMP

SPEEDU
AR 1OV

VDPADD, »F98
@TMSHP, @HO1
SPEEDU

@HO4, esHIPDS
AR10V

@HO1, @TMSHP
R1G

@SHIFDB, @REG10+1

R10, VDPADD
CREADCL.

8, @0RLINE
@conNvsC
VDPADD.: >BS
GWRITCL

4, ORL.INE+4
@SOUND L
82HIT
@SHIPDB, @HBC
TSOFF

@HCO. @SHFPWPY
TSOFF

>AB

>F?8 = >1040 - >AB

SMALLER RED SAUCER

SPEED UP RED SAUCER
GET SAUCER VALUE
ADD SAUCER DB PTR TD VDPADD

READ CURRENT SAUCER VALUE
CONVERT, ADD TO SCORE

BEGINNMING SCREEN ADDRESS
NEXT SAUCER VALUE TO SCREEN

"

TURN WINDOWS OFF WHEN SAU TOO SMALL

# YELLDOW SAUCER SCORES DIFFERENT ACCORDING TO THE
# COLUMN THAT I8 HIT

HITYS ANDI
CI
JLE
NEG
Al
GETSCA LI
SLAa
A
BL.
DATA
MOV
BL
DEC
BL
DATA
MOVE
BL
MOVE
MOVB
CLR
BL
DATA
JMP
TSSOFF BL
DATA
TSOFF MOVB
WSHOT BL

YXPOS, >00FF
YXPGS, 7
GETSCA

YXPOS
YXPOS, 14
VDPADD, >1010
YXPOS, 2
YXPOS8, VDPADD
@READCL

4, ORLINE
@SHIPPY, YXPOS
@FPTTRN
VDPADD
@WRITCL

4, DRLINE
@HO1, @CYSSBLF
@CUNVSC
@HCO, @SHIPPY
@HCO, eSHPWPY
TCEEHP
@30UND
SHPHIT

TBOFF

@50UND
GENOFF

@HCO, @SHOTPY
eWPSAB

#3## HIT YELLOW SAUCER ###

CHANGE 8-14 TO &-0

GET SCORE VDP ADDRESS
MULT XPOS BY 4

READ POINTS FOR HITTING THIS X

GET VDPADD OF SAUCER
DISPLAY POINTS GIVEN
SET FLLAG TO CLEAR POINTS

CONVERT., ADD TO SCORE
REMOVE SAUCER

TURN SHOT SOUND OFF

TURN SHOT OFF



CKNXTD

VERDRP
SAVPOS

BHITG

RESPOS

HASBA

ERASED

CSPRTC

MOV @RA+4, R11L
B #R11
PAGE
o omimam s o e e e e e S S O R D e T e me mmaw PP S Lt 1]
INVADERS ‘' DROPPINGS #*
T ot T e e e = Szsmmmswmunas S L L BT Dttt ) ST mmamas
MOV R11, 8RA+&
CLR INDEX
CB @DROP ( INDEX ), @HCOQ IS THIS UONE ON THE SCREEN?
JEG NXTGP
CB @DROP ( INDEX ) +2, @HSHPTR CHECK FOR HORIZ SHOT
JEQ@  VERDRP
AB @HO1, @DROP ( INDEX)
JMP SAVPOS
Al @IDIR, @DROP { INDEX ) +1
MOV @DROP ( INDEX), YXPOS
Al YXPOS, >0400
CB-  YXPODS, @GUNPY CHECK FOR A HIT OGN THE GUN
v RESPOS
Al YXPGS, >FAQQ
CB YXPOS, GUNPY
JHE ERASED DROP HIT BUNKER
ANDI YXPOS, Z200FF
INC YXPOS
B8 @GUNP X, @XPDS CHECK SHOT X TO GUN X
Cl YXPOS, 8
JH RESPOS
Ce @DROP (INDEX) +2, @HEHPTR ALWAYS HIT IF HORIZ SHOT
JEQ@ BHITG
CB @QGUNDB, @GUNIP+2
JNE RESPOS JUMP IF GUN ALREADY HIT
MOVE -@HC O, GDROP ( INDEX }
B @HITGUN
MOV @DROP(INDEX), YXPOS RESET POSITION
Al YXPOS.: >0E0O
BL @FPTTRN
CI FTRNNO, 48 IS IT OVER ANYTHING?
JHE CSPRTC
CI PTRNNG, 230
JL CSPRTC
Bl. @TSTBIT OVER A SHIELD, IS BIT ON?
CB eFLAG, @HOO
JE@ CSPRTC
LI R10,2
BL @BLABT3 HIT A SHIELD, BLAST AWAY
AL YXPOS, >00FF
BL @BLAST3
Al YXPOS, 20101
DEC R10
ST HABBA
BL @BLAST2
MOVE @HCGO, @DROP ( INDEX)
JMP NXTSP
CB @XPOS, @SHOTP X CHECK SPRITE COINCIDENCE
JHNE NXTSP
CH YXPOS, @SHOTPY
Ji NXTSP
Al YXP0S, >FCOO0
CB YXPOS, @SHOTPY
JH NXTSP
MOVE @HCO, @SHOTPY HIT GUN SHOT
BL. @S50UND




DATA GENDFF
LI R10,1
BL @SCORE

JMP ERASED
NXTSP Al INDEX. 4
CI INDEX, 12
JLE CKNXTD
BL @WPSAB
MOV  @RA+6, R11
B #R11
PAGE

e

L ==

ETARTS MOV R11,R14
BL @SOUND
DATA SAUCR1
MOVB @HO1, @SHPDIR
MOVB @HOO, @SHIPPX
CB @IDIR, @HO2

START SOUND LIST

SET DIRECTION OPPUSITE INVADERS

o e Ty ———

#

oot

JNE SETW
MOVB @HFF, @SHPDIR
MOVEB @eHFF., @SHIPPX
SETW MOvVE @M10, @SHIFPY
MOVB eHOZ, @TMSHP SET MOVE TIMER
CB @SHIPCL, @SHP1CL
JEQ SWIND
BL @50UND2 INTERMISSION SAUCER (RED)
DATA SLOWSZ2
MOVB @TMSHP, @TCYCLE
MOVB @H40, @SHIPPY
LI VDPADD: a8 WRITE SAUCER VALUE LINE
LI WLOC, SVALL
LI WCOUNT., 17
BL @WRITE
SWIND MOV @SHIFPY, @SHPWRY SET WINDOWS
BL eWPSAB
B #R14
PAGE
oo e ) b 3
# MOVE SAUCER
MOVESP MOV R11,R14
CB  @SHIPPY, @HCO
JEQ WSPRTS
AB @SHPDIR, @SHIPPYX MOVE SHIP
MOVB @SHPDIR, @SCRTCH
NEG SCRTCH
CB @5HPDIR. @HOO
JLT MVINGL
CB @8SHIPPX, @SCRTCH
JHE TSPOFF
CNMWR CB @EHPWPX, @SHIPPYX CHECK IF NEED TO MOVE WINDOWS
JHE  WSPRTS
AB @HOS, BEHPWPX
(] @S5HPWP X, BHOS
JL TSWOFF DON'T LET WINDOWS WRAP ARDUND
JMP  CNMWR
MVINGL. CB @SHIPPX, @SCRTCH
JLE  TSPOFF
CNMWL. MOVB eSHPWPX, @SCRTCH

SB @HOS5, @SCRTCH




CB @SHIPPX, @SCRTCH
JHE WSPRTS
CB @S5CRTCH, @HOS
JL TSWOFF
5B @HOS5, BSHPWP X
JMP CNMWL
TSPOFF MOVB @HCO, @SHIPPY
BL @SOUND
DATA GENDFF
CB @SHIPCL, @SHP2CL
JNE  TSWOFF
MOVE @HCO, @SHPWPY
BL. @WPSAB
CLLR @eSTOoPSC
LI RO, >0202
B BNXTSCR
TSWOFF MOVEB @HCO, @SHPWPY
WSPRTS BL- @WPSAB
B #R14
PAGE

DOM‘T LET WINDOWS WRAP AROUND

TURN SHIP OFF

INTERMISSION QVER
NEXT SCREEN

TURN OFF DURING REG PLAY

e e T L P va——

# DLAST A ROW OF PIXELS

P e T Ty —————
I Imog s ssINEEINSNsu st o omoTomam e

e Ty ——

BLAST TWO PIXELS
BLAST THREE PIXELS
SAVE XPOS

BELANK THIS BIT
NEXT XP0OS

RESTORE XPOS

BLASTZ2 LI R13,2
JMP STRA
BLAST3 LI R13, 3
STRA MOV R11l,@RA+B
MOVB @XPOS, @SCRTCH+3
CALLEB BL @BLKBIT
INC YXPOS
DEC RI3
JGT CaALLB
MOVB @SCRTCH+3, @XP0OS
MOV @RA+B, R11i
B #R11
PAGE
e e e e s S e e s e
# TEST BIT

o oo o T T T

# FIND OUT WHETHER BIT (PIXEL)
# RETURN A ZERGO IN FLAG IF NOT
TSTBIT MOV Ril,@RA+10

BL @RDBYTE

MOVE @RBYTE, @FLAG

MOVB @BITMSK(XREM), @3CR

INV @SCRTCH

SZICB @SCRTCH. BFLAG

MOV  @RA+10, R11
#R11

By g Ly m—

AT LOCATION YPOS, XPOS IS

TCH

S ey S Ltk e sy T iy et a0y vt e AL ARG kit Mk crriy rPee e S e sy RS Sk o, ik e
— e e e T I T T s O O O e e T I Do ST m A S o mu e

*
# AT THAT SCREEN LOCATION.
THIS ROUTINE IS USED TO EAT
BLKEBIT MOV R11,@RA+10

BL @RDBYTE

MOVE @RBYTE. @FLAG

MOVB @BITMSK (XREM), BSCR

SZICB @SCRTCH, @FLAG

MOVB @FLAG, @RBYTE

*

A i o e s vy s i et

P e P y——

AWAY THE SHIELDS.

TCH



BL BWRITR
MOV  @RA+10,R11
B #R11
PAGE
-ﬁ-........==_.___.x====.._...-—.a:=.—...===~...-'=mz=2=======“—-—-——-“—“~#========
/" # READ BYTE *
o B8 S B I SR I ST S T O IR e e e e o o o == o S o s 3441
* READ THE BYTE FOR PIXEL LOCATION YPOS, XPOS
RDBYTE MOV R11.R14
BL CFPTTRN FIND PATTERN
MOV PTRNNG, VDPADD
8L.A VDPADD. 3 MULTIPLY BY 8
Al VDPADD, >800
A YREM, VDPADD ADD TD GET EXACT BYTE
BL @READCL
DATA 1.RBYTE
B #R14
PAGE
Fommammamenm ] E-3-y 3 Zm== = mmmmmam E3— =mmas
# FIND PATTERN *
*:a:.—.z:====#m=======$.‘:::====ﬂ.........-.....__._..._m====_.._a.*.=&..=======a==
* GIVEN ANY YXPOS OF A SPRITE, RETURN THE PATTERN NUMBER
# UNDER THE SPRITE AND RETURN THE PIXEL WITHIN THE
# PATTERN (XREM, YREM)
FPTTRN MOV R11.R15
MOV YXPOS, Y GET Y AND X FROM YXPOS
SRL Y. 8
MOV YXPODS. X -
ANDI X, >Q0FF
MaV Y. YREM
— MOV X, XREM
o SRL Y, 3 DIVIDE BY 8
- SRL X, 3
SLA Y.3 MULTIPLY QUOTIENTS BY 8
SEA X.3
s Y: YREM CALCULATE REMAINDER
] X: XREM
sSLA v, 2 {(Y#*8)»4
SRL. X, 3 RESTORE X TO QUOTIENT
A X, Y
CLLR  PTRNNO
BL eREADGCL Y IS THE VDP ADDRESS
DATA 1, PTNOL.B
B #R15
3 = T T e o e et e e i s e e v e e e e e e v st e e e W R O S I S T e e e R
* FIND YXPOS #*
e s s e T e e s e s e S S S T I e S I o L S L o S o I 0 SO T I e et o e e e
# GIVEN A VDP ADDRESS, FIND THE YXPDS FOR
# A SPRITE (UPPER LEFT CORNER)
FYXPDS MOV VDPADD, X FIND Y. X FOR VDPADD
SRL VDPADD. 5
SLA  VDPADD, 5
= VDPADD, X
SRL.  VDPADD, 2
SLa X, 3
MOV X, YXPOS XLB IN YXPOS LB
S MOVE YLB, ¥YXPQS YLB IN YXPOS HB
RT
PAGE
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# CONVERT SCORE #

|



¥ GIVEN FOUR BYTES OF CHARACTER NUMBERS (R8,R%), CONVERT
# TO FORMAT NEEDED FOR SCORE ROUTINE
* EXAMPLE OF INPUT AND OUTPUT:
# R8: >FF51 R%?: 5235 RESULT: R10: >012%5
CONVSC MOV  ORLINE, RS
MOV ORLINE+2. R9

8SLA R8,12 NIBBLE 4 OF R8 TO NIBBLE 2

SRL. R8, 4

ANDI R, >QFQF GET RID OF CHARACTER BIAS

MOV R9,RI10

ANDI R10, >000F KEEP NIBBLE 4 OF R? IN R10

SRIL. R%. 4 NIBBLE 2 TO NIBBLE 3

S0C R9.R10 ‘OR’ RY AND R10

MOVB R8, R1i0 GET HIGH BYTE
# CONVSC CONTINUES INTO SCORE ROUTINE
6 0 0 I e et 0 D 0 S D D O I 4 D N e e e et e o e e s et e
# ADD TO SCORE #
He R T I R R I I 2 S I e S e e e s s 1 T e 2 et o o e

# ADD R1Q TO THE SCORE

# EXAMPLE OF FORMAT FOR THIS ROUTINE:
#* 20125 = DECIMAL 1295

SCORE MDV R11,R14

CLR VDIGIT CLEAR HIGH BYTE OF VDP DIGIT
CLR CARRY
LI VDRADD. 12 RIGHT MOST SCORE DIGIT

RDIGIT BL @READCL
DATA 1, VDGTLE

MOV  R10, SCRTCH SAVE R10 -
ANDI R10, >000F GET RIGHT MOST DIGIT
) R10,VDIGIT ADD DIGITS

A CARRY, VDIGIT
CLLR ~CARRY

CI VDIGIT, >0059 DIGIT OVER NINE?
JLE  WDIGIT
LT CARRY. 1 SET CARRY

Al VDIGIT, ~10
WDIGIT BL @WRITR

MOV SCRTCH.R10O RESTORE R10

SRL R1G. 4 NEXT PAIR OF DIGITS

DEC VDPADD

Cl VDPADD, 8 PAST LEFT MOST SCORE DIGIT?
JHE RDIGIT

BL GRREAB

LI VDPADD. 8 CHECK SCORE FOR EXTRA GUN

BL @READCL
DATA 2, REGS

CB GEGUN3+3, BCLEAR SKIP IF ALREADY HAVE EXTRA GUN
JNE  CLDIGT

Cl R8, >5053 OVER 0300067

Ji. DSCORE '

MOVE @EGUNIP+3, GEGUNI+3 TURN GUN 3 COLOR O
LI INDEX, 4
SHFTGR CB @EGUN] (INDEX)+1, @OUNIP+1 SHIFT OTHER GUNS RIGHT
JH NXTGN
AR 2418, GECUNL (INDEX)+1
NXTGN Al INDEX, -4
JEQ@ SHFTER

CLDIGT CB R8, @LDIGIT CHECK FOR NEW LEFT SCORE DIGIT
JLE WGUNS
LI INDEX. 1& START WITH GUN 3

DECIND AT INDEX, —4 FIND A GUN TO REPAIR

JEQ  WBUNS




cB @EGUN1 (INDEX) -2, REQGUNIP+2 IS THIS ONE DAMAGED?
JEQ DECIND

S8 @H&68, @EGUNL ( INDEX)~3 MOVE GUN LEFT

MOV @EGUNIP+2, @EGUNI (INDEX)-2 SET DB PTR AND COLOR
MOVE RB, eLDIGIT

WGUNS  BL @WESAB
DSCORE B #R14
PAGE
H= == S IErmeTEmImme Al o gy e Smmemsmsin T T S T I S I e e
# AUTOMATIC MOVEMENT OF GUN *
e e e ey mmmmmemsssmauog B ] emoomumuTmc oo gTan
AMCUN MOV R11.R14
CLRR8 CLR RS
cB GREG10+1, BGUNPYX TEST FOR HORIZ OR VERTICL MOVE
JEQ ZTIME
INC RSB
ITIME CLR @TIMER
CLR @TCSCAN
MOVB @HO1, @GUNDIR FIND DIRECTION
cB @GUNPY (RB)., @REG10(R8B)
Wi MGUN
MOVE @HFF, 8GUNDIR
CLR @KEYBRD
MGUN CB @TIMER, @TCSCAN MOVE GUN AND LIFT VERTICALLY
JL MGUN
AB @HO1, @TCSCAN
CB @CGUNPY (RB), RREG10(R8)
JEQ@  DONEM -
AB @RUNDIR, @GUNPY (R8)
Cl RE, 1
JEQ BLW
AD @QUNDIR, @LIFTPY
BLW BL @WESAB
CLR @KEYBRD
BL @SCANI ALLOW 'REDO’ DR ‘BACK’
JME MGUN
DONEM CB @GUNPY, @REG10
JNE CLRRS8 REPEAT FOR VERT MOVE IF NEEDED
B #R14
PAGE
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* CALL SOUND #*
O T R R T R S T D Y e T I I I e s e £t 2 S S I o e 5 O I T e e
SOUND CB @SHIPPY, BHCO NO OTHER SOUNDS IF SAUCER OUT
JNE  DSOUND
S0UND2 CB @5TOPSC, eHo2 NO OTHER SOUNDS IF GUN HIT
JEQ  DSOUND
cB @5TOPSC, eHO3
JEQ DSOUND
SOUND1 MOV #R11, @S0OUBLK ENTRY POINT FOR HIGH PRICORITY SOUND
S0CB @HOl, @>83FD
MOVE @HOLl, @50UDC
DSOUND INCT R11
RT
PAGE
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# READ REMAINING SPRITE ATTRIBUTE BLOCK +#
T e N o I T T D N T I O T e I S R I S e MM e e s
RRSAB MOV R11,R15

LI VDPADD. >3224
BL @READCL.
DATA 17, DROP+2:24



#R19

[r—— e e e B i e T e

NRITE PARTIAL SABR

WRITE ENTIRE SAB

e b o st e e e oo o ity e s s

e g4 . 3+ 3

RLOC IS FETCHED FRUM A DATA STATEMENT FOLLOWING THE BL

"

DISABLE INTERRUPTS
SET UP LOWER BYTE OF ADDRESS

SET UP UPPER BYTE OF ADDRESS

READ VDP BYTE INTO BUFFER
DECREMENT COUNTER

AND LOOP IF NEEDED

ENABLE INTERRUPTS

S

‘WRITE’ REQUIRES THAT WLOC, WCOUNT BE LODADED BEFORE THE BL

WLOC IS FETCHED FROM A DATA STATEMENT FOLLOWING THE BL

DISABLE INTERRUPTS
SET UP LOWER BYTE OF ADDRESS

SET VDP WRITE FLAG

WPSAB LI HCDUNT:Q&
JMP MOVRI1L
WESAB LI WCOUNT, 33
MOVR11 MOV R11,R15
L1 VDPADD, »>300
BL @WRITL
DATA DROP
B #R1S
PAGE
# READ FROM VDP
T I ST S S D e I e e e e 3 T e It e e
# THIS SUBROUTINE HAS THREE ENTRY PDINTS
# ALL REQUIRE THAT VDPADD BE LOADED BEFORE THE BL
¥*
# ‘READ’ REGUIRES THAT RLOC, RCOUNT RE LOADED BEFODRE THE BL
# ’‘READL.’ REQUIRES THAT RCOUNT BE LOADED BEFORE THE BL
*
# ‘READCL " FETCHES RCOUNT AND RLOC FROM DATA STATEMENTS
*
RDVCL MOV #R11+. VDPADD
READCL MOV #R11+, RCOUNT
READL MOV #R1i+,RLOC
READ LIMI O
MOVB @VADDLB. @VDPADR
MOV RCOUNT. COUNT
MOVE VDPADD. @VDPADR
MOV RLOC, TEMP
RQOO10 MOVB @VDPRD., #TEMP+
DEC COUNT
JGT ROOO10
LIMI 2
RT
PAGE
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# WRITE TO VDP
e e e o e e iy gy g e £t = =z
# THIS SUBROUTINE HAS FOUR ENTRY POINTS
# ALL REQUIRE THAT VDPADD BE LOADED BEFORE THE BL
*
*
# ‘WRITL’ REQUIRES THAT WCOUNT BE LOADED BEFORE THE BL
+
® ‘WRITCL’ FETCHES WCOUNT AND WLOC FROM DATA STATEMENTS
¥ ‘WRITR’ REGUIRES THAT WCDUNT BE LOADED BEFORE THE BL
# WLOC IS GIVEN THE VALUE OF THE LATEST RLOC
3*
WRITR MOV RLOC: WLOC
JMP WRITE
WRTVCL. MOV  #R1i+, VDPADD
WRITCL MOV #R11+, WCOUNT
WRITL MOV #R11+, W0DC
WRITE LIMI O
MOVEB @VADDLB, eVDPADR
MOV WCOUNT, COUNT
MOV  VDPADD. TEMP
ORI TEMP, >4000
MOVE TEMP, @VDPADR

SET UP UPPER BYTE OF ADDRESS



MOV WLOC, TEMP

WOC010 MOVE #TEMP+, @VDPWD WRITE BYTE INTO VDP
DEC COUNT DECREMENT COUNTER
JET  WO0010
LIMI 2 ENABLE INTERRUPTS
‘/"-\ RT ;
*—._——Hnﬂ:-—-_—:: === == -] I e T SIS I S e S e e o
# WRITE TEXT TO VDP #
ko === - 1 = == ——— — =4

#*

WTEXT MOV +#R11+, VDPADD
MOV #R1ii+, WLOC
MOV #R11+, BIAS

5LA BIAS,8
LIMI O DISABLE INTERRUPTS
MOVEB @VADDLRB, @YDPADR SET UP LOWER BYTE OF ADDRESS

MOV WCOUNT. COUNT
MOV  VDPADD, TEMP

ORI TEMP, 4000 SET VDP WRITE FLAG
MOVE TEMP, @/DPADR SET UP UPPER BYTE OF ADDRESS
MOV WLOC, TEMP
CKFRF CB . *TEMP, @HFD CHECK FOR TERMINATIUN CHARACTER
JEG DWTEXT
CB  *TEMP, @HFE CHECK FOR REPEAT FLAG
JNE  WOOO30
INC TEMP
MOVB *TEMP+, R13 GET BYTE TO REPEAT
MOVE #*TEMP+, R14 GET REPEAT COUNT -
SRL R14.8
REPEAT MOVB R13, @DPWD WRITE BYTE
—~ DEC R14 DECREMENT REPEAT COUNT
Co JGT REPEAT
- JMP  CKFRF

WOQO030 MOVE #TEMP+,R13
CB R13, @H20

JNE ABIAS
LI R13, >FF00 MAKE BLANKS >FF
JMP WSB
ABIAS AB BIAG,R13 ADD BIAS
WsB MOVB R13, @VDPWD WRITE SINGLE BYTE
JMP  CKFRF
DWTEXT LIMI =2 ENABLE INTERRUPTS
RT
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# CHECK TIME TO MOVE INVADER — USED AT END OF GAME
e R N s T S T I s s s s e e mimmsemooie =
DELAY MOV R11,@RA+6
CLR @TIMER
CLR @KEYBRD
BSCANI BL @SCANIT ALLOW ‘REDG’ AND ‘BACK’
CB @TIMER, @HO1 CHECK TIMER

JL BSCANI
MOV  @RA+4,R11

B #R11
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# MOVE ONE INVADER DOWN
_{’_‘\ e I e s o e wp e e e - e T I I
MOVELID MOV R1i1l, @RA+8
Bl. @DELAY
Al R10, 20808 TOP HALF

BL GWRITCL.
DATA 2, REG1O



Al VDPADD, 32

AT R10, >Q202 BOTTOM HALF
BL CWRITE

BL @DELAY

Al VDPADD, -32 ERASE TOP

BL BWRITL

DATA HFFFF

Al VDPADD, 32 BACK TO PATTERN O
Al R10, >F5Fé

BL @WRITL.

DATA REG10O

MOV  eRA+8.RI11

B #R11
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### CHANGED HISC TO BSS 5 HSCORE TO HOLD HI-SCORE

boa b

HISCOR MOV Ri1,R1i5

BL erRDVCL READ PLAYER’S SCORE
DATA 08, 5, PSCURE
BL @RDVCL
DATA >19, 5, HSCORE
CLR INDEX
CDIGTS CB @PSCORE (INDEX), @HSCORE ( INDEX) COMPARE DIGITS
JH NEWHI
i NONEW -
INC INDEX CHECK NEXT DIGIT

CI INDEX, 5
. CDIGTS
JMP NONEW

NEWHI CLR INDEX SET NEW HIGH SCORE
MOVEHI MOVE @PSCORE(INDEX), @HSCORE ( INDEX)

INC INDEX

CI INDEX, 3

JL. MOVEHI
##

¥##  MOVE PLAYER’S SCORE TO HIGH SCORE AND THEN SAVE AT VRD 21008
it
L1 VDPADD. 8
LI WCOUNT, 5
LI RLOC, PSCORE
LI WLOC, PSCORE
BL GREAD
LI VDPADD. 25
BL @WRITE
LI VDPADD. >1008
BL BWRITE
NONEW B #R15
SLAST END




