


301¢
311¢

321

- 330

34 i«
351¢
a6 i«

3710
381¢
391¢

4@1i¢
411{¢
421(
43¢
44 ¢
45}¢

461 ¢
47 1(

481¢

49 ¢

50i¢
B1 i«
s2«

S31C

541¢
56 1¢
571¢
Feéi(

B9

6@
611¢
621«

B30
B4
BB

86l

BT
B8 {(

.89«

ol

711¢

7210

73i¢
T4 1<

75100
LTB Y
7710

781«
791¢
ae il
811«
821(
831«

8B4l

a5«
861«
&7 1¢
881/

e
GBe L
- W N 45F
e g2 e

931«

394 i<

951¢

CONSTANTS AND 10/ PORT DEFINITIONS .« [0 00 0 0o0ins 2o oo
RAM ORIGIN AND SPECIAL VGS VERBS ) ' = = 5’“,"53h9 eLhA

VGS ‘ : random, ranger. )-

VGS . "random, RND, RQNGER, RﬁNGERND )
UPDATE COLOR MﬁP -= QUICKLY )

YGES _ ’ FLOOD )

VGS : FILL )

VGES write routines . pattern representation ) i e
VG5 pattern board and maqi: equa?es 3
RELABS ) F= relabs SUBR ffrelabs {ASSEMBLE T
VGES . RELAEBS )

VG5 . ‘ Wwrite 3

VG5 write con't. )

VGES : write con’t. )

YGES- writep 3 !

VvGE s WRITEF 3

VGS . HRITE 3

FRAME, UNFR&ME MACROS )
SPECIAL RELABS FOR BOX
PATTERN BOARD BOX COMMAND )

X Y X5 Y8 MODE BOX ) HEX , ' :
‘BOX ) E A MOV, 4 CPI, ..XSL4 JRC, . JUHP IF LESS THQN 4 RARE
"BOX ) B DAD, L . BX.X Y BTX, H BX.X 1+ Y STX, ( UPFDATE Y .. ©:
BOX 3y LABEL ..FLOP PIXVAL LDA, M XRA, C aNa, ( PLOF LOOF 3 ..

BOX
18 BIT INTEGER DIUIDE ROUTINE: M N UN/ @ R ) DECIMaAL
SNaFP COMHMaAND ) ' '

& X 1© CHARACTER SET - ROTATED ) : ‘
:MORE CHaRS ) C@3F , E@3F , 7eeC , 7e0C , E@3F . C@BF' £ ﬁ )
-CHARS ) E@I1F , F@3F , 3@z2e , 3028 ;,FeiF s EQZF , (. Q )

NEW. CHARACTER DRAaW ROUTINE )
NORMAL BCD ADDITION )

¥WGS CPOST SPOST )

DISPLAY 6 DIGIT BCD MUMBER -- XK Y OPT ‘NUMADDR DISFRCDE )
THO DIGIT BCD DISPLAY ROUTINE aND BUMPER )

n-processor MUSPCU; this is starting lcad black Y HEX

MUSIC EQUATES FOR VECTOR OFFSETE ¥ HEX

MUSIC VARIAEBLES & IY EQUATES FOR OFFSETS ) HEK

STEREQO EFFECTS RAM AND VOLUME CRES.-DECRES. RAM ) HEX ‘
MUSIC VARIAEBLES FOR COMPUTER MUSIC GENERATOR AND SYNCER ) HEX'L
MUSIC PROCESSOR COMANDS » HEX ¢ data;PORT Yy ‘ o
MUSIC PROCESS0OR COMANDS cont. ) HEX

‘MUSIC PROCESSOR COMANDS cont., STEREOC 3STUFF and QBCRND ) HEX
NOTE CONSTANTS ) HEX
‘BIN BTAELE FOR LEFT-RIGHT FAN VOLTAGES ) DECIMAL

HELPING SUBR’=s for MUSCPU %%% MNMOTICE ¥%%Xx% ) HEX

HELPING SUBR’s cont. ) HEX

MUSIC FROCESESOR- emusic )

QPCODE SUER’s, @-4 )

OPCODE SUBR’s;, ' 5-6,; HL= MUSPFC )

OPCODE SUEBR’s, &-@B, 10H

OFPCODES @C-QF 1 ‘ = ‘
OPCODES 11-4% I/0 PORT OUTPUTS and PAN COUNTING, 1aH ) HEX
STERECQ OPCODE 14, THUMPER 1B, MUSIC GENERaTOCOR @7 }HEX

OPCODE QDDRE 18 TABLE and FORWaARDE ) HEX

COMPMUSIC s +—disp., “5MOD, NOTAELE and THUMFLOCATION 2 HEX

STEREOD STUrr, LIMITCOUNTING )

¥ MUSCPU #x ‘ #%STEREO®%% ) KER

¥% MUSCPU %3 o ¥ESTEREO%®% ) HEX

MUSCFU - Bl MOTETIMER,MOSYNC 2

MUSCPU cont. 1 MORAMBLE., LOWMOVER, HIGHMOVER )
‘MUSCPU cont., o MORAMBLE cont., STEPMOVER )
MUSCPU : : ! o VOLUME MOV ING ) B '
MUSCPU ’ o STEPMOVER; COMFPDURMOVER )

MUSPCU cont., ‘ : ‘ "TEMOVER, NOMOVER )



96 % MUSIC INTERRUPTER ¥%X .. 000 0 COMPUTER MUSIC ) HEX

'97}(:HUSCPU cant.. : .. RANDOM NOTES 1
2981¢ -MUSCPU cont. ‘ Co : PROCESS the score, )

991 MUSIC PROCESSGR—, Y " MUSCPUS PUT TOGETHER ) HEX
1ee|( . MUSIC PROCESSOR- ALL xmusics NEED AN 1Y LOAD ) HEX :
101 1(: MUSCPU SUBROUTINE CALLS )

1ez2i( -MUSIC PROCESSOR- EMUSIC, BMUSIC, ... J

- 1031( MUSIC PROCESSOR- EEZMUSIC, BZMUSIC, ... )

o 1e4 10 CLEAR ANY PRIORITY ON THE MUSIC PROCESSOR )

1e51( JAYS VIDEO GAME GOODIES )

1e8i( QUEUE - VECTOR MANIPULATION ROUTINES 3

1071¢ VECTOR FIELD EQUATES CONTINUED )

10&8|( STATUS BIT EQUATES

1991¢ VGS VYURITE )

11@1¢ VGS ' VERASE )

1111¢ . GLOBAL GAME RAM AREA START 2

c1121¢ NEW, IMPROVED, HOTROD INTERRUFPT STSTEM ) DECIMAL
1131( STORAGE ALLOCATOR GOODIES )

114}( ADD NODE TO QUEUE ROUTINE )

"1151( DELETE FROM QUEUE )

1161¢ ADVANCE TO NEXT NODE ON QUEUE )

4174 C. INCREMENT TIME BASES - C = TIME BASE, IY = @ HEAD )
+1181( NEW, IMPROVED, HOTROD INTERRUPT SYSTEM ) DECIMAL
1191 RESUME BACKGROUND - END INTERRUFPT

12@1C TRY TO RUN SOMETHING IN FOREGROUND 3}

1211¢( BACKGROUND END INTERRUPT )

1221 BACKGROUND END INTERRUPT 3

1231¢ INTERRUPT START ROUTINE ) HEX

c-1241¢ ROUTINE TO DELETE VECTOR IF STATUS S0 INDICATES 2

112510 MACROS TO GENERATE ANIMATION OPCODE” } DECIMAL

1261( MORE ANIMATION MACRO STUFF )

1271 ANIMATION INTERFPRETER ROUTINES ) ,

1281 (C MORE ANIMATION INTERFRETER ROUTINES 2 e
1112910 YET MORE ANIMATION INTERFPRETER ROUTINES )

130100 THE. ABSOLUTELY LAaST SCREEN OF ANIMATION INTERPRETEE BTUFF ¥

213110 JUMP TABLE FOR INTERFRETER ROUTINES

S13g2i ANIMATION UPDATOR ROUTINE

433 1¢ 'DECREMENT ANIMATION TIMERS, COMPUTE VECTORING TIHME 1. ST IE
13410 TIME BASED VYECTOR UPDATE - IX=VECTOR ADDR, IY=QUEUE ENTRY J:.

1351C INITIALIZE INTERRUPT YERBS : : :

1361¢ SUBROUTINE TO UPDATE PATTERN USING XOR 2

1371( SUBROUTINE TO VECTOR USING SECOND DERIVITIVE )

1381¢ SUBROUTINE TO UFPDATE PATTERN USING XOR AND ZND DEQV VECTOR o

1389{( UPDATE YECTOR FROM JOYSTICK » HEX 11 C= JOYSTICK
1491 ( SUBROUTINE. TO UPDATE PATTERN FROM JOYSTICK 2
1411C COMFUTE DELTA FOR 1 COORDINATE 3
1421¢ CLEAR VECTOR ) F= INIZL
1431 ¢ SUBROUTINE 7O PUT VECTOR OM PROCESS @
144 1¢ XVMOVE COMMAND - MOVE AN EXISTING VECTOR 1
1451( XSTART COMMAND - START aN EXISTINMG YECTOR )
1461( START A WECTOR WITH JUST INITIAL & AND Y 3} DECIMAL
1471( CHECK FOR INTERCEFT WITH VYECTOR
1481( CHECK GROUF OF YECTORS FOR INTERCEFT )
1491 NUMBER FATTERNS , § X 7 ORDERED &-3 2 ‘ C
15@1( ROUTINE TO DISPLAY A BLD NUMBER 2 DIGITS LONG FROM WECTOR X oo
15110 INTERRUPRT WREITE HMUMBER ROUTINE 3 -
1921 BASE BTaT
1831 sMall 2o DECIMAL DaTa Mo o4 B, 11 T 2UAD
154 1( GORF 3 BL:IWQ“ DATH GORF 6 3, 135 &, QLH“
1551 C GORFE » DECIMAL DATA GORFE & E, 15 E, QUAD
- 1581( GORF 2 AND GORF 3 )
1571¢( GORF 1 AND GORF 4
1881 (C GORF §
15810 FIRE BASE EXFPLOSION PATTERN 3
16@{( ANOTHER FIREEBASE EXPLOSION FATTERN )
161 (¢ CONTINUATION OF FBEXPZ, PHASOR AND MNMULPAT 2




1621 ¢
163 1¢
164 (¢

1851
1661C
1671¢C:
188 1¢

1891
17@i¢.

171§«

172l
1731¢C

174 ¢
1751¢
1761 ¢

AT77HC
17800
17910
“18eic.
181 ¢

ezl
1831«
184 |«
L 18510(
1861¢
187 1¢

1881{¢C

1891«
19ei¢
191 i«
13210«

1934 ¢

194 ¢

1951¢C!

198 1¢
187 1<
1981¢

1939 1¢
L2eeil:
2011,

202 i«

2931 ¢
zZe4 i
Zesic

2e6 (¢

2071

2081 ¢

20910
210

2111«
z21zi(
2131¢

2141¢C

2151¢
C2181¢
217 1¢
2181¢
2158 1¢
220
221 ¢
cezzil
223 1¢

22410

2251¢
2286 {(

2271¢C

FBEXP3 )

CONTINUED FBEXP3 D
FBEXF4 )

FBEXF4 CONTINUED
FIREBASE EXPLOSION 5 )
FBEXPS CONTINUED

'FIRE BASE EXFLOSION & )

FIRE BaSE EXPLOSION & CONTINUED )
ALIEN EXFPLOEION PATTERN )

. MORE ALIEN EXPLOSIONS

EXPLOSION PATTERNS ) DECIMaL
KAMIZAKE PATTERN ‘
ROTATED KaMIKAZE 1 )
ROTATED KaMIKAZE 2 )
ROTATED KAMIKAZE 3 2

ROTATED KAMIKAZE 4 )

MISSIONS- PLAYER’S SHIP EXPLOSION, 1G, SHOOTIMG SOUND, 4D >
MISSIONS- ZPIP & PZIP SOUNDS- ZP,PZ )} HEX o
SPACE MISSIONS BMUSIC BLOCK )
MISSIONS- TAKE-OFF- TO ) HEX

"MISSIONS- DIVE SOUND ) HEX

DRAW FIREBASES ON SCREEN )

‘GAME VARIABLES AND CONSTANTS )

INITIALIZE GAME SCREEN ) HEX

- RACK UPDATOR

RADIAL LINE GENERATOR )

RADIAL EFFECT VARIABLES 3

NEAT SUBROUTINES

SUBR TO WRITE NEXT PIXEL IN A LINE b

OTHER NEAT VYERBS )

GENERATE A LINE )

LINE GENERATOR - CLIP CHECK >

LINE GEMERATOR - SET DELTAS

ADJUST DELTAS TO QUADRANT, AND BIAS TO EFFECT CENTER

WRITE ONLY ENTRY aAND SET CENTER OF LINE EFFECT

SHIFT RIGHT ARITHMETIC BY N ROUTIME
SPIRAL VECTOR ROUTINE 3 '
INTERRUFPT RQUTINE TO SFIRAL VECTOR )
SUBROUTINES 70 CALCULATE DISPLACEMENTS FOR RACK HENBER ) HEX

HAIT AND ANIMATION TRACKING TABLE ROUTINES ) HEX

RECOMFPUTE LIMITS ) HEX

SUBR TO STEP MASTER COORDS ONE TICK AMD LIMIT CHECK ) HEX
HE FOUND AN INVADER - WRITE HIM 3

REWRITE A RACK MEMBER USING NORMAL FATTERNS J

REENTER RACK ) HEX

INTERRUFT ROUTINE TO REENTER A GaALAXIAN ¥ DECIMaL

CHECK FOR INTERCEPT WITH RACK MEMBER 13

ANIMATION LIST &NMD ROUTINE TO EXFPLODE THE FIREEASE )
SCORIN Y HEX TABLE ASTEL 6@ , 6@ , &8¢ , iee , 39e , 200 .,

"MORE SCORING GOODIES )

BACKGROUND PFPHASOR INTERCEFT FROCESSING ROUTINES 9

ROUTINE TO CALL FROM SCAN LOOFP

ANIMATION SUBR TO INITIALIZE THE FIRE EQSE ]

EXPLODE THE FINaAL FIREBASE SOMEWHAT MORE SFECTACULAR 2

CHECK FOR PLAYER HIT 2

COMMON IMITIALIZATION GOODIES o

SFECE“L EQUTINE TO MOWE PHARIR T
T RESTART THE FHAZEDR MOV I

CHECK F?Rn &M&ICH 3

BHAIT THE ARRIVAL OF THE VERTICaL INTERVAL )
‘NEW COLOR ROUTIMES 3
FADE UPADCOWN ROUTINES )

FORCE FIELD DRAMWER ) DECIMAL

‘MORE FORCE FIELD GQODIES )

CHECK FOR INTERCEPT WITH ANY OF THE ATTACKERS 7

'POSITION OBJECT RELATIVE TO FORMATION LEADER 1.



Z281¢ INTERRUFT ROQUTINE TO WRITE RELATIVE FORMATION MEMBER 7
22910 LCaDER X Y ANIMATION TIME STATUS YECTOR FITaRT I

230 |(  EFFECT REEMTRY INTO RACK OR FORMaATION 1.

23110 TNTERRUFPT EQUTINE TO RIENTER KaMIKAZE 3

23210 ROQUTINME T0 RETARGET aMN aTTaCKER 3

23310 ROUTINE T< FLIF OVER ATTACKER 3

23410 LEFT EQLL SEGUINMCE 2

2351¢ ' z TMCE 2

23610 KaMIKAZ AMIMATION 2

23710 ANIMATION TC oTZTIVATE KaMIKAZES )




@i( CONSTANTS aND I0 FORT DEFINITIONS )
11{ + C= } CONSTaANT { ; Y { : V= } VARIABLE { ; 1} :
2IHEX @ C= CC? ¢ @& TO CROSS COMPILE, 1 FOR NORMAL 3
3ICC? IFTRUE @F@@2 C= RAMBASE @FFFF C= LASTRAMADDR
410THERHWISE @D@@@ C= RAMBASE @DFFF C= LASTRaAMADDR IFEND
Si{ ¢+ NC= } 1+ DUP C={ ; } { : SC= } DUP C={ ; }
gi{ : T= } TaABLE { ; 1} { + A= } aAarRRAY { ; 1}
7i1{ : BT= } BTABLE { ; } {  BAa= } BarRay { ; }
&1{ : BY= } BVYARIABLE { ; } { : F= } FORWaARD { ; 1}
910 C= COL®R 1 C= COLIR 2 C= COL2ZR 3 (= COLSR
1914 C= COL@L 5 C= COLiIL 6 C= COoLZ2L 7 C= COL3L
111eB C= COLEX 9 C= HORCE oa C= VERBL 7F C= S5TaRrRZzZ
12{16 C= TONMO 11 C= TOMEA 12 C= TONEE 13 C= TONEC
13114 C= VIBRA 12 C= %¥OLAB 15 C= VYOLC 17 C= WOLN 18 C= SNDEX
14}@D C= INFBK @E C= IMMOD @F C= INMLIN & C= CONCM @F C= HORaAF
15{0C C= MAGIC 19 C= XPaND & C= INTST 0E C= VERAF -->
D Block e
@1 RaM ORIGIN AND SPECIal V&GS VERBS )
1 |RAMBASE VPTR  {( STaART RaM aT RAMBASE!
1
[}
3ICODE DI DI, NEXT ( disable interrupts
41 CODE EI EI, NEXT ( enable interrupts I
SICODE XDI DI, & XRéa, INMOD QUT, NEXT
l: ME @ DO 4 @ DO LOOF LOOP ;
T1CC? IFTRUE
l: ROMIT DP €@ other @ DF I ; : TIMOR DF @ other ! DF I
l: <ONSCR aASM DEFINITIONS DP ® there @ DP | ;
12! : ONSCR> DF @ +there | DF | TERSE DEFINITIONS ;
11IROMIT
121 IFEND
131-->.
14}
151
o e e o e e e e Black D e
2li¢ V¥GS random, ranger )
112 A= RND# ( wou must seed RND& TIIIEIILILD 3
Z21SUEBR random ( 32 bit random £ gensrator )
H { out- randomly seslected # in DEHML 3}
41 B PUSH, @ RND$ LBECD, 1321 H LXI, B DaAaD, H FPUSH,
5 2776 H LXI, E DADC, 1 RND$ LDED, D DaD, XTHL,
& B DAD, XTHL, D DADRC. XTHL, B DaD, XTHL . D DQDC; ®THL »
i E D MOV, B E MOV, C P MoV, & T MYWI, T Dﬁ @& RHD% SHLD,
&) RTHL, - DalC, 1 END o s TELRE, OB
FISUBR ranger { pasco % TEE
1@: @ H L¥I, s
11} & H LEI, E » 2 DADC,
121 EX¥, THEMN. TEX., E RALR,
i3 D RALR, ZHEX.
14 {-—=2
151



RIC VGS \ random, RND, RANGER, RANGERND

1ISUBR rnd ( pass range in DE. returns # in HL )

21 D PUSH, random CalLL, D FOP, ranger CALL, RET, . : :
3I1CODE RANDOM ¢ out= # on stack ) random CalLL, H FUSH, NEXT

4 | CODE RANGER ( pass range, # on stack

( result is $ times range / FFFF, ie. 30H 3080H ---- iz 18H 2
D POF, H POF; ranger Call, H PUSH, NEXT '

iCODE RND ( pasz range on stack )
random CaALL, D POP, ranger CAlLL, H PUSH, NEXT
-=>

5
B8
Ti
21
=N
1@}
111
12}
131
141
151
e e e ——~Block g
@!( UPDATE COLOR MAP —-- QUICKLY )
1| CODE COLOR EXX, H FOF, 2300 B LXI,
ZIBEGIN, M & MOV, & QUTF, H INX, C INR, LOOF,
3I1EXX, NEXT
44 —-—>
51
=3
7
a1
91
191
11} {
i1z2]
13}
141
154
e ] Block AR e
2iC VG5 FLOOD >

11 CODE FLOOD ( zmet all color ports to the same wvalus )
I { in- byte color value 3 ’

( out~ scresn color ports set to same value 7
EXX, H POF; L & MOV, 200 B LXI, BEGIN; & QUTF, C INR, LOQOF,
ExXX, NEXT

A= @@o-tD0NpsLW

el pmde =t e fede ol



V&3 FILL )

FILL { fill =creen whith constant data ) :

{ in- constant , starting address , # of bvytes to F111
( out- does sequential fill whith constant specified 3
"ROT ROT 2DUP | SWAF DROP DUF 1+ ROT 1- BMOVE ;

DECIMAL -~>

———— - mwem e mmem e e e e e e e -

1
1
1
1
1
1
o e e e Block F7———————
{ VG5 write routines - pattern representation ?
- PATTERN REPRESENTATION
FPattern header requirmentsz are determined by the write
routine used. The following diagrasm shows the hierarchy
used 3
KRITEFPF X =ize
Y size
WRITE pattern data ---

If a pattern is to be wWwriiten with a shift it must be self
flushing. A pattern is self flushing if the right side 3
bits are all zero. Fattern padding is required in some cases.

e mee ma e S A e e MmEm e e e e

R RS R e :
MM 0D NEAUN=® NE&spLONCSU-DNAUNCEG TAUN—,@OENNNELON-~®

V&GS pattern board and magic equates J

(
H B
{ pattern board ports )
78 C= PELIMADRL 73 C= PBLINADRH 74 C= PRBRSTAT 7B C= FBAREADRL
7B C= PBXMOD 7C C= PBAREADRH 70 C= PRXWIDE 7E T= FBYHIGH
( pattern board status port bits 3}
@ C= PBDIR 1 C= PPFFp Z €= PRCONS 3 C= FPBFLUSH
4 C= PRFLIP T I =
{ magic =
2 C= MREROT
& C= HMRFLOF

r

LOF
+

P T —

e el jedh el Rl



@{{ RELABS ) F= relabs SUBR ffrelabs {ASSEMELE
117 C BIT, @<, IF, 1 Y & LDX, H ADD, A DCR, & H MOV,
2{THEN, & C BIT, @¢<>, IF, @ Y A LDX, D ADD, & DCR,
3ia D MOV, THEN, ( FalLL INTO ... 1
4! LABEL relabs ( relative X Y +to magic address conversion )
in- BC=exp/mag DE=x HL=vw )
out-~ BC=exp./magt+shif+t HL=scrader )
a MOV, @ H MYI, a L MOV,
DAD, H DAD, H DAD, .
DAD, D PUSH, L £ MOV, H D MOV, H DAD, H DAD, ( %64 3
DaD, ( ¥8@ Y XCHG, H POP, ( = ) '
A MOV, ¢ SAVE BIT CNT » H L MOV, @ H MVI, D DAD, ( x+vy ?
RLC, RLC, HEX 3 aNI, .
MRFLOFP C BIT, @<, IF, MNEG, @=, IF, H DCX, THEN, THEN,
3 ANI, A E MOV, C & MOV, FC ANI, E ORA, A C MOV, RET,
ASSEMBLE > —->

rgxrrxr~"~

[ A Y

| VGES RELABS )

ICODE RELABS ( relative to absolute conversion )
! { in- exp/mag ,» X ; ¥ )

! ( out- exp/magtshift , scrade 2

! EXX, ( save BC 1

H H POFP, ¢ Y D POP, ¢ X 2 B POP, ( expmag )
! relabs Call, B PUSH, ( expsmagt+shf

i H PUSH, ( scrader Y EXX, NEXT
1

|

:

=

=

}

=

=

nd‘\.

[ R T G )
Pl SO Lo~ TMUTH LM MW= SO0~ AN NN O~dNN

VGEE Write 3
UBR write ( write pattern on screen J
{( in— BC=exp/magt+shift DE=vw/x size Hl=szcradr IY=patadr I
{ HRTEYS @< > for pattern board &= for seftware write )
( out- C=mag+shift ; pattern on scresen )
-

1 Rl

R ey
51 JE A



{ VGS write con’t. )
( pattern board write ) :
B A MOV, XFAND QUT, C & MOV, MAGIC QUT, HEX 24 a MV¥I,
MRFLIP C BIT, @<, IF, PBFLIP A SET, THEN,
MRFLOP C BIT, @< 3», IF, PEFLOFP & RES, THEN,
MREXF C BIT, @<>», IF, PBEXP a SET, THEN,
a B MOV, PBSTAT CUT, ( EBE=status C=magic )
H PUSH,
Y PUSHX, H POF, A MOV, PELINADRL 0QUT.,
# MOV, FELINADRH CQUT,
H

-

T

1 FOP,
1 L. &4 MOV, PEAREADRL 0OUT,
1 H a MOV, FEAREADRH QUT,
131=--> ,
1
1

o ——————— Block 4R

( ¥GS Wwrite con’t. 2

E H MOV, ( X =ize 3} :
MREXP C BIT, @<, 1IF, H RLCR, ( ¥2Z ) THEN,
H DCR, ( H=X =zize zero relative 2
MRFLIP C RBIT, 2<3:, IF,
MRFLOP C BIT, @<>», IF, DECIMAL -8 A MVI, H ADD.,
ELSE, DECIMaL -82 A MWI, H SUE, THEN,
ELZE, )
H
H

e e e mmwe e e e e mm e R s e e

‘MRFLOF C BIT, 2¢>, IF, DECIMAL & & MVI, &aDD,
ELSE, DECIMaAL &8¢ a MVI, SUR, THEM,
1 THEN, ( a=Xmod ) FEXMOD OUT,
1 HEX H A MOV, PBRXWIDE 0QUT,
1 D a MOV, ( ¥ size * & DCER, ¢ @ rel ¥ FEYHIGH DQUT,
1 RET ,
14| =-->
1
T e e e e e e Block B e e e e e e e e
VYGS Writep )

UBR writep ( does write with pattern size header on pattern )
( in- BC=zexpimagt+shift DEzZvw/x size MHiz=sgradr IY=patacdses 1}
( WRTSYES €< > for pattern board 2= for software writs 2
{( out— C=mag+shift ; pattern on scrsen )
@ Y E LDX, { ¥ =ize 1 Y IHHEX, '
2 Y D LDX, ¢ ¥ mize 1Y INMX, write JMP,
¥

mf\

MeaELNeer@ 0o~ DAFUNCE DRAUNQAC~NNDURAUNCE ALPUNEFaOLINHNRALON—-&

Ll ]



@1¢ ¥WGS * WRITEF ‘ '
11CODE WRITEP ( write with pattern size header on pattern )
( in- % , ¥4 , patadr , ex/mag J ‘

( WRTSYS 2¢ > for pattern board 2= for software write )
{ out- pattern on screen J
Y PUSHX, H POF, EXX, B FOFP, Y POPX, H POP, D FOP,
relabks Call .,
- writep CALL, EXX, H PUSH, ¥ POPX, NEXT ’ ‘ :
CODE FFWURITEF Y PUSHX, H FPOP, EXX, B POP, Y POPX, H POP, D POF,
ffrelabs CaLL, writepr CaAlLL, EXX, H PUSH, ¥ PORPX, NEXT :

[ICNE N N gy

1( VGS WRITE )

ICODE WRITE ( write with X Y sizes ; pattern with no header )
i in- x , ¥ , patadr , y/x sizZe ex/mag )

! {( WRTSYS @< > far pattern board = for software write )
! { out- pattern on screen ) v

H Y PUSHX, H FOFP, EXX, B POP, ( ex/maag ) H POP, { sizes 2

! Y POPX, ( patacdr 2 D POP, ( ¥ ) XTHL, ( H{-¥X S{-zizes

i XCHG, ¢ X<-:¥Y ) relabs CaLL, D POP, ( sizes )
1

;

|

i

i

i

|

i

nt'\

write CALL, EXX, H PUSH, Y POPX, NEXT

ek e e e

{ FRAME, UNFRaAME MACRGCGS )

2 C= FR.P1 4 C= FR.FEZ & C= FR.P3

{ : FRAME } { [ } ASM { 1 } ¥ PUSHX, @ Y LXIX, SF DaDY, { 5 1}
{ @+ UNFR&ME 3 { L ; a3M { I } ¥ FOPX, { : 1}

NPpUN=@G O~ RN 2O0R-DNAEAON=E RUN=OO~NNU &L

Sl i el el el



- @1C SPECIAL RELABS FOR BOX )

- 115UBR RzA ( RELATIVE TO ABSOLUTE CONVERSION FOR BOX AND LINE )
21E A MOV, 3 ANI, PSW FUSH, D PUSH, D SRLR, E A MOV, RAR,

3iAa AaNa, RaAR, C L MOV, & H MVI, H DAD, H DaD, H DAD,

4{H DAD, L E MOV, H D MOV, H DAD, W DAD, D DAD,

5iA E MOV, @ D M¥I, D DAD, D FPOF, FSW POP, RET.

- e el ek

mamm—*@’mmumm-&um»@ AP0 @~NNUORrUN~® OrUN=@O0~I0N

{ PATTERN BOARD BOX COMMAND 12

( X ¥ X5 Y3 MODE BOX

( PARAMETER ADDRESS EQUATES )

DECIMAL

2 C= BX.M 4 C= BX.¥YE & C= BEX.X8 & C= BX.Y 10 C= EX.X
( SCRATCH aAREA USED EBY BOX COMMAND 2

@ BVARIABLE WRMODE @ EBYARIABLE PIXVAL

( F=ARD REFERENCE DECLARATIONS )
F
F
F'
F
H

= ..S5KIP F= ..MNZ F= ..XS5L4 F= ..5L0B F= PBBOX
= ..X8T1 F= ..BTRC F= ..X8TF F= ..X8BG F= ..BOXF
1 = ..PLOF F= QUTFB F= ..CPBE F= ..FFF F= ..DOSF
1 = ,.X5LA F= ..X¥0RL F= ,.0UTM F= NULRET
1 EX DATA MSKTEL @ B, 55 B, aAa B, FF B,
13)--2
1
1
o ——————— Blnck oL R g

{ X Y XS Y3 MODE ROX ¥ HEX
iCODE BOX <ASSEMBLE
FRAME EXX,
BX.M ¥ a LDX,
C MOV, ¢ IS MODE = 4
CPRI, ..ZKIFP JZ, { IF 80 SKIP IT 2
CPRI, ..SWIP JNC, { SWIP IF »= & TOO 2
ANI, WRMODE STha, ¢ ISOLATE AND STUFF MODE )

Ty A C MOV, ( fEa & BYTE @il THEZ SaME )
BL OH L¥I,
! 3 FI“”””"L S2Ta, ( AND REMEMBER 22 PIXVAL

& MOV, O ¢
B MVI. ¥

m@m&m#:}

1 DAD, M 2 o

1 ux.ha ¥ E LDFE, BR.ES 1+ Y D LDA, { DE=XE 3

12{LABEL . .BOoXP E & M2¥, D ORp, ..SKIP JEZ, ¢ QUIT IF XZ=%

1 B LA Y m LD¥: 2 aNI: { oM & EBEYTE BOUMDARY? 2

i ..HN& SENZ . ¢ MO - JUMP D

1 D& MOW, & CE&, ..CPBR JRENZ,  IF 258 UZE PR ) ——3



@i( BOX
1]
21LABEL
31LABEL
41
51LABEL
61
?I
8 1LABEL
1
10}
11
12|
13| LABEL
14 |LABEL
15]-->

LABEL
LABEL

@i¢ BOX

1 | XCHG,

ZiLABEL
3J1LABEL
4
51LABEL
61
ZILABEL

LABEL

et ot el el el el

{ BOX

LAaBEL

MU B~ NARLON = NN~ 0OR

]
i
]
1
1
1
1
1
1
]
]
1
1
1
1
1
1
i
i
]
H
U
]
i
i
]
1
1
B
i
]
i

e R

-

-=Block Slemm—————

Y E A MOV, 4 CPI, ..X3L4 JRC, 4
& CPI, ..3LOEB JRC, 4

..CFBEE PEBOX CalLL, ..XST1 JMPR, (

..S3LOB FF € MVI, ..STRC cCalLlL., (
4 C MVYI, ..X3TF JMFR,

JUMFP IF LESS THaAN
<8 DON'T USE FPB 1

IF
CALL DRAW WITH FB

4 2

)

PAINT A& FULL STRIPE: )

..MNZ 3 ANI, A B MOV, ( COH?UTE MINC X, 4-MOD({ K5-4 3
4 A MVYI, B SUB, D @ BIT, ..XSBG JNZ, ( JMP IF XS:2586 )

LAREL PEBEOX

E CHMF, ..X8BG JC, E & MOV, ( OR » MOD 2
..XSBG & C MOV, B PUSH, B € MOV, ¢ MOD IS5 EIGGER
a6 B MOV, a4 XEa,
..FFF RRC, RRC, C® ORI, ..FFF DJNZ, C B MOV, { MASK )
. .DOSF RRC, RRC, 3F aMl, ..DOSF DJNZ, ( SHIFT MOD TIMES )
a ¢ MOV, ..8TRC CalLil, B POP, ( DRaW PART STRIPE
.. A3TF @ E MVI,
W X8T1 BX.X Y L LDX, BX.X 1+ ¥ H LDX, ( HL=X 2
——Black 52—
) B DaDl, L BX.X Y S8TX, H BX.X 1+ Y 5TX, ( UPDATE 2
A XRA, B DSBC, XCHG, ..BOXP JMP, ( SUBTRACT SIZE ?
..RASL4 6 B MOV, A6 XRaA, ( PAINT FIMNaL STRIPE
. LASLA RRC, RRC, C® ORI, ..X3LaAa DJNZ, ( FORM FINaL MSK 2
A C MOV, |, .STRC CALL., ( aND DO FINaL STRIFE 3
«SKIP UNFRaME H POP, H POP, H POP, H POP, H FIF,

S

EXX, NEXT ¢ QUIT CIRCLE ROUTINE )
LLSTRC D FUSH, € B MOV, BX.X ¥ E LDX, ¢ STRIFPE DRAWER
BX.X 14 Y D LDX, BX.Y Y € LDX, ¢ GET COORDS
rRZa CaAlLL, H & SET, B C MOV, ( R24, UNMAGIC, RESET
5@ D LXI, BX.YS Y B LDX, WRMODE LDa, & aMNa,
. .PLOP JRZ, ( JUMP IF PLOP, XOR ROUTINE FOLLOWS 3
..XORL PIXVal LDA, C aNA, M XRa, A M MOV, ¢ UFPDATE PIXL 3
D DAD, ..XORL DJNZ, ( UPDATE ADDR, LOCF BaCK )
D POP, RET., { XOR STRIPE DONE 3
~=~Bloclk b G S
Y LAREL ..PLOF PIXVAL LDA, M XRa, C ANa, ¢ PLOP LOOP )
M XRa, A M MOV, D DAD, ..PLOF DJNZ, ( USE XOR TRICK
D FPOP, RET,
D PUSH, D SRLR, E RARE, D SRLR, E RARR, ( DE=DE/4 )
E B MOV,
BX.Y ¥ € LO¥, BX.X Y E LDX, BX.X 1+ Y D LD¥, ¢ COORDS )
R2a Call, WEMODE LD&, 4 aMI, [ ZONVERT. d
0! IRE, BB o4 MYWI. 1T PLOP.



3

@i BOX ) .

1{LABEL OUTFE ¢ ROUTINE TO QUTPUT STUFF TO FAT BOARD : RIS
21 : FBSTAT OUT, E & MOV, PBLINADRL 0QUT, ( STAT AND LINEAR
D A MOV, PBLINADRH OUT, L A MOV, '
FBAREADRL QUT, H & MOV, FPBAREADRH OUT, ( AREa )
5iLABEL NULRET RET. '

6| ASSEMBLE »

7IDECIMAL

812 +BLOCK CONTINUED

£ W

I¢ 158 BIT INTEGER DIVIDE ROUTINE: M N UN/ @ R ) DECIMaL
IFORWARD .ZERO FORWARD 1DV5® FORWARD IDVEO o
IFORWARD IDVi0 FORWARD I1DVZ20 FORWARD IDV3® FORWARD IDV4Q
ISUBR unsdiv {ASSEMELE L C MOV, H B MOV, D a MOV, @ H LXI,

4!E ORA, .ZERO JRZ, B & MOV, 18 B MVI,

SILABEL IDV1® C RaLR, RAL, H DADC, D DSBC,

681LABEL IDVY23 CHMC, IDVSOG JRNC,

7ILAREL I1DV3® IDVi® DJNZ, IDVEE® JMPR,

81LABEL I1DV4@ C EaLR, RAL, H DaDC, A& ANA, D DADC,

311DV30 JRC, IDVE2G JRZ, ‘

10 !LABEL IDVS5@ IDV4@ DJNZ, D DaD, & aNa, ( MAKE IT FOS
11|LABEL IDV5@ C RalLR, RaL, & D MOY, C E MOV,
1Z!LARBEL .ZERO RET, ASSEMELE>» ,
13!SUBR UNSDIY H PUSH, D DSBC, CY, IF, @ D LXI, H POP, ELSE,

14|H FOP, unsdiv Call, THEN, RET, CODE UN/ EXX, D FOF, H FOP,
1{SIUNSDIV CALL, H PUSH, D FUSH, EXX, NEXT DECIMAL --3

e 5 ~T~17, iy e ——

B1( SNAP COMMAND

iiHEX COQDE snap EXX,

2125 &4 MV1, PESTAT OUT,

31H FOP,

4!D POP, E & MOV, PBAREADRL OUT, D & MOV, 4@ ORI, FPRAREADREH OUT,
5!D POF, B FPOP,

E!'B INX, B INX, B INX, R SRLR, € RARR, B S3RLE,
7IC A MOV, PEXMIDE OUT. & INE. & M MOV, H IMX. h
81L& MOV, PRLINADREL 2UT, H A MOV, FRLINADRK QUT,
150 4 MVI, T SUE,
101E A& MOV, & DCR
111EX¥, MNEXT
121: SNAP @ RBOT B0T RELATS SWAPR DROP SHAF =nap
13IDECIMAL —=3
141
151

LY



+-—m————— Block Bl
2i1C & X 1@ CHﬁRﬁCTER ‘'SET -~ ROTATED

1 1HEX -
2'DﬁTﬁ CHRTBL _
31000Q , Q@RQ , Q@3 , BeR0 ,
4E@1F , F@3F , 3@3@ , 3@3@¢ ,
Siegee , 203¢ , DE3F , FO3F ,
GIEQ3E , 7@3F , 3033 , 3033 ,
7169018 , 7038 , 333 , 3933
&1Fe3 , Fee3d , @ee3 , BRR3 ,
S|Fel1B , F@3B , 3@33 , 3633 ,
10}E®1F , FQ3F , 3033 , 3033 .
1113006 , 3038 , 3I@3E , ROOF ,
1Z2|EQ1E , FQ3IF , 3033 , 3033 .,
131EQ0@1 , F@@3 , 3033 , 3033 .,
14{—-->
151 |

e o e o e e Elock oy e
2} MORE CHARS )Y CR3IF , E@3F ,
1|{F@3F , F@3F , 333 , 333 .,
21/E@1F , F@3IF , 3032 , 3030 .,
‘3IF@3F , FO3F , 3@3@ , 39230 ,
4|F@3F , F@3F , 333 , 3033 ,
51F@3F , F@3F , 3ee3 , 3903 ,
6lE@IF , F@3F , 323¢ , 303& .,
7IF@3F , F@3F ;, @gel , 2003 ;
810000 , 3030 , FO3IF , FO3IF ,
SielC , @@3C , @e3¢ , 003Q .,
1@iFe3F , Fe3F , &@e3 , CeeF ,;
11iF@3F , F@3IF , @e3e , @o3e ,
121F@3F , &G , &281 , L0901
13{Fe3F , Fe3F , Cceetl , 2003 ,
14E@1lF , F@3F , 3¢3¢ , 3@¢3e ,
191/F@3F , F@3F , 3223 , 2063 .,

Fmm—————— Block B
@l CHARS ) E®1F , FQ3F , 30z2@
1{F@3F , F@3F , 3@@3 , 3007 .,
£2/E®19 , F@3B , 3@33 , 3833 ,
313eee , 3Jeee , F@3F ; FGe3IF .,
4iF@i1F , F@3F , @@3¢6 , §&32 ,
S5/Fea3 , Feer , ©@23E , @@3E ,
61F@3F , s BR27 , ROOT7 ,
?@?@38 ’ K} Coer F CRGF 7
817606 , ; C8R3F . CRIF

13@¢3C r DRIZT o, TRID

3
1@f—-7%
11
12
13
14
15

§
B
]
]
1
]
i
]
H
i
]
§

PR ¥ 00@0 ] ¢
F@3F , E@1F , ¢
2e3@ , 2@de , (
Feszs , E@31 , (
F@3F , EQIE , (
FedF , F@e3F , (
3@3F , @elE , «
J@3F , @Q1E , (
Feed , Feee , (
F@3F , Ee@ligE , (
F@3rF , Ee@iF , (
7eec , 7eeC ,
F@3F , Ee@lE , (
7038 , B@1& , (
F@3F , E@iF , (
333 , 3e3e , ¢
Jee3 , 3eed , (
J03E , 201E , (¢
Fe3Fr , Fe3F , (
3030 , @eed , (
Fe3F , Fel1F , (¢
Feac , 7e3a , («
2030 , @2@3e , (
2009 , F@3F » (
Fe3ar , Fe3Fr , (
Fe3ar , E@i1F , ¢
Fee3 , E@dl1 , ¢
y 3028 , FeilFr
F@3F , E@3D , (
7@83F , 8@1E , ¢
Jeee , 3eee , [
Fe3F , F@eiF , ¢
FearF , Fee3 , ¢
2eaC , Felzr , ¢
Fezc ., 7e32 , ¢
Fodg ., 7D , «

FOIm

m

MO ZEIrRZ-=ITOTNMMIORS

¥

A

oAl

H

R

L)

E

s CO3F

r

4

A



@{¢( NEW CHARACTER DRAW ROUTINE 2 : .

11¢ IN HL=Y DE=X BC=EXPAND/MAGIC A= CHAR TO DISFLAY 1}
Z1HEX :

3!SUBR drawchar B PUSH, H PUSH, D PUSH, 206 SUI, @¢>, IF,
4{@F SUI, @B CPI, CY¥~, IF, 7 SUI, THEN, THEN, 4
SitAa L MOV, @ H M¥I, H DAD, H DAD, L E MOV, H D MOV,

&}/H DAD, D DAD, CHRTEL D LXI, D DAD, H PUSH, Y POPX,

7i{D FOF, H POP, H FUSH, D PUSH, relabs CALL,

81602 D LXI, write CALL, D POP, H POF, H A& HOV, 7 aDI.
214 H MOV, E FOP, RET, ' ‘
19}

111( TERSE INTERFACE - X Y COLOR/MAGIC CHaR cpost ——— NEW X Y 3
12|CODE cpost EXX, E FOFP, C A MOV, B FOF, H FOF, D FPOF,

131X PUSHX, Y PUSHX, drawchar CaALL, Y FOFX, X POPX, '
14|D FPUSH, H FPUSH, B PUSH, EXX, NEXT

15{DECIMAL -->

@i NORMAL BCD ADDITICON )

1{CODE BCD+! EXX, H POF, D POF,

2iM a MOV, E aDD, DaA, A M MOY,

3iH INX, M & MOV, D ADC, DAA, A M MOV,
41H INX, M A& MOV, @ ACI, DAA, A M MOV,
SIEXX, NEXT

6 DECIMAL —-->

D el el i

( V¥GS CPOST , SPOST O
: CPOST ( post an ascii-character on the screen § see options )
( in= x , u » optt+ex/mag , ascii-char I
{ WRTSYS @< Tor pattern board &= for software write )
( out- chiaracter on screen 2
cpost DROF DROPF DREGF

SPOET { post an ascii-string on the =zoreen §} see ontions )

{ in= x ; v y optiexSmag » addodr o count 2
{ i.e. @ & 28 Q“ STRING® COUNT SROST )
{ WRETEYES 94> Tor pattern board 8= for sofhtwire write 7
{ et bhe umed in amediat mods 2

2 1
argcter on gcerssn
& n

PRSI T mepost LOOP DROF DEOP DROP

NeUMN_e@0Ee-DARUNA® NELN—= WD -

el b el el gl



@i( DISPLAY 6 DIGIT BCD NUMBER -- X Y OPT NUMADDR DISFECDE )

1 {HEX SUBR digit @F aANIl, @=, IF, D ORA, @<>, IF, ®F@ A MVI, THEN:’

2/ELSE, © D MVI, THEN, 3@ ADI, EXX, drawchar CalLl, EXX, RET.
J1HEX ,

4

SiF= DGTL

& CODE DISPECDE (ASSEMBLE H POP, M A MOV, H INX, M ORA,
FiH INX, M ORAa, A D MOV, 3 E MVI,

BI1EXX, B FPOP, H FOF, D POP, X PUSHX, Y PUSHX, EXX,
91LABEL DGTL M A MOV, RRC, RRC, RRC, RRC, digit CaLL.,
10iM A MOV, digit CaALL, H DCX, E DCR, DGTL JRNZ,

111Y POPX, X FOFPX, NEXT ﬁSSEMBLE) :

121CC? IFTRUE TIMOR IFEND

13{DECIMAL —-3

14}

151

®i¢C TWO DIGIT RCD DISPLAY ROUTINE AND EBUMPER )
1!CODE DISFBCDZ H POF, EXX, B POF, H POP, D POF,
21X PUSHX, Y PUSHX, EXX, :

1 D MVYI, L & MOV, REC, RREC, REC, RRC, digit CaALL,
@ D MVI, L A MOV, digit CaALL,

Y POPX, X POPX, NEXT

{CODE BCDBUMFP H POFP, M A MOV, 1 ADI, DAa, a4 M MOV, NEXT
DECIMAL --3 :

e e i gl gl gl

o e e Block EE——

{ n-processor MUSPCU, this is starting leoad block > HEX

{ old TERSE wusic still works and runs on this MUSCFPU ar 3}

( ZMUSCPU, multiple processors reload IY for music vector, 1
{ and the wvariable SO0UNDBOX to the port 1 past the NOISE port,
{( ie. sounds are in 18-17, set SO0UNDEOX +to 18H. 2

@ BY= MUSICFLAG { turnzs off all processors Tor GHGMECYER 2

@ BY= THUMPCQUNTEZR ( ZSPECIAlL SPACE MIZSTIONZ QPCODET 2

CC? IFTRUE ¢ ONICR ?VF“D

1

(

&

(

{

FMUSITC uses © -fr:;: s ERMUSIC

E C= PaNPORTI =C C= TaNPORTE >
TaSK EGUATES FOR YETTORE GFFSETa 3
i y 4 5 ¥ 4ozorror 4o ¢ Fao

Lok S D e

PVRR T

-

MW@~ UN=>,S OO 4u&m4~m

[ e . ="

8 C= CHIFY 58 C= THIFZ2 ( hiahk ¥ mound e b

b



@1 MUSIC EQUATES FOR VYECTOR OFFSETS ) HEX

11{{ @ SC= BEGMUSRAM ( first byte of music-vector 1}

218C= MUSPC SC= MUSPCH NC= MUSPCL ( music program counter
3INC= STARTPC SC= STARTPCH NC= STARTFCL ( startover. address )

4 |NC= SOQUNDEOX ( highest port of I1/0 chips sound ports 2

SINC= PANPORT# ( bottom and left port of stereo ocutput

BINC= MOVALUE ( currant value ) ;

FINC= VIBTRACKER ( wibrato convience tracker for games ¥} }1}
{{ HNC= MULTIPLE NC= PRIORITY }} ( for repeated and important
{ NC= RaMPFLAG ( Al1/1/ vs. NN/ ) NC= RAMEBLEFLAG ( onsoff 2

al
91
19 |NC= HIGHLIM NC= LOWLIM NC= STEP ( pertaining +to M2 wallk
11| NC= RAMBLETIMER { mas+ter oscillater timer )
12/HNC= TIMEBASE ( raload rambletimer value ) }}
13INC= LIMCOUNTER ( MO limit counter )
14} —--7 ‘
151
e e e e e Block B8~ ———
@l MUSIC VaARIARLES & IY EQUATES FOR OFFSETS ) HEX
11{{ NC= STOPTE ( stopvialue for timebase-mover ) : :
ZINC= TBSTEF NC= TETE MNC= TBTIMER ( tbmover’'s s=s,tb,timer 2 }}
3i1{{ NC= NOSTOP ( noisemover’s sv,;ss,timer,tbh,tracker
4 INC= MNOSTEP NC= NOTIMER NC= NOTIMEEASE MNC= MNOVALUE }!
Si{{ NC= STOPSTEFS ( MO's stepnmover etc. ?
6INC= BIGOFASTEF MNC= STEPTIMEBA&ASE NC= STEFTIMEERE !}
ZH{ NC= STOPLOWLIM ( lowlin’s mover’s ram, stopvalus
SINC= LOWSTEFP ( ss or stepsize )
SINC= LOH# ¢ # of limitzs to hit before moving
1@ NC= LOWCOUNTER ( counting low# down ) }3}
111{{ NC= STOPHIGHLIM (¢ highmover’s ram )
12| MC= HIGHSTEF MC= HIGH% NC= HIGHCOUNTER 1}
131—->
14}
151
tm——————— Block Elm
B@1( STEREQD EFFECTS RAM aND YOLUME CRES.-DECRES. RaM 1 HEX
11 total pan volumes either channel, FFH, 54 STEPS EBETWEEN 2
2i1¢ load lowest port in PANPORTH#, this iz left side. {4+ right 2
31 watch step starting direction for left-right action 32
41{{ NC= LEFTPaN ( tracker
5INC= FANSTEP { s+ter =size )
6! { *timebase fTor updating 1}
FiMC= PANTIMERSEE NIz FaNTIMER
Sl ( count  of Limits To achisve 2
DINC= PaANCOUNTER I
@i4{ NC= WOLHIGHLIM NT= YWOLOMLIM NC= VOLSTEF
1IMC= VOLTIMERASE MC= VOLTI
ZINC= MCTRACKER {1 &% wolumes Taken from & 3
3i-->
d !
51

e N N e ]



Frm—————— Block TR
MUSIC VARIABLES FOR COMPUTER MUSIC GENMERATOR aND qTNCER D] HEK
{ NC= SYNCMO NC= STARTMC ( special bwvarbs for THUMFING ) }}
{ NC= NOTETIMER ( note timer )
C= COMPDURATION ( computer music note duration 2
C= COMPSTEP ( step = { 1,0,-1 1} 1
C= COMPTIMER ¢ fTor COMFDURATION moving )
C= ATRACKER HC= BTRACKER NC= CTRACKER NC= MOTRACKER
C= NOTECOUNTER ( for key changes J }}
trackers of indecies to NOTABLE and MOTABLE )
C= MST ¢ MUSIC-STATE-TRANSITION Jump around wvariable )
C= ENDMUSRAM ( last byte of ram )
@ C= COMPTB CC? IFTRUE SHWAP ONSCR»> IFEND
UF BARRAY MUSIC-BARRAY-1
ARRAY MUSIC-BARRAY-Z CC? IFTRUE (ONSCR IFEND
: ME1 } @ MUSIC-BaRRaYy-1 { ; 1}
: MBZ2 } @ MUSIC-BARRAY-2 { ; } ==
e e e e e e e e Black I
MUSIC FROCESZOR COMANDS ) HEX (. data,PORT )

RO ZZCZZZZEZTTT

UL S R - Y

(

{ MASTER } 1@ B, B, { 5 Y { : ATONE } 11 B, B, { ; 1}

{ BTONE } 12 B, B, { ;; {4 : CTOME 1} 13 B, B, { :; 1}

{ VIES 14 B, E, { ; 1} { : ABVYOLS } 16 B, B, { ; 1}
{ + MCVOLS } 1% B, B, { : } { * MNOISE } 17 B, Bs { : 1}
( range,disp.,port 3 { : RDRNDNTE } @ B, B, B, B, { ; 1}

{ range,port ) { : RRENDNTE } @ B, B, @ B, B, { ; 1}

( port ) { : RMDNTE ! @ B, B, @ B, FF B, { }

{ B, 4 5 1}

£
(
(
(
(
{

3
J

: DURATION } 1 B, B, { ;5 1} {  PLAY 1}
address to cont. at 3 { : LDPCC } 2 B, H
: ANCTE ¥ ATONE DURATION { ;
H

time,%k& ) { @
{ : EMNOTE } ETOME DURATION {
{ =

time,#E )

time,%C J : CNOTE )} CTONE DURATION {
#A,#B,%C ) { : TOMES } CTONE BTONE ATONE
time,#A,#¥B,#C > { 1 NOTES } TONES DURATION { ;o

P et o T Y e

[ N T S

e e e e Eloclk T o e

{ MUSIC PROCESSOR COMAaNDS cont. ) HEX

{ + QUIET Y 4 B, { 3 } ( does an emusic I

( Time,s‘tep,law,high 3 { H RQMELE } 5 B,p B: By E: E.‘ { H }
({ time,step,low:high » { : RaMP } 6 B, B, B, B, B: { ; 1}

{

computer music genserator, stepsize {1,;0,~-1}: duration ———— 13
{ @ GEMMUESIC 7 B, B, B, { 5 I
RERAMEBLE ! & B, £ ; ¥} { reztart rankls 2
STOFRAMELE '+ o

COUNTLIMITE
Format for 211
MOVESTER
waitEFoflinz
holdEaflins,s
timebase 3

—_—

ex "] a2 ss aa

MEUN-—QURNDNAEAUN=S NALUNCOURNDURAON- ULP&JN**Q(ﬂm*dmLﬂhtﬂNr*Q
L I T i T e T i

[ L



2{( MUSIC FROCESSOR COMANDS ﬁchf.,.BTEREO-STUFF and ABCRND ) HEX

11{ +try - timebase, stepsize, leftvolume, ———— ).
21HEX { : MOVESOQUND } 18 B, B, B, B, { ; }
31( also notice that stepvol is pos. for left--right ?

for limited movement,; use the following : # of limits —-——- )}
{ : COUNTPANS } 19 B, B, { : }
volume moving is ind. of sterso )

-~

]
H
H ABvols,MCvols,th,ss;11,hl —-—-=-
| { « MOVEWOLE } 14 B, B, B, E, B, MCVOLS aRVOLE { ; 1}
1{ special opcode to reload MC for fade out, STARTING MC ———- 2
10} { : HITMO } 1B B, B, { ; } ‘
11 =-13
121
131
141}
151
Fm e ————— Blaock T e e
1t NOTE CONSTANTS )Y HEX
IFD C= #G@ EE C= #GS® E{1 C= #4090 D4 C= #A50 C8 C= #E@
{BD C= %C1 B2 C= #(S51 A& C= #D1 9F C= #DS1 36 C= %E1
18D C= #F1 85 C= $F&5i TE C= #G1 77 C= #G51 7@ C= #ai
16a C= #a4a%51 54 C= %E1 S5E C= %C2 59 C= #0552 5S4 C= %D2
14F C= #DS2 44 C= #EZ2 45 C= %F2 42 C= #F82 3E C= %GZ2
I13B C= #G52 37 C= #a2 34 C= #ASZ 31 C= #EZ2 ZE C= $C3 .
12C C= #C83 29 C= #D3 27 C= #DS3 25 C= #E3 22 C= %F3
120 C= #F53 iF C= #G3Z 1D C= #G53 1B C= #A43 14 C= %433
118 C= #B3 17 C= #C4 15 C= £CS54 14 C= #D4 13 C= #D54
10112 C= #E4 11 C= #F4 1@ C= #F54 OF C= #G4 @E C= #3554
118D C= #Aa4 QB C= #C5 A C= #C55 09 C= #DS5 @8 C= #FS
12107 C= #G5 @8 C= #a45 @5 C= %8 @4 C= #DS6 @3 C= %G5
13102 C= #C7 @1 C= #G7 0@ C= #G8& CC? IFTRUE ONSCR:> IFEND
14 !/BTAEBLE MOTAELE 23 B, 22 B, 2 B, 1E B, 1C E, 1A B, 18 E, 17 B,
151 1

& B, 15 B, 14 B, 13 B, 12 B, 11 B, @D B, @B B, —--:

SIMN BTABLE FOR LEFT-RIGHT PaN VYOLTAGES ¥ DECIMAL
1~} ( STORE BYTES ON STacCK IN RadM a3 PATTEREH
{ -1 R BEGIN DUF -1 = IF DROP 1 ELZE R @ THEM END
BEGIN Ry DUF -1 = IF DREOGF 1 ELSE §; B, { THEM END 3 3}
-1 CONSTaANT ~ ( MaARK STaART OF PATTERN 2 .
TABLE sin-tabkle

M WUN=eOe-INARNUN~EG UsUN—~@OQRNNNHALDN-,Ee AN~ OHNL

B
1 2012 3y ~ 255 25T Z55 : I 253
W 11-21 2 ~ Z4T 243 241 157 4
i Z22-32  ~ ZiE 21D Dezm )
S8l 33-43 o~ ATFZ2 18T EZ2 7
121 44-54 2 ~ {15 727 124 &
111( 85%-683  ~ & 47 T8 )
1215UBR sin { pazs < 24 :
13! @ sin—-table © X7 . D Dah.
14§
1S —==3



@1 HELPING SUBR’s for MUSCPU ¥%¥ NOTICE ¥%¥ ) HEX

1 The MUSPC rides in HL for the coarse of the MUSCFU )
210 EACH MUSCPU LOADS ITS STARTING RaM IN IY )

3I1SUBR PCJUMP ( reload MUSPC )

M E MOV, H INX, M D MOV, XCHG, ( leawve in HL 2

L MUSPC Y STX, H MUSFC 1+ ¥ STX, ( store ) RET »
SUBR portout {( pass value in A, port in C )

& E MOV, 17 & MY¥I, C CHMF, { all paorts are 18-17
@>=, IF, ( check for bad valuess )

8 501, ( bottom 3 C CHMP, @<, IF, { aked ?

18 A MVYI, C SUB, SOQUNDBOX Y SUEBX, NEG, A C MOV, E OUTF,
THEN, THEN, A& XRa, RET.,
SUBR babs ( byte absaclute wvalue )
C

p

7 A BIT, ©<>», IF, NEG, 7 A RES, THEN, RET,
ODE BQES H POP, L & MOV, babs CALL, & L MOV, H PUSH, NEXT
-

e e el el i el

HELFING SUBR*s cant. ) HEX

U
LIMCOUNTER Y A LDX, & ORA, @< >, IF,

a4 DCR, A LIMCOUNTER ¥ STX, #=, IF, ( deone )

A RAMBLEFLAG ¥ 37X, ( stop ramble 2 1 MSET Y MVIX,
THEM, THEM, RET: '

UBR FAMOUTE { pass lecation in E 3

PANFORT# ¥ C LDX, E B MOV, ( save ) =in CalLl.,

A QUTP, 3F A MY¥I; ¢ 54 =zteps ) B SUB;, & E MOV,

s=in CALL, ( enter +tabkle from bottom ? C INR, & CQUTF,
RET .,

3

[T Y

MUSIC PROCESSCR- amusic 2
ATA ENDMUS ASM FLaY

Uc"\-

H

i

i

'SUBR emusic ( ¥¥ esach EMUSIC passes vector adde in DE’ 3}

I MUSPC H LXI, D Dal, ENDMUS B LXI, C M MOV, H INXK, B M MOV,

i A XRa, 6 H LXI, T DaD, { skip MHUSFC,ITARTRC,SO0UNDROX ,FANFORTH
! ENDMUSEAM BEGMUISRAM - & - B MVI.
! BEGIN, & M MOy ME, B DCR;: e=.
!
i
!
!
]
]

i

i

SOUNDEOX H X!
BEGIN, € DCE:
EXX, RET,

-

[T RICRPE N
BN e@UdNARLORN~,E APUN=QU-ITNDNLON-& PN @~IMiIN

ot

ER LIMITCOUNT ( detect Music~State~-transition if completed )

3



OFCODE SUBR’s, ©-4 )

wo‘\

{
|
19 D MVYI, M E MOV, D PUS
' M E MOV, random CALL, D
{ B POP, L & MOY, partout
! & XRa, RET,

ISUBR LOADTIMER ™M & MOV,
| & COMPDURATIOM ¥ STX, &
ISUBR CONTJUMP M E MOV, H
I1SUBR QUITJUMP ( H DCX,. 3
SUBR QUITYET? { QUIET
2¢ >, IF, STARTPZ Y L LD
ELSE, Y PUSHX, EXX, D P
—_—

@
1
2
3
4
5
&
7
8
g

19}
11}
121
131
14}
151

OFPCODE SUBR’s, G5-6,
1 {FORHARD RAMBLESTORES
Z21S5UBR RAMBLIN' A XRA, ( +

{ LABEL RAMBLESTOREIZ A RA
M A MOV, H INX, & HIGHL
M oAa MOV, H INX, & LOMLI
I Ma MOV, H INX, & ZTEP

M A MOV, H INX, & RaMBL
& TIMEBASE ¥ S5TX, 1 a4 M
SUBR RAMPIN' 1 A& MVI1, RA
-7

@1 H

i el el e S S

— o —

! OFCODE SUER’=s, 8-0E, 1
ISUBR MASTART ( MASTER, 1
PMoa MOV, H O INXK, & MOVaL
i A OUTP, A& XRa, RET.
|SUBR RAMBLE-ON 1 &
SIZUBR RAMEBLE-COFF & KF
ISUBR LIMITRAMELE ( s
P 1 A MYI, & RaMBL
i

|

i

g

;

E

i

:

wﬂ

LR

A LIMCOUNTER ¥
SUBR STEFMOWINMS W
B MOV, H I[N,
A STEPTIMEEBAZE ¥

s
"

e O N EdN2,® NMAOMN—SWD -

S el b el e el

UBR RANDOMHNOTES H PUSH, '

( save PC from RND

H, H INX, M E MOV, D PUSH,
FPOFP, ( disp. J D DaD, { returns in HL )
cCaLl, H POFP, 3 D LXI, I Dabh, ( MUSPC
6 MOTETIMER ¥ STX, H INX, & XRa,
INR, RET.,
INX, M D MOV, XCHG, A& ARa, RET.,
in &4 ) RET,
MULTIFPLE ¥ DCRX, .
Xse STARTPC 1+ ¥ H LDX, & XRA,
OPJ emusic CQLLJ '1 C'RI; THENJ‘ E’ET}
L= MUSPC 2
urn off ramp flaa )
MPFLAG Y STX,
IM ¥ 8TX,
MY 3TX,
Y STXH,
ETIMER Y STX,
Vi, & RaAaMBLEFLAG ¥ 8T, A& DCR, RET.,
MELEZTORES JMF.,
24 1
@H 3 SOUNDBOX Y &a LDX, & SUI, a4 C MOV,
UE ¥ 3TX,
& R&MBLEFLAG Y STX, 46 XEa, HET,

RarBLEFLAG
= L‘MC“UHT”R E

oy
Y 2TH, RET,




2i¢C OFCODES QC-@F ) B

1 {SUBR LOWMOVIN® M A MOV, H INX, A STOPLOWLIM 'Y STX. : R BRI
21 M A MOV, H INK, A LOWSTEP ¥ STX, M A MOV, H INX, A LOW® Y STX, -
! A LOWCOUNTER ¥ STX, & XRA, RET,

I{SUBR HIGHMOWIN’ M A MOV, H INX, A STOPHIGHLIM Y STX,

i MA MOV, H INKX, a4 HIGHSTEP ¥ STX, M a MOV, H INX,

! A HIGH# Y STX, A HIGHCOUNTER Y STX, A XRA, RET,

{SUBR TEBMOVIN® M & MOV, H INX, a STOFTE Y 3TX, M A MOV, H INX,

! A TBSTEP Y STX, M A MOV, H INX, A TBTE Y STX, A TBTIMER Y 35TX,
i A XRA, RET., '

{SUBR NOMOVIN’ M A MOV, H INXK, & MNOSTOF Y STX, M A MOV, H INX,

I A NOSTEP Y STX, M A MOV, H INX, A NOTIMER Y STX.,

I A NOTIMEBASE Y STX, ZOUNDBOX Y C LDX, C DCR,

M A MOV, H INXK, A MOVALUE v 5TX, A OUTF, A XRa, RET,

i==2 o

i
+

i el e el el gl

MELURN DU ANANEUN=® (ADNC,QUOENDNADNA® NANNCOUR~NOO AW

¢ OPCODES 11-18 [/0 PORT OUTPUTS and PAN COUNTING. 1AH 'Y HEX
{SUBR OFFORT ( 11H~-i4H, 16-17H )

{ RRC, A C MOV, M A MOV, H INX, portout JMF,

| SUBR MCHMOVIN' ( 18H 1} : T

{ RRC, A C MOV, M & MOV, H INx, A MCTRACKER Y STX, portout JMF,
{SUBR NOISEFORT ( 17H 2

! RRC, A4 C MOV, M A& MOV, H IHX, A NOVALUE Y 5TX, portout JMF,
ISUBR SOUNDMOVIN’ ( 18H Y M E MOV, H INX, E LEFTPaM ¥ S5TX.
! H PUSH, PANOQUTE CAall . H POFP; ( init 2
i M A MOV, H INX, & FPANSTEF Y 5TX,

i M A MOV, H INX, A PANTIMEBASE ¥ STX.,

| & PANTIMER Y S5TX, FF PaANCOUNTER ¥ MVIX, A XRa, RET.,
|SUBR PANLIMITCOUNTINY ¢ 183 )

P MoAa MOV, H INX, & FANCOUNTER ¥ STX,

| PANTIMEBASE Y & LDX, & PANTIMER Y STX, A& XRa, RET,
P2 ‘ '

[ A N Y

STEREQ OFCCDE 14, THUMPER 1E, MUSIC GENERATOR £7FH ) HEX
UBR WVOLMOVIN® ( 1AH 1 :

M A MOV, H INX, A VOLHIGHLIM ¥ 5TX,

M A MOV, H INX, A& VOLOWLIM ¥ 3TX,
M
M

m-’\

A MOV, H INX, & YOLSTER ¥ S5TX.,
a MOV, H INX. & YOLTIMEEASE ¥ STX,
1 VOLTIMER Y MVIX, A& XRa, RET.,
SUEBR MOHITTINY ¢ IR 1
1 SYNCHMO v MY IX
5Ta, M A& MO
SUBR MUSICIN
& MOV, H

. ————— - - ———

1. THUMPCOUNTER

. COMFT

MY IX,

T =Zero

N e ol e fe



o ——— Block AR :

¢ OPCODE ADDRESS TalLE and FORWARDS ) HEX

| 1B C= #-0F-~0OFCODES

'F= process F= endprocess F= MUSEND

I TABLE OPADDRESSES

! RAMDOMNOTES , LOADTIMER , CONTJUMP , QUITJUMP ,

! QUITYET? , RAMBLIN’ , RAMPIN’ , MUSICIN' ,

H RAMBLE-ON , RAMBLE-OFF , LIMITRaAMBLE , STEPMOVIN'® ,
! LOWMOVIN' , HIGHMOVIN' , TBMOVIN’ , NOMOVIN' ,

! MASTART , 3 @ << OPPORT , >
[]
|
=
=
:
:
=

— M

OPFORT , MCMOVIN' , OPFPORT , NOIEZEPORT .,
SOUNDMOVIN’ , PANLIMITCOUNTIN' , WOLMOVIN’ , MOHITTIN® .,

el e el e

COMPMUSIC’s +-disp.,; 15MOD, NOTABLE and THUMPLOCATION )Y HEX
TABLE THUMPLOCATION ( where to locate sound in stersc image )
3F B, 2a B, 15 B, 2@ B,

TaAaBLE NOTABLE aSM ( 3 octave range 2

#G® B, #AQ B, %EBo B, #C1 B, #D1 B, %E1 B, #FS51 E,

#G1 B, #al B, %#Bi B, #C2 B, #DzZ B, #EZ B, #FS52 B,

#G2 B, %82 B, %BZ B, %C3 B, %D3 B, %EZ B, %FE53 B,

UEBR +-disp. ( changae A to & + or — 3-bit &

@ A BIT, @<, IF, ( neg )} F& ORI, ELSE, 7 aNI, THEN, RET,

UBR 15MOD ( base Zidecimal ) 1% CPI, @3»:»=, IF, 7 ZUI,

{ only adjust note down 1 octave ) THEN, A ORA, @<, IF,

( adjust up 1 octave ¥ 7 A0I, THEN, RET;

SUBR UP-AN-0OUT { pass index in A I EXX, '

Q@

D

o o

NOTABLE D LXI, @ H MVI, & L MOV,
DaD, C INR, M & MOV, A QUTF, { outp note ) EXX, REET,

R Y

STEREO STUFF, LIMITCOUNTING
PAMLIMITS- achieving limits of volumes per channsl )
UBR PaNLIMIT { a4&FE= LEFTVYOL, D=tb, H=counter, L=stepwvaol
H INR, @¢<3>», IF, ¢ wasn’t FF 3 H DCR, H DCR, ( counted 2
=, IF,; { counted down 2
1 MET ¥ MWIX, { detect state transition 2 @ D MVI,
THEN, ELEE, H DCE, ( back +o FF I

i
]
]
1
]
i
i
]
]
]
]
i
]
i
! THEMN: & XRa, L { charte ster sieon 3 & L MOV,
!
]
El
1
[
1
]
]
]
1
2
]
1]
1

wt‘\ﬂ

RET, { =zero or noo—-zeroa

RN @R~ RON=® AU, UXNNDNAEUN® AU~ RDN-S

e ]



c@ll ¥% MUSCPU %% ' *¥¥STEREOX% ) HEX

1 1SUBR MUSCPU ( runs in interrupt J

2! a XRa, MST Y CMFX, @<, IF, RET, THEN, ( no backaground )

3! NOTETIMER Y CHMPX, @<¢>», IF, NOTETIMER Y DCRX, @@=, IF,

41 COMPDURATION Y CHMPX, @<, IF, 2 & MVI, NOTECOUNTER Y DCEX,

5! ELSE, A INR, THEN,

61 A MBT Y STX, THEN, THEN, ( ¥ PANNER % )
[ e

sl

91

10}

11}

12}

13}

14}

21 ¥¥ MUSCPU x¥ ¥¥STEREO¥¥% ) HEX

| LEFTPAN Y E LDX, ( setups for PANNER )

FANTIMER Y CHMPX, ¢ all vectoring routines follow ?

@<>», IF, ( timer on ) PANTIMER Y DCRX, ©=, IF, {( expired
PANTIMEEASE ¥ D LDX, PANCOUNTER Y H LDX, PANSTEF ¥ L LDX,
AakE=leftvol, D=timer-reload, value H=gounter, L=stepvol ?
E a MOV, L abl, { newpan Y &4 E MOV, A ORA, ,

@¢ IF, ¢ low limit 3 @ E MVI, PANLIMIT CalLl,

~ screen 22¢ PANLIMIT zaeps Dy so a zero timer comsgs in 2
ELSE, 3F CPI, »=, IF, ¢ 64 Y 3F E MVI, PANLIMIT CalL,
THEN, THEN, L PANSTEF Y STX, D PANTIMER Y STX, :

E LEFTPaAN ¥ STX,; ( PANOUTS creams E ) H PaAHCOUNTER Y ZTX,
THEN, THEN, PANOUTS CALL, ( pass location in E 3}

-

e e e e e gl

Fo Block R ————

¢ MUSCPU NOTETIMER,MOSYNC 2

A XRa, RAMBLEFLAG Y CHMPX, ( ¥ RAMELER ¥ :

@<, IF, RAMBLETIHER ¥ DCRX, 2=, IF,

STEP Y L LDX, ¢ setup » SOUNDEBOX Y & LDX, & SUI, & < MOV,
MOVALUE ¥ a LD¥;, L abD, ( step ) A MOVALUE Y STE, ( upit 3
A OUTF, a D MOV, 4 XREaA, SYHCMO ¥ CMFXE, @<, IF, EE¥;

¥ special opcode for thumm’nq sound ¥ ) STARTHMC ¥ o LDX,
& MCTRAaCKER ¥ 4 Lh¥E: ¢

DFG aMi.; :
THUMPCOUN
2 B MYl
M OE MOV
EXM, THEMN

TIMERMS

e 5

=T

e

NEWN= @O N=,E® RUN=QUE~NDHNADN

= el e el S el

= duratimme ~liase h)




21 MUSCPU cont. MORGMELE ., LOWMOVER, HIGHMOVER 12
11¢( HIGHMOVER ‘

LOWLIM ¥ A LDX, 4 DCR, D CMP, ¢, IF,

HIGH# Y & LDX, & OR&a, @43, IF,

HIGHCOUNTER Y DCRX, @=, IF, a C MOV,

HIGHLIM ¥ & LDX, HIGHSTEF Y aDDX,

STOPHIGHLIM ¥ CHMPX, =, IF, @ HIGH# ¥ MVIX, THEM,

A HIGHLIM ¥ STX, C HIGHCOUNTER ¥ STX, THEN, THEN.,

LIMITCOUNT Call, =RaMPFLaG ¥ & LDX, 3 CPI, 6=, IF,

( Just came from LOWMOVER Y1 a MVI, 4 RaMPFLaAG ¥ 8STX, ELSE,

1 A ORA, @<>», IF, ( RaMpP 2
1 RAMPFLAG Y INRX, ( +ell LOWMOVER donothing 3} : o
1 HIGHLIM Y A LDX, L SUB, A MOVALUE Y STX, ELSE, { change sign )
1 L SUB, A STEF Y STX, THEMN, THEN, THEHN, o
14} —-~>
1

e —————— Black 92— —————

( MUSCPU cont.. MORAMBLE cont., STEFMOVER 2

1

1

! HIGHLIM ¥ a LDX, D CMP, »=, IF, ( at limit 2

'¢ LOWMOVER :

I LOW#E ¥ a LDX, A ORA, @< >, IF, ( not dead alreadwy
I LOWCOUNTER ¥ DCRX, 2=, IF, &4 C MOV,

! LOWLIM ¥ A& LDX, LOWSTEF Y abDX,

! STOPLOWLIM ¥ CMPX, =, IF, @ LOW# Y MVIX, THEN,

! a LOWLIM ¥ STX, € LOHWCOUNTER Y STX, THEN, THEN,

VP LIMITCOUNT CallL, RaMPFLAG ¥ A LDX,

1 2 CPI, &=, IF, RaMPFLAG Y DCRX, ELSE,

! A ORA, ®<>», IF, ¢ ramp ) 3 A4 MVI, A RaAaMFFLAG Y STX,
I £ +tell HIGHMOVER +to donutting 2

P LOWLIM Y & LDX, L SUEB, A MOVALUE Y STX, ELSE, L SUB,
! A STEP Y 2TXK, THEN, THEN, THEN,

! TIMEBASE ¥ & LDX, & RAMBLETIMER Y STX;:; THEN, THEH:
== :

el el el el ek i

{ MUSCPU VOLUME MOVYING 2

VOLTIMER ¥ & LDX, A4 ORaA, 9¢>», IF, & DCR, o=, IF,

{ D=MCtracker, E=MOs=+t, H=limitcheck, L=stepsize !
MCTRACKER Y D LDX, D A& MOV, @F@ aNI, & E MOV, D a MOV,
E SUB, VOLSTEP ¥ L LDX, L ADD, ( update tracker ) & D MOV,
VOLHIGHLIM ¥ H LDx, W CMP, @3=, IF, H D MOV, { check 4top 2
A KRAa, L SUEB, a L K

=

i

I

=

! ,
I B
| ELSE, & DCR.

i

:

i

i

i

]

i

i

H

A ¢
A

MOV, { ohange dir. 2
LI Y W LDX, H CMP, @<, IF,

H D MOV, { low =nd 3 A XRE6. L SUE, & L MOV, { chanos 3
THEN, THEM.

L YOLETER % STX, D A MOV, ( Cvelz )} RREC, RRC, BRI, BREC.

D ADD, ¢ ABvels iz TCwvols ) SOUNDROX ¥ © LDXK, & DCR, € DCR,

ORA, { mosetting 2

A OUTF, C DCR, D @
& MCTRACKER Y 5TX.
VOLTIMERASE Y A LDX, THEN, & YOLTINMER ¥ STX, THEM,

-3

MELLMN-,Uo~DNAEON~-E NN, QDE-dDURrUN=Ee® NrUOUNSOLRNDORWLN

e el peft b el ed



1 MUSCPU STEFMOVER, COMFDURMOVER )

! STEPTIMER ¥ A LDX, a4 ORA, @¢{>, IF, ( work on it )

! STEPTIMER Y DCRX, @=, IF,

{ STEF Y A LDX, A E MOV, ( save for sign ) babs Call, ( abs

! BIGOFASTEF Y ADDX, { positive walue 3}

! STOPSTEPS ¥ CHMPX, { pasitive ) @<}, IF, ( not done 1}

! STEPTIMEBASE ¥ & LDX, A& STEPTIMER Y STX, THEN, 7 E EBIT,

1 @<, IF, NEG, THEM:; & STEP ¥ STX, ( =z=tore ) THEM, THEN:

1¢ COMP-DURATION HMOVER )Y COMPDURATION Y & LDX, a ORa, @<, IF,
! COMPTIMER Y DCRX, @=, IF, COMPTE COMFTIMER ¥ MVIX, ( equate )
! COMFSTEFP Y aADDX, & DCR, @<, IF, ¢ 1=:CaRRY, &1=>»NC 2

P @ COMPDURATION ¥ MWIX, { both stop
1 MET Y MVIX, € t=2l] background wefre there ) ELZE,
i A INR, A& COMPDURATIONM ¥ STX, THEN, THEN, THEN,
[
; >

e el R i

a0 N=,® NaE&UNceUNIAELDN-®

1{ MUSPCU cont., TEMOVER, MNOMOVER

I( TBMOVER +timeba=se ) TESTEFP Y & LDX, A ORA, @<, IF,

! ¢ not done ) TETIMER Y DCRX, @=, IF,

| TIMEBASE Y ADDX; & TIMEBASE Y STX, STOPTE Y SUBX,

! 9=, IF, & TESTEFP ¥ S5TX, THEHN,

! TBTE ¥ & LDX, & TETIMER Y STX, THEN, THEWN,

1{ NOMOYER neoize mover ) MOTIMER Y & LDX, & ORAa, @<y, IF,

i NOTIMER Y DCRX, @=, IF, ( update )

I SOUNDEOX Y C LDX, C DCR, ( output port )

I NOVALUE Y a LDX: HOZTERP Y aDDX, & NOValLUE Y STX;,; & QUTFR,
P NOSTOP Y CHMPX, ( timer to stop? 2

! @<, IF, ( not done, reload )

! NOTIMEBASE ¥ & LDX, @& NOTIMER Y STX, THEN, THEN, THEN,

! RET,

-

i

el e el i e

@1C ¥% MUSIC INTERRUFTER ¥ COMPUTER MUSIC ¥ HEX

11SUBRE MUSINTERP { music interrupter, pre-load I[Y 12

2Z1<{ASSEMEBLE MST ¥ & LDX, & ORaAa, ( check overrun ¥flaa 3}

=, IF, RET, THEK, & DCR, &=, IF. { AHAll state transition 1}
process JMP, THEM, { aHHA Hal! MST=2 =: COMFUTER HMUZIC 13

rancdom CALL, { uze 3 reg. melody trackers, 1 for H
MOTECOUMTER Y & ORa,. @4, IF : Hew &
LDRR;: { gen naw - : 4]
BEGIN, RaR, <O,
{ 242 4o 248 7
ELZE, @ L MYI-
Loéa MOV, { <
MOTRACKER ¥ &
—%

2 4drackar 3

-1 ) A MOTRACKER Y =7,

MW= @ipe N0 W

e = el el el pef

COMPDURATION ¥ A LD¥, A NOTETIMER ¥ ETX; ( comenuszic duration )



@210 MUSCPU cont.., RANDOM NOTES 3
A MOVALUE Y 3TX, A B MOV, ( save from soundbox )

B QUTP, C D MOV, 40 aDI, & C MOV, B GUTF, ( MO J D C
EXX, Ha MOV, { uge +this % for disp. to index Y +-di
{ +7 +to -7 ) ATRACKER Y ADDX, 15MOD CaALL, ( index @-
A ATRACKER Y STX, UP-AN-OUT CALL,

E A MOV, ( next note J +-disp. Call, ¢ +7 to -& disp
BTRACKER Y ADDX, 15MOD CALL, ( index @-15H 1

e e e - e e e = - - ————

1 A BTR4ACKER Y STX, UP-aN-0UT CalL, ( g=t from NOTE Ta
1 DA MOV, ( next disp. J +-disp. CALL, ¢ +7 ta -& ?
1 CTRACKER Y ADDX, 15MOD CALL, { index 2-15H )
1 A CTRACKER Y STX, UP-AN-OUT CalLL,
1 { done wWith notes 1 MUSEND JMP,
15| ——>
———————— Block e
( MUSCPU cont.. PROCESS the score, 3

1
1
ILABEL process MUSPC Y L LDX, MUSPFC 14+ Y H LDX,

1" BEGIN, ¢ MUSPC in HL until done 3.

' M a MOV, H INX, #-0F-0QPCODES 14+ CPI, ( bad opcode ch
1 ¢, IF, EX¥, ( swap to keep MUSPC around

| endprocess H LXI, H PUSH, ( ret to end of proces=s 1}
! @ OPADDRESSES W LXI, ( get address of opcode verk
! RLC, { words » a4 E MOV, @ D MVI, D Dab,

' M E MOV, H INX, M D MOV, D PUSH, ( RET to routine ?
! EXX, ( put MUSPC in HL Y RET.,

1

i

1

'

1

i

£~

usaround CRLL, E P07, NEXET

MBSO~ RARLDN - NN~ AEAON~,® NLLUN~SOD~IDUARLWUN-
I
W

el e el el el e

EXX, @ MOTABLE H LXI, A E MOV, @ D MVYI., D DAD, M A MOV,

HOY .,

SOUNDBOX Y A LDX, 8 SUI, a C MOV, 28 CPI, ¢, IF, ( low chip 1}

THEN,

sp. CALL,

i5H )

. )

BLE

eck )

F

Y HEX

e ouT,

CUT,
ouT,

}
b

3

i ELSE, 1 ORI, ¢ quit 3} THEN, -
1 LABEL endprocess & ORA, @<, END, ( opverbs return non-¢ or @ )
1 L MUSPC ¥ STX, H MUSFC 14+ Y 5TX.,
1 LABEL MUSEND @ MST ¥ MVYIX, { let interrupts run } RET
14 | ASSEMEBLE »
1 _—
Fmm—————— Block 98—
I( MUSIC PROCESSOR- MUSCRUS PUT TOGETHER
{SUBR MUSCPUS
! MUSICFLAG LDa, a DRa, @¢», IF, ¥ PUSHX, ( F4 & MYI.,
I 2 MUSIC-BaARRaY-1 v LEIX, HMUSCPRU Call, { a2 a MYI, &
1@ MUSIC~BARRAY-Z2 ¥ LXIX, MUSCPU CallL., ¢ 53 A MYI, @
'Y PORPX, THEN, RET, )
1SUBR busaround { hack-music—ground ?
I MUSICFLAG LDa, & - iy B{ ¥, IF, ¥ PUSHX, { F4 & MW,
P2 MUSIC-BaR o 4 1F . i 4 A L, L A2 &5 M
I @ MUSIC-Bar LxIX, Cell, € 23 &
1Y POPX, THEM:
ICODE BMS { o vel back-music—-ground 3} B PUSH,
i b PO
H
1



=
1
'SUBR loadpc L MUSPC ¥ STX, L STARTPC Y STX,
' H MUSFC 1+ Y STX, H STARTPC 1+ Y STX, RET.,
f=—23 :
i
i
1
:
1@}
11}
124
134
14}
151
P Block 1L ———
{ MUSCPU SUBROUTINE CALLS ) ,
{( ¥ SET SCORE IN HL, RAM IM 1Y, MULTIPLE IN E if rea. ¥ )
SUBR bmusic : '

|
|
!
I PRIORITY ¥ A LDX, A ORaA, &=, IF, 1 MST Y MVIX,

! &4 HOTETIMER ¥ STX, & INR, A MULTIPLE ¥ STX, loadpc JHP:

' ( leave MS5T=1 Ffor BEMS ) THEN, RET.

1SUBR pmusic 1 MST Y MYIX, Y PUSHX, EXX, D POP: emusic Call,
V4 A MVI, A MET ¥ STX, A MULTIFLE ¥ STX, A& FRIORITY ¥ 3TX,

H loadpcs JMP,

1SUBR mmusic FRICRITY ¥ & LDX, a4 QORaA, @=, IF, 1 MET ¥ MVIX,
A NOTETIMER ¥ ST, E MULTIFLE Y 5TX, loadpc JHF, THEWN, RET.,
'SUBR mpmusic 1 MST Y MVIX, ¥ PUSHX, EXX, D POP, emusic Call,
V1 A MVI, 6 MST ¥ ST, a PRIORITY ¥ STX, E MULTIFLE ¥ STH,

H loadps JMP, :

]
=

[ R Py
t.nésmm»a@mmumm#mmn@ NMaeRdNec,elDNEONA,ES JFRArUON~SOSRNDNAELON-S

1 MUSIC PROCESSOR- EMUSIC, BMUSIC, ...

ICODE EMUSIC EXX, @ MUSIC-BARRAY-1 D LXI, ( pass +to emusic
MET H LXI, D DaDl, 1 M MVI, { make non—=ero ? ‘
SOUNDBOX H LXI, D DaDl, CHIP{ M HMVI,

PANFORT# H LXI1, D DAD, PANPORT1I M MVI,

enusic CALL;: { musicoverun flag is zerced last 2 MEXT

O ¥¥¥ AaLWAYS CALL EMUSIC a3 alN INIT IM PROGRAM %x% 3
CODE BMdSIC H OFOR. T FUSHny

@ v DOPY, NMEXT

i CO
18! @ v mORX, NENT
111C0
121 @ FOPX, WT¥T
131C0 |
147 © MUSIC-BARRAY- ¥ POPY, NTNT
151 ~—> "



B! MUSIC PROCESSOR- EZ2MUSIC, B2MUSIC, ...

11CODE EZMUSIC EXX, @ MUSIC-BARRAY-Z D LXI, { pass to emusic
MS8T H LXI, D DAD, 1 M MYI, { make non-zero ?}

SOUNDEBOX H LX1, D DAD, CHIPZ M MVI,

PAMPORT# H LXI, D DAaD, PANPORTZ M MVI,

enusic CALL, { musicoverun flag is zeroed last ) NEXT
( %*¥%¥ alkayYs CallL EZMUSIC aAS aN INIT IN PROGRAM ¥¥%¥% )
CODE BZMUZIC H PCF., ¥ FPUSHX,

@ MUSIC-BaRRaY-2Z Y LXIX, bmusic CALL, Y FPOPX, NEXT
CODE PZMUSIC H FoF, ¥ PUSHX., .
1 2 MUSIC-BaARRaY-Z Y LXIX, pmusic CALL, Y POPX, HEXT
11/ CODE MZMUZSIC H POF, D POP, ¥ PUSHX,
12! @ MUSIC-BARRAY-2 Y LXIX, mmusic CALL, Y POFX, NEXT
13! CODE MFPZMUSIC H PFPOFP, D POP, ¥ FUSHX,

14] ® MUSIC-BARRAY-Z Y LXIX, mpmusic CALL, Y FOPX, MNEXT
151{—--7 ‘

z2
3
4
5
N
7
8
9
@

@i( CLEAR aMY PRIORITY CN THE MUSIC PROCESSOR 2

1 {CODE UNFRIOR EXX, ¥ PUSHX,

210 MUSIC-BARRAY-1 ¥ LXIX, © PRIORITY Y MVWIX,
318 MUSIC-BARRAY-2 ¥ LXIX, @ PRIORITY Y MVIX,

41Y POFPX, EXX, NEXT

59

60 SHUT UP VERE TO QUIET BOTH MUSIC PROCESSORS )

11 SHUTURP EMUSIC EZMUSIC ;

BI1DECIMaL

D>
10}

1114

1214~

13}

14}

151

tm——————— Block 105-————e=-—

@i Jays VIDEO GaAME GQODIES 13

1iHEX : CL @ 4@0@¢ 400@ FILL ;

2!/DECIMaAL { @ BINARY ¥ 2 BASE ' { ; 1}

3i{ : GUAD } 4 Basz 1 { ; }

4 1 HEX -
SICC? IFTRUE : GRAPHICS MAF @ FEB OUTP ; OTHERWISE : GRAPHICS
&) IFEND

Fihr XY 160 ¥ SWaR 42 % SKWAF

BIDECIMAL
ICODE DOIT M FoF
12 INIT GREaFHICE
11—

121

131

14!

151

T
i

» TLOHL . NE
z

X
DUTF Z24 1@ QUTP 432 2 OUTP

b

»
F



I Block 106 mmm e
@!( QUEUE - YECTOR MANIPULATION ROUTINES )

11¢ THE QUEUE IS MAINTAINED AS A DOUBLE LINKED CIRCULAR LIST y
21CC7? IFTRUE <ONSCR IFEND |
31@ C= PQS ( STATUS ) 1 C= PQFL 2 C= PQFH ( FORWARD LINK

413 C= PQBL 4 C= PQBH ( BACKWARD LINK ) '

515 C= PGRL & C= PGRH ( ROUTINE ) 7 €= PQTB ( TIME BASE )

618 C= VXZW ( EXCLUSION ZONE WIDTH ) 9 C= VAUXS ( AUX STATUS )
711@ €= VATMR ¢ ANIMATION TIMER )

8111 C= ¥TLL 12 C= ¥TLH ( TIME LIMIT 2
9113 C= WXL 14 C= VXH 15 C= VDXL 16 C= VDxXH ( X AND Dx 2
19117 C= WDDXL 18 C= VYDDXH ( DDX
11119 C= vYL 2@ C= V¥YH 21 C= V¥DYL 22 C= VDYH ( Y AND DY
12123 C= YDDYL 24 C= VWDDYH ( DDY )
13125 C= ¥3alL 268 C= ¥3aAH ( SCREEN ADDR ) 27 C= VWMAGIC ¢ MAGIC
14128 C= VXPAND ¢ EXPANDER ) 25 C= WPATL 3@ C= WPATH ( PAT ADDR 1}
1591~-->
e e e Block 107 ——————— ,
@2i{¢( VECTOR FIELD EQUATES CONTINUED )
1131 C= VFVPL 32 C= VFYPH ( FORMATION VECTOR FOIWTERE 13
2133 C= VPCL 34 C= VYPCH ( ANIMATION FROGRAM COUNTER 2
3135 €= VSPL 36 C= V¥SPH ( ANIMATION STACK FOINTER
4137 .C= VYPTBL 38 C= YWPTBH ( ANIMATION PATTERN TAEBLE
5139 C= VIRL 49 C= VIRH ( INTERCEPT CHECK ROUTINE 3 :
6141 C= VINTER ¢ INTERCEPT CODE ) 41 C= ¥RaCK ( RaCK CODE 3
7142 C= VFNLFL 43 C= VWFHLFH ( FINAL ANIMATION PATTERM 3

8144 C= VSHFTA ¢ MAGIC REG USED IN LAST WRITE 2
9145 C= VIDENT ¢ IDENTITY CODE - HWHAT 1 AM )
igi48 C= VFXBL 47 C= WFXRBH ( FORMATION X BIAS )

11148 C= VYFYBL 49 C= VYFYBH ¢ FORMATION Y EBlas
12152 C= VASTKS ( aNIMATION STacCk aREaA STaRT 2
131 —-->
14|
15!

o ——— Block 1¢8~vm

@i STQ|US BIT EQUATES 17

117 C= PQSEH { RUNAHALT 2

2i6 C= PQSDNH ( DONT WRITE

3i5 C= PGSDE { DONT ERASE )

414 C= PQSDF ( DONT FREE

513 C= FQ5DS { DONT SCREEN SYNCHONIZE
El2 C= PQSZUFP { UEE FINQL FPATTERN ON HALT 2
7il C= PGSKNMT ¢ ND MASTER TIME LIMIT

&ig L :

2if
1817 LOCQKED IN 2
11

12ie
131C

14

151



YGS8 '
UBR vwrite ( Hrite
{ in- IX=vmagic aof
{ HWHRTSYS @<
{ out- pattern on
VXPAND X B LDX, VM
VPATH X H LDX, VPA
YYH X H LDX, VYL X
ffrelabs Call ., { ca
H ¥3aH X 3TX, L ¥S
writep CaALL, ( wri
C Y8HFTA X STX,
—_—

e e e e N ]

D~ PDAEUN=E® EDNCEORRUANNS,® NEON—CQUORNDOAENN~@

i VGS

i1SUBR verase ( does
! ( in—~ [X=vmagic of
H scradr and s
! ( WRTSYS €< >
H grassd patt
! VXPAND X B LDX, ¥5
! H PUSH, XTIY,
]

i

|

H

i

H

H

H

m o~

( out-

VSaH X H LDX,;
writer Call.,
DECIMAL —-1>

W3AL
¥ FOP

P Pl e el el

o Block
GLOEBAL GAME RaM AR
EX RAMBASE 388 + C=
V= FBCOUNTER 3 Ra=
V= P1AaCT & Y= Pzad
Y= SKILLFACTOR & V¥
V= NPLAYERZ 2 W= O
V= MUTHAEHE & MUT

e

BARRAY wohesd

T

ic
IH
i@
1@
1@
1@
e
i
P4
!
12{FIRSTRAMADDE G2
11ILASTRAMADDR 127
121 DECIMaAL ‘
131

141

151

VHRITE )
from a vector structure ) L
proper vector ; vector esquates set )
for pattern board @=
screen §} scradr and shift saved for VERASE
AGIC X C LDX, VXH X D LDX, VWXL X E LDX,
TL ¥ L LDX, H FUSH, XKTIY, :
L LDX,
lculates magic add. 3
al. X 8Tx, ( set scradr for erase
te it ) ‘ :

{ mave shift for erase ) Y POFX, RET,

YERASE 3
pattern board erases from vector IX
rroper wvector j wvector equates =t
hift saved from VHRITER )
for pattern board 0= for software write )
zrn from scresn 2
HFTaA X € LDX, VYPATH X H LDX,

X L LDX,
A, RET,

Ea STaArT 2
FIRSTRaMADDR FIRSTRAMADDR VFTR | DECIMAL
FISCR 3 Ea= P2SCR @ VY= MISSION

T 0 ¥= HISSIONCTR

= PLAYERUP

THERFECTRE 2 YW= OTHEREKILLF

iy
LYR 2

@ wvahead | @ 2 vahead ! :

for software write )

YFAHETL X L LDX,

B



———————— Block

-+

@i( NEW, IMPROVED,
14«

218 V= BGHWINDOW ¢
3@

4@

5@ V= LPYC @ V= L
6l V= TIMER® 0 V=
7iDECIMAL —--3 ‘
&1

o1
10}
1114
12}
131
14|
151

e o e e e e e Block
@i¢

111STCLRADDR VPTR
2124 C= NODECOUNT
3P

4]: INITFREELIST W
51 NODESIZE 1 1 -
&!® NODECOUNT 1 -
71C GET & MODE FRO
81SUEBR getnode FRE

@<, IF, H IH
1@iH DCX¥, FREELIST
11/ CODE GETNODE DI,
121{ RELEASE NODE -
1315UBR freenade FR

14'H INX, E M MOV,
15! CODE FREEMODE H

e e e e e e EBlock

21 ADD NODE TO QU
11SUBR ADDG ( HL =
ZI1QFL ¥ E LDX, QFH
31QBL Y C LDX, QBH
41E M MOV, H INX,
S1XCHG, D FOP, H I
SIE a MOV, B IMX,
FIELSE, L E MOV, ®
S'H IMX, E M MGV,
SITHEN, E GFL ¥ =T
1@ i CODE ADDTS DI,
111 hnn: ——

12

135

141

151

H

o

Bl
e 0 5 1

HOTROD INTERRUFPT 3SYSTEM ) DECIHnL

THESE PARAMETERS TUNE THE BACKGROUND TIME SLICIHG‘J

# OF LINES FOR BACKGROUND TIME SLICE 3

V= BGTLMT ( BACKGROUND MINUMUM SERVICE FREQUENCY »
V= BACKGROUNDRUNNING @ V= LOCKOUTCOUNTER @ VY= BGTIMER

PFLAG
TIMER1 @ ¥= TIMERZ @ V= TIMERJ

STORAGE ALLOCATOR GOODIES 1}

84 C= NODESIZE NODECOUNT NODESIZE % C= FOOLSIZE
OOLSIZE BARRAY MEMFOOL @ MEMFOOL VARIABLE FREELIST

ODECOUNT 1 DO NODESIZE I % MEMPOOL .

¥ MEMPOOL 4+ ! LOOP {( THREAD THRU FOINTERZ )
NODESIZE ¥ MEMPOOL 1+ ! © MEMPOOL FREELIST !
M a%M LANGUAGE - RETURN: HL=NODE, @ IF CanN’'T
ELIST LHLD, L & MOV, H ORa, ( CHECH FOR MWIL 3
X, M E MOV, H INX, M I MOV, H DCHE, { FREEZ=MXT
SDED: THEN, RET,

getnode CALL, H PUSH, EI, HEXT { TERIE ENMTREY
HL=EBLOCK TO FREE

EELIST LDED, FREELIST SHLD, ( LIMNK IMN 4T HEA&D

H IMX, D M MOV, RET,

POP, freenode CALL, NEXT -->

EUE ROQUTINE 3

NEW, IY = HEAD

YD LDX, E A MOV, D ORa, @cr, IF,

¥ B LDX, H FUSH, H INX,

DM MOV, H INK, CHM M, H INK, B M MOV,

Nx, H INAR, H INx, E M MOV, H INX., I M MOV,

B STax, D A MOY, B INK, B 5TaX;

D MOV, H INE, E M MOW, H INX, D M MOV,
ME. DM ! B T SETH., D GBS Y 27X,

Crtall, Y OFOTX, TEX.,

o

=
»

3

)
2

)



@1¢ DELETE FROM QUEUE )

1}SUBR delq ( IY=HEAD, IX=NODE TO DELETE ) ‘ S
21QFL Y E LDX, GFH Y D LDX, QBL Y L LDX, QBH Y H LDX, ( HEADER )
3ia XRA, D DSBC, @=, IF, ( IF I aM THE OMLY GUY LEFT ? :
41a QFL Y STX, 4 GFH Y STX, A QBL ¥ STX, & QBH Y 8TX, ( NIL QUT 3
SIELSE, PQFL ® E LDX, POGFH X D LDX, PQBL X C LDX, PQEH X B LDX,
B6iC L MOV, B H MOV, M INX, E M MOV, H INX, D M MOV, ¢ FIFINII=F 2
ZIFQBL H LXI, D DAD, € M MOV, H INXK, B M MOV, ( BIFLNII=BINI 3
81X PUSHX, H POP, XCHG, H PUSH, ( DE=NODE ADDR, TOP=NODE FORW
JIGFL ¥ L LDX, QFH ¥ H LDX, & aNa, D DERBRC, H FOFP,

1@je=, IF, L QFL ¥ ST, H QFH ¥ STX, ( SET HEAD TO FCNI

111ELSE, QBL ¥ L LDX, QBH ¥ H LDX, & aMa, D DEEBRC, @=, IF;

121C QBL Y STX, B GBH Y 5TX, ( SET TAIL 1y THEMN, THEM. THEMN, EET.,
131CODE DELG EXX, H FOF, XTIY, X PUSHX, H PUSH, X FOFPX, d=1la CaLL,
141X FPOPX, ¥ FOFX, EXX, NEXT
151—--2

t-——————— Block 18~

2i{0 ADVANCE TO NEXT NCQDE ON QUEUE )

1 {SUBR nextq ( IY = HEAD )

210FL Y L LDX, QFH Y H LDX, H A MOY, L ORA, RZ,

3IH INX, M E MOV, H INX, M D MOV, ( DE=FORWLFORWLHEADII

41H DCX, H DCX, L GBL ¥ STX, H QBH Y STX, ( BACK[HEADI=NODE )

SIE QFL Y STX, D @FH Y S5TX, ( FORWL[HEADI=FORWINODEI ?

6 RET,

71CODE NEXTQ XTIY: nexta CALL, ¥ POPX, H PUSH, NEXT
-

e e Block 1{7=——————

'{ INCREMENT TIME BASES - C = TIME BasSE, IY = G HEabh 3

1 1SUBR INCTB : :
ZIiGFL ¥ L LDX, QFH ¥ H LDX, H A& MOV, L ORA, ( O FORK, NIL CHECK
JIRZ, L E MOV, H D MOV, BEGIN, ( QUIT IF MIL, ELSE REMEM FIRST 23
4iD FUSH, PQTRB D L¥I, D Dab, M & MOV, C aDD, & M MOV, ( UPDATE 3
5ia AMNA, D DSBC, D POF, ( AND RETURM PTRE TO NORMAL
BIH IMNXK, M a MOV, H INMM, M H MOV, O L MOV, { HL=FORWIN
FIE KRy, & B MOV, ¥ 2 MOV, D ¥Ea4, B ORS. 9=, { OMNCE AR
SIEND, RET,

-
121
111

121

|
[ I

oD
?EEM

AN

[ENERCRRNEY
Ut L)



tm——————— Block 11B8--r—m :
@1¢ NEW, IMPROVED, HOTROD INTERRUPT SYSTEM ) DECIMAL
1JHEX CC? IFTRUE 62 C= IPNT OTHERWISE HERE ©F + FFF® aND DF !
2!DaTa KPNT @ , @ , @ , KPNT 2 + C= IPNT IFEND ‘
31IPNT 2 + C= BGINTVEC
4!1¢ LIGHT PEN INTERRUFPT ROUTINE
SISUBR LPINT F2EK PUSM, VERAF IM, LPYC STa, & A MVI, LPFLAG 5Ta,
8! INMOD OUT, FSK FOF, EI, RET.,»
710 ROUTINE TC RETURN Y ADDRESS SCREEN IS AT 2
8185UBR GETSYC & XRa, LPFLAG 5Ta, 18 a4 MVI, INMOD QOUT, EEGIN,
SILPFLAG LDA, A4 aMNa, @¢ 3y, END, LFYC LDa, RET,
1@ DECIMAL --1
111
12}
131
14}
15}

1| DECIMAL F= ENDINT

21 SUBR RESUMEBACKGROUND <{ASSEMBLE

3iDI, BGWINDOW LDA, € ADD, A C MOV,

41112 SUI, 52 CPI, ENDINT JRC, C A MOV, INLIN OUT,
SIBGINTVYEC & MVI, INFEK OUT, )

6{LABEL EMDINT Y POFX, X POPX, H FOF, D FOF, B FOF, PSH FOF,

TIEXX, EXAF, H POF, D POP, B POP, 1 A MYI, BACKGROUNDRUNMING STA,

8|BGTLMT LDA, BGTIMER 3Ta,
9/PSW POF, EI, RET, ASSEMELE:
1@)-->

ot e et el el

F Block 12@—~————==

1C TRY TO RUN SOMETHING IN FOREGROUND 3
iF= RETPT F= TRYAGAIHN

{HEX SUBR TRYFOREGROUMND <ASSEMELE

A XRA, BACKGROUNDRUNNING 3Ta, EI,
{LABEL TRYAGAIN GETSYC CaLL, A © MOV, ( C=CURRENT LINE )
{BGTIMER LDA, A alNa, RESUMEBACKGROUND JZ, ( OR TIMER COUNTDOWN
1

R ‘ LDE, QFM Y H LDX, M &8 MY, | ORA,
] POTE X oA LDFE., & &M,
2=, IF,
THEM N,
DI, nextg CollL.
¥, POREK 2 W LIDXE, FPCHL,

M@0\, TH DN~

b RS ek eB e

3



2l( BACKGROUND END INTERRUFT

"1 1HEX SUBR BGENDI PSW PUSH, B PUSH, D PUSH, H PUSH, EXX, EXaF.,

ZIF3W PUSH, B FU3H, D FUSH, H PFUSH, X FUSHX, Y PUSHX,

3182 A MVI, INLIN OUT, IPNT A MVI, INFBK OUT, TRYFOREGROUND
41F= LOCKED

SISUBR TIMINT (&SSEMBLE ( TIMER INTERRUPT ROUTINE 3

JHMP

BiFSW PUSH, B PUSH, D FUSH, H FPUSH, EXX, EXAF, P3SW FUZSH, B PUSH,

7iD PUSH, H PUSH, X PUSHX, Y PUSHX,
& 1MUSCPUS CALL,
SILOCKOUTCOUNTER ‘LDA, & ANA, LOCKED JNZ,

19 —-=>
11}
121
13}
14
15

o e e Black 12— o

21( BACKGROUND END INTERRUFT ?

1!TIMER® LHLD, H & MGV, L ORA, ®<{>, IF, H DCX, TIMER® SHLD,
2I/TIMER1 LHLD, H & MOY, L ORA, @<y, IF, H DCX, TIMER1 SHLD,
SITIMER2 LHLD, H a MOV, L ORA, ©@<>, IF, H DCX, TIMERZ SHLD,
4!TIMER3 LHLD, H & M0OY, L ORa, @¢>, IF, H DCX, TIMERZ SHLD,
SIBGTIMER LDa, & aNa, ©9<:, IF, &4 DCR, BGTIMER STa, THEHN,
611 € MVI, @ vahead Y LXIX, INCTE callL, ‘

7! BACKGROUNDRUNMING LDa, & ANa&, TRYFOREGROUND JNZ.,

&{LARBEL LOCKED

iy FOFX, X FPOFPXR, H POF, D POF, B POP, FPSHW FOF,
1Q{EXX, EXAF, H FOF, D FOP, B FOP, PSW POF, EI, RET.
11 ASSEMELE » ,

12{DECIMAL --3

131

14

151

@1C INTERRUPT START ROUTINE ) HEX

11CODE INTSTART DI, IPFNT { SWAB } A MVI, STal, IPNT a MVI,
21 INFBK OUT, 1 & MVI, BACKGROUNDRUNMING STaA, & a4 MYI, IMMOD
31890 A MVI, INLIN OUT,

411M2, EI, NEXT

-2

A= @Oe~na

]
]
]
]
1
]
]
]
]
i
]
i
§
]
L
i
]
]
1
t
i
[

i el

THEN, .
THEN,
THEN,
THEN,

QUT



2/ ROUTINE TO DELETE VYECTOR IF STATUS S0 INDICATES )
1{SUBR KILLOFF FQSRH FQS X BITX, ©=, IF, DI, @ vaghead Y LXIX,
‘2ldelq CALL, FQSDF PQ3 X BITX, @ PGS X MVIX, -
3le=, IF, ¥ PUSHX, H POP, freenode CALL,

4| THEN, EI, THEN, RET, ‘

I
1
e

Ll B

———————— Block 128

MACROS TO GEMNERATE aANIMATION OFPCODES ) DECIMAL
C? IFTRUE <ONSCR IFEND

SETF Yy @ B, , { ; 1}

SETM } 2 B, B, { 5 1}

SETR + 4 B, » { ; 1}

SHAIT Y &8 By, B, { ; 1}

acaLl }» & B8, , { : 1}

aJMP Y 1@ B, , { ; 1}

SETDC } 12 B, SHaP , , { ; 1}

SETDDC )} i4 E, SWHaP , , { ;7 1}

ARET 1} 18 E, { : 1}

aHaLT } 18 B, { 7 1}

SETI 20 B, , { ; 1}

SETXC } 22 B, , | }

SETYC } 24 B, , { }

DISFL } 28 E, SHAP E, B, { ; } —-—>

o e e e e Elock 126w

ORE ANIMaTION MACRO STUFF )

AREFEAT } 28 B, B, HERE { ; 1}

AaLoorP } 3@ B, 5 1 3 %

SETS ¥ 32 E, B,
PATI }+ 34 B; B,
asMCalllL : 32 B,
SETPFT } 382 E
SETFP § 42 B
EETEZW 3} 47
RaMboMDo - 44 B,
SET®EB » 47 B .
SETYE 4

SETHEF

e mm me e = e e = = = e o m— e me e —— = ———— e
LTS Y

e e el el el

-
Py
L3

}

s ax as wx ¥

i
.t

x

A v ]

-

B2 e ma T e
D

[ | I

5]
s I

3
~
=a

28 toa

a
e
s

23 2w az na

R Y -
MEALNMN= SN~ OHRELDN =& NN, OO NHARRON=® ALRLUMN=@O-IHA

[ R i e T R e T T

;g;
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w3 ue



4+-———=——=Block 127~

@i¢( ANIMATION INTERPRETER ROUTINES b *
1!SUBR RASETP M E MOY, H INX, M D MOV, H INX, E VPATL X STX,
21D VPATH X STX, RET, ’
JISUBR RASETM M A MOV, H INX, A VMAGIC X STx, RET,
4 1 SUBR RASETR M E MOV, H INX, M D MOV, H INX, E PQRL X ST,
51D PQRH X STX, RET,
6 !SUBR RaWlalT M a4 NOU, H INX, a4 VYATMR X STX, L VPCL X STX,
7iH YPCH X 8TX, H POF, RET, ’
815UBR RaACALL M C MO?, H IMX, M B MOV, H INX, XCHG,
9IVSPL X L LDX, ¥WSPH X H LDX, E M MOV, H INX, D M MOV, H INX,
1901L VSPL X STX, H YS8PH X STX, C L MOV, B H MOV, RET.,
11 15UBR RARET WSPL X L LDX, VSPH X H LDX, H DCX, M D MOV, H DCX, .
12i1M E MOV, L VYSPL X STX, H vSPH KX 8TXK, XCHG, RET,
13!3UBR RAHALT FQSRH FO3 X RES H FOP, RET.,
14{5UBR RASETXP M A MOV, H INX; ﬁ VXPAND X 5TX, RET,
151 -
F—m—————— Block 128
@i( MORE ANIMATION IMTERPRETER ROUTINES
1|SUBR RASETI M E MOV, H INX, M D MOV, H INX, E VIRL X 5TX,
2!D VIRH X STX., RET,

JISUBR RASETXC M E MOV, H INX, M
41D VXH X STX, RET, ~
S5ISUBR RASETYC M E MOV, H INX, M
81D WYH X STX, RET, /
715UBR RAJMP M E MOV, H INX, M D MOV, KCHG, RET,
S81SUBR RASETDC M E MOV, H INX, M D MOV, H INX,

1E VDXL X STX, D VDXH X STX,

12iM E MOV, H INX, M D MOV, H INX,

111E VDYL X STX, I ¥WDYH ¥ STX, RET. ,

12| SUBR RASETDDC M E MOV, H IMX, M D MOV, H INX, E ¥DDXL X 3TX,
13{D VDDXH X STX, M E MOV, H INX, M D MOV, H INX, E VDDYL X STX,
141D VYDDYH X STX, RET,

15}-->

D MOV, H INX, E VEL ¥ 5T,

D MOV, H INX, E ¥YL X STX,

®!¢ YET MORE AMIMATION INTERPRETER ROUTINES )

1 |SUBR RASETREF M A MOV, H INX, VSPL X E LDX, V5FH X DI LDX.
2iD 3TaXx, D INX, E ¥Y3PL ¥ 5TX, D ¥5FH ¥ S5TX, RET,

315UBR RALOOFP M E MOV, H INX, M D MOV, H INX, VEFL X C LDX,
4|VSPH X B LDX, B DCX, B LDAX, A DCR, @<, IF, B STaX, XKCHG,
SIELSE, C WSPL X S5TX, B V3PH X 5TX, THEN, RET,

&1SUBR RASETS M C MOY, H INX, M B MOV, H INX, FPRS X & LDX,
7I1C XRA, B AMA, C XRfA., & POE X ETX, RET., ' -

B 1HEX

SISUBR RADISFE M & M2V, ¥ IN
1eia C MOV, B & MOV.: & A BI
11{THEN, & B MOV, ¥W=EL 2 L L
12{H VEH ® 5TX, &
13IVYL X L LDX, WY
14 | KCHG, RET.,
15IDECIMAL ——7»

\;‘7;; FF‘.“M}Q: RRC;
Ty 843, [F, C2 <1
DX, ¥XH X H LDIX, E
Ky A4 B MOV, & O M
R Dab, L VYL ® E

B B MOV, C7 ANI,




- ~-Block 139-—--—==—=
@l THE ABSOLUTELY LAST SCREEN OF ANIMQTION IHTERPRETER ETUFF b
1 {SUBR RAPATI M C MOV, H INX, @ B MVI, XCHG.
S 2/VPTEL X L LDX, VPFTBH X H LDX, B DAD, M C MOV, H INK: M B MOV,
31C VPATL X STX, B YPATH X STX, XCHG, RET,
4| SUBR RASMCALL M E MOV, H INX, M D MOV, H INX, D PUSH, RET,
S1SUBR RASETPT M E MOV, H INX, M D MOV, H INX, E VFTEL X ETX,
6iD VPTBH X STX, RET,
718UBR RASETFFP M E MOV, H INX, M D MOV, H INX, E WFNLFL X 5TX,
81D VFNLFH X STX, RET,
DISUBR RASETXZW M A MOV, H INX, A WXZW X STX, RET,
1@} SUBR RARANDOMDO M C MOV, H INX, M E MOV, H INX, M D MOV, H INX,
111LDAR, C ANA, RNZ, XCHG, RET,
121 8UBR RASETXE M E MOV, H INX, M D MOV, H INX, E VWFXEL X ZTX,
131D VFXBH X 5TX, BRET,
141 SUBR RASETYB M & MOW, H INX, M D MOV, H IMX, E VFYEL X STX,
151D VWFYBH X 3TK, RET, --: ‘

21 JUMP TABLE FOR INTERPRETER ROUTINES )

11DATA AJTBL RASZETF , RASETHM , RASETR , RAWAIT ,
2{RACALL , RAJMF . RASETDC , RASETDDC , RARET .,
3IRAHALT , RASETI , RABETXC , RASETYC , RADISP .,
4 |RASETREF , RALCOFP , RASETS , RAPATI , RASMCALL .
SIRASETFT , RASETFFP , RASETXZHWH , RARANDOMDO .,
EIRASETXE , RASETYE , RASETXP ,

MEWh-=SWO0o~

Pl el el e el el

@l ANIMATION UPDATOR ROUTINE 1}

1{F= ANIRET

215UBR ainter VATMR X & LDX, A ANA, RNZ, ( QUIT IF MOT HNEEDED 3}
JIVPCL X L LDX, VFPCH X H LDX., \

4 {LABEL ANIRET

SIANIRET D LXI, D PUSH, M C MOV, H INX., & B MYI, XCHG,

EiAJTBL H LRI, B DaDl, ™M C MOV, H INXK, M B MOV, XCHG,

718 PUSH, RET.

&IS5UBR aup zinter ZaLL, FASRH PGE X BITH, &=, IF,

QIFGSUFF FQE x ZITHE, @<, [F, WFNLPL X L LE%, YEMLFH X B LDXY
121l YPATL X ZTX, H ¥PaTH ¥ IZTX, THEN, THEZ RET, '

11j-=:

124

131

i41

151



e ————— Block 133-—===—== ’

@1 DECREMENT ANIMATION TIMERS, COMFUTE VECTORING TIME

1iF= TBYD F= TBOK F= TBQUIT

2'SUBR TECaAlLC ¢aASSEMERLE DI,

JIPAQTB X C LDX, vaAaTMR ¥ B LDX, B Aa MOV, C SUE,

41@=, IF, A VATMR ¥ STX, @ FATE X MVIX, :
SIELSE, C & MOV, B ZUEB, A POTE X STX, @ VATMRE X MVIX, B C MOV,
G!THEN, PQSNMT POZ X BITX, TBOQUIT JRNZ, ( QUIT IF NO MasTER 3
7ie B MVI, VTLL ¥ L LD¥, ¥TLH X H LDX, A aNa, B DSEC,

&iTBYD JRZ, TEOK JP.,

9iLaAaBEL TBYD L o MOV, C ADD, A C MOV, A XRa, A H MOV, 4 L MOV,
1018 VATHMR X STX, & PQTE X STX, PQSRH PQS X RESX,

11/LAaBEL TBOK L YTLL X STX, H VTLH X STX,

12!LABEL TEBQUIT EI, RET, ASSEMBLE:

13} -—>

14}

15|
fm e Block < [ R ——

@!¢( TIME BASED VECTOR UPDATE - IX=YECTOR ADDR, IY=QUEUE ENTRY J
11¢ THIS VERSION VECTORS LINEARLY WITH LIMIT CHECKING )

2IHEX F= .YLP1 F= ,YLFZ F= NUD

31SUBR VECTLC <ASSEMELE

4iC A MOV, A ANA, RZ, ( DONT IF ZERO VECTORING WANTED )

S51¢ NOW UPDATE COORDINATES )

BIVXL X L LDX, ¥XH X H LDX, VDXL X E LDX, ¥DXH X D LDX, C B MOV,
7ILABEL .VLF1 D DAD, .VLP1 DJNZ, H A& MOV, 5@ CFI, NUD JRHNC,

8I1L VXL X STX, H VXH X 3TX,

A
IivYL X L LDX, ¥YH ¥ H LDX, ¥DYL X E LDX, ¥DYH X D LDX, C B MOV,
19{LABEL .¥LP2 D DAD, .¥LPZ DJNZ, H A MOV, @Ba CPI., MNUD JENC,
111L ¥YYL X 8TX, H V¥YH X STXK, 28 VXZHW X MVIX, RET.,

12{LABEL NUD PQSREH P25 X RESX, FQSDW FPQS X SETX, RET, nSSEMELE>
13{DECIMAL —--7 '
14}

151

0i¢ INITIALIZE INTERRUPT VERES )
11CC? NOT IFTRUE A |
2! LPINT IPNT 2 - U! TIMINT IPNT U! BGENDI BGINTVEC U!

3i: FIREUP INTSTART ; OTHERWISE

41: FIREUP LPINT IPNT 2 - Ul TIMINT IPNT U! BGENDI BEGINTVEC U!
SIINTSTART 5 IFEND
61
71
81
B i

START DI INIT INITFREELIST NILVYQ LOCKOUTCOUNTER =
BGTIMER ZERT LFI . ZERQ 32 BGHIMNDOW ! 2 BGTLMT |

10 REQUTINE TO VYHRITE WITH INTERCEFRFT CHICK
12 8UBR VIHWRITE I I wwr it
1116 aNa, @<, IF, ¥ITL X L LDh¥E, ] D
121H & MOV, L 2RS4, ©¢ >, IF, FCOML, THE! THEN, RET.
13! DECIMaAL
14}--3
151




21( SUBROUTINE TO UPDATE PATTERN USING XOR )

1{SUBR XAWRITE TBCALC CALL.,

ZIVYECTLC CALL, ( UFDATE VYECTOR 2

3IPASDE PQS X BITX, @=, IF, verase CALL, ELSE,

4 |PQSDE PQS X RESHK,

5{ THEN, aup CaLL, PQS5DW PQ5 X BITXK, ©@=,

6{1F, vwrite CALL, ELSE, PQSDW PGS X RESX, FQSDE FQS ¥ SETX.,
ZITHEN, KILLOFF JMF,

81C SUBROUTINE TO RAWRITE WITH INTERCEFT CHECKING

9|SUBR XIWRITE TECALC CalLL.
12{VECTLC CaALL, ( UPDATE D& WECTOR )
11!PQSDE PQS X BITX, @=, IF, verase CALL. ELSE.
1Z2{FQSDE PS5 X RESX, THEMN, aup CALL, FPQSDW PGS X BITX, 0=,
131/1F, YIWRITE CaALL, EL3E, FQSDH PQS5 X RESX, FPQSDE PO5S X SETX,
14| THEN, KILLOFF JMP,
191-->

Fo e ———— Block 1537 = e

@21 SUBROUTINE TO WECTOR USING SECOND DERIVITIVE )

11F= VUPX F= VUPY

2|SUBR VECTDD <ASSEMELE PQSFRZ PQS X BITX, @<», IF,

JIPAQSDW PGS X SETX, RET, THEW, C & MOV, & aANA, RZ, PSW FUSH,
4ivAL X L LDX, ¥XH X H LDX, VDXL X E LDX, VDRH X I LDX,
SIVDDKL X C© LDX, VYDDXH X B LD, 4

E/LABEL WUFX XCHG, B DAD, XCHG, D DAD, A DCR, VUFX JRNZ,

FIE VDREL X 3TX, D VvDRH ® S5TX, L WXL X STX, H VXH X 3Tx,
&1H A& MOV, 8@ CPI, CY¥~, IF, FPQEFRZ FQS5 X SETE, FQSDH FQS X SETX,
S{THEN, FSW FOF, ¥YL X L LDX, VYH X H LDX, ¥DYL X E LDX;
18 ¥DYH ® D LDX, VDDYL X C LDX, VDDYH X B LDX.,
11 {LABEL YUPY XCHG, B DAD, XCHG, D DAD, A DCR, VUPY JRENZ,
1Z1E VDYL X 5TX, D WDYH X 5TX, L VYL X 8TX, H ¥YH X 3T¥,

13{H A MOV, 182 CPl, RC, PQSFRZ PAQS X SETX, POASDH PQS X SETX, RET:‘

14 | ASSEMBLE >y —=—1»
151 :
e e s s e e e Block 1538w e
@1( SUBROUTINE TO UPDATE PATTERN USING XOR AND ZND DERY WECTOR
-1 |SUBR XADDWRITE TBCALC CaALL.,
2 IVECTDD CaLL,
JIPQSDE PQS X BITX, @=, IF, verase CALL, ELSE.
4 |PQSDE PQS X RESX,
5! THEN, aup CalLL,
EiIFASDK PGS X BITX, e=, IF, wuwrite CALL, ELEE,
7IPQSDE FPQS ¥ SETH ., FOEDRM PQAE ¥ RESK, THEN. KILLOFF JMF,
&1-->



o ————— Block 139———————~

2i¢( UFDATE VECTOR FROM JOYSTICK ) HEX 11 C= JOYSTICK

11F= JYLP1 F= JYLPZ F= JXLP1 F= JXLPZ2 F= JXCK :
21SUBR JOYUPD (ASSEMELE C A MOV, A& aNaA, RZ, JOYSTICK IN, 18 aNI,
3118 CPI, JXCK JZ, ¥¥YL X L LDX, VYH X H LDX, VDYL X E LDX,
41VDYH X D LDX, C B MOV, JOYSTICK IH, 1@ aNIl, @< x. IF,

SiLABEL JYLPiI & ANAa, D DREC, JYLP1 DJNZ, H A MOV, ¥DDYL X CMPX,
BICY, IF, ¥DDYL X H LDX, @ L MVYI, THEN, ELSE,

ZiLABEL JYLFZ D DaAD, JYLPZ DJINZ, H a MOV, VWDDYH X CHMFX, CY~, IF,
SIVDDYH X H LDX, & L MVI, THEM, THEN, L WYL X STX, H ¥YH X 3TX,
SILABEL JXCK JOYSTICK INM, & aMI, 6 CPI, RZ, VXL X L LDX,
1@ iWXH X H LDX, WDXL X E LDX, VDXH X D LDX, C B MOV, JOYSTICK IM,
1114 aNl, o=, IF, LalREL JXLP1 & aANA, D DSRC, JXLF1 DJMZ, H 4 MOV,
12|VDDXL X CMPX, C¥Y, IF, WDDXL ¥ H LDX, @ L MVI, THEK, ZL3ZE,
131LABEL JXLF2Z D DaD, JXLPZ2 DJNZ, H a MOV, WDDXH X CMFX, CY¥~, IF,
144VDDXEH X H LDX, @ L MVI, THEN, THEM, L VXL X STX, H ¥4 ¥ 8TX,
15IRET, ASSEMELE > DECIMaL --3

21( SUBROUTINE TO UPDATE PATTERN FROM JOYSTICK )
1 |SUBR JOYWRITE TBCALC CALL.,
Z21JOYUFPD CALL, ¢ UPDATE FROM JOYSTICK

4:PGSDE PQS X BITX, o=, If, werase CallL, ELSE,
THEN ,; aup CalLl, PQEDUW PGS X BITK, o=,

1F, YIWRITE CALL,
ELSE, FPQSDE PGS X SETX, POSDH PGS X RESX, THEN, KILLOFF JHF,

e el e el i el

COMFUTE DELTﬁ FOR 4 COORDINATE 2
FIRST & NEGATION SUBRGUTINE
UBR CMPHL H & MOV, CMA, A4 H MOV, L A MOV, CHMa, & L MOV, H IMNX,

UBR CDELTA B FUZH, & aNa, E DIBC, CY~, IF, UNIDIY Call,
LSE, CMPHL CaALL, UNEDIV CALL, CMPFHL CaALL, XCHG, CHMPHL CALL,

<
(
5
R
( IM: HL=TARGET., DE=TIME, BC=3TART
3 ’
E
KCHG, THEN, B FPOP, T DAD, RET.

NP @Y~ ArUN=,® UM Q0

=i el ol d el e



o —————— EBlock 142 ———m '

@i¢ CLEAR YECTOR ) F= IMNIZL ]
1!/SUBR CLRVEC <¢(ASSEMELE X PUSHX, H POP, 84 B MVI, & XR&,
ZiLaBEL INIZL a M MOV, H INX, INIZL DJNZ, RET, ASSEMBLE:>
31¢( RESET ANIMATION STUFF )

4 | SUBR CRASHA DI, L VYPCL X STX, H VWPCH X STX,

g1¥ PUSHX, H POP, VASTKS D LXI, D DaD, L WVWSPL X 5TX,

ElH VYSPH X STX, @2 VATHMR X MVIX, EI, RET,

?:DECIHQL ~~}

= \

[ T T
NN

®1( SUBROUTINE TO PUT VECTOR ON PROCESS Q@ )

1 |SUBR STARTVEC DI, Y PUSHX,

21X PUSHX, H POFP, @ wvahesad Y LXIX, ADDQ CﬁLL:

3{y FOPX, EIl, RET,

41{ SUBROUTINE TO INITIﬁLIZE A STANDARD XOR WRITE 3
SIHEX

E|SUBR SETSTDW & Y L LDX, 9 Y H LDX, CRASHA CALL,

716 Y L LDX, 7 Y H LDX, L VTLL X STX, H ¥TLH X 8TX. L VRACK X 8TX,

81 5 Y A LDX, A VIDENT X STX, { SET ID BYTE MWITH H.C. STATUS
914 Y A LDX, A PQE X BT¥, 20 YMAGIC X MVYIX,

19130 VXZHW X MVIX, XaWkWRITE H LXI,

11iL PQRL X 5Tx, H PGRH X STX, RET.,

12| DECIMAL ~->

131

141

151

21( XYMOVE COMMAND - MOVE aN EXISTING VECTOR

110 VRACK X1 Y1 X2 Y2 ALIST TIME STATUS VYECTOR VMOVE 3
21CODE XVMOVE X FUSHX, H POP, Y PUSHX, D POP, EXX,

FIFRAME 2 ¥ L LDX, 3 ¥ H LDA, H PUSH, X POFX, CLRVEC CALL.,
4116 ¥ C LDX, 17 ¥ B LDX, 12 ¥ L LDX, 13 ¥ H LDX,

516 Y E LDX, 7 Y D LD¥, D PUEH, CDELTA CaALL,

eIl WXL B 2TX, H V/U ¥ BTH, E UDHL x °'V; D WDXH X “TY,

7!D POP, 14 ¥ L oLD¥, 1Y B LDX,
8{CDELTA CAL! TE. E YDYL X

91D ¥DYH X DX, & YRACK 7 I7X,

19| STARTVES 7 , SP DAD, SPHL,

111EX%, D FUSH, N PUSH, ¥ POFX, NEXT .

1Zi: YMOVE GETNO <> IF XWMOVE ELST XDI .* FURART THEN

12IDECIMAL —->
141
151

)



b -Block 145
¢ XSTaRT COMMAND - START AN EXISTING YECTOR )
¢ ALIST TIME 3TATUS VECTOR VMOVE
CODE XVWSTART ¥ PUSHX, H POP, ¥ PUSHX, D FOP, EXX.,
FRAME 2 Y L LDX, 3 Y H LDX, H PUSH, X POFX, CLRVEC CaLL,
SETSTDW CaLL., STARTYEC CALL,
UNFRaME & H LXI, SF DaD, SPHL,
ExX, D PUSH, ¥ PFOPX, H PUSH, X POPX, NEXT
! VSTART GETNODE DUP @ <> IF XVYSTART ELSE XDI ." FUBAR" THEN

0!
:
:
1
|
[
|
|
{DECIMAL —=3
i
1
|
f
|
!
!

= el ek el el e

DRI O T A I ) O o B m#wnmvaacnm~um¢nktnm—*9‘ NPUN~SORNDO R LN

( START a VECTOR WITH JUST INITIAL X AND Y ) DECIMAL

¢ X Y ANIMATION TIME STATUS XYVSTART )

SUBR XYVSTART DI, getnode CALL, EI, H PUSH,

FRAME 2 Y L LDX, 3 ¥ H LDX, H PUSH, X FOPX,

CLRVEC CalLl, 8 Y C LD¥, C YRACK X 5TX,

12 Y L LDX, 13 ¥ H LDX, L VEL X 5TX, H ¥XH X S5TX,

1@ ¥ L LDX, 11 ¥ H LDXE, L VWYL X STX, H ¥YH X 5TX,

SETSTDW Call. STARTYEC CALL.,

iUNFRAME 12 H LXI1, 5P DAD, SPHL, RET.,

( CLUDGE TO CALL AS & VYERB - VERY BIZARRE BUT IT SHOULD HORK
SUBR CLUDGEIT H PUSH, D PUSH, B PUSH, EXX, H PUSH, D PUSH,
X FUSHX, D FOF, ¥ PUSHX, H FOP, EXX, XYVSTaART JHF,

( X Y ANIMATION TIME STATUS XYVECTOR I

1CODE XYVECTOR D POF, H POF, EXX, B FOF, D FOF, H FOF,
CLUDGEIT CALL, EXX, D PUSH, X POFX, H PUSH, Y POFX, NEXT

CHECK FOR INTERCEFT WITH YECTOR )

(
F .
SUBR CHECKVEC (ASSEMBLE
FPRERH PQS Y BITHE, MOINT JZ, { IF DEAD aALREADY 2
FQSDE PGS ¥ BITX, NOINT JNZ, ( OR IF NOT WRITTEN 2
VPATL X L LDX, WPATH X H LDX, M C MOV, H INX, M E MOV,
VPFATL ¥ L LD¥, HPQT” Y H LDE, M B MOV, H INZE, M D MOV,
VYH X & LDxX, WY
HQIHT u?“ ] _L.%f
YEH X oa LDX
ig@ji@r=, IF, E
11 INOINT JNC,
12 INOINT JM, T
131LABEL NQINT
14—
151

"UPX! @}"“p iF_I Ij CMFL“

MOTMT J¥, THER,

i
= K
[~

i o
ﬁ vT\ﬁ,ﬂ f“{.EJ!

ASSTMELE
DEIVMELE

un



Fomm————— Block

21( CHECK GROUF OF YECTORS FOR INTERCEFT ),

S IXx = ME, C=MASK SPECIFING SUBSET TO EX&NINE 3
21( RETURNS NZ AND IY=CULPRIT IF FOUND, ELS3SE Z )
3iF= ICKL F= NOTEND F= NOTHIM

4 | SUBR CHECKaALL <¢ASSEMELE
519 vahead LHLD, { HL=HEXT FELLA AFTER ME 7

EiLABEL ICKL X FUSHX, D FOP, ( DE=ME 3

7iH A MOV, D CMF, NOTEND JRNZ, L A MOV, E CMF, RZ.,

81LABEL NOTEND H PU3H, ¥ POFX,

SIVIDENT ¥ A LDX., C ANA, NOTHIM JRZ, ( SELECTED BY MASKT
1@|B PUSH, CHECKVEC CALL, B POP,
111RNZ, ¢ KICKOUT IF HE IS5 IT
121LABEL NOTHIM PQFL Y L LDX, PQFH Y H LDX. ICKL JMFR,
131ASSEMBLE »
14| DECIMAL
151--2 o

to—————— Block 148 —m

@i¢( NUMBER FATTERNS , 5 X 7 ORDERED @-95 )

11CC? IFTRUE ROMIT IFEND

Z21DATA NUMPATS BINARY
3191111109 B, le9eeeie B, 10@220le E, i10000@1e B, 211illee B,
4|@eee2000 B, 10000100 B, 11111112 B, 1Q2020QR22 B, 20QRQRO2E E.
Sil11100lee B, 1@0lieeie E, 100109le E, leeleele E, 1¢eelidd B,
cieleeelee B, 1009291¢ B, 12219@19 B, 10¢10¢1@ B, @211211%2 B,
7iee11e@ee B, @21¢10@@ B, @01e010¢ B, 11111110 B, 02122638 E,
8ieleel1lie B, iepele¢id E, 1@e¢iele B, 19001819 B, 211i@ele E,
D9iell111eee B, 1001@12@ B, 1001001¢ B, 10016@ele E, @1102e@9 E.
ieleeeeeeld B, 1i1i0o2ie E, @e0iedie E, eoeeielie B, e@edieliie =,
111e11e110@ B, leeleele E, 1e0iewl1e® B, 1eeledle B, @1iziiaw B,
lzieeeellee B, 1eelecgie B, 1e¢eleele B, eleleele B, @2iilliee B,
13{DECIMAL —->
14}
151

e St BElock 1 S o o o e e e

21( ROUTINE TO DISPLAY & BCD MUMBER 3 DIGITES LONG FROM WECTOR
1 {HEX F= SHOWNUM F= NUMLP

2{5UBR DISFPBCD3 <ASSEMBLE
IIVEL X E LDX,

iBIDECIMAL —->

VAH X D LDX,

YYL X L LDX,

41428 B LX1, relabs CalLlL, XCHG, C A MOV,
SIMAGIC OUT, B & MOV, =XPAND QUT,
SIVPFATL X L LDX, WPATH X H LDX, H INX, M & MOV,
TRHOWNUM CNZ, H DX, A MOV, REC. ERC. BRC,
21 SHOMNUM ! “;
EELQBEL EHF e 1 i HHE 5 =
i2ie B MVI, NUMFLTS K Lﬁf, E Dab,
111LABEL NUMLPE D LDa¥, & M MOV H
121 M MOV, H INM, & M MOW, D IMX,
1310 & MOV, 4D 2Dl & L MOM, © & MYI, Al & H
14 INMUMLPE DJNZ, 52 D LXI, I Dal. HE s FoF, RET

YYH X H LDX,

BF 4ONI,

RRC»




( INTERRUPT WRITE MUMEER ROUTINE 3

SUBR NUMWRITE

TBCALC CaALL,

aup CALL, .

4{FPQ3SDW FQS X BITX, @=, IF, DISPBCD3 CALL, THEN,
SIKILLOFF JHFP,

@]
14
2]
31

i
{
e

e ek S e e

WE"NDREAUN—E NP WUN~Q@OE-IMD

o Block 152w
BASE STATION 2

ECIMaAL DaTa FIREBASE 5 B, 13 B,

UaAD @222 B, Z2ZzZ E, 20002 B, 92002 B, @ R,

111 B, 1111 B, 2229 B, 9990 B, ® B,

222 B, 2222 B, 2090@ B, 2202 B, @ B,

B, 1iie B, S0ZEZ B, ZZe0 B, @ B,

e B, 2111 B, 0002 B, 2220 B, @ B,

111 B, 1114 E, 1i@Z2 B, 2222 B, @ B,

B, 2222 E, 2222 B, 2222 B, 199@ E,

B, 1111 B, ii1ez B, 2222 E.

)
@
[~

rHe,eOMNOog ™

-
-
=

@
ieleeee B, €111 E, @eez E, zzZZe B, ©
11ieeee B, 11190 B, @ezz E, Z2202 B, @
12lez22 B, 2222 B, 2080 B, 0232 B, & B,
1312111 B, 1111 B, 2220 E, 0p@2 B, @
14|902z22 B, Z22Z E, Z00@¢ E, 0000 B, 9
151

Fm—————— Block 153-—~——==—m ‘

@i¢ SMaLL BASE ) DECIMAL DATA SMALBASE 4 B, 11 B, GQUAD

110222 B, 2220 B, ©60© B, @ B, '

212222 B, 229ee@ B, @ev¢ B, @ B,

Jjiee1l B, ©6ee Z, edee E, @ B,

4ie111 B, ieee E

511111 B, i11ig B

519902 B, 2222 E

7ii411 B, 141

&1@111 B

diesll B,
1@ {2222 B,
1110222 B, E
121DECIMAL ——>
1314
14
151

2zee E, @ R,
@222 B, @ B,

=

S Y




333e
3333
3333
3333
3331
1132

1233

1133
1233
1131
3332
3333
-3333
3333
333e

Fo————— Bloc
) DECIMAL DATA GORFB

2|
11
zi
31
41
51
6|
71
81
91

GOR
YReQ
eee3
1113
103
1233
@33
Q@33
Ba33
o33
1210833
1111e33
1211083
1311113
1410003
150000

FEB
B,
B,
B,
B,
E,
B,
E,
E.,

333e
3333
3333
3333
3331
2332
2333
2333
2333
2331
3332
3333
3333
3333
333e

e Eloc

LRt

k

B,
E,
B,
E,
E,
B,
B,
E.,
E,
E,
E.
Es
B,
B.
B,
ke

GORF 2 AND GORF 3

0000
3300
3333
3333
1111
2111
3333
3333
3333
1111
2441
3333
3333
3300
2000

PRo0
33ee
3333
3333
izzz
2222
3333
3333
3333
izze
2222
3333
3333
33906
@eee

iI56

-

E,
E,
By
B,
E,
E,
B,
B,
E,
B,
B,
E.,

B,
E,
B,
B,
E,
E.
E,
E,
E,
E,
E,

Es

B,
E.,

B,

11 DECIMAL D&ATA GORFZ 3 E,

21~ 23
31~ 233
41~ 031
S5{~ 233
61~ 203
7 DECIM
B~
31~
191~
11~
12§~
13 ]~
14§~
151

3
3
3
3
3
ab

ee1e
1306
3330
1396
218
DeTa

)

elolole
pRed
Qeey
=leynled
eeee

o

E)

—— o s

GORF ) DECIMAL DATA GORF &

2000
eeae
J0ee
3333
3333
3333
3333
3333
3333
3333
3333
3333
Jeee
olclole]

Geew

- s o s T rann

PRy
eeee
Joao
3333
3333
3333
3333
3333
3333
3333
33353

TR
o e e

3009
GORe
oo

B, 15 B,
E, ogle
E, 2100
E, 100@
B, 2000
B, 3300
B, 3330
B, 3333
B, 3333
B, 3333
B, 3330
E, 33500
B, 0Q00
E, 10¢@
B, eleo
B, o01@

& B, 15
B, 2000
E, ozee
B, 200
B, 2000
B, 3300
B, 3330
B, 3333
B, 3333
B, 3333
B, 3330
B, 3308@
B, 2090
E, 2000
B, @200
B, 2000

QUAD

Qual

QUAD

B,
E,
B,
B,
B,
E,
E,s
E.,
E,
B,
B,
B,
B,
B,
B,

B,
B,

COEReECERLeOEOOEe®

QUAD
P00
geee
a9eed
2RRe
Geee
opeo
2026
aaes
oRee
oo

. BeGe

geed
Qe
E15 11

C ReeR

DECIMaL

-



@l GORF 1 aAMD GORF 4 )
" 11DATA GORF1 2 E, 3 B, @
21~ 2833 e ~

3i~ @313 3eee ~

41~ 2033 0@ ~
SIDECIMAL DATA GORF4 4 B
Bi~ 2093 3300 @9e1 00Be
i~ 2033 3333 0012 Q0000
81~ 2833 3333 330¢ 0090
9~ 0032 3211 333¢ @Ree
121~ 2031 3333 333¢ 0000
111~ @032 3211 3330 0000
121~ 2233 3333 3382 eege
13}~ 2033 3333 e@ie G
14|~ 2003 3300 00ei1 @300
15IDECIMAL —-->

2i1¢C GORF 5 2

11DATA GORFS 5 B, 12 R,
21~ 2909 3333 0220 0@1Q
3~ 2003 3333 333¢ G100
4~ 2223 3333 3333 3e2a
5~ @03 3332 2113 3329
6~ @033 1231 1113 3332
Ti~ B33 1133 3333 3333
81~ Q@33 2133 2333 3333
i~ @33 1232 2113 3330
12!~ Q@03 3331 1113 336@¢
11~ 2223 3333 3333 2000
121~ 2003 3333 333¢ ¢ige
131~ 2000 3333 000@ Q16
14| DECIMAL —--2>

151

o e Block 159--

1{DATA FBEXF1 4 B, 12 B,
- 21eed@ B, J0@@ B, 0212 B
Ji3eee B, 3303 B, @29 B

419333 B, 3333 R, 90306 B
5iee33 B, 3333 B, 333¢ E
c{e®33 B, 3133 B, 1332 B
FI3333 B, 1111 B, 1 3 B
813331 B, 1111 b B

@333 B, 3311 B
12ige33 B, @322 B3
i111e3@ B, @83 it
12ieeee B, @eZ o
13ieeee B, @89 7

gt

14 | DECIMAL
151

UaD

2 B, QuUaAD

L 2 2 - B

QuAaD
poge ~
ggee ~
geae -~
eRee
QUGG
BOGFD
Beee
e
e
P00e
Qe
Geee

K

R B A B

auab

» @B@G® B,
s B20G B,
y 9R@Q R,
y ©@0e3 R,

r

o

72
‘e f*@@@ E_w

@eet I,

T @red B,



e —————— Block 18@———me—m——

@i ANOTHER FIREBASE EXPLOSION PATTERN )
11DATA FBEXPZ2 5 B, 17 B, QUAD ' :
2iee@l B, 000 B, @20 B, @000 B, 0Q00Q R,
310000 B, 1000 B, @@@@ B, 200@ B, 2000 B,
4jeeee B, 1110 B, eeee B, 2022 B, 0000Q B,
S5leeee B, 211@ B. 20i{2 B, @@@2 B, 2020 E,
6leeo2 B, @111 B, 111¢ B, @@ee B, 3000 R,
7ieeee B, 0131 E, 111e E, elie B, @eee E.,
&lo0ee B, 1133 B, 3111 B, 1111 B, @@0® B,
9iedee B, 1133 B, 3333 B, 3311 B, @Q20d B,

iei3ee1 B, 1333 B, 3333 B, 3319 B, @000 B,

111e111 B, 1333 B, 3333 B, 311@¢ B, 0000 E.

iz2ie111 B, 3333 B, 3332 E, 511¢ B, 0000 B,

13ieel1 B, 3333 B, 3332 B, 331! B, @00 B,

14{9011 B, 3311 B, 333! B, 32319 B, ogee B,

151-->

21 CONTINUATION OF FREXFZ, FPHASOR aAND MNULFAT 2

ijeeee B, 1111 B, 11i1 B, 1119 B, @oee B,

2ieell B, @lie B, @119 B, 1011 E, 1000 B,

Jigele B, @9ee® B, @0ee E, 10¢e B, 1000 E,

4i{11e2 B, 9090¢ B, 0002 E, 10@9 B, 0000 B,

SIDECIMAL DATA FBURST 4 B, { E, GUAD 1111 B, 1111 B, 1111 B, ® B,
EIDECIMAL DATA NULFPAT 1 B, 1 B, @ B, ’
FIDECIMAL -->

a1

e e Block 168

¢ FBEXP3 )

DATA FBEXP3 6 B, 23 B, QUAD

@eQ® E, 2000 B, 200¢ E, 00e® E, 2000 B, 000C E,
eeee B, @00z B, 12Z0¢ E, 0000 B, 0000 B, @000 B,
4lpeoe® B, 2221 B, 1120 B, 0000 B, 0000 B, 0000 E,
S5ieeez B, 1111 B, 1112 B, @G22 E, 0000 E, 2000 E,

sieez23 B, 3133 B, 3311 B, 221: z B, 20902 B,
7iegi1 B, 3333 2, 3321 B ZET B S, BEEe E,
alegzt =, 1° F . : 22 B
D902 B, 298 B
121666 E, s B,
11igeez B, 2ew B,
izieezl B 288 B,
i3iezii B, GE 2,
1412211 B, 2@ I,




@i
1jez11
Zieez1
Jieeez
40000
5000
B0z
710000
510000
(0000

ieleeee

11§-->

1z}

131

14}

151

@i( FBEXP4
1 {DECIMAL

2izZeoe
Jlezee
4|0020
Sieeez
=R R lrlolc
7i000@
ailoeed
Jjeeed
1oloeee
11ie6ee
120w
13levez2
14 @02z
15{-->

@1C F
110223 B,
210002 E,
310002 B,
40020
50200 E,
B,
| B,
2 B,
| E,
19 B,
| DECIMAL
1

;

a

]

R RS 2 ma b
O D) M) o= & U 0o -]

2223

Block

1133
3333
3323
3231
2133
1113
2111
8211
eez1
2eezZ

B,
B,
B,
B,
E.,
B,

CONTINUED FBEXP3

3333
3333
3333
3333
3333
21332
1123
iz2ez
2060
QRae

B,
B,
By
E,
B,
B,
B,
B,
B,
E,

3311
3331
3332
3332
3332
3331
1311
1111
2112
Q229

B,

E,
B,
B,
B,

B,
B,

1120

2z20e

lzledode)
Peee
2200
112e
12eé
2099
P
Qe

DATA FBEXF4 & E, 23 B, QUAD

P00
2000
eeer
Reee
2202

ez23
2233
@231
223

o223

B
E,
B,
B,
E,
E,
B,
E,
B,
E,
B,
B,
E,

2331
3133

Block

3113 B,
2311 EB.,
2233 B,
2232 B,
B2Ze E,
aeed B,
*pRe B,
A
BEE
e
-

1685

> B, Z11@

2o0@ B,
@gee B,
goge B,
2082 B,
B, 19¢e B,
1182 B,
B,
B,
B,
E,
B,
E.
E,

331e
3111
Jlze
Jiz2z
3312
3zz2@

FBEXF4 COMNMTINUED .
3333
33351
3331
2233
Q223
@REZ

1200
1228
3322
J3ze
3zzz
2282

eees

i mEW
W M W W e W

L ]

P IRy R i v I 5 I k]

o wm m o m W e

I

3

9
[ M r e

olalele
gRez
BazZe
Rz
2008
Q20

Peez

Q20
2200
2oee
eeee
Q@aa
QRee

B,

E.
E,
B,
B,
* 7
E,
B

-y
E,
B,
E,

1 X R s v |
b=l ] ] *a A *

2000
Qoo
eReo
2eRe
GROR
2000

G

QRee
R0
slelsle)

2eee
elolole
QeRR
PRee
e
[sleasle
o069
GoRe
@oee
2Re0
jededele
G@aa
Qeee

[t I I s
W A W



- R

~Black

11DATA FBEXFS

21~
41~
51~
G~
7~
81~
9~
10}~
111~
124~
13}~
141~
151~

2000
2000
2000
0000
2300
2030
0300
0000
0033
0003
2033
3300
3330
0030

@33
e3ee
~ ReRl
~ @R
~ Q2P0
~ @eel
~ Qee
~ QGRee
~ QRRY
D

i e i el el el

R
300
2039
Reee
2109
RZOD
QezZe
2eee
Jee:z
Joe1l
2201
pzz1
eozZ
2000

1i1e
e11e
ROOZ
vlee
20020
Q@30
QeeR
Qo110
eloyeled

ECIMAL -->

& B,
2l
1@81
PERD
ool
Zaee
@2z
Eaadsd
G338
228
2o
2281
2e11l
zZeo1l

G222

2Rz
BZ0e
£238e
aleyeled
poie
oetaled
eRz2e
eoea
glez

FIREBASE EXPLOSION 5
23 B,

2ee3
1990
ALY
Elegole
229
SPD
a3
2006
@lie
11e9
igie
1126
1119
2ie9

B -

FEEXPS CONTINUED

ieze
1920
el
aegele
egslede]
2038
2R
G126
2238

—— o

)
QuAD
B0
2300
PReR
2ReQ
BZe0
@33
@30
BRe3
2e11
@lzz
ieze
1116
l11e@
PP

&
@
L]
L]
L A B I - I - B B -

1iee
21¢e
BR3Q
1929
220
gele
GReO
Joea
PRoR 2200

(]
&
o)
(]
2 r 2

&
(]
&
@

¥

L
>
i
@
> r 2

o ———— Block

FIRE BASE
ATA FBEXFG&

EXFPLOSION

2000
0000
2001

. poe0
~ QBOZ
~ BBGE

I~ REE

i~ 2100

~ 3301

(
D
~ Poae

1

a

1~ 3000
I~ 0OZO
|~ 0000
§

L 2G36

a0~ LrUdN~ NN O~DIH W

P A Y

ReRY
BRA2G
Reoe
aRae
RRAAP

SRR

& B,
3e60
ololedel
G309
@2
% =

)

23 B
20200
23¢9
2000
eZeo
oo

auab
2eee
QeaR
2p1@
2RO
A0R0

ol R




:'\r
61~
i~
&~
i~

eeol

12| DECIMAL —-->

114
124
131
14}
151

@1

1iDATA EXFLOSIONLI 3 E,

210000
3ieee0
410033
Siee31
Ei@103
7ie@oe

&1 DECIMAL

giieel
ieleell
11iee13
izie113
13le1oe1
1411000

15| DECIMAL

B,
B,
E,
B,
B,
E,

B,
B,
E,
B,
B,
E,

QRO
@e1e
3330
113@
3Jeoo
e
DATA
goel
1120
J3ie
1190
2l1i@
1ge1l
-

o ——————— Bloc

G033
i@
aieeds

Dieoe3

121eigE

111eeee

i2laeel

131eee8

14 1DECIM
151

o~
P

E,

EXPLOSION & CONTINUED )

ezZe%
@@e3
1@3a
oees
Boed
el iole)
eZQE
eeia
geze

B,
E,
B,
E,
B,
B,
EXF
E,
E,
E,
E,
E,
E.

ke

E,
B,
B,
E,
B,

sy}

BEa3
812§
eg=ge e
egslods]
Baee
1200
GRe3
RO
19ee

ALIEN EXPLOSION PATTERN )

11
e B,
6@ E,
Read B,
geaa B,
oean E,
GRe3 D,
LOZIONZ
29008 B,
GRee B,
geed B,
Raga B,
22gd B,
eeee B,

MORE ALIEN EXPLOSIONS
EXFLOSION3 3 B
2161
GRee
paleanls
Joee

12
GRea
elegelie
eeee
oo

2000
BRZR
eoee
20
PoBe
e200
eReR
els1ele]
e

190
PR
2R
200
PHOY
2900
°oRee
paelele)
e

E.
adnlole
2100
2ea3
@33
200

E,
B,
B,
B,
B,

3 B,
gige
@111
1911
e911
2@

11
B,
E,
E,
B,
B,

QuAD

‘3110

o ST S T -

2000
Jeed
1320
133@
o110

B,
E,
E,
E,
B,

B, QUaD
ielie B,
3111 B,
E,
B,
B,

2111
aie

?e0e
e
eeed
alelnled
Qe

eyedels)
psledele)
20
jeleleled
@@od

E,
B,
Es

‘B,

E,



Bi(
11DATA
2i3ee1l
3ie3ee
419111
5i90101
E|Zeel
710020
&1DATA
000
1@|ee00
1112000
izieoee
1310620
140002

EXFLOSION4

B,
B,
B,
B,
B,
B,

POZO
2300
1198
1000
o0
@101

B,
B,
E.
B,
E,
B,

EXPLOSIONS

B,
B,
B,
B,
B,
B,

eple E,
235380 B,
o1e E,
190@ B
2030 3B,
el B,

EXPLOSION PATTERNMNS

3 B,
PRR0
Qe
RAAR
geae
200
BRRe
3 B,
eeed
Qoo
Geee
Geee
GRRe
oynlege

———

) DECIMAL

B, QUAD
3001 B,
geel B,

. 211@ B,

2111 B,
3ee1 B,
DECIMaAL
E, QUAD
RZ20¢ B,
P08 B,
@e3@ B,
10 B
3008 B,
DECIMAL

151CC? IFTRUE TIMOR IFEND —-:

@i

1 {DECIMAL

2Zioeeo
Jioeee
4|0QQ0
50000
513301
7i3detll
513301
glaees
o000
11ie00@
1zieed0

131 DECIMAL

144
151

@i

1 {DECIMAL

2leeeo
300
42000
510000
=R Rolololo
7iesel
13Edd
3{3381
1eleeee
i11ieeee

121 DECIMaL

131
141

—
151

B,
E,
E,
B,
E,
E,
B.
E.
E.
B,
B,

B,
B,
B,
B,
E,
B,
E,
B,
E,

Block

DaTa
geal B,
g2il B,
agzel E,
2eee B,
i11@@ R,
111@ E,
11@@
2908
eze1
2e11
Geai

DATA
2196
211e

E,
B,
E,

2
T

KaMIZAKE PATTERN 3
KaMl 3 B,

Qae
Gode
Qe
Goae
Baad
G3ae
elepnled
Gaba
Qeee
PRRY
clolels

ROTATED KAMIKAZE 1
KMKZIR 4 E,
280
2eee
FARR
Geed

———

B,
B,
B,

11 R,

— s v o v o~

2030
1903
112
1101
QP20

adslols
elslele)
galz

ROGY

BeRe

auabD

i@ B, QUAD

pRee
elrialel
ednlrde)
QeRa

E,
E,
B,
E,

gegee E,

Qe
Qo0
Peve
eRee
eRee

geoe

BRee
sleysie]
PeRe
Gooe



@i

-1 |DECIMaAL
Zivele B,
Jieell B,
4|/@01@ B,
510020 B,
619921 B,
710011 B,
8ileil1i B,
g3ieel1l B,
1e{31el B,
1113309 B,
121 DECIMAL
13}

L
N

Lﬂ#EJJNH@lJEO*dmLﬂ-PDJN"@ NMEaEWN=eO~IAEUN=~ O

ECIMAL
B,
B,
B,
B,

ECIMAL
119
iee
Q22
gez
eoe
a@a

tﬂ@@@@@@&'ﬂhﬂ’“

ff! B QIJ &

282
paged el
Cl

i el el el f=i fa

Bloclk
ROTATED KaMIKAZE 2 3

DaTa
adolele]
BEeo
edelole]
peRe
2100
19003
iige
1221
eeee
2000
———

DATA
alodele]
Qe
PR
1101
1101
1122
1000
2008
Jeee
Qe
-

KMKZZR 4 B,
B, @@@ge B,
B, 29¢e E,
B, @g@&a B,
B, @222 B,
B, @99® B,
B, 0@ed B,
E, 1e@d B,
B, 1iee B,
B, eeee B,
B, eeee E,

ROTATED KAMIKAZE 3 )

KMKZ3R 4 B,
B, @@2@@ E,

B, ©2e@ B,

B, @@2& E,

B, 1@@¢ B,

118@ B,

Goee E,

@2ee B,

288 B,

200

B,
eeee B,

ROTATED KAMIKAZE 4 13
DATA

KMKZ4R 4 B,
B, 111¢@
B, @i@a
B, 2¢8@¢
Geee

PLOT

1@ B,

PeRR
peloleis)
oo lege]
geae
eeRe
BeGO
QooR
PRee
oeee
2008

19 B,

Qe
2eRe
elnlole
eeea
eRee
eoen
2R
2o
eeed
=151l

& B,
adolele]
2eRa
QRRa

QuUAD
E.,
B,
B,
B,
E,
B,
B,
E,
B,
B,

GUAD
B,
B,
B,
B,
B,
B,
B,
B,
B,
E,

auAaD
B,
E,
E.

o~ F

oOR,

i

QUSRI

ik i
A e



@i MISSIONS- PLAYER’S SHIP EXPLOSION, 1G, SHOOTING SOUND, 1D

11HEX DATA IDSCORE ASM '
21 AR &7 15 TONES S¢ 1 -2 2 MOYENOISE 1 Z @ MOVESQUND

4na MASTER 1 4 6a & RAMBLE 3 COUNTLIMITS

89 AaBVOLS 139 MCYOLS FPLAY QUIET
» ID IDSCORE EBMUSIC ;
DATA 1GSCORE ASM
2 1 20 MOVESCQUND 53 88 75 TONES 1F MCYOLS @FF ABRVOLS
4 5 1 @1F MOVENOISE 3 MASTER 2A -1 3 2 RAMBLE 2 COUNTLIMITS
FLAY FF 1F @8 -1 @ @F MOVEVOLS 1 2 10 MOVESOUND
3 COUNTLIMITS RERAMBLE PLAY QUIET
—2

i i e el

MISSIONS~ ZPIF & FPZIP SOUNDS- ZP,PZ ) HEX

ATA FPZISCORE ASHM :

#G3 #F3 #C53 TOMES 1 -4 3F MOVESQUND 1@ MASTER

1 4 A2 1@ RAMBLE 1 COUNTLIMITS : :

1@ 1 4 7@ MOVENCISE f#a ABYOLS Za MCVOLS 4F VIES PLAY QUIET
DATA ZPSCORE ASM

#G3 #F3 #CS3 TONES 1 -1 3F MOVESOUND @ 1 4 3@ MOVENOISE

6@ MASTER 1 -4 €@ 38 RAMEBELE 1 COUNTLIMITS AAa ABVOLE 14 MCYOLS
FLAY 2B MASTER 1 -4 2F 5 Ra&MBLE 1 COUNTLIMITS
1

[ w B

E 1 -4 58 HOYENCIZE FLAY QUIET
?

[EARAE PRSP

¢ SPACE MISSIONS BMUSIC BLOCK

: 1G IGSCORE FMUSIC & M5 1GSCORE P2ZMUSIC ;
: RPZ PZSCORE BMUSIC :

1 ZP ZFPSCORE EBMUSIC

DECIMAL —-->

AEWN=SDR~INNENN,E NEPUN—CORNNAUN—SE® NAUN=0@R~IDU AW

S el i S e



1{ MISSIONS- TAKE-OFF- TO ) HEX

iDATA TO1SCORE ASM

i 7 9 1@ TONES 1 5 ¢ MOVESOUND 2 MASTER 3 @a 9@ 2 RaMP ‘

i 1 COUNTLIMITS 3 ¢ 3 73 MOVENOISE 1C MCVOLS CC ABYOLZS FLAY

| 9@ MASTER 3E 44 11 TONES 4 -1 9¢ 74 RaAMBLE 1 COUNTLIMITS

i1 1 20 MOVESOUND FLaY 74 MASTER 1 -1 74 2 RAMBLE

i 6B 1 -1 3 MOVENOISE RERAMEBLE 1 COUNTLIMITS PLAY QUIET
7IDATA TOZ25CORE ASHM

I 35 14 TONES 1 -5 3F MOVESOUND 2 MASTER 3 24 30 2 RaMP

I 1 COUNTLIMITS 3 1 3 73 MOVEMOISE 1C MCYOLS CC ABWOLS PLAY

i 2 MASTER 54 31 13 TONES 1 1 22 2 RAMEBLE 1 COUNTLIMITE

i1 -1 2@ MOVESOUND FLAY 22 MASTER 1 1 7@ Z2Z RAMELE

i 8B 1 -2 3 MOVENCISE RERAMEBLE 1 COUNTLIMITS PLAY QUIET

s TO TOZSCORE FPZMUIIC TO1SCORE PMUSIC ;

]

1

MISSIONS— DIVE SOUND ) HEX
ATA KBSCORE ASM ( no priority for background )

1 -4 3F MOVESQUND #G& #B@ #D4 TONES 77 ABVYOLS 7 MCYOLS 43 VIES
2 MASTER 1 1 S@ 2 RAMBLE 1 COUNTLIMITS FLAY
55 ABVOLS 25 MCVOLE 1 -1 5@ 30 RaMELE HERE @ 1 Z 34 MOVENOISE
1 2 @ MOVESQUND 1 COUNTPANS PLAY 34 1 -2 @ MOVENOIZE

1 COUNTPANS FLAY LDPCC

SUBR PLAYKES KBSCORE H LXI, ME2 Y LXIX, kmusic JMP,
DECIMAL --: R

2i( DRAW FIREBASES® ON SCREEM

‘1{HEX TABLE FBADDRESSES Zee , leee , 1Eee , 2C8eg ., IAQe .,
i1 REDRAWFEB FBCOUNTER & IF '

FJIFRCOUNTER @ & DO

4i1@® 1 FBADDRESZSES & SMALBASE 2¢ HWRITEF LOOP THEN

SIDECIMAL —--7

U= Wie D

P e S R T



'

@1{ GAME VaARIABLES aAND CONSTANTS
1A TIMER® C= WTIMER TIMER1 C= BOMBTIMER TIHERZ C= ATTACKTIMER
2ITIMER3 C= RACKTIMER @ W= FIREACTION @ ¥= SPIRALRATE :
3!0 V= RACKDONE @ V= INVADERSLEFT @ V= PLAYERHIT & ¥= ENDOFFRAME
410 V= GAMEOVER 0 ¥= PHASINTR © ¥= FIRETRACK @ V= ATTACKWAITER
Si@ ¥= SCRPTR @ V= PV1 2 V= MAXEOMBES 4 ARRAY BVLIST
61@ V= FBANIM @ V= REIMNIT ( MUST REINITIALIZE >
711® C= HNBOMES & C= EOMBASIZE HNBOMES RBROMEASIZE ¥ C= BaTOTalL
81BaAaTOTAL Ba= EOMEBARRAaY
9I/HEX 4@ EBA= FEVECTOR
1310 V= PINTERFLAG @ V= PINTERN @ ¥= PINTERX @ V= PINTERY
111190 C= COINSKH 18 C= SHIPG 1 C= SWFIRE 9 C= PLYRINTX @F C= FFXLL
121@ C= INIVLL 422@ C= INIVUL -20@ C= BOMBDX 7@¢ C= BOMEDY
13200 C= INIDMY
14 DECIMAL
19{—-->

o ———— Block 188
@1C INITIALIZE GAME SCREEN ) HEX

l: INITSCREEN DI GRAFHICS 1 CONCM QUTF INITFREELIST
2INILYG FIREUFP CL CE VEREL OQUTF @D HORCE QUTPF ;

31: UPDATESCORE PLAYERUP @ IF © PZ2SCR BCD+! 49600 9860 408 @ P2S5CR
41ELSE @ P1SCR BCD+! 42209 @ 428 @ PI1SCR THEN DI DIZFECDE EI ;
51: INIIPG 4990 @ 4¢8 2 PISCR DISPBCDE

514D00 OB2Q 408 A" OME"™ COUNT SPOST

7T14DRO 4300 428 A" MISSION" COUNT SPOST

81489C0 SAaRe 428 MISSIONCTR @ DISPBCDZ REDRAWFE ;

91: INIZ2PG INIIPG 4229 2600 425 @ P23CR DISPRCDS

1214D00Q0 A100 408 A" TW2" COUNT SFPOST ;

11}: DRAHMISSIONSCREEN INITSCREEN MPLAYERS @ [F INIZFG ELSE INIIPG
12{THEN START ;

13|{DECIMAL —-->

14}
i5]

e o e Block 188~ m—mm

21{ RACK UPDATOR 3

1iHEX @ V= INVADERNUM 2 VY= MASTERY @ V= DMASTERY

212 ¥= MASTERX @ ¥= DMASTERX @ W= INVLL @ ¥= INVUL

319 Mz LEFTINYN 92 VW= REIGHTINYHN

4i@ Y= BUMPMASTEREQUTIMNE @ V= NORMLF1 @ ¥= NORMLFZ

518 RBARRaAY ALIVERITS

E18 BaRRAY FﬁFKE’Tq Dﬁuw EITM@EK i B, 2B, 4 B, &8 E, 12 B, 222 E,
7ide B, &0 E STOTE

818 BaRESY TR

91: REZETR®G 2 MASTERY | £ MASTERX !
1BTINIDMY D

11iFEQS DMaZS
12 DECIMQL -
13

145

151

INVLL b IMIVUL ITWYUL 1 s



@i( RADIAL LINE GENER&TCOR
1{@ C= LTHMR
211 C= LDXL
312 C= LDXH
413 C= LXL
514 C= LXH
615 C= LDYL
7i6 C= LDYH
&17 C= LYL
918 C= LYH
1213 C= LXRL
11112 C= LXRH
12111 C= LYR

13112 C= LRTHMR
14113 C= LPXV
151 --> ,
- Block Y P
®!( RADIAL EFFECT YARIABLES )
1114 C= LMSIZ 32 C= LACOUNT
21LMSI1Z LACOUNT ¥ C= LASIZ
3!1LASIZ BA= LARRAY
'41@ ¥= LINIT ¢ INITIALIZE LINE ROUTINE )
V= LQUAD ( QUADRANT COUNTER ) @ v= LRADIAL ( ANGLE )

1@ V= XB @ V= ¥YB ( BIASES )
1@ VW= X5 @ ¥= Y3 @ Y= XF @ V= YF ( LINE ENDFOINTS 3
i@ V= SFEBX © ¥= SFFX @ ¥= SFEY @ Y= SFFY ( SCALE FaAaCTORS
1@ V= XLP @ V= XLM @ ¥= YLP & ¥= YLM ( LIMIT FACTORS 2
1018 V= 3VCX @ V= 3VC
11} -=-7>
121
131
14
151
e e e e Block 188~

{ NEAT SUBROUTINES 2 v ,
SUBR SINE A E MOV, @ D MVI, @ sin-table H LXI, D DAL,

M E MOV, RET.

SUBR COSINE A E MOV, 683 A MY1, E SUB, & E MOV, @ D MVI,
@ sin-table H LX1, D D&D, M E MOV, RET,

( UNSIGNED MULTIPLY 3}

F= MNOSK F= MMPL F= NCADD

SUBR UMPY <4ZZEMEBLE H & MOV, A aMNa, MNOSH JRZ, XCHG,
L

L

L

]

=

H

ABEL MMOSW L & Mo¥, © M LXI,
ABEL MNFL RAR. NOADD JRNC, D DAD,
M DAD, XCHE, A ANA, MMPL JRNZ, NET,
quMELE>
UER COMHL Y & MOV,
INX, RET,
-

§‘e
I

: B L MOV,

Me, A H MOV, L A MOV, CM

M-S 0o~1OHNLrUN=® ALrAUN=@O~DHI

e e el e el

b



@1 SUBR TO WRITE MEXT PIXEL IN A LINE )

11HEX F= TMRZ F= RT2Z

Z1SUBR STEPLINE <(ASSEMBLE

3ILTMR ¥ A LDX, A AaNA, TMRZ JRZ, A DCR, A LTHMR X 5T,

41LDXL X E LDX, LDXH X D LDX, LXL X L LDX, LXH X H LDX, D DaD,
5L LXL X STX, H LXH X STX, XCHG, .
GILDYL X C LDX, LDYH X B LDX, LYL X L LDX, LYH ¥ H LDX, R Dab.,
ZiL LYL ¥ 8TX:, H LYH ® 5TX,

2120 C MVI, relabs CallL, C a MOV, DI, MAGIC OUT, @CO® M MVI, EI,
9IRET, LABEL TMRZ LRTMRE X & LDX, A aNa, RTZ JRZ,
i2ia LTMR X STX, ¢ LRTHMRE X MVIX,
11 1LXREL X L LDX, LEXRH ¥ H LDX, L LXL X STX, H L¥H X 5TX,
12/LYR X A LDX, A LYH ¥ 3TX, @ LYL X MVIX, RET,
131LABEL RTZ LINIT LHLD, PCHL, '
14 | ASSEMBLE »
15{DECIMAL —--1 ,

e e e e e Block 1M

2i¢ OTHER NEAT VERBS

12 LSTART LINIT ! LasSIiZ @ DO @ 1 LARRAY B! LOOP ;

Z2i1F= UPaAL

3I1CODE UPDATEALL <ASSEMELE X PUSHX, Y FPUSHX, EXX, LACOUNT B LXI,
410 LAaRRAY X LXIX,

SILABEL UFal B PUSH, ZSTEPLINE Call,

BILMSIZ D LXI, D DADX, ,

7i1B POP, B DCX, C & MOV, B ORA, UPAL JRNZ,

BIEXX, Y POPX, ¥ POFX, MEXT ASSEMEBLE>»

9i-=>
1@}
111
121
13}
14}

151

o ———— Block i98—-—-m———

@1 GENER&TE & LINE

1/HEX F= DOY F= QKX

ZISUEBR GEMLIMNE ¢<ASSEMBLE random CALL, L & MOV, 3 aiMl,. LGUAD S5Th,
3!'D 4 MOV, 3F aNI, LERaDIAL STa,

41 X STaArT )

S5IS5INE CalLl, SFEX LHLD, UMPY CalLL, H & MOV, X5 =Ta,

B! X END 2 ‘ .
TILRADIAL LDA, ZSINED Call, SFFX LHLD, UMFPY Call,
SiH A MOV, BF BT

QLY STaRT 2

12/ LRADIAL LDaAa, COZINT Coall . SFBRY LHLD, UMFPY Call .,
11IH A MOV, YE g
1240 ¥ END 2
13 LRablal LDa
141H & MOV, ¥F
15]——3

i

s DOTINE CalL, EFFY LHELD. UMPY Call,




( LINE GENERATOR - CLIP CHECK ) :
LQuAal LDA, 2 AaNI, &=, IF, XLM LDA, ELSE, XLF LDA, THEN,

a C MOV, XF LDa&a, C CMP, DOY JRC, ( JUMP IF OK )

E PUSH, YS LDED, YF LDAa, E SUB, A E MOV,

AF LDA, C SUB, A L MOV, @ H M¥I, H D MOV, UMFY CaALL,

®S LDED, XF LDA:; E SUEB, A E MOY, @ D MVI, UNSDIV CalLl,

YF LDA, E 3UE, YF 574, B POP, C A MOV, XF 5Ta,

¢ Y STUFF )

LABEL DOY LaQUaD LDA, A INR, 3 ANI, 2 CPI, CY, IF, YLM LD&,
ELSE, YLP LDA, THEM, A C MOV, YF LDA, C CMP, OKX JRC,

B PUSH, X5 LDED, =F LDA, E SUB, A E MOV,

YF LDA, C SUE, & L MOV, @ H MVI, UMPY Call,

Y& LDED, YF LDA, E SUB, A E MOV, @2 D MWI, UNSDIV CaALL

XF LDA, E SUE, XF ZTa, B POP, C A MOV, YF STA, '

-2

el e e b

LINE GENERATOR - SET DELTAS

ABEL OkxX X5 LDED, KF LDA, E SUB, A C MOV, Y5 LDED, YF LDA,
SUB, A B MOV, C CHFP, CY, IF, ( ¥ IS LARGER )}

LRTMR ® 3Tx, C LTMR X STX, 4@ LDXL X MVIX, @ LDEH ¥ MVIX,
H MOV, @ L M¥I, C E MOV, L D MOV, UNSDIV CAlLL,

LDYL X 3TX, D LDYH ¥ 3TX, '

LSE, ( ¥ IS LARGER

LRETMR ¥ ST, B LTHMR X STX, @ LDYL X MVIX, ,
LDYH X MWIX, C & MOV, RERC, RRC, a4 H MOV, @C@ aMNIl, A& L MOV,
a MOV, 3F aNl, & H MOV, B E MOV, @ D MVI, UNSDIY CalLL,
LDXL X STX, D LDXH X STX;

HENM ,

- MI=~mmAROoOMmMmr ~

e el e R

o —————— Block 1938

ADJUST DELTAS TO QUADRANT, AND BIAS TO EFFECT CENTER
% LDA, RRC, RRC, a D MOV, @CO ANI, A E MOV, D A HOV,

F ANI, A D MOV, XE LHLD,

QuUAD LDa&,

ANI, @<, IF, & aMNa, D DSBC, XCHG, LDXL X L LD¥,
DXH X H LDX, COMHL CalLL, L LDXL X STX, K LDER X ZTX,

© 5TX, H LEEY X 2TX

~
D B T U 0 I i T 4

o aMNa, o DRIERC

O e B I 1 B LS

e N I

TOMML CAll

b

-
o

A &M
1 m

a0~ EON,E RO, PRPUUN=@ NN~ UQO~NURPLUN-,®
M= == g

e L I e A T 1

Bl et el gl oA



{ HRITE OMLY ENTRY AND SET CENTER OF LINE EFFECT ?
SUBR WRTONLY GEMLINE CaALL, @ LRTMR X MVIX, RET,

: SETLXY 2DUP YB | XB |

256 /7 DUP YLP ! 132 3SHAP - YLM |

64 / DUF DUF 255 > IF DROF 255 THEN XLFP o
292 SHAP - DUP 255 » IF DROFP 255 THEN XLM ! ;
: SETSF SFFY | SFFX | SFBY | SFBX ! ;

DECIMAL -->

{ SHIFT RIGHT ARITHMETIC BY N ROUTINE >

( ENTER AT SRHLC TO CHECK FOR @ S5.A. )

F= SRHL F= SaAZ ‘ _

SUBR SRHLC <ASSEMBLE E A4 MOV, A aAMNA, SAZ JRZ,
LABEL SRHL H SRAR, L RARR, SRHL DJNZ, RET,

( ZERO OUT HL

LABEL SAZ A L MOV, A H MOV, RET, ASSEMBLE:»
-3

Fm——————— Block 198 ——emem -
SPIRAL VECTOR ROUTINE )
EX F= Z0F SUBR VIPIRAL <(ASSEMBLE

(
H
W
KCHG, VDXL x L LDX, VDXH X H LDX, A4 aNa, D D5SBC,

L E MOY, H D MOV, VDDXH X B LDX, SRHLC CALL, D DAD.
L VDXL ®¥ STX, H ¥DxEH ¥ 5TX, SV¥CX LBCD, B DAD,

H & MOV, 58 CPI, S0F JRNC, L WHEL X BT, H WXH X BTX,
VDDYL X B LDX. ZRHL Call,
DYL X E LI, DM x D LDX, D DAl

i D YRDYH X

DYL X L LDX, ¥DYH X H LDX, VYDDXL X E LDK; SRHL CalLL,

KCHG,



[ T Block 199 mem

!¢ INTERRUPT ROUTINE TO SPIRAL VECTOR )

11F= SPIL

' 21SUBR SFWRITE <ASSEMBLE TBCALC CALL, SFPIRALRATE LDA, o -
FILABEL SPIL PSH PUSH, VSPIRAL CALL, PSW POP, A DCR, SPIL JRNZ,
4!POSDE PQS X BITX, @=, IF, verase CALL, ELSE,

51PQSDE PGS X RESX, THEN,

6laup CALL,

7IFQSDW PQS X BITX, @=, IF, VIWRITE CALL, THEN,

81KILLOFF JMP, ASSEMBLE>

9!DECIMAL —->
10!

111

12}

131

141

151

21{ SUBROUTINES TO CALCULATE DISPLACEMENTS FOR RACK MEMBER ) HEX
1 |SUBR CALCINVX 7 ANI, RLC, RLC, A H MOV, @ L MVI, RET,

2] 8UBR CALCINVY 38 ANI, RLC, A H MOV, @ L MY¥I, RET.,

3¢ CHECK FOR SCREEN EDGE, MNEGATE DELTA aND BUMF X IF AT IT )

4 | SUBR FLIPCHECK H A MOV, B CHMP, RNZ, L A MOV, C CMF, RNZ,

D A MOV, CMA, A D MOV, E A MOV, CMA, A E MOV, D IMX, & XRA,

1

1

'RET,

¢ INDEX RACK BITS AND ALIVE BITS )

ISUBR XRACKBITE C & MOV, 7 ANI, &4 E MOV, @ D MVI,

IBITMASK H LXI, D DAD. M B MOY, C A MOV, RRC, RRC,
19IRRC, 7 aNI, A E MOV, & RACKBITS H LXI, D Dab,
11iM & MOV, B aNa, RET,
125UBRE XALIVEEITS € A& MOV, 7 aNI, A E MOV, @ D MVI,
13{BITMASK H LXI, D DAD, M B MOV, C A MOV, RRC, RRC, RRC, 7 aNI,
1i4ia E MOV, @ alLIVERBITS H LXI, D DAD, M & MOV, B aN&, RET,
15} —=1»

o e Block 2@l

¢ WAIT AND ANIMATION TRACKING TAELE ROUTINES ) HEX
: WAIT WTIMER ! BEGIN WTIMER @ @= END ;

SUBR NOTEANIM INVADERNUM LDA, RLC, \

RLC, A E MOV, @ D MWI, © ANIMSTATE H LXI, D DAD, XCHG,
MASTERY LHLD. DMASTERY LBCD. 7 B BIT, =, IF, B DAD, THEN,
IXCHG, Di, E M MOV, 4 INX, D ¥ MOV, H I8, MASTERX LDED,

E M MOV, H INX, T ™ MOV, EI, RET,

ISUBR GETASTATE C A MOY¥, RLC, RLC,
e ANIMSTATE H LXI, D Dab, M Mou,
H NYY CaLl
1 i

c
i

PUSH, © a MOV,
H BIT, MORMLF?

CALTI

U D) B e & o - JU"JLH-F*DJN'-‘@ MDD~ &@Eie~n0

- _

= el IS el Jude ful



t——————— Block 202————————
@l{ RECOMFUTE LIMITS » HEX
11F= LLFL F= LLFND F= ULFL F= ULFHND ‘
21SUBR RELMT (ASSEMEBLE INVADERSLEFT LDA&, A ANA,
C3IRZ, INIVLL H LXI, @ ALIVEBITS D LXI, 880 B LXI,
41LABEL LLFL D LDAX, A aNa, LLFND JRNZ, H & MOV, 1@ S5SUI,
Sia H MOV, D INX, T &4 MOV, & abl, a C MOV, LLFL DJNZ, RET,
6ILABEL LLFND IMVLL SHLD, 7 ALIVEBITS D LXI, INIVUL H LXI,
7i1C A MOV, LEFTINYN STa, 38 C MVI,
S&ILABEL ULFL D LDAX, A aNA, ULFND JRENZ, H & MOV, 12 abl,
9!a H MOV, D DCK, T A MOV, & UL, A C MOV, ULFL JHFPR,
10 LABEL ULFND INVUL SHLD, € & MOV, RIGHTINYN 5Ta, RET, ASSEMEBLE»
11!DECIMAL -->
12}
131
14|
151
Fmm—————— Block 2@3———————
@i{ SUBR TO STEP MASTER COORDS ONE TICK aND LIMIT CHECK 1 HEX
11¢ ROUTINE TO WRITE ONE INVADER, IF POSSIELE )
21F= INVFIND F= STEPMASTER F= NONERD
313UBR WRITEINVADER <{ASSEMBLE
4 | INVADERNUM LDA, A C MOV, XALIVEBITS CALL, NONERD JRZ,
S1DI, XRACKBITS Call, INVFIND JNZ, MNOTEANIM CaLL, EI.,
&l LABEL NOMNERD INVADERNUM LDa, & INR, 3F ANI, INVADERMNUM 2T&,
TIHRITEINVADER JRNZ,
S1LABEL STEPMASTER BUMPMASTERROUTIME LHLD, PCHL,
k= R
1@}
111
121
131
141
15}

0i¢ WE FOUND AN INVADER - WRITE HIM 2

1ILABEL INVFIND INVADERNUM LDA, CALCINVY CALL, MASTERY LDED,
21D DAD, XKCHG, INVADERNUM LDa, 7 aNI, RLC, & C MOV,

Jie B MVI, INVYPATAE LHLD, E DAD, M C MOV, H INMX, M B MOV,
4B PUSH, XTIY, 2¢ B LXI, 1 D BIT, @<», IF, 1 ¥ H LDE, H DCR,
Si@e L MVI, D DaD, XCHE, a2 € MyI, THEN, B PUSH,

& INVADERNUM LDa,

FICALCIMVE CALL, MaETERYX LECD, B DAD, XCHGE, B FO

8I1DI, writer CaLL. NOTESNIM C2LL, ¥ FOPX. INYADER

Bia INR, 3F aMI. IMNYLDTENUM 37TaA, STEPMaETER JZ. E

12 ASSEMBLE »

11{CODE WRTINY EACKTIMIT LDA, & aNa, 2=, IF. B PURY. X TUIHX
12IHRITEINYGDER Call, ¥ FOP¥, B POF, THEN, NEET

13IDECIMaAL. —— 3
141
151

1



@!¢ REWRITE & RACK -MEMBER USING NORMAL FATTERNS Y
1 {HEX

2i( USED FOR GAME INITIALIZATION

31F= TOGGLEMEMBER

4 |SUBR REWRITEMEMRER (ASSEMEBLE XRACKEBITS Call, RZ,
SiLABEL TOGGLEMEMEER '

6 GETASTATE CaALL, :
7120 B LXI, relabs CALL, DI, writep CALL, EI., RET,
831 ASSEMBLE > ~

91CODE REWRITER H POF, B PUSH, Y PUSHX, L C MOV,
12 |REMRITEMEMEBER CaLL, Y POPX, B POP, NEXT
11{DECIMAL —--7 ‘
121
131
14}
151

@1{ REENTER RaCK ) HEX
1} SUBR PLOTREENTRY
2IVRACK X C LDX, GETaSTATE CaALL.,

312 B MVI, H VYH X STX,

4128 VXZW X MVIX,

SIXCHG, VXL X & LDX, eCe ANI, & E MOV,

EiIVXH X D LDX, A ANA, D D3EC,

7io¢>», IF, H a MOV, & aNa, @<, IF, -42 H LXI, ELSE, 4@ H LXI,
SITHEN, D DAD, L YEL ¥ 3T, H VXH X STX, B INR; THEN.

SEB A HOV, A ﬁNA; @=J IF;
121Y PUSHX, H POP, L VPATL X S5TX, H VPATH X S5TX.
11{PQSRH PQS X RESX, VYRaACK X C LDX,;, XRACKRITS Call,
121BE &4 MOV, M ORA, A M MOV, 208 YMAGIC X MVIX,
131 THEM, RET.,
14)|—->
15

e o e e e Block 27— .

@1 INTERRUPT ROUTINE TO REENTER A GaLaxXIaN 1 DECIMAL

1{F= ROGER

21 SUBR RENTGAL <(ASSEMBLE

3I1TBCALC CALL, B PUSH,

4 |PFASDE FQS ¥ BITX, ©=, IF, wverase CALL, ELSE, PQSDE FQE X RESX,
SITHEM, aupr CalLlL, B FOF, -
6IPQSREH PQS X BITX, @<« r? IF,
TH'QEEL ROGER B FPUZH LOTREENMTRY CP'Ln B FPQP,

BIT iF, C EPR, ROGER JFMZ; THVN

@=, b !
IF

THEM -




e ———— Block 208-——————- ‘
21 CHECK FOR INTERCEFPT WITH RQCK MEMBER 2
11¢ RETURNS NZ, C=INVADERNUM IF DETECTED, ELSE 2 ?}
21F= NORKI "
" 3I/HEX SUBR RACKCHECK <(ASSEMBLE
4iVEL X L LDX, VYXH X H LDX, H INR, H INR,
SIMASTERX LDED, A aNa, D DSBC, H & MOV, A ANA, NORKI UM,
BIRRC, RRC, 7 AMI, & C MOV, ¥WYL X L LDX, ¥YH X H LDX,
FIMASTERY LDED, a4 aNa, D DSEC, H a MOV, 2 abDl, RRC,
2138 aAaNIl, C OR&a, & C MOV, XRACKBITS Call, RET.,
91LABEL NORKI & XRa, RET,
12 ASSEMELE »
11| DECIMAL ~->
121
131
14}
15}
Fo Block 203 -
@1 ANIMATION LIST aND ROUTINE TO EXPLODE THE FIREEASE )
1 1HEX DATA FEEXPSUER ASM @ @ SETDC
214 & DISPL FBEXP1 SETP @8 SWaAIT a® SETHM 08 SWAIT
3120 SETM -4 -5 DISPL FBEXP4 SETP @8 SHaAIT 4@ SETHM €8 SHAIT.
4128 SETM 1 2 DISPL FRBEXPZ SETP 08 SHalIT aA® SETHM €8 SWaAIT
5128 SETM -1 -2 DISPL FEEXPI SETP & SHaAIT a0 SETHM & ZWalT Z2e SETM
6 ARET :
71DATA FBEXP aSH FEEXPSUE aCalLlL FBEXFPS SETF &8 SHaAIT a@ SETM &
S21SHALIT 20 SETHM FBEXFS SETF & SWAIT 42 SETHM & ZHAIT HULFAT BE
911 SHAalIT adHaLT
10{¢ ROUTINE TO EFFECT THE EXFLOSION 3
11 |SUBR EXPLODEFE PLAYERHIT LDA, A ANA, &=, IF,
1211 A MVI, PLAYERHIT STa, FBEXF H LXI,
131CRASHA CALL, XAWRITE H LXI, L PQRL X STX; H FQRHW X ZTX, THEM,
14!RET, DECIMAL -—-:
154

TR

olC SCORINM ) HEX TaABLE aSTEL &2 , @ , &8¢ , iee , 322 , 2ee ,
11159 , 2Z5@ ,

ZIDECIMAL DAaTa EXPIZUR &8M EXPLOSIONT SETF S SHAIT EXPLOSIC
3IS5ETP 5 SHAIT EAPLOZSIONE SETP 5 SHAIT EAFLOSION E S

4 1EXPLOSIONS SETFP S SWAIT NULPAT SETP ARET
SIDATAa EXPINY &SM EXFIZSUB acall aHaLT

SIDATA EXFNE ASM EXPISUE aACALL NHUMHRITE SETR 1 SHA
7iDAaTa EXPNF afhM ¢ BENA4IT HEE BF 480 EETE 10 ZWAIT
SIDECIMAL —-2>

BT
Ut DI = & 0



@l MORE SCORING GOODIES )

11DATA SCREQ ASM EXPNS ACALL @ ASTEL SETP EXPNF AJMP

Zi{DATA SCR&8® ASM EXFN3S ACALL Z ASTBL SETP EXFNF AJMF

3!DATA SCR102 ASM EXFNS ACALL 3 ASTBL SETP EXPNF aJMP

41DaTa SCR3E ASM EXPNS aCall 4 ASTBL SETP EXPNF aJMP

SiDATA SCRZ@E ASM EXFPNS aCAaLL 3 ASTBL SETF EXPNF aJMP

6IDATA SCR150 ASM EXPNS ACaALL 6 ASTBL SETF EXPNF aJMP

7IHEX DATA EXPTHEGORF @ASM FBEXPSUB ACALL FBEXPS SETF 49 SHAIT
81A0 SETM 49 SWAIT 2@ SETM FBEXPE SETP 4¢ SWAIT A®@ ZETHM 42 SHAaAIT
9120 SETM NULPAT SETF NUMHRITE SETR 1 SWAIT 7 ASTEBL ZETP

12 EXPNF AJMP ‘

11{DATA ATTACKEXPTEBL SCRe® , SCRe® , SCR&@ , SCR1ee . SCR3g9 .
1215CRZ@® , SCR15%€@ , EXPTHEGORF , DECIMAL --> '
131

14}

151

@1{ BACKGROUND FPHASOR INTERCEFT PROCESSING ROUTINEES }

11 ROUTINE TO EXFLODE aN INVADER )
ZIiHEX SUBR PINTERFROC & DCR, @=, IF, PINTERN LDA, 7 aNI, RLC,
3la C MOV, @ B MVI, AaTTACKEXPTEL H LXI., B DAD, M C MOV, H IHNX,
4iM B MOV, PINTERX LDED, PINTERY LHLD,
SIELSE, PINTERN LI, & C MOV,
EiDI, XRACKBITS CalLl, M XRa, A M MOV, XALIVEBITSE CaLl, M XRa,
TiA M MOV, EI, B PUSH, TOGGLEMEMBER CaAlLL, B POP, GETASTATE CalLl,
"SIERPINY B LXI, THEN, I PUSH, H PUSH, B FUZH, '
SIFPINTERN LBCD, B FPUSH, & C BIT, 0=, IF, INVADERSLEFT H LXI,
1@!'M DCR, THEN, 282 B LXI, B PUSH, XYVSTaRT JMP,
111( ROUTINE TO CHECK FOR INMTERCEPT
1215UBR PINTERCHECK PINTERFLQG LDa, a aMa, RZ, PINTERFREOC CaLL,
13IRELMT Call .,
14 |PINTERFLAG LDED, PINTERN LHLD, & XRA, PINTERFLAG 272, A INE,
15/RET, DECIMAL —-=1>

e e e Bloci e

@i ROUTINE TO CALL FEOM SCAN LOOF b

1iCODE PIFCHECK & PUSHX., Y PUSHX, EXX, PINTERCHECK Call .

21Y POPX, ¥ POPX, @< >, IF, H FPUSH, D PUSH, 14 H LXI, ELSE,

310 H LXI, THEN, H PUSH, EXX, MNEXT

4IHEX : PHASORINTERCEFTCHECK FIFCHECK IF 1 = IF 7 aND 4ZSTBL @ ZP
SIELSE DROFP D@ FZ THEN
SIUPDATESCORE THEM 3

ZIDECIMal —-1:

P
U ) ) == & ) o

[ N N e



Fm— - Elock 214
@10 ANIMATION SUEBR TO INITIALIZE THE FIRE BASE )
1i¢ MNEEDS INTERCEFT AND LIMITS SET BEFORE CalLlL )
Z'HEX DATA PLAYERANIM ASM JOYWRITE SETR 570@¢ SETYC @6@@ SETXC
3120 100 SETDC
4 |FOREVER FIREBASE Z3ETP 78 SWAIT EVERFOR
{ ROUTINE TO aCTIVATE THE FIREBaASE
: ACTFE FBANIM 2 @ QB2 @ FEVECTOR XVSTART ;
DECIMaAL --3>

[EE A R A N G}
N —-S NN GO ~J0N0

e ———— Block 215-—-—-———-

'( EXPLODE THE FINaL FIREBASE SOMEWHAT MORE SPECTaACULAR 2
tHEX

¢ 9D, 13 ARE VXL aND v¥yL

Py KILLLAST WRTONLY LINIT ! @D FBVECTOR @ 200 +

1

i

13 FBYECTOR @ 800 + SETLEY

512 2 28 28 SETEF DI UPDATEALL EI
5leCe @ DO UPDATEALL BME LOOP ;
7IDECIMAL —-->
81
a1

1@}

11

12}

131

14}

151

21( CHECK FOR PLAYER HIT 2
1 {HEX

i1 PHAIT WTIMER | BEGIN BMS PHASORINTERCEPTCHECK WTIMER & &=
3'END H
4i: PLAYERHITCHECK PLAYERHIT @ IF 1G
SIFBECOUNTER & ©= IF FHASORINTERCEPTCHECK
SIKILLLAST SHUTUR
711 GAMEOYER | 1 ENDOFFEAME |
SIELSE 27 FPHaIT REINIT & DLIT FEIZOUNTER 2 1 - DUR
JIFECOUNTER |
121D FBADDRESSEEZE & 1409 ZWAP SMALBATE 26 MRITEFR
11§FLQYEEHIT '
121 INVADEREL
131 THEN THEX
14 I THEN THEN
15IDECIMAL ——>

1 ”Vr”f"ﬁﬁm”




o o o e e Blaock 217 ————————

{ COMMON INITIALIZATION GOQDIES

CODE MULCODE NEXT

: REPAINTRACK &4 ¢ DO I REWRITER LOOP ;

EX

: INITMISSIONRAM ¥DI GRAPHICS ' : :
@ 1STCLRADDR CLRSIZE FILL TIMER® ZERO TIMER1 ZERO TIMERZ ZERO
TIMER3 ZERO UNFEIOR 1 MUSICFLAG B!

Y SHUTUP REINIT | NULRET FIREACTION | ;

: STARTGAME @ FiSCR ZERO 1 Pi3CR ZERO @& P23CR ZERO 1 FanE ZERO
2800 MUTHAX | 428 MUTHAY | 1 MISSIONCTR |

1 FBCOUNTER | PLA&YERUP ZERO HFLAYERS ZERO SHUTUp

SKILLFACTOR ZEPD E

DECIMAL --3

I

1
1
1
i
[
]
]
I
1
1
]
1
[]
1
I
]
1
1
]
]
1
i
1
1
]
1
]
1
i
1
1
1

i i el el e e

NN QURNDNRAWLUN=® AN~ QURNONELN=@

1t SPECIAL ROUTIMNE TO MOVE FPHASOR BLAST )

¢ SUBROUTINE TO0 XAWRITE WITH INTERCEFT CHECKING I
{HEX F= PHL : -
|SUBR PHHWRITE <(ASSEMEBELE PQTE X C LDX, @ PQTEB X MVYIX,
{LABEL PHL B PUZH, VAH X & LDX, & INR, A YXH K 5TX,
{48 CPI, CY~, IF, FQSREH PGS X RESX, THEHN.

IFQSDE FOS X BITX, =, IF, wverase Call, ELSE:

{FQSDE PQS X REZSA, THEN, FO3RH FPAS X EBITX, 8<{>r, IF,
IWVIWRITE CALL, THEN,

iB POP, FQSRH FQZ X BITX, @{r, IF, C DCR, PHL JRNZ:
I THEN, KILLOFF JMP,

{ASSEMBLE »

IDECIMAL ~-—>

I

;

i

el i i el

21¢ START OR RESTART THE PHASOR MOVING 2

1 1SUBR DOFIREACT C M MOV, FIREACTION LHLD, PCHL,

21HEX SUBR SETPXY .

31@ FBVECTOR ¥ LKXIX, VeEL Y L LDX, VYXH Y H LDX, H0¢ D LXI,

41D DaD, L VXL X 3TX, H VYXH X STX, VYL ¥ L LDX, ¥YH Y H LDX,
517990 D LXI: D DAD, L ¥YL X ST, H V¥YH X ETX, 89 Y&TMRE ¥ HVIX,
&1 RET,
71SUBR RHOO*P TAS0DR DOFI FEQE
SICILRVES o) P oy ] .
D29 ’WHGIc *

14§EUBR EEEE TR DOTIREADT ALl SETREMY Cfl RET,

nt P i i



Femm————— Block b - B
@1 CHECK FIRE SWITCH 2
1iF= FIREBUT
2!5UBR FIRESHCK {({ASSEMBLE
IIFIRETRACK H LXI, JOYSTICK IN, a4 C MOV, M XRa, SHFIEE ﬁNI:
4iRZ, C A MOV, SWFIRE aNI, FIREBUT JRZ, C M MOV, RET.,
S5|LABEL FIREBUT PY¥! LIXD, DI, FOGSRH FGS XK BITX, @< r, IF,
6 KICKOQUT IF PHASOR EXPLOSIOMN IN PROGRESS )
ZIPQSFRZ POS X BITX, RNZ, RESHOOTPHASOR CalLL., ‘
SB1ELSE, PQZ X a4 LDX, & aNa, ENZ, SHCOTFHa4SORE Call, THEN,
91El, IDSCORE H LXI, @ MUSIC-BARRaY-~1 ¥ LXIX, bmusic JMF,
19 | ASSEMBLE »
11 !/HEX SUER FSLITE a XRa, PV1 LIXD, FOSERH PQS X BITX, ©=, IF,
121ha INR, THEM, 26 QUT, RET,
13|CODE FIRECHECK X PUSHX, Y PUSHX, EXX, FILITE CalLL,
14IFIRESHWCK CaLL, EI, EXX, ¥ POPX, X POPX, NEXT
15| DECIMAL -~

o ———— Block 22l{—m——————

@1( AHWAIT THE ARRIVAL OF THE VERTICAL INTERWVAL
1 {HEX

21F= WVIL ‘

JICODE WWI {ASSEMBLE
41DI, 11 & MVI, INMOD OUT,
SIVERAF INM, & E MOV,
6lLABEL WVIL VER&F IN, E CHMP, WVIL JZ, D@ CPI, WVIL JC,
FIeE@ CPI, WVWIL JNC,
&1& A MVI, INMOD OUT,
SINEXT ASSEMBLE >
12 DECIMAL ~-->
1114
iz}
131
14}
151
Fo e e Black 2RBm
@} NEW COLOR ROUTIMES 7
11HEX & BAa= COLTBL @ V= TARGETCT
21CODE MAKECOLS EXX, BE POP, @ COLTBL H LXI, TARGETCT LDED.
318 B MVI, BEGIN, D LDax, F& aMI, ¢ ORa, & M MOV, H INMX,;
41D INX, LOOP, EXX¥, NEXT
SICODE APPROACHL EXX, B POP, @ COLTEL H LXI, @ E MVYI, & B MVI,
SIRBEGIN, M &8 MOV, 7 aNl, C CMP, 2<¢3>, IF,
FiIC a MOV, o aM&, @=, IF, M DPF, ELEE, M INR, THEMN, & MR,
uIIHEH; H O IMA, LOOFR, @ H LEI, E @ MOV, & aMa, 2=, EF; WOIHME
PTHEM, H PUZSH, ZXX, KHIX

1@gCGDE APFROACHC TxX, 2

T
COLTBL M LXI, TARGETCT LDED, 580 8 NI,

11{BEGIN, D LDAX, ® CMP, 8¢, IF, C¥, IF, M DCR, ELSE, M IHR,

121 THEN, € INE, THEN, H INX, D IMX, LOO5,

1312 H LXI, C© & MDYV, & aMa, @=. IF, H IMX, THEMN: B FULN, EXX, NEXT

14 {DECIMaAL —--=>
154



t-—————— Block e

( FADE WFP/DOWN ROUTINES )

2 V= CHTHR

: DC @ COLTBL WVWI COLOR EI :

i CHAIT CHTHMR @ FHWAIT ; : SCT CWTHMR ! ;

: 8TC TARGETCT ! ; ‘

: SC STC &8 @ DO 1 TARGETCT @ + Be I COLTEL E! LOOP DC ;

: FUC 3TC SCT @ FLOOD 39 STARZ OUTP CHAIT @ MAKECOLS DC CNﬁIT
BEGIN APPROACHC DC CHAIT END ; .

: FDB SCT BEGIN @ APFROACHL DC CHAIT END @ WVI FLOOD

@ STARZ OQUTP EI ;

DECIMAL -—*

i el il el e el

Fm——————— Block 28

FORCE FIELD DRaWER 1 DECIMAL

IMERZ C= FFTIMER @ VW= DDXC -
92 BaRRaY FIELDADR @ ¥= DXC @ V= XC @ ¥= FFLAG @ ¥= FFEIAS
INITFF DDXC ! @ DXC | 25609 XC | ¢ 36 DO
KC & DDXC & + DUF DXC 1
C @& + DUFP XC I 255 / DUFP I FIELDADR B! 191 1 - FIELDADR E!l
1 +LOOF @ FFLAG ! :
EX F= FFLOOF SUBR FIELDREAW (ASSEMEBLE ‘ '
FBIaS LHLD, C& E M¥I, H PUSH, @& FIELDADR H LXI,
ABEL FFLOOF M & MOV, & aMNAa, XTHL, @<, IF, A C MOY,

AMI, 20 ORI, MAGIC QUT, C A MOV, XCHG, RRC, RREC, 3F ANI,

@ D LXI, D DAD, XTHL, H INX, FFLOOP DJUNZ, H POF, RET,
SSEMBELE > o

ODE DRAWFIELD EXX, DI, FIELDRAW CALL, EI, EXX, NEXT
ECIMAL -—>

HODUIDWE T § X =

el el el e el i

{ MORE FORCE FIELD GOODIER 3

DECIMAL

: DRAWFF FFLAG @ @ = IF FFTIMER @ @ = IF 1 DI FFLaG !
DRAWFIELD EI THEN THEN ; :

: ERASEFF FFLAG @ IF @ DI FFLAG ! DRAWFIELD EI THEN :
DECIMAL -->

NEWUME QDR ADNURADN,E DANNRUXNANEAON-=® NRALOUNLSOENOUN&ELN=S

[ R N e N )

L MOV, © H M¥I, D DAD, FF M MVI, H INX, @ M M¥I, XCHG, THEN,



@!1( CHECK FOR INTERCEPT WITH ANY OF THE ATTACKERS )
1iF= CNH
215UBR CKATRS <ASSEMBLE PINTERFLAG LDﬁ, & aNa, CNH JENZ,
311 C MVI, CHECKalLL Call, CNH JRZ,
4 1FQ3RH FQ3 Y RESX, FG3DW PGS Y SETXK.
SiVYL Y L LDX, ¥YH ¥ H LDX, FINTERY SHLD,
EiIVXL Y L LDX, Y¥H Y H LDX, FPINTERX SHLD,
7IVRACK Y A LDX, PINTERM 5TaA,
816 A BIT, @=, IF, A C MOY¥, XALIVERITS CaLL, M XRa,
9ia M MOV, THEMN, 1 A MVI, PINTERFLAG STa, A ANA,
12 RET., '
11 {LABEL CNH A& XRaA, RET,
12 | ASSEMELE »
13|{DECIMAL —->
14}
151

@2i¢ POSITION OBJECT RELATIVE TO FORMATION LEADER ) : .
1 }SUBR POSREL WVWFVPL X L LDX, ¥FVYPH X H LDX, H FUSH, Y FPOFX,
ZIVFXBL X L LDX, YFXBEH X H LDX, VXL Y E LDX, VXH Y D LIDX,
31D DAD, L VXL X STX, H VXH X 5TX,

4{VYFYBL X L LDX, VFYBH X H LDX, ¥YL ¥ E LDX, VWYH ¥ D LDX,
5i{D DAD, L VYL ¥ EBTX, H VYW X 5TX, RET, ‘

6IDECIMAL —-7

&1

91
1@]
114
121
131
14}
151

@1¢ INTERRUPT ROQUTINE TO WRITE RELATIVE FORMATION MEMEER 7

1 |SUBR FWRITE TBCaALC CALL,

ZIPQASDE FPQS X BITX, @=, IF, verase Call, ELSE, PGSDE FG5 X RESX,
J1THEN, aup CALL, POSIREL Call. ‘

4| FA5DH PQS X BITX, @=, IF, wwrite CAlLL, ELSE, FQ3DW F2oE X RESX,
SIFQEDE PGS X SETX, THEM, KILLOFF JMP,

GIDECIMAL —--»

[ I Y
DTS Y I ) B R 5



‘@1C LEADER X T ANIMATION TIME STATUS VECTOR FSTART )

1JCODE FSTART X PUSHX, H POP, Y FUSHX, D POP, EXX,

2IFRaME 2 ¥ L LDX, 3 Y H LDY, H PUSH, X POFPX,

JICLRVEC CallL, 6 Y € LDX, C VRaCK X STX, '

4114 ¥ L LDX, 15 Y H LDX, L VFYPL K 3TX, H ¥YFYFH X ISTX,

S5i¥XL D LXI, D DAD, M E MOV, H INX,

&M D MOV, 12 ¥ L LDX, 13 ¥ H LDX, L VFXEL X STX, H VFXBH X 3TX.,
7iD DaDb, L VXL X STX, H VXH X 3STX,

8114 Y L LDX, 15 ¥ H LDX, VYL D LXI, D DAD, M E MOV, H INX,

9iM E MOV, 1@ ¥ L LDX, 11 Y H LDX, L VFYEL X BTX, H VFYBH X ETX,
1@!D DAaD, L VYL X STX, H VWYH X STX, '
11 {SETSTDW CALL, FWRITE H LXI, L PQRL X S5TX, H FGRH ¥ 5TX,
121A5FLOK VAUXE X SETX, -
131STARTVEC CaLL, UNFRAME 14 H LXI, SP DaAD, SPHL,
14 JEXX, D PUSH, Y POPX, H PUSH, X POFPX, NEXT
15|{DECIMAL —->

o e e e e o e e e Block e L

@i( EFFECT REENTRY INTO RACK OR FORMATION 3

11( HL=TARGET X DE=TARGET Y a4=TIME BASE )

Z2IHEX F= TBCD F= YESLOK F= NOTLOK F= STUFX

JISUBR PLOTRENT (ASSEMELE D PUSH, L ¥YL X STX, H ¥YH X STX,
41VDXL X C LDX, VYDAXH X B LDX, @ H LXI, '

SILABEL TRBCD B DAD, A DCR, TEBCD JRMNZ,

Bl XCHG, VXL X A LDX, @eC@ aNI, a4 C MOV, VAH X E LDX.,

71A ANa, B DSBC, YESLOK JP, ( IF BELOW TARGET, LOCK TO IT 1}

8!D DAD, @<, IF, B H MOV, © L HOV, a4 aMa, D DIEC, -
SINOTLOK JMPR, THEWM, ¢ IF ABOVE aND CLOSER THQN TECD, LOCK 'IN 2
1@ {LABEL YESLOK H POP, A XRa, STUFX JMFR,
11 {LABEL MNOTLOK D FPOF, 1 A4 MVI, a4 ANa,
121LABEL STUFX L VWXL X STX, H VXH X STX, RET.
131A5S3EMBLE > DECIMaAL —->
14}
151

Fmm—————— Block 23l-——————

21( INTERRUPT ROUTINE TO REENTER KaMIK&AZE )

115UER REKaMI PGSDE PGZ X BITX, 9=, IF, vera=ze CaALL, ELSE,
2I1PQSDE PQS X RESX, THEN, TEBECaLC CaAllL, C a MOV, ( MOTE! 72
IIVFVYPL X L LDK; VEYPH X H LDK: H FUBH, ¥ POPX, )
4'UFXBL A L LDX, YWFXBH X H LDX, VXL ¥ C LDX, VAH Y B LIDX, B DAD,
S51XCHG, VYFYEBEL K L LEK; WFYEH X H LDx, ¥YL ¥ C LDX, ¥YH ¥ B LDX,
&1E DaDl, PLOTRENT CaLL '
ZFieg=, IF, FURITE H LXI
SI1ASFLOK ValXs ¥ SETH,
Staup Call
12 [ FQSDU FQE XOEBITY, 2=, IF, wwrite Toll, ELIZ, F SD PR X ORT
111PQSDE POS X SETH, THEN, KILLOFF JHF,
121DECTIMAL ~=->
131
14 i
154

]
» L PAGRL X S5TX, H FORH X 5THX.,
FOSFREZ PQS X RESX., THEN,

5,

bt

11

’



21 ROUTINE TO RETARGET AN ATTACKER )

11HEX SUER anBRS A aNa, RP, CMa, & INR, RET.

2i¢( ACTUAL TARGETER )

315UBR KTARGET H PUSH, ¥YH X A& LDX, 4 SRLR, A SRLR,
4 I¥YH FBVECTOR LIZ&, A SRLR, A SRLR, C SUE, A SRaR, A
5ia E MOV,

BiVYDYH X B LDX, B SUR, a C MOV, E a MOV, B XRa, C &
7ie¢, 1F, C ADD, THEN,

81a VDDYL X STx. 7 & BIT, © A MVI,

3ie<», IF, CMA, THEN, A& VDDYH X 5TX,

192vDDYL X A LDX, AAES Call, @E ANI, & CFPI, CY~, IF,
11!THEN, & C MOV, @ B MVI, VPTEL X L LDX, YPTBH X H L
12{B DAD, M E MGV, H INX, M D MOV, E VPATL X 3TX,
131D YPATH X S5Tx, H FOF, RET,

14| DECIMAL —-->

151

@i ROUTINE TO FLIF OVER ATTACKER )
11DATA FLIFOVER ASH

2IHEX A® SETHM DECIMAL & FPATI 4 SWAIT
312 PATI 4 SHAIT

414 PATI 4 SHAIT

516 PATI 4 SHAIT

518 PATI 4 SHAIT

7IHEX 2@ SETHM DECIMAL

16 PATI 4 SHAIT
914 PATI 4 SHAIT
1012 PATI 4 SWHWAIT
111@ PATI & SHAIT
121ARET

131-->

14}

19}

te—————— Block 234 ———————

@!( LEFT ROLL SEQUENCE )

11DATA LEFTROLL ASH

21 XADDHRITE SETR

3i-3 -2 SETDDC B4 -128 SETDC 2 PATI & SWAIT
412 PATI 4 SHAIT

514 PATI 4 SWaIT

Bi16 PATI 4 SWAIT

718 PATI 4 ZHAIT

§i{-3 4 SETDDC & ZWAIT
SIHEX AB = =
1@i4 FPATI 4

1112 PATI 4 ¢
1218 SHAIT @ 1§

131 DATA REENTER 6T SETP & & SETDRC
14i@ @ SETDDC 1@ 3=l Z SMWalT
i5i@ FATI 24 SWHalT FLIFPOVER aCall 12@ SWalT aMHalT ——:

A C MOV,
SRaR,

MOV,

& A& MVWI,
DX,



@i¢ RIGHT ROLL SEQUENCE )

1 {DATA RIGHTROLL ASH

2/ X4DDHRITE SETR HEX A® SETM DECIMAL

3i1-3 2 SETDDC 64 128 SETDC @ PATI & SWAIT

412 PATI 4 SHAIT

514 PATI 4 SHAIT :
616 PATI 4 SHWAIT i
718 FPATI 4 SHAIT

81-3 -4 SETDDC 4 SWAIT

S{HEX 2@ SETHM DECIMAL & FATI 4 SHAIT

1e¢14 PATI 4 SHAIT

1112 PATI 4 SHAIT @ PATI 4 SHAIT HEX A@ SETM DECIMAL & SWAIT
12}1@ -1 SETDDC ARET

13|DECIMAL —--7

14}

151

210 KaAMIKAZE ATTACK aNIMATION 2
1{DaTA KAMIATA ASHM
216 AREPEAT KTARGET aSMCALL 2@ SHWAIT ALOOP &0 SHAIT
3119200 SETXC NULPAT SETF @ @ SETDC @ @ SETDDC 1 SHAaIT
4 | REKAMI SETR 64 © SETDC 1€ SWAIT FLIPOVER aACALL
S5IFOREVER @ PATI 129 SWAIT EVERFOR
EiDATA KAMIATL ASM LEFTROLL ACALL KaMIATA AJMF
7IiDATA KAMIATR ASM RIGHTROLL ACALL KAMIATA AJMF
S8IDECIMAL ——3>
91
1@}
114
121
131
14
151

@!¢ ANIMATION TO ACTIVATE KAMIKAZES )

1|DECIMAL
21DATA KAMITEL KAMI , KMKZIR , KMKZ2R , KMKZ3R , KMKZ4R ,
3IDATA AKAMI ASM KAMITEL SETPT © PATI FOREVER 120 SWAIT EVERFOR
41DATA AGORFFT GORF4 , GORF4 , GORF4 , GORF4 , GORF4 ,
SiDATA AKGORF ASM AGORFPT SETPT © PATI FOREVER 120 SWAIT EVERFOR
6!DECIMAL ;S

R N
L LX) = & @ e~



1G@it'5PﬁCE INVADERS GAME )
"1@1.1¢ CRAB1A

M@2i¢ CRARIR
‘1@31¢ CRAB24
1941{ CRARZB
1951¢ CRAB3A
1@6{( CRAB3B ) , : s :
1871¢ UF0O ) DECIMAL DaTa UF0 .3 B, 18 B, BINARY © B, @ B, @& B,
1@81¢ UFO DATA TABLE CONTINUED - :
1@91¢ ADDITIONAL UFO PATTERNS )

11@}¢ YET ANOTHER UFO PATTERN )

111}¢( BOMB PATTERNS FOR SPACE INVADERS )

112}( BOME PATTERNS STYLE 2

1131¢ MISSIONS— INVADERS THUMP, TH ) HEX

1141¢( MISSIONS~ GORF, IA, GORF EXPLOSION, GE ) HEX
15¢( SBSPACE INVADERS GAME )

1511¢ MORE GOODIES ) DECIMaL

1521¢( CONTINUED PATTERN MAKER )

1531¢( SPACE INVADERS RACK COORDINATE BUMPER ROUTINE )
154!( LOCAL FORCE FIELD GOODIES )

155{( FIREBASE STUFF FOR SPACE INVADERS )

i561¢ GOODIES TO EXPLODE A BOMB

1571¢ CHECK FOR EOME INTERCEPT ) HEX

1581¢ BOMB INTERCEPT CHECKER CONTINUED 1)

1591¢ PHASOR INTERCEPT CHECK ROUTINE 37

16@)¢( BOME AMNIMATION SCORES )

161 {( SUEROUTINE TO DROP & BOMB IF FOSSIBLE )

1824¢ EBOMEER CONTINUED )

1631¢ GORF BOUNCE aANIMATION )

1641¢ UFO1 ANIMATION

1651( ANIMATION SEQUENCES FOR UF0Q

18681¢ UFD ANIMATION CONTINUED ) -

167 1¢ SUBROUTINE TO SEND OYER UFOS )

1881¢ SPacCE IM FRE INITIALIZATION ) HEX

1631¢ ENTEY AMIMATION 3

R R

17@1¢ 3 ,
171 1¢ L OUT THE GORF

1721¢ M SZQUENCE ) '
173 1¢ N 4 TO MISSION 2 ) HEX
174 SCaN LOOF ’

i&@}(

18141 L QUT THE GORF 3



21( SPACE IHNVADERS GaME )
1iDATA G3AR @ B, @ . ‘
Z{DECIMAL -->

Bk e el el el

31

4|

51

(=]

71

&1

gl

@)

11

21

31

4 |

51

o e e e e EBlock 12~
@i CRAB1Aa )

1|/DECIMAL DaTa CRAaBia 3 E, 8 B,

ZI{BINARY

Jioeel1eee1 B, 010600000 E,
410102101 B, @1010¢20 R,
Siegeeeeel B, 12@leie@ B,
Eleeeddlel B, @1012121 E,
7ieeeo@lel B, 21812191 E,
Sleveoeeeel B, leeleiée E,
Dieieddivl B, 0iciddee B,
1gleepleedl B, @1800089 B,
11i--2

12}

131

144

151

Lo o o o
Ly
-

@i CRABIE )

1 |DECIMAL DATA CRABIB 3 B, & B,
- 21BINARY

3/21900001 B, ©1000000 B, 0O
4ie9p1eeel B, 01210000 B, @
Sleleselel B, 16210188 E, 2 B,
Bieg@leegl B, @lelaia? 2
Figggleesl E. @lg @
gieievgiai T Z
Jieoeiedzl B

1gielgeoeel E
11fi——2

121

2
-

14}

4=
L3




tm——————— Block 103~

@i CRABEZA .
1/DECIMAL DATA CRABZA 3 B,
Z2ie0e00001@ B, 1212100 B,
3i11e0@l1e1@ B, 10002280 B,
4ieelelele B, 121e981@ B,
S5ieeeR1el1e B, @1i1aiede B,
600021010 B, 19i1@eee@e R,
7i009R2l1e1@ B, 10100002 B,
sleeeeliele B, 1oieeeed B,
SieeoRlele B, 2l1dlaRe E,
ieleololele B, 1elceelé B,
11i1e90101e B, 1800ee0e B,
1220000010 B, 10101000 R,
131—->

14]

151

2i¢ CRABZB )

1| DECIMAL DATA CRABZB 3 B,
Zieegeeele B, 120909000 B,
Jieelelel1e B, 10100010 B,
4}100ei0ie B, 21i@iede E,
5/12ee101@ B, 121e202Q B,
6ieRe0eiR1e B, 1210000 E,
7ileeelieie B, 12100000 E,
5119001210 B, 01101208 E,
Jievielele E, i@leeeie =,
190000201 B, 10099000 B,
11}1—--2

121

131

14}

151

Fo e ——— Block 18— — -

21¢ CRAB3A )

1 IDECIMAL DATA CRAB3A 3 B,
2il119eee11 B, 111192@¢ B,
Jiewiieeii B, i1i{iiiee B,
4120221111 B, @@111111 B,
Sieelieeii B, 11111111 E,
cieeli1eei1l B, !
7ieaeatili
Aileeliiiil
Fieeiloell
igfiieeegdll
11liie0ee1l
121--7

131
141
1514

§

£s]
™

s e B T

LN

SO E® (o o R o R o o O

EES OO

oy By B e IS

a2 W Y '3

11 E, BINARY

B,
B,
B,
B,
B,
B,
B,
B,
E,
B,
E,

11 B, BINARY 08i0i0le B, @ ,

B,
B,
B,
E.,

eelelele B, @ , HEX

12 B, BINARY

E;
B,
E,
E,

=

11000011 B, 11111120 B, @ R,
o0iiiiii B, eeiiiiee B, o B,
DECIMAL



By
'R,
. B,
E,

11111199 B,
eel111109 E,
11111111 . E,

2e111111 B,

2 B,

o e e Block 196 ~~—m————
@!({ CRAB3B » ; 4 ‘
1{DECIMAL DATA CRAB3B 3 B, 12 B, BINARY
2100000011 B, 1111¢e¢2@ B, @ B, 20116611
3111111111 B, 11111ie@ B, @ B, 11001111
4100001111 B, 00111111 B, ® B, 00110011
5199110011 B, 11111111 R, @ B, 00201111
6l1119@1111 B, 2111199 B, @ B,
7111111111 B, 1111110606 B, @ B,
sleplieeil B, 11111468 B, @ B,
J]000e0e11 B, 1iiieeee B, @ B, HEX
1@} ——>
11}
121
131
141
151
e e e Block e
@l¢C UFQ ) DECIMaAL DATA UF0O 3 B, 18 B, BINARY @ B,
1100001102 B, 0GQQR24GG B, @ B,
2leeea1111 B, 99@e@eed B, @ E,
300011111 B, 11200200 B, @ B,
411211101 B, {111e2@2 B, @ B,
S51e0211111 B, 1111¢eee3 B, @ B,
clo0@21111 B, 11111192 E, @ B,
7Tieo01121 B, 11i1i1i2e¢ B, @ E,
slee111111 B, 1111112a B, @ B,
SJieei11i11 B, 111111929 B, @ B,
190111 B, 111i11ie¢ =, @ E,
11120921111 B, 14111122 B, @ B
iZ2{eoeiiiii B, {iii0eee E, @ B,
13191911101 B, 11112092 B, @ B,
14120011111 B, {1g2ee2d B, 2 B,
15{0eee1111 B, @00Q2ee E, © B,
e e i o s e Block LG o o e e
@i{ UF0QO DaTa TaARLE CONTINUED 2
1100g90112@ B, 90QQQ@Qe B, @ B,
2!a2 B, @ B, @ BB,
3I1DECIMAL
G-
51
£1
7
21
3
194
11}
121
131
141 )
151

@ B,
@i‘B}
@ E,

e E,



@!1¢ ADDITIONAL UF0O FATTERNS )
11DATA UF02 3 B, 11 B, QUAD
210033 B, @Q0@ B, 0900 B,
313033 B, 0000 B, ¢000 B,
419333 B, 3000 R, 0¢0Q R,
510311 B, 3000 B, 0000 B,
613333 B, 3300 R, 23 R,
713311 B, 3300 R, ¢220 R,
813333 B, 3300 B, 0200 B,
919311 B, 3000 B, 2333 R,
1010333 B, 3000@ B, @0dg B,
1113033 B, 0000 E, 0820 &=,
1219033 B, Q00Q B, 0Gde =,
13! DECIMAL --> »
14

15}

@!1( YET ANOTHER UFO PATTERN )
1|DATA UFO3 2 B, 8 B, QUAD
210300 B, 0000 B,

319320 B, 0000 B,

411320 B, 0000 E,
5i0323 B, 0000 E,
610323 B, 0000 E,
711320 B, 0200 E,
810320 B, 0900 E,
910300 B, 0000 E,

1@ |DECIMAL ——>

111

12}

131

141

151

21( BOME FATTERNS FOR SFPACE INYADEREZ )

1{QuUAD DATA BOMEBi 3 B, 3 B, @21@ B, eeie
2ielel B, @i1e2 B, @ B, 19e® B, 100@ B, @
3IDATA BOMBZ 3 B, 3 Pee9 B, @
4lielie B, ieie @ gi¢2 E, @
51DATA BOMEB3 3 3 gle@ B, @
1219 B, 1g¢i¢e B, 2 gege B, 2

3 ivege B, @

DATA BOME< 3
0101 B, 2108
DECIMAL —-—3

0Rie B, @



@1¢( BOMB PATTERNS STYLE 2 )
1!QUaD _ R |
B, @212 B, e1e® B, ¢ B, 1111 B, 1110 B, © B,

21DATa TOMB1 3 B, 3
301 B, @01e B, 2 B, .
41DATA TOMBZ 3 B, 3 B, #1060 B, 1002 B, ¢ B, 1111 B, 1110 B, @ B,
5110@1 B, 200@ B, @ E.
cetDaTa TOMBE3 3 B, 3 B, 1061 B, 00@e B, & B, 1111 E, 1112 B, & B,
7iie1e B, @eee B, @ B, , :
21DaTa TOMB4 3 B, 3 B, 1000 B, G222 B, @& B, 1111 B, 1110 B, B E,
9116000 E, 0@@d E, @ E.;
1@} DECIMAL ~~>
11}
12}
131
14}
15}
o —————— Black 113~

@i¢ MISSIONS- INVADERS THUMP, TH ) HEX
11DATA THUMPSCORE ASHM

21 EE @E 3 -1 @ BE HOUEUOLS RE HITMO 7 & @ MOVESOUND
3] #C1 #CS51 #D1 TONES &2 MASTER 36 4 8C 22 RaMP PLay
“4t: TH SHUTUP THUMPSCZORE PZMUSIC ;
9=
=}
ra
-8 1
91
1@}
111
121
131
141
151
o o e e e e e e Block 114—wmm———
@1 MISSIONS- GORF, 14&, GORF EXPLOSION, GE Y HEX
_11DaTa TASCORE ASH
21 3 1 o MOVESOUND 24 MASTER 1 2 3@ 20 RAMELE
37 10 -1 12 MOVELOWLIM 1@ -1 2 MOVEHIGHLIM #(CZ2 #EZ2 #G2 TONES
4

IAa IASCORE FP2MUSIC ;
ECIMalL ;S
aTA GEQPORF naw

UU'

F MOVESOUND 2 MASTER 1 10 F2 2 RAMF :
i FF MOVENOISE 3IC MOMOLE CC ARVOLE FLay

H
i
i
i
I'SB ABYOLS @3 MCVOLS PLAY QUIET
;
i
i




L e ——— Bloclk L] - PR ——

21{ SPaACE INVADEREZ GaAME ) :

1]TIMER2 C= UFOTIMER I
_--_} )

MR~ @~1D0NHLW

e e o e o ————— ———— —————— - ——— ———
!
]
|
!
|
!
|
|
=4}
|
D
1]
1y
-
mn
-
|
I
l
|
{
|
I
f

i el e e b el

{ MORE GOODIES ) DECIMAL

4 ARRAY INVADERFAT 4 ARRAY INVADERDROFPAT

32 EBEAaRRAY CRABIAE 192 BARRAY CRARIABD 42 BARRAY. CEABZQB :

102 BARRAY CRABZABD 44 BARRAY CRAB3AB 120 BARRAY CRAB3ABD

HEX : MAKEPATS CL 1209 1900@¢ CRAB1A 2@ WRITEF 19e¢e 12¢¢ CRAB1E
20 WRITEF & a4 @ CRAEBIAER 1002 100@ SNAP @ CRARBRIAE 3 INYADERFPAT |
13e@ Zeed CRAR1A 29 WRITEF 1000 220@ CRAR1E Ze WRITEF

14 a4 @ CRAR1a4BRD 1@@@ Z@e@ SNAP @ CRARIABD 3 INVADERDROFAT !

£200@¢ 10ee CRABZA Z@ HWRITEFP Z2@ee 120@ CRABZE Ze WRITEFR

& D @ CRABZAE 2000 1000 SNAP @ CRABZ2AB 2 INVADERFAOT |
1e{2300 Zeee CRARzZa Z¢ WRITEPRP Zeoe Z220e CRARZE Ze WRITEFR
11{14 D © CRABZABD 2900 ZBo@ SNAF @ CRABZAED 2 INVADRERDROFAT !
1213092 1000 CRARBR3IA 20 WRITEP 300@ 1Z20@ CRABR3R 2@ HWRITEF
1316 E @ CRAB3AB 3000 19069 SNAF @ CRAB3IAE DUF @ INVADERFAT |
1411 INVADERPAT !
15} ~~7>

t———————— Elock 1528-——m————

{ CONTINUED FPATTERM MAKER ) :
3300 2000 CRAB3ZA 2@ WRITEF 3000 Zz@@ CRARBS3E Ze WRITEF ;
14 E @ CRAB3AEBD 399 200¢ SNAP @ CRAB3I&BRD DUF & INYADERDROFAT 1
1 INVADERDROFAT | ;

( SFACE INVADER HNOREMAL PATTERN TABLE >
D

2

o

ATA INVMNORMLFAT CRAEZA ,» CRABR3A -, CRAEZS , CRAERLIS - @ » 2 .
: 2 B . CR&ZZE , CRaRiR , & , & . % , 2 .,
ECiMal < @ Y= UGL
! DRGS UG I~ + DUF @ = IF DRROF 1
ELSE DUPF UL THEN THEN DUF 2 I EOT 4 2 B2O¥
4 +LOOF
: DRAWGROUND 4 52 & T DRGE 122 5£ 14 DRGES DROP

~—3

MW=l -INDALPUN=S NN =@O-DHPLMN=-D

B R RO b b g



'@!¢ SPACE INVADERS RACK COORDINATE BUMPER ROUTINE )
1!SUBR INVBUMPER _ ,
2!MASTERY LHLD, DMASTERY LDED, 7 D BIT, ©=, IF, INVUL LBCD,.
31ELSE, INVLL LBCD, THEN, FLIPCHECK CaALL,

410=, IF, DMASTERY SDED, DMASTERX LDED, MASTERX LHLD,

51D DAD, MASTERX SHLD, H A& MOV, 5 CPI, CY, IF,

€11 a4 MVI, GAMEOVER STA, THEN, © INVADERDROPAT H LXI,
7!ELSE, D DAD, MASTERY SHLD, @ INVADERPAT H LXI,

81THEN, INVPATAB ZHLD, RET,

|
|
w

[N
MW= &W0

@2i( LOCAL FORCE FIELD GOODIES )

1| SUBR eraseff FFLAG LDA, A ANA, RZ, A XRA, FFLAG &5TA,
2iz2e a MVI, FFTIMER 5TA, FIELDRaAW CALL, RET, :
3IDECIMAL -~

T Ty

W @O~ DAORUN=G RN @O0

o e e e Block 188 ~—— - k

{( FIREEASE STUFF FOR SPACE INVADERS

HEX ZUEBR SIFEINTER EXFPLODEFE Call, RET,

HEX DaTa SIFE4 ASM SIFBINTER SETI oCe5 Ee@S SETDDC
PLAYERAGNIM AJMP ‘
DECIMaGL —-->

I i



S —————— EBlock 156-—~——eum
@1 GOODIES TO EXPLODE A EBEOME 1 _ : v
11DATA BOMBEXRF 2 B, 5 B, QUAD 1019 B, @00@ B, @10@ B, 000® B,
211111 B, o@@@ B, 21902 B, 0002 E, 1001 B, 0@Q@ E, .
3!DECIMAL
41DATA ABEXF ASM @ @ SETDC BOMEEXP SETF 6 SHAIT NULPQT
SISETF aHALT
61( ROUTINE TO EXPLODE & EOMB
71SUBR BAMGBANG ABEXP H LXI, CRASHa CalLL, XaWRITE H LXI,
1L PQRL X 3TX, H PQRH ¥ S5TX, RET,
9IDECIMAL --3»
191
11}
121 ' .
13}
14}
151
Fm——————— Block 157
@i CHECK FOR EOMEB INTERCEPT ) HEX
11F= CKPHASOR F= CKFF F= FFSL F= FFOK F= FFZL
215UBR INTERBOMB <ASSEMEBLE
31@ FBEBVECTOR Y LXI¥, CHECKVEC CalLlL, CKPHASOR JRZ,
41Y PUSHX, XTIX, EXPLODEFE CallL., X POFX, BANGBaNG JMP,
SIiLARBREL CKFHaZSOR FPV1 LIYD, CHECKVEC CalLl, CKFF JRZ,
EI1POSRH PQS Y RESX, BAMNGEANG JMP,
7I1LABEL CKFF FFLAG LD&, & aNA, BANGBANG JZ, VYH X C LD¥, @ B MVI,
51 FIELDADR H LXI, B DaD, L E MOV, H D MOV, 3 B MWI,
SILABEL FFSL M & MOV, A aNa, FFOK JRNZ, H INX, FFSL DJNZ,
12! BaMGEBANG JMP,
11 LABEL FFOK RRC, RRC, 3F ANI, VXH X SUBX,
1214 ADI, 7 CPI1, BaANGEBAMNG JNC, C DCR, D DCK, D FUSH,
131C L MOV, @ H MVYI, H DaDh, H Dal, H DaD, H DAD,
14iL C MOV, H B MOV, H DAD, H DaD, B DabD, -->

154

e ————— Block 158 —————m——

@1 BOMB INTERCEPT CHECKER CONTINUED 3 )
115 B MVI,

2{LABEL FFZL XTHL, M A4 MOV, A ANA, @¢>, IF,

31A C MOV, 3 ANI, 2@ ORI, MAGIC OUT, A XRA, A M MOV,
41H INX, XTHL, C & MOV, RRC, RRC,

SI3F ANI, 4 E MOV, © D MVI, XCHG, D DAD, ©FF M MVI,
6IH INX, @ M MVI, XCHG, ELSE, H INX, XTHL, THEN,
7150 D LXI, D DAD, FFZL DJNZ, |

AiH POF, BANGELMNE

5! ASSEMBLE »

12| DECIMAL —=>

11

12|

131

14

15

s
e
(SRR |



@l( PHASOR INTERCEFT CHECK ROUTINE )

1 IDECIMAL F= INTLOG

2|{5UBR FINTER <ASSEMEBLE

JIPINTERFLAG LDA, A ANA, RNZ,

4{3 C MVI, CHECKaALL CalL, @<, IF, : ‘
SIVIDENT Y A LDX, 2 aNI, <>, IF, Y PUSHX, XTIX, BANGEBANG CaALL,
6i{x POFX, A XRA, INTLOG JMFR, THEN, '
7IPQSRH PQS Y RESX, PQEDH PAS Y SETX,

SivYL Y L LDX, ¥YH Y H LDX, PINTERY SHLD,

9IvXL Y L LDX, WXH Y H LDX, PINTERX SHLD,

19IVRACK ¥ € LDX, 6 C BIT, =, IF, XALIVEBITS CalLL, M XRA,

1114 M MOV, THEN, 1 .A HMYI, INTLOG JMPR,

121 THEN, RACKCHECK CALL, RZ, 2 A MVI,

131LABEL INTLOG FPINTERFLAG 5TA, C A MOV, FINTERMN STa,

1i4{verase CALL, PQSRH PO5 X RESX,

15!/RET, ASSEMBLE> —--»

@l¢ BOMBE ANIMATION SCORES )

1 /HEX

2i1DATa ABITEL EOMBRY , BOMEBZ , EOMEI , EOME4 ,

3iDATA ABZ2ZTEL TOMBY , TOMBZ , TOME3Z , TOME4 .

41DaTa ABOMBSUE A XKIWRITE SETR HULPAT SETFP INTEREBOME SETI

-8@ @ SETDC

GIFOREVER @ PATI £ SHAIT 2 PaATI & SHAIT 4 PaTl 6 SHalT

716 PATI & ZHAIT 4 FATI 6 SHaAIT 2 PATI &€ SHaAIT EVERFOR
51DATa ABD1 aA5M aABIiTEL SETPT ABOMEBEIZUER AJHMF

91DATA ABDZ ASM ARZTEL ZIETFT AEBOMBSUE aJHpP
12| DECIMAL —-—1>
114 -~
121 ~ ‘
131
14}
191

Fm—————— BElock = ;

@l¢ SUBROUTINE TO DROP A BOME IF POSSIBLE

1JHEX F= BITSCL F= EBITFND

Z{5UBR BOMECHECK <«as5EMELE BOMBTIMER LDAa, & AMA, RNZ,
3iLDAR, @F aNI, a4 < HOV, & aANI, 8, IF, Ha3ITERY 1 + LDA,
41la B MOV, VYH FEYECTOE LDA, B SUR, CY¥~, IF, EREC, EELC,;
SIRRC, BRRC, 7 aNI, & C MOV, ELSE, 3 C RES, THEMN, THEH,

81@ B MVI, @ RaACKRIT! X1, B DAD, M & HOV, a aNa, =&,
?'LﬁBEL BITSCL FECE cy B OINE, BITECL JMPE,

SILABEL BITFND € & ™ ; BLC,
B’CﬁLCIN wOoCaell; g
121H FPUSH,
111C & MOV,
12 iMASTERY
13—
141
151

B ORe: & © MOV
MORTERE LDED. T DAD,



Fro e e e Blaock 168——~———m—

@1( BOMBER. COMTIMNUED 2 :
1i1LDAaR, 1 aANl, =, IF, ABD1 H LXI, ELSE, ABDZ H LXI, THEN, -
2'H PUSH, ¢ aLIST 7 B & MOV, & SUI, A L MOV, @ H MV¥I, H PUSH,
31264 H LXI, H PUSH, ’
4| INVADERSLEFT LDA, & C MOV, SKILLFACTOR LDa, a4 aANa, e=, IF,
51LDAR, 1F aANI, ELSE, a XRa, THEN,

616 ADI, C ADD, BOMBTIMER 3ThA.,

TIAYVETART JMF, ASZEMBLE » ,

81CODE BOMBER X PUSHX, ¥ PUSHX, EXX, BOMBCHECK CaLL.,

SIEXR®, ¥ POFX, X POPX, ¢ SHOVEL INVADERS LEFT )

19|
11} INVADERSLEFT LDA, © aADl, TIMEBASE MBZ + S5TaA,
12}
13 INEXT
14! DECIMAL —~->
151
e e o e e e Block 163~——ww———
@l{ GORF BOUNCE ANIMATION )
1 1 HEX

21DATA BOUNCER ASM @ 10¢ SETDC -1@ @ SETDDC GORF SETP 11 SWAIT
31GORFB SETF 12@¢ 100 SETDC 11 SWAIT ARET

41DATA BOUNCEL ASM ® —100 SETDC -10 @ SETDDC GORF SETP 11 SWAIT
51GORFB SETP 120 -1@@ SETDC 11 SWAIT ARET

6!DATA BR3 ASM 3 AREPEAT BOUNCER ACALL ALOOP ARET

7iDATA BL3 ASM 3 AREPEAT BOUNCEL ACALL ALOOP ARET

8!DATA BLS ASM 5 AREFEAT BOUNCEL ACALL ALOOP ARET

9IDATA SETLYL ASM NULPAT SETFP XADDWRITE SETR 4200 SETXC ARET
10|DATA BOUNCE ASM SETLYL ACALL Bo@@ SETYC BLS ACALL

11!BR3 ACALL BL3 ACALL BRI ACALL BL3 ACALL NULPAT SETF AHALT
12!DATA GORFL ASM SETLVL ACALL B@@® SETYC BLS ACALL AHALT
13!DATA GORFR ASM SETLVL ACALL © SETYC S AREPEAT BOUNCER ACALL
14 1ALOOP AHALT

15! DECIMAL -->

@i UFO01 ANIMATION )

1 {HEX

2IDATA UFO1L ASHM XADDWRITE SETR 428@ SETXC @ SETYC

JINULPAT SETFP '

4 |UFOZ SETF @ Ze@ SETDC 20 SHAIT @ -8 SETDRDC 46 SHaIT 2 @ ZETDC
5ie @ SETDDC 18 SWAIT 2 -8 SETDDC 4@ SWaAIT @ ¢ SETDRC 3F SHAIT
EiaHalLT

FIDaTA UFQIR At
A iNULPAT
Fid4e SHAIT 9 9
i2le @ ZETDDC ZF Z
T1IDECIMAL —=-2
121

31
14
151

iy (’,




@i¢ ANIMATION SEQUENCES FOR UFO )
1 {HEX
'2!DATA UFOL ASM UFO SETP NULPAT SETFP 4100 SETXC @ SETYC
31® 100 SETDC 78 SWAIT 3C SWAIT AHALT
4|DATA UFOR ASM UFO SETP NULPAT SETFP 410@ SETXC ©B40@ SETYC
510 -100 SETDC 78 SWAIT 3C SWAIT AHALT
t——>

1
10!
1114
121
13!

141
15} . ;

@i¢ UFO ANIMATION CONTINUED 2

1 HEX DATA UFOATEL «
2143 B, UFOL , 43 B, UFOL , 43 B, UFOR , 43 B, UFOR .,
3i45 B, UFOIL , 45 B, UFO1L , 45 B, UFOIR , 43 E, UFOR ,
444 B, GORFL , 44 B, GORFR , 45 B, UFQIR , 43 B, UFOL
5144 B, GORFL , 44 B, GORFR , 43 B, UFOL , 43 B, UFCR ,
EIDECIMAL —->

Ll R

m&wmw&mmummhmm»@ NN 00~

o e e Block 187 ———————m

{ SUBRQUTINE TO SEND OVWER UFO0S5 )

HEX SUBR UFOCHECKSUBR

UFOTIMER LD&, & AN&, RENZ,

LDAR, 7F ANI, &@ ADI, UFOTIMER STaA, LDAR, @F aNI,

a C MOV, RLC, C ADD, A C HMOW, @ B MVI, UFOATBL H LXI.,
BE DAD, M C MOV, H INXK, M E MOV, H INX, M D MOV,

@ H LXI, H PUSH, H PUSH, D PUSH, B FUSH, (as H LXI,
fH PUSH, XYVETH i
CODE UFOCHECK
EXAXK, Y POPX, X
DECIMaL --:

Exx, UFOCHEICKEUER Tall,

=B et kS R RS N



NIMSTAT
FFLAG

=D oMAG e O™

2
1
2
3
4
=]
&
7
a8
2
@
1
2 TH REI
3

1
1
1
1

iSIFBA FB

Block

E !
I -2

NIT !
ANIM

o — v 2o St

7D B, E4 B,

SPACE IMVADERS IMITIALIZATION ) HEX
ATA INVCOLORS 12 B,
SISPELL 1e¢ S¢2e 428 A"
INITSPACEINVY

a3 B,

SPFACE INVADERS"

12 B, 7D B,
COUNT SFOST

5a B,

"
¥

‘@F B,

@ FLOOD IMITMISSIONRAM CL MakKEPaATS 31 MISSION 1

MASTE

el
TER

FINTE

14 INVNORMLPAT NéRMLFﬁ

15| DECIMAL

@il

11DATA RENT ASM 11 SHAIT
2iDAaTA ACRAB1 ASM CRAB1A
3i1DATA ACRARZ aiM CRaRZ2a
41DAaTA ACRAB3 ASM CRAB3A

-—>

S{TABLE SIDOTEL ACRAB3

Bi——7

1@}
11
121
131
14}
151
o o e s ot e s e
@
1 {HEX

2iDATAa GOR
JiDECIMAL

F&F 1l

GORF SFPIRAL OUT 1}

4 {HULFAT SETP SPUHRITE

5i{GORF1 ZE
BIGORFZ SE

7IGORF3 SE
BIGORF4 =
SIGORFZT S
121 GORF SET
11 iFOREVER
1ZI1DECIMSGL
131
141
15

TF

49
35

EHAIT

SHAIT

SHaIT

B¥ !

ROUTIMNE !

RFLAG ZERO

FDe® DMASTERX
@F 1 ALIVERITS BIi
MASTERX @ I

! GETNODE DUP PV1

CRAB RACK ENTRY AMNIMATION
@ @ SETDC RENTGAL SETR 1z@ SWAIT AHALT
SETFP RENT
SETP RENT aJMF
SETP RENT AJMF
ACRARZ

: ACRARZE

aJMP

RAWMISSTONSCREEN SISFELL DRAWGROUND 3 9 OUTF
ESETRACK 2@ INVADERSLEFT !
FLSE 2809 THEN

2 DO @ I RACKEBITE EI
2 @ DO MASTERY @ I ANIMSTATE !
Z +L

INITFF
NYBUMPER BUMPMAS
FINTER PHASINTR |

SKILLFACTOR @ IF 2400

!
LOOF
1+

© INVADERPAT INVPATAR |
eraseff FIREACTION |

@ SWaP t

: ACRAE1 ,

AaSHM FEBa @870 SETDC @@e7 @893 SETDIDC

SETR NULRET ZETI 1 SHAIT



@1¢ GAME START SPIRAL OUT THE GORF )
1 |HEX

2!1: UDL © DO UPDATEALL BMS LOOP ;

3i: SPOUT 3 INVCOLORS FUC .
4! GENLINE LSTART

S5IMUTHAX @ MUTHAY @ 2DUP SETLXY
E1SVCY | SVCX |

7i8 & 5@ 5@ SETSF :
814 UDL NULRET LINIT !
912 SPIRALRATE !

12| GORFSFI &7 9BZ VSTART
11i{@E@ UDL ;

12{DECIMAL —->

133

14

151

@!¢ SPACE INVADERS DUMFPOUT SEQUENCE )
1|HEX @ ¥= GORFV
't SIHAIT WTIMER ! BEGIN FIRECHECK FHASORINTERCEFTCHECK
JI1BEMS WTIMER @ @ = END ;
4}: SIDO GETNODE GORFY ! TASCORE BZMUSIC
S{8POUT ( SPIRAL OUT GORF ) ACTFB ( START FIRE BASE )
- 610D 9 OUTP
7IBOUNCE 47 1BZ GORFY @ XVSTART @AA SIHAIT
814 @ DO 8 @ DO )
3i( @D AND 13 ARE VXL aAND VYL RESPECTIVELY )
1911 & ¥ J + @D GORFV @ + @ 13 GORFY @ + €& 480 +
111J 409 % MASTERX @ 4+ 1 1e0@ %
12}J SIDOTEBL @ @C 142 VMOVE @A SIHAIT
131LOOF LOOP 6@ SIWAIT DRAWFF ;
14iDECIMAL —->
151

®i¢ TRANSITION FROM MISSION 1 TO MISSION 2 ) HEX o
1!DATA GLTCOLORS 12 E, 7D B, @B B, 54 B, 12 B, 7D B, OB B, 5a E,
2 !DECIMAL

1: TRANS1TZ DI

ISISPELL ERASEFF GLTCOLORS COLOR DI © @ 4 58 & RBOX
5-@ 56 14 136 @ BOX EI
6144 HORCE QUTF 7 @ QUTR 18 4 QUTPE ‘
7i@ 44 DO I HORCE WYI ZUTP EI 2 PHWAIT -1 +LOOP
SIWMVI 7 4 QUTH T s
IIDECIMAL —-

1@t

11:

121

-1""-5

-14I N\

151



@2i( CRUDE S
it SIECA
2 | DRAWFF FOCHEC | PLAYERHITCHECK ;
it 81 INI EINV SIDO TH
4! BEGIN SISCaN ENMDOFFRAME @ END
SIGAMEOVER @ &= IF TRAN31TZ THEN ;
SIHEX AS GSAR Ul ' 51 GSAB 14+ U!
l: BEGINGAME STARTGAME SKILLFACTOR
DECIMaL :5

ERS SCAN LOOF )

4 INULPAT SETP SPWRITE SETR NULRET SETI

SIGORF1 SETF 9@ SWAIT
61GORFZ SETP 80 SWAIT
7!GORF3 SETP 70 SWAIT
51GORF4 SETP 60 SWAIT
91 GORFS SETP 50 SWAIT
10| GORF SETP |
11{FOREVER 120 SWAIT EVERFOR
12} DECIMAL —=>
13}
14}
15!
e Block 181 = m e
@!( GAME START SPIRAL OUT THE GORF )
C11HEX
21: SPOUT
31STARTGAME INITSPACEINV
41GENLINE LSTART
2800 €400 SETLXY
618 8 80 80 SETSF
714 @ DO UPDATEALL LOCF NULRET LINIT
JKEOFF“FI 57
iz4e ¢ DO

»FIRECHECK PHQSORINTERCEPTCHECK

GSAER 1+ @ DOIT

1 SHAIT

!BOHBE@

¥



1@@{( START OF GALAXIANS QREQ )

- 1@11¢ GALAXIAN 1A )

1021( GALAXIAN 1B

1031( GALaxXIaN 2a )

194 (¢ GALZE ) 1

1e5{¢( GALAXIAN 3Aa 7

1@68)( GALAXIAN 3B )

187 1( GALAXIAN 4 )

1981( FIRST ROTATED GALAX3 PQTTERN )
1e3]( SECOND ROTATED GALAX3 FATTERN >
11@|{ THIRD ROTATED GALAX3 PATTERN )
1111¢ LAST ROTATED GALAX3 FATTERN 1}

1121( FIRST ROTATED GALAXZ FPATTERN )
1131¢ SECOND ROTATED GALAXZ PATTERN )
1141( THIRD ROTATED GALAXZ PATTERN 1}
1151¢ LAST ROTATED GaLaxz FPATTERN )
1181C FIRST ROTATED GALAX]! PATTERN )
1171( SECOND ROTATED GALAX1 PATTERN 2
1181{¢ THIRD ROTATED GALAX1 PATTERN
1191¢ LAST ROTATED GALAX1 PATTERN )
1201( FIRST ROTATED GALAXIAN 4 )
1211( SECOND ROTATED GALAXIAN 4 )
1221( THIRD ROTATED GALAXIAN 4 )
1231 LAST GALAXIAN 4 ROTATED 3

15201 ¢ GALAXIANS GAME )

1511¢ MORE GOODIES ) DECIMAL

152}( BUMP GALAXIAN RACK COORDINATES ) HEX

1531¢ INTERRUFT BOME DROPPER ) HEX

154 (¢ INTERRUFT BOMB DROFFER CONTINUED ¥ ,

1551( START A BOMB DROFFING ) HEX ’

"1561¢ ANIMATION LISTS TO ACTIVATE FIREBASE AND BOMBING )
1571( SPACE MISSIONS GALAXIAN ATTACK 30UND- GA ) HEX
“1581¢ SPACE MISSIONS BMUSIC BLOCK cont. )

15910 SUBROUTINE TO START AN ATTACKER UECTOR ) DECIMQL
16@1( ROUTINE TO RETARGET AN ATTACKER

161]¢ PATTERN TABLE FOR GAL3 )

1621( REEMTER GALAXIAN 4 -

1631( LEFT ROLL GARL3 2

164}¢ LEFT ROLL GALZ2 ) .
165}{ ROLL GAL1 LEFT AND RIGHT 3

166{( RANDOM GORF GOQODIES )

167 ¢ LEFT PEELOFF FOR. GALAXIAN 4 )

1681( ATTACK FATH TABLES ) '

16891 ( SUBROUTINE TO RESET THE ATTACK TIMER )

1791C ATTACK ROQUTINE FOR CODES 1 THRU 8 HEK

17110 ATTACK ROUTIHE FOR CODES 7-18 3

17210 CHECK FOR ATTACK ROUTIME ) HEX

17310 FPHASOR INTERCERT CHECK ROQUTINE )

174 1¢ GALAXIAN TOLOMS AND MﬁFT ROUTINE 1

17611
! GalaXIaNs )

I R
M

RO N T T
LRI B B N |
LE Rl R I



Black

21( START OF GALAXIANS
11DATA GSAE @ E.,
ZIDECIMAL —->

e el h b b

WNe® NAUNSCOURNDNELN-,® NAUNAQURNDUSW

L T

7
&l
94

GALAXI]
ECIMaAL
B,
B,
B,
E,
B,
B,
E,
B,
B,
B,
B,

s o

1111
@111
B3l

AN 1A )

@

’

DATA GalLla 3

11006
1000
1062
1109 E,
1311 B,
1111 E,
1311 B,
1180 B,
ieee B,
1000 B,
1122 R,
-

B,
B,

aMN 1B )
DATA
6111
1i1@e
1926
11@e
Jite

148

B,
B,
E.,
B,

-

j=

1{9¢

EB,

2000
e
2000
B0
20
o1o100e]
PeeeR
o0
e
elelele)
goge

192

GAL1B 3

RERR
BEPE
GO
eRed
GRee
GEHe

1

1010030
1110030
1210033

B,

131 DECIMAL

14
15]

1Qge

128

2111

e

AREa )

e e

B v B B e s v 1 |
o wm m W w

i1 B,

11 B,

Quap .

QUAD .



@0 GAaLAaXIaN 2a )
11DATA GALZA 3 B,
2i11ee B, 2ze0 B,
‘3i1111¢ B, 20¢Q E,
418119 B, 2000 B,
S5iee1Z B, ZZe9 B,
610222 B, 1222 B,
7i2222 B, 2Ze@ B,
819222 B, 1ZZZ2 B,
9i{ee12 B, 2200 B,
igie11d B, 2@ B,
1111119 B, Ze@e E,
1211199 B, 2290 B,
13!/ DECIMAL —->
14}

151

Fm——————— Elock
21 GaAaLZE )

11 B
PR
Q@R
goge

TRRRY

QAN

&

2000
2000
2000
0eoe
2000
2000

i94

11DECIMAL DATA GALZB 3

2ieell B, @22z E,
3leel® B, ZzZee &,
40210 B, 2000 E,
S5ieelz B, z22e® B,
sle222 B, 1220 B,
FTiz2222 B, 226¢@ E,
iezz2 B, 1229 B,
9leelz2 B, 2200 B,
igleele B, Zee@ E,
11i9e1e B, 2209 B,
izied11 B, OZZZ B,
13{DECIMAL -->

141

151

2l GALAXIAN 34 2
1{DATA GAL3A 3 B,
212200 B, 339 B,
3izzze B, Jeee B,
410229 B, 3Jeed E,
5{@e23 B, I3e@ &,
£le3332 E,

Z323 E,
713333 B, 3300 2,
519333 B, £33Z2 B,
31923 B, 332¢ E.
igjez2e B, 3999 B:
11i222e B, Zege I,
121229¢ B, 3388 .
1231DECIMRL —-—>

141

i9i

e
Q2@
eeee
gaae
ged
goee
eRef
jelegelel
cRigeded
apee
Qeeo

» QUAD
B,
E,
B,
E,
B,

B, 11 E,

B,
B,
Z,
B,
E,
E,
B,

E,

QUAD



®!¢ GALAXIAN 3B ) ;
1!DECIMAL DATA GAL3E 3 B, 11 B, QUAD
212022 B, @333 B, 6200 R,
31029 B, 3300 B, 9000 B,
410020 E, 3000 B, 0000 B,
510023 B, 3300 B, @200 B,
6!0333 B, 23390 R, 9000 B,
713333 B, 3300 B, 000 B,
819333 B, 2330 B, 0002 B,
910023 B, 3300 E, 0300 B,
120020 B, 3000 R, 020@ B,
1119020 B, 3300 E, ¢foe =B,
1219022 B, 0333 E, @002 B,
13! DECIMAL -->
14}
15
e ——— Elaock 17— ———
@1 GALAXIAN 4 :
1|DATA GAL4 4 B, 141 B, QUAD
2!0000 B, @222 B, 229¢ E, 0000 B,
310000 B, 2211 B, @eee B, 000e B,
410002 B, 2113 E, 0006 E, 0000 B,
519022 B, 1113 B, 300¢ B, 0000@ E,
6leoee B, 0111 B, 330¢ B, 0000 B,
7111411 B, 1133 E, 3330 B, 0000 E,
8!9eee B, ©111 E, 3302 B, 0602 E,
9)e222 B, 1113 B, 3002 E, 0€@G8 B,
ipiope2 B, 2113 B, 0000 B, 0000 R,
11}eeee B, 2211 B, @000 E, 2000 B,
12ieee® B, @222 B, Z7@@ B, @0Ge B,
13! DECIMAL —--> «
14!
151
o Block  1908————e———
@!1¢C FIRST ROTATED GALAX3 PATTERN )
1JDECIMAL DATA GAL3R!1 4 B, 12 E, GQUAD

219003 B, 3000 B, 000 B, @ B,
3leee3 B, 0000 R, 0000 E, 0 B,
410003 B, 0030 R, 0020 R, @ R,
512203 B, @222 B, @ B,
612223 B, ° E,
712023 B, o B.
a1gees &, & B,
30603 B, @ B,
1216060 E. B E.
111ege0 E, e E.
i1ziveeo B, @ F.
1310060 B, o 3,
14——>

151



@!( SECOND ROTATED GALAX3 PATTERN )
~ 1I{DECIMaAL DATa GA4L3R2 4 B, 12 B, QUAD

Z2iope3 B, veee® B, 00@® B, @ B,
Jiee3e B, 20eQ B, @ve® B, @ B,
410003 B, 0003 B, ©@22 B, @ B,
5/0000 B, 333@¢ B, 2000 B, @ B,
6|922¢ B, 3233 B, 2392 B, @ B,
7iezzg B, 3333 B, 399e B, @ B,
841023 B, 3332 B, 39de E, @ B,
5ieee3 B, 3333 E, 3082 E, @ B,
iejeee3 B, 3329 B, 8323 B, @ B,
11106006 B, @@0Z2 R, @@36 B, @ B,
1zee@e B, @OQZZ B, 9¢@& B, @ B,
13|90ee B, @@zZe B, Qeee E, @ B,

14! DECIMAL —-->

P e BElock 11—
@i¢C THIRD ROTATED GalLaxX3 PATTERN )
1{DECIMAL DATA GAL3IR3 4 B, 11 B, QUAD
21@e33@¢ B, 0ee R, @eee B, B,
3le3ee B, @@ee B, 0¢@¢ B,
- 4)e@3de B, @e@3 B, 0820 B,
5/ee33 B, 3330 B, 9@ee E,
siez2z23 B, 3233 B, e3ee E,
7i22z22 B, 3333 B, 3028 B,
3leeee@ B, 3332 B, 3¢82 E,
Sieee@ B, 3333 B, 3333 B,
1@{@ee@ B, @022 B, egee 3,
11iee@e B, @@@Z B, Z¢8d B,
1z}jeeee B, @@Z2Z2 B, 289 B,
13 DECTIMAL —-> ,
14}
151

OO E
e}
~a

21 LAST ROTATED GALAX3I PATTERN 3}

1{DECIMAL DATA GALZ3R4 4 B, & B, QUAD
2ieeed B, 0303 E, -
Jleeed B, 9363
4i@3ee@ B, 3333
51@333 B, 3232
5{0900 B, 3333
7ieezz B, 2337
glezzz B, @332 .
Siez22e B, @826 7.
@IDECIMAL -—2

iSO e®
o]
a

P Y
L] B S I Y B

i
i
1
i
i
[l
]
1
]
i
1
1

pary



S@iC FIRST
11DECIMAL

2ieee2
3Jieeez
40002
5il11ez2
cit1112
7ile1lz
Sieeez
Siegez
19ieR@e
1110000
120000
131e000

B,
B,
B,
B,
E,
B,
B,
B,
B,
E.,
B,
B,

14 DECIMAL

151

1| DECIMAL

2leaez
Jie0Ze
4@z
S5iedee
cilelle
7i1111
gleeez
Sieeez
ieieeez
110000
120000
13jeeeed

E.,
E,
B,
B,

14 | DECIMAL

151

@i¢ THIRD
1 | DECIMAL

ZiQZ2E0
Jiozee
40026
S5ieezz
gie11z
7i1iid
BI2agd
Jleeed
12iegep
11igoed
1Zi9gee

E.,
B,
B,
B,

E,

131DECIMAL

141
15|

ROTATED GaLaxZ PATTERN )

DAaTa
2000
QoY
RRZR
2202
1220
2222
z2ziz
2222
w22z
ezzz
Q220
Q229
-

DATA GALZRZ 4 B,

BoRe
@eee
gz
2228
2122
2222
2221
2222
2218
il
2011
eel1e
-

Elock
ROTATED GALAXZ PATTERN Y-
GalLzZR3 4 B,
B

DaTA

211

...».__}

GALZ2R1 4 B,

B,
B,
B,
B,
R,
B,
B,
B,
B,
B,
B,

E,
B,
B,
B,

E,

b3 oLd Lo
A m W

=l

QRaR
GO0
PeRe
2908
2000
gore
Bee
ololole]
28928
220
REZQ
e

Boae
Beae
Peee
Baae
BE2Re
2000
pedrled
2eae
Bz
RRZG
Qeee
Beae

2eoP

B,
B,
B,

B,
E.
B,
B,
B,
B,
B,
B,
E,
B,
E,

E,

OO RS EeE®

12 B,
E,
E.

@1( SECOND ROTATED GALAXZ

auAaD

FATTERN 73

e EEEEE®

eI s Jx B o BEAN I I

P B v B R i R

a 3

12 B,
B,
B,
B,
B,

11 B,

Bs
B,

o fa

RETI Y

3

“a

QuAD

QuabD



24

11 DECIMaAL

20000
Jlovee
410200
‘SIQZZ2z2
Sioeed
7ieel1l
8le111
Sielle
1@ |{DECI
111
121
131
14
151

2iC FI
11DECI
210001
Jieedl
410001
513301
513331
713@31
aieeol
Steael
ieieoRe
11 900@
120000
1310000

B,
B,
B.
B,
B,
- B,
E.
E.,
MAL

RST
MAL
B,
B,
E,
E,
B,
E,
B,
B,
B,
E.
B,
E.

14 DECIMAL

151

2ic

1{DECIMAL

2ieee1
dieele
49001

i

&
L]
Lo
&

33@

3

[ R B e o i

o @ D e e )

e BRI A R VR ) I v
P70 & @ & o @

T Dl P @ W Qoo 07 01

Bt gl B N e el

pzZBz
gzez
2222
£121
2222
1zzz2
222
Gaze
-

Block

B,
B,
B,
B,
B,
B,
B,
E,

jclaloled
PO
2002
2228
Z2Ree
111@ B,
2111 B,
gail E,

B,
B,
E,
E,
E.,

——

LAST ROTATED GALAXZ PATTERN 3
DaTa GALZR4 4 B,

8 B,
E,
B,
B,
E,
B,
B,
B,
E.,

TS OEE

e

auab

ROTATED GaLAX1 PATTERN 2

DATA
1909
oeeo
eR1e
1186
311@
1111
1131
1111
2111
8111
@110
i@
-3

DaTa
eRed
G
geg1

GAL1IR1 4 B,

E.
B,
E,
B,
B,
B,
B,
B,
B,
B,
B,
B,

B,
Es
B,

B

-

2200
@eae
QIAe
@eoe
122
Gode
BEOE
jaledaley
1@i1@
gile
2116
PRAD

B,
B,
B,
B,
E,
=

-~ r

E,
E,
B,
E,
E,
E.

SECOND ROTATED GALAX1
GAL1RZ 4 B,
GE3Q
226

eges

12 B,
E.,
E,
B,
E.
B,
B,
E,
B,
B,

B,
B,

CLeEeLEEOLHEOO®

QUAD

PATTERN )

1z B,
2 B,
@ E,

G G
£
-

P i i

T

TR

3
@ B

QuUAD



@1 THIRD ROTATED GalLaxXx1l PATTERN
1JDECIMAL DATa GAL1R3 4 B, 11 B, QUAD
21911 B, 2006 E, 260 B, B,

310100 B, GGG B, €2¢d B, B,

419919 B, 9681 B, ¢I00 B, B»

Siee11 B, 1118 B, 202& &, '
518331 B, 1311 B, @1&8 E,
713333 B, 1111 B, f2ee B,
Si000@ B, 1113 B, 1@8i B,
S9ieepe B, i1ii E, 1111 B,
1012000 B, 0033 B, 000¢ B,
1110000 B, 0003 R, 3¢¢¢ =B,
12i00¢e B, @033 2, 3ee¢ B,
13}DECIMAL —->
14}
151
o e e e e Block 118

21 LAST ROTATED GaALaxX1 PATTERN )
‘1 {DECIMAL DATA GALIR4 4 B, 8 B, QUAD

PEOOEETTEE®
e ]
Y

2{e@ed B, @1@i B, @8& B, & E,
Jieeee B, @11 B, €¢6e¢ B, @ B,
4ie1ee B, 111! B, 19091 B, @ B;
5i{e111 B, 1313 B, 1141 B, @ B,
Ei@e@e B, 1111 B, 19@2 E, @ E,
7i0@33 B, 3111 B, 333@ B, @ B
81@333 B, @111 B, @333 2, & B,
9193392 B, eele B, @&33 3, & B,

12| DECIMAL —-7>
11}
124
1314
141
151

@1¢ FIRST ROTATED GALAXIAN 4
11DATA GAL4R4 4 B, i1 B, QUAD
zioeee B, 2229 E, @002 E, @000 B,
319922 B, 2000 B, 0000 B, 2000 B,
410021 B, 1130 B, 0020 B, G063 &,
5:19211 B, 1133 B, 2¢0¢ 3, 00¢¢ B,
g1e211 B, 1113 = 0

7ioees B,
a10011 E,
9i0iie E.
121ie00 E,
1110092 B,
1212088 B,
13 | DECIMAL
14} :
15]




Fo——————— Block
SECOND ROTATED GaLaxIaN 4 )
GAL4RZ2 4 B, 11 B, QUAD
B, 00Q@@ B, 2000 B, 0000
B, 0@ B, 20 B, 0000
B, Q002 B, 2280 B, 0Q0Q0Q
B, 3333 B, @200 B, 02020
B, 1133 B, 2222 B, 005
B, 1313 B, @o22 B, Q002
B, 2113 B, o&od B, G@@Q
B, 1113 L, @G@zZg B, 000H
E, @111 &, gzee QAR
11jelee B, 1111 B, z2eee PR
1211002 B, 2222 B, 2020 PR
13!/DECIMaL —-->

141

151

1eie0le B,

E,
B,

@i THIRD ROTATED
1 {DATA GAL4R3 4 =,
219020 B, Q@00 L,
Jiezee B, @e3¢ 3.,
41@203 B, 3333 B,
gia2111 1133 B,
6iz2111 1313 E.,
Tiegll 1111 B,
810200 1111 E.
31ez200 1911 E.
1e{eedl 1911 B,
11ieedl @G22 R,
129010 B@@0 E.
131DECIMAL --7

14

151

GaLaxIAaN 4 )
i1 B, QUAD
PQeee B, 0000
eege B, 0000
ee2 B, 0000
2000 B, Q000
Jjeze B, oeoe
192@¢ B, f00@
122 B, 00@¢
lzege E, @00@
229 Z, epe0
Geed E, 2000
gea@ B, 0@0@

123~——mm—mm
4 ROTATED )

11 B, QUAD
0200 0000

LAST GALAXIAN
GAL4R4 4 B,
3ee B,

01
. 1iDATA
210000

312000
412003
512133
612111
72211
810221
31eez22
1010002
11:0000
1210000

131 DECIMaAL

14}
151

333@
3333
1313
1311

B,
B,
E,
B,

JET RNV I R s

i

Be20

B2

Iize

1

129
)

2000
0000
BeEe
o0
2800
2OBD




{ GaALAXTIaME GaME

'( MORE GOQDIES ) DECIMaL
1DaTa GALAXNORMLPAT GaLla , GALl1a », GALZA , GAL3A , GAL4
e , @ , @ , GAL1B , GAL1E , GALZB , GAL3B , Gald -
'S ARRAY GALAXPAT .
146 BARRAY GalL1AE 4& BARRAY GALZAE 46 BAREAY GAL3AB
162 BARRAY GaAlL4aAE .
'HEX : MAKEPATS CL @ @ Gald 22 WRITEFP @ 202 Gald 22 WRITEF
IC D 2 GAL4AR @ @ SHNAF @ GAalL4aB 4 GaLAxPAT |
11209 1000 Galia 20 WRITEP 1280 1200 Gali1B
Bi20 WRITEF 8 D @ GaALigE 1000 1000 SNAF 9 GaALiAB DUF ¢ GALAXPAT |
1211 GaLaxrPat |
11i20e@ 1000 GALzZA 2¢ WRITEF Z29@¢ 1220 GaLZE 2@ WRITEFR
126 D @ GALZAE 2000 1@ed SMNAF € GALZAB Z2 GaLaxXPaT i
1313000 1002 Gal3ia Z@ WRITEF 2220 1200 GAL3E 20 WRITER
14!/6 D 2 GAL3IAB 3020 1242 SNAP @ GALIABR 3 GalLaxPaT | ;
1591 —-=-2>
o e Block 12—
i BUMP GALAXIAN RACK COORDINATES ) HEX :
1 }5UBR GALBUMPER M&aSTERY LHLD, DMASTERY LDED, 7 D BIT, @=, IF,
21 INVUL LBCD, ELSE,; IWVLL LBCD, THEM, FLIFPCHECK CaLL,
3i@=, IF, DMASTERY SDED, ELSE, D DAD, MASTERY SHLD., THEN,
RELMT Call, RET,
-

) L A T STy
Lo~MNPLRIN= ORrUNQOQNDTARHAUN~—

=000 s

b e B el Dl e



INTERRUFT BOMB DROFFER ) HEX e IS R
= TBELP F= DROFLF F= MNODROF F= OKDROF F= NOBOMB F= HNOBOME1
UBR BOMEDROPPER <(ASSEMBLE
2 A MVYI, MAGIC OUT, FQTE X A LDX, @ FQTE K MVIX,
ABEL TBELF PSKW FPUSH, ’
2 BOMBARRAY H LXI,
BOMBS A& MVI, '

ABEL DROFLF F3W PUSH, M C MOV, C A MOV, :
ANA, NOBOMB JRZ, @55 XRI, A M MOV, 5 D LXI, D DAD, M D MOV,
a MOV,

DCX, M E MOV, D 5TaAX, @5 CPI, &=, IF, @56 a MVI, D STax.

INX, H INX, NOBOME1 JMPR, THEN,

DCX, M B MOV, H DCX, M C MOV, XCHG,

DpaDb, XCHG, H DCx, M DCR, M A MOV, 3 CPI,

ODROP JRC, 6 D EBIT, OKDROP JRZ,

¢

' ZRITITIIODCZ CHhuTm~

o ————— Blaock 154 -—mem
( INTERRUFT EBOME DROPFPER CONTINUED )
LABEL NODROFP H DCX, @ M M¥I, NOBOMB JMFR,
LABEL OKDROP H INX, H INX, H INX, @5 A MVI, D S5TAX,
E M MOV, H INX, D M MOV, H INX, NOBOME1 JMFR,
LABEL NOBOME EBOMBASIZE D LXI, D DAD,
LABEL NOBOMB1 FS5W FOP, A DCR, DROPLP JRNZ,
{PSW POF, & DCR, TEELF JRNZ,
7IRET,
& ASSEMBLE »
SIDECIMAL —->
1e]
11}
121
131
14}
151

@i START A EBEOMB DROFFING ) HEX

11F= BOMBSL F= BOMBFND .

21 SUBR BOMBADIER (ASZEMBLE PQSFRZ FPQS X BITX, RNZ,

3iH PUSH, @ EBOMBAREaY H LXI, MNBEOMES B MYI, BOMBASIZE D LXI,

4 LABEL BOMESL M & MOV, & aNa, BOMBFND JEZ, D DabD, BOMBEL DJNZ,
S5iH FOP, RET,

61 LABEL BOMBFND @5 M MVI, H INx, VEH X & LDX, a4 M MOV, H IMNX,
ZIVYH X & LDX, & ZRLR, o SRLE. & C MOV, VY¥Yd FRVECTOR LDG,

2la SRLE, & = Ty D BUER, B IF, BFDI CPI, ZYw, IF
3i-1 D LX¥I,
12{ELSE, 3 CFI 2
111 THEN, THEM, E ¥ MO
121vEal ¥ L LDX:
1319=, IF, B Da&D
14 iMAaGIC OQUT,
i5iH POFP, RET:

o




i ANIMATION LISTS TO ACTIVATE FIREBASE aAND BOMEING 3

1{SUBR GALINTER CKATRS CALL, EXFLODEFB CaALL., RET, ’

2 |HEX

3/DATA GALFBA ASM GALINTER SETI 1805 BeeS SETDDC FLAYERANIM AJMP
41¢( BOMEBE GOODIES

SiDATA INITBOMES ASM BOMEDROPFER SETR NULFPAT SETP 2 SHAIT

6 i{DECIMAL

?'DﬁTﬁ BOMER ASM 10 SWAIT BOMBADIER aSMCalLL 2@ SWAIT EOMBADIER
81ASMCALL ARET -->

ie]
114
121
131
144
151

2l{ SPACE MISSIONS GaALAaXKIAN ATTACK SOUND- GA ) HEX
1 IDATA GASCORE ASH
21 #FS53 #E3 #G2 TONES 1 -2z 3F MOVESOUND

31 1@ MASTER 3 -1 20 8 RAMBLE 1 COUNTLIMITS
4! 18 NOISE @ VIES AA ABVOLS 2A MCVOLS

5! PLAY 42 VIBS RERAMBLE 1 COUNTLIMITS

6! PLAY 3 1 3¢ 20 RAMBELE 44 VIBS 1 COUNTLIMITS
7! PLAY 3 1 40 1C RAMBELE 4A VIBS 2 COUNTLIMITS
81 PLAY 4 -1 1€ 18 RAMBLE PLAY

i——>

10!

111

121

13!

14

15/

e e e e e Block 158

21 SPACE MISSIONS BMUSIC BLOCK cont. :
1 |SUBR GA GASCORE H LXI, @ MUSIC-BARRAY-Z2 Y LXIK: bmusic JHMP,
Z|DECIMAL —--v

31

IENPIFIPUN R s
D B S IR R - R N R



Fom e ——— Block 159 o
@10 SUBROUTINE TO 3TART AN ATTACKER VECTOR ) DECIMAL
1|F= DINGBAT ‘ o
S 218UBR ATSTART (ASSEMBLE DI, PINTERFLAG LDA, & aNa, DINGBAT JRNZ;, .
3'H PUSH, B PUSH, 418 D LXI, D PUSH, ' '
4 lgetnode CALL, H FUZH,
SIFRaAME 2 Y L LDX, 2 Y H LDX, H PUSH, X POPX,
GICLRVEC Call, 7 ¥ a LDX, a VFYBH X 8TX, 6 ¥ C LDX,
TIXRACKBITS CalLl, M XRa, a M MOV, EIl, Y PUSHX, GETaASTaATE CaLl.,
8i1Y POPX, L VYL ¥ B5TX, H ¥YYH ¥ STX, E VXL X STX, D ¥XH ¥ STX.
SISETSTDH CaLL, STarRTVYEC Call.,
1@} UNFRAME B FPOF, E FOF, E FOFP, H POF,
111 TOGGLEMEMBER CalLL, Ga JMF,
121 LABEL DINGEBAT EI, RET, ASSEMELE: -
131/CODE ATT X PUSHX, H FOF, Y FPUSHX, D POF, EXX:
14{B FPOP, H POP, ATSTART CalLL,
151EXX, D PUSH, ¥ FOFX, H PUSH, X FOFX, NEXT -->
e e e e Bloclk 160 - ———
Rl ROQUTINE TO RETARGET aN ATTaACKER 1}
1 iHEX
2iSUBR TaARGET H PUSH, VYH X a LDX, VFYBH X SUBX,
314 SRLE, a SRLR, & C MOV, VYH FBVECTOR LDa, & SRERLR, a SRLR, .
41C SUB, & SRAR, A EFRAR, A E MOV, VYDYH X B LDX, B SUEB, & < MOV,
SIE A MOV, B XRa, C & MOV, @¢, IF, & SRAR, C ADD, THEHM,
Ela VDDYL X STX, 7 & BIT, @ a4 MVI,
7ile<», IF, CMaAa, THEN, & VDDYH X 5TX, ,
SIVDDYL X & LDX, adES Cabl, @ aNI, 6 CPI, CY¥~, IF, € & HVI,
9ITHEN, &4 C MOV, @ B MVI, YPTEL X L LDX, VPTEH X H LIDX,
ie}/B DAD, M E MOV, H INX, M D MOV, E YPATL X S5TX,
111D VPATH X STX, H FPOF, RET,
12/ DECIMAL —=2
131}
14
151

@1 PATTERN TAELE FOR GAL3 )
1!DATA GAL3TEL GAL34& , GAL3R!1 , GAL3RZ , GAL3R3 , GAL3R4 ,
21 PATTERN TABLE FOR GALZ )
3!DATA GALZTBL GAL2A , GALZR1 , GALZRZ , GALZR3 , GALZR4 ,
41C PATTERN TABLE FOR GAL1 )

SIDATA GAL1TEBL GALia , GALIRY , GALIR2 , GALIR3Z , CALIR4 ,
61¢ PATTERN TASLE FOR GaLd )

7IDATA GALATEL G204 , SALARY , GALARE , GALARE , GALARA
Bi-—>

-3

19

111

121

131

14

131




@1{ REENTER GaLaXIaN 4

1 {DECIMAL :
2I1DATA REENTER4 ASM 1320@ SETXC NULPAT SETF @ @ SETDC @ @ SETDDC
3125 SHAIT RENTGAL SETR 2 SHWaIT ¢ PATI 4 SHWAIT FLIPGVER ACALL
41120 SHAIT AHALT

-

[EERr T G T Y

ARpUN~~al~NNURLUN-,E AWMU D

o e e e Block 1683w e
( LEFT ROLL GaL3 »

: DATA DIVE3 aASM TARGET ASMCALL EBOMER aACALL 32 3IWAIT TaARGET.

ASMCALL 4@ SHAIT TaRGET aSMCaLL 49 SWAIT REENTER aJHMFP

D

D

aTa LEFT3 a5M GAL3TEBL SETPT LEFTROLL ACALL DIVE3I aJrP
ATAa RIGHT3 ASM GAL3TBL SETPT RIGHTROLL aAcCaLL DIVES AJMP

S b el el el b

@i LEFT ROLL GALZ )

~11DATA DIVEZ ASM TARGET ASMCALL BOMER ACALL 3¢ SWAIT TARGET
2iasMCalL 1@ SWAIT BOMEBADIER ASMCALL 6@ SHAIT

3IREENTER AJMP :

4| DATA LEFTZ ASHM GALZTEL SETPT LEFTROLL acall DIVEZ AJMP
SIDATA RIGHTZ ASM GALEZTEL SETPT RIGHTROLL ACALL DIVEZ &JMP
Ei-—13

T & ) g o= & W Lo

S el 3 R N



o e e e e Block 1858 —~m— e ———

@i¢ ROLL GAL1 LEFT aND RIGHT )
1{DATA DIVE1 A3M TARGET ASMCALL BOMBR ACALL 1@ SHQIT TﬁRGET
Z'QSHCALL 76 SHWAIT REENTER AJMP

3/DATA LEFT1 ASM GALITBL SETPT LEFTROLL ACALL DIUEi ﬁdHF ,
4iDATA RIGHT1 ASM GAL1TBL SETPT RIGHTROLL ACALL DIVE1l AJMP

|
6!
7!
LY
91
10
111
12|
131
14
15! |
F——— Block -] I ———
@!( RANDOM GORF GOODIES ) | ’
1 {HEX

2!DATA GORFEXIT ASM 40 © SETDC 11 SWAIT REENTER AJMF
3!DATA GALGORFR ASM © 100 SETDC 0A AREPEAT GORF SETP S SWAIT
41GORFB SETP 5 SWAIT ALOOP GORFEXIT AJMP

S5!DATA GALGORF ASM 4800 SETXC NULPAT SETP

6! @ SETDC @ 0 SETDDC 28 SWAIT OFE @ SETS

7IRENTGAL SETR { SWAIT GORFE SETP 10 SWAIT

8!XADDURITE SETR 1 GALGORFR RANDOMDO

9!e -10@ SETDC

10!0A AREPEAT GORF SETF 5 SWAIT GORFB SETP 5 SWAIT ALOOP
11 GORFEXIT AJMP ,

12 |DECIMAL --7

13!

141 : )
15!

21C LEFT PEELOFF FOR GALAXIAN 4 )

11DATA DIVE4 ASM TARGET aSMCALL BOMEBR ACALL 2@ SHAIT TARGET
21asSMCALL 4@ SHAIT TARGET ASMCALL 46 SHAIT 3 GALGORF REANDOMDO
JIREENTER4 AJMP

41DATa LEFT4 A5M GAL4TEL SETPT LEFTROLL ACALL DIVE4 AJMF
S1DATA RIGHT4 ASM GAL4ATEL SETPT RIGHTROLL ACALL DIVE4 AJMFP

|
I
w

PR A ey
U1 = D) I o= @ 19 0~



@
1
z2
3
4
=1
=
7
&
2

19
11
12
13
14
15

Q
B |
2
3
4
5

=
7
3
3
i@
11
12
13

14
15

e}
1
2
3
4

&
7

&

t-—————— Block 168————~——-

¢ ATTACK FATH TABLES

IDECIMAL

iDaTa LEFTATBL LEFTY1 , LEFT1 , LEFTZ .,

IDATA RIGHTATEBEL RIGHT1 , RIGHT1 , RIGHTZ , .
1DAaTA ATG1 32 B, 255 B, 11 B, 2492 B, LEFT3 , 18 B, @ E, LEFT®
2@ B, @ B, LEFT4 , 255 B,

1DATA ATGZ @ B, 144 B, 19 B, @ B, RIGHT3I , 27 B, 16 B, RIGHT3
i2z@ B, @ B, RIGHT4 , 255 B,

IDATA ATG3 32 B, 25% B, 35 B, 240 B, LEFT3 , 43 B, @ E, LEFT3
44 B, @ B, LEFT4 , E255 B,

iDATA ATG4 @ B, 144 B, 43 B, @ B, RIGHT3 , 51 B, 18 B, RIGHT3
44 B, @ B, RIGHT4 , 255 E,

IDATA ATGTBL ATG1 , ATGZ2 , ATG3 ., ATG4 ,

; ?

H

R Elock 16—

I{ SUBROUTINE TO RESET THE ATTACK TIMER

IHEX SUBR SETATHMR B PUSH, A C MOV, INVADERSLEFT LDA&, &5 CPI,
iCy~, IF, SKILLFACTOR LDA, A& ANA, ;

ie=, IF, LDAR, 3F ANI, ELSE, A DCR, ©=, IF, @ C MV¥I, LDAR,
11F ANI, ELSE, & C MVI, A4 XRa, THEMN, THEN,

ia B MOV, INVADERSLEFT LDA, B ADD, C ADD, ATTACKTIMER STaA.,
| THEN, B FPOP, RET,

i SUBROUTINE TO aABORT IF INVADER TOO CLOSE TO EDGEES 3

{F= NOGO

| SUBR CKFPATH (ASSEMELE H PUSH,

IC A MOV, CALCINYY Call, MASTERY LDED, D DaAD, H & MOY,

IH POP, 1E CPI, NOGO JRC, 894 CPI, NOGC JRMC,

i E MOV, H INX, M D MOV, XCHG, A& ORa, RET,

ILABEL NOGO A XRA, RET, ASSEMEBELE: '

IDECIMAL —=2>

i

i ATTACK ROUTINE FOR CODES 1 THRU & ) HEX

ISUBRE AT1TE

iC A MOV, 4 CFI, CY, IF, LEFTINVN LDA, & DCR, LEFTATEL H LXI,
ELSE, RIGHTINVN LDA, 4 SUI, RIGHTATBL H LXI.,

i THEN, C ADD, A € MOV, 3 aNI,

iIRLC, A E MOV, @ D MYI:, D DAD.

tH PUSH, XEACKEITE Call, H FOPR, RE,

TCRPATH Call . @ B OMVI, ‘

PATSTaART Crll: 1© & MY, DITATHMRE JMP,

L it




P e o e e Block 171

@) AaTTAaCK ROUTINE FOR CODES 7-1@ 2

1IHEX F= ATSL F= FPTL F= NOPE '

218UBR ATG7T1@ <(ASSEMEBLE .

31C a MOV, RLC, & C MOV, @ B MVI, aTGTEL H LXI, B Dab,
4iM E MOV, H INX, M D MOV, XCHG, MASTERY 1 + LDa, M CHMPF,
SIRC, H IMX, M CMP, ENC, H INX, H FUSH, @ B MVI,

siLAaBEL PTL M C MOV, H PUSH, XALIVERBITS CalLlL, @< >, IF,
FIXRACKEBITS Call, 9<», IF, B INR, ELSE, H FPOP, H FPOP, RET,
BITHEN, THEN, H FOF, H INX, H INX, H INX, H INX, M & MOY, & INR,
9IPTL JRNZ, H POF, B ORA, RZ, ‘ .
10150 A MVI, SETATHME Call., ‘
111LABEL ATSL M € MOY, H INX, M B MOV, H INX, M E MOV, H INX,
12iM D MOV, H INX,
131C A MOV, a INR, RZ2, H PUSH, D PUSH, B PUSH, XRACKRBRITE CaLL,
14!/B POP, H FOF, MOFPE JRZ, ATSTaRT CalLL.,
15{LABEL NOFE H FoF, ATSL JMPR: aA5SSEMBLE > DECIMAL --3

@i CHECK FOR aTTnCK RCUTINE J HEX

11F= NOAT

2i{CODE CHECKATTACK <ASSEMELE X PUSHX, Y PUSHX, EXX,
JIATTACKTIMER LHLD, H & MOV, L ORA, NOAT JRNZ,

4} LDAR, @F aNI, & INR,

5{eD CPI, CY, IF, RRC, 7 ANI, A4 C MOV, ATITE CalLL.,
&} ELSE, @D SUI, A C MOV, ATG7Tie Call, THEN,
7ILABEL NQAT EXX, Y POFX, X POFX, NEKXKT

8| ASSEMBLE >

SIDECIMAL --2

19

111

121

131

14}

151

21(¢ FPHASOR INTERCEPRT CHECK ROUTINE )
11F= INTLOG
Z1SUBR PINTER <&aSSEMEBLE
JIPINTERFL&AG LD&, & aia, RNZ,
4{1 C MVYI, CHECKALL CalLl, @<>», IF,
S5IPQSRH PGS Y RESX, PQSDW PGS Y SETX.
SIVYL ¥ L LDX, WYX ¥ M LDX, FINTEZRY SHLD,
FivelL ¥ L LDE, VXH ¥ ¥
BIVRACK ¥ C LDX, = 2 I1I7, @ 1 IVIBITE CaLL, M XREn,
Sia M MOW, THEN, I = ¥
19 THEN, RACKC
11 1LaBEL INTLC
124




@i GaLaXIlaN COLORS AND WAIT ROUTINE
1 |HEX
21DATA GALCOLORS 7 B, 7D B, GB B, 5a B, 7 B, 7D B, @E E, 5a B,
31
4! WAIT FOR aTTaCk TO END ROUTINE )

)
11 RACKWAIT 1 &8 @ DO I RACKBITS B I ALIVERITS E@

7i<>» IF DROP & THEN LOOF ;

81y WAITOUTATTACK BEGIN EBEMS RAaCKWAIT END SHUTUP

9I!DECIMal -->
10}
111
12}
131
14}
151

o e o e e Black 170 e
@l INITIALIZE GalLaxIaM GaME 2
1JHEX ¢ INITGAL @ FLOOD INITMISSIONRAM 32 MISSION 1
ZIRESETRACK MAKEFRATS DRAWMISSIONSCREEN
31120 D022 408 A" GALAXIANS" COUNT SPOST
4 1 GALBUMFER BUMPMASTERROUTINE | & GaLaXPaT INVPATAER |
S51GALAXNORMLFAT NORMLPLI 1| 3000 MASTERX ! PINTER FHASINTR !
618¢ @ DO MASTERY @ I ANIMSTATE ! MaASTERX @ I 1+ aNIMETATE !
7i2 +LO0OF * WaITOUTATTACK REINIT | & 0 DO 6 I RACKERITS Bi LOOF
517 © ALIVEBITS B! ©F 1 ALIVERITS Bi 1F 2 aALIVEEBITS B!
Q1eF 3 alLIVEBRITS B! @F 4 gLIVEBITS B! iF 5 aALIVERITE B!
ioF & ALIVEBITS B! 7 7 ALIVEBITS B! ’
11129 INVADERSLEFT ! © LEFTINVMN ! 38 RIGHTINYN |
1212 PINTERFLAG ! BaTOoTal ¢ DO @ I BOMEARRaY Bl LOOF
131GALFBa FBaMNIM | aACTFE
14} GETNODE DUFP PV1 | @ ZWHAP | INITBOMES @ aAZ VETART
1515 GALCOLORS FUC ; DECIMAL ~->»

e e e e Block 178 e

a1 SCAN LOOF aND HAIT ROUTINE )

11: GALSCAN WRTINY CHECKATTACK FIRECHECK PHASORINTERCEFPTCHECK
ZIPLAYERHITCHECK BMS

31: GSWHAIT WHTIMER | BEGIN WRTINY FIRECHECK PHASORINTERCEFTCHECK
41BMS WTIMER @ & = END ;

1: GSWAITI WTIMER | BEGIN FIRECHECK PHASORINTERCERPTCHECK

EIBMS WTIMER @ 2 = END

TIDECIMAL

-
3

FECNRPICRE N NN Y
Ut 4 L g = a0 Do



[E PR A

PRERPIE S G R : ¢
G e 3T = @D 0o~ MUl B DR & M= & @Co~n O & W R

@1( ANIMATION STUFF TO DUMP OUT GALAXIANS )
11DATA DUMPREENTER ASM 19200 SETXC NULPAT SETP RENTGAL SETR
211 SHWAIT @ PATI 20 SWAIT FLIPOVER ACALL 120 SWAIT AHALT
31DATA DUMPGAL1 ASM GAL1TBL SETPT DUMPREENTER AJMP

4!DATA DUMPGALZ ASM GAL2TBL SETPT DUMPREENTER AJMP

S1DATA DUMPGAL3Z ASM GALITBL SETPT DUMPREENTER AJMP

6!DATA DUMPGAL4 ASM GAL4ATEBL SETPT 19200 SETXC NULFAT SETF
7IRENTGAL SETR 1 SKAIT @ PATI 4 SWAIT FLIFOVER ACALL 120 SWAIT
a81AHALT

9=
10!
11}
121
131
141
151

fm—————— Block 178————enn

®!( DUMPOUT ROUTINE )
1{HEX 142 C= DUMPST DECIMAL

: PLYGA GASCORE B2ZMUSIC ;

: DUMPGALS EMUSIC E2MUSIC PLYGA WRTINV
57 © DO DUMFGAL1 I DUMPST VSTART & +LOOP 120 GSWAITHY
PLYGA 58 1 DO DUMPGAL1 I DUMPST VSTART 8 +LOOF 110 GSWAIT
PLYGA 59 2 DO DUMPGALZ I DUMPST VSTART & +LOOFP 100 GSWAIT
P
F

i
d
!
i
|
IPLYGA 52 11 DO DUMPEAL3 I DUMPET VYETART & +LOOF 4“@ GEHURIT
IPLYGA DUMPGAL4 Z2 DUMPST VSTART DUMPGAL4 44 DUMPZET YSTART
180 ATTACKTIMER |
=2
i

i

i

!

i

tmmm—————Block 178 ————

{ SCAN LOOF AND STaARTUF )

HEX

1 GALAXIANS IMITGAL DUMPGALS BEGIN GALSCAN
ENDOFFRAME @ END GALCOLORS 5C 3 FDE ;

HEX A% G34E Ul * GALAaxX1ANS GSAE 1+ Ul

: BEGINGAME STARTGAME SKILLFACTOR ! GSAE 1+ @ DOIT
DECIMAL

1
]
i
1
1
1
]
i
i
]
i
1
1
i
1558
]
i
]
i
]
]
B
q
]
B
t
il
]
q
]
]



Fe—————— Block 196-—=———=——

@i SYSTEM LOAD ROUTINE ) 16 BASE !

1{CODE I &EDD , @@ B, 66DD , @1 B, ES5 B, NEXT. »
' 2{CODE UNMAP @aAF B, @F3D3 , @F3D3 , @FF3E , @FAD3 , NEXT
31HERE CONSTANT .eot ( end of TERSE )
i @ VARIABLE .o ( #blks .20t - 4000 ) @ VARIABLE .dp
] ® VARIABLE .+t ( ¥blks 4900 - 3002 ) @ VARIABLE .vp
d @ VARIABLE .h { #blks 200@.- HERE Y & VARIABLE .la
H 1 VARIABLE .f ( #blks F2@@ - FFFF 2
i: bleoad ¢ from-blk to-addr #blks --- next-blk
i DUP »R @ DO ZDUF DROF I + ELOCK ZDUF DROF
1
|
|
i
|
i

1 400 ¥ + 4@ UNPROT BMOVE PROT LOOP DROP R:» + ;
1 boot .o 1 bload .eot .o @ bload
4009 .t @ bload 3002 .h @ bload FR0Q .¥f @ bload
.dp @ DP | ,vp @ YPTR I .la @ LAST ! ;
UNMAFP SCR @ 14 boot DECIMaAL ." 03-18-80" ., fast OK 5
?Aa BASE ! ;S
o e o e e Block 198w

I( SYSTEM LOAD ROUTINE )Y 16 EASE |

ICODE 1 BEDD , @@ B, &66DD , @1 B, ES B, MEXT

|CODE UNMAFP @4AaF B, @F&D3 , @F3D3 , @FF3E , QFAD3 . NEXT
'HERE CONSTANT .got { end of TERSE ) ‘

H @ VARIABLE .o { #blks .eot -~ 4000 ) @ VARIAEBLE .dp
H 2 VARIABLE .+ { Ehlks 46006 - 8608 )} @ VARIAELE .wvp
! @ VARIAEBLE .h ( #hlks 8000 - HERE Y @ VARIAELE .la
| 1 VYaAarRIAEBLE .¥ { #hlks FO@@ -~ FFFF 2

! bload ( from—-hlk to-addr #bhlks --- next-blk ?

! DUFP R @ DO ZDUFP DRECP I + BLOCK ZDUFP DROP

1
i
i
H
!

1
1
1
1
1
1

1 490 ¥ 4+ 400 UNPROT BMOVYE PROT LOOP DROP R» +
! boot .0 i bload .ect .0 @ bicad
4009 .+ @ bload 2008 .h @ bload FEGE .¥ @ bload
.cdp @ DP ! Lvp @ YPTR | ,la @ LAST ! 3
TUNMAP SCR @ 14 boot EECIMﬁL L' @3-18-80" . fast 0K 35
5184 BaASeE ! ;8
e e Block 199

@1¢ SYSTEM LOAD ROUTINE ) 16 EBASE !

11CODE 1 BEDD , 9@ B, S6DD , ©1 B, ES E, MNEXT

Z1CODE UNMAP ®AF B, @FAD3 , @FSD3 , OFF3E , G@FAD3 , NEXT

CONSTANT .eot ¢ end of TERSE )

YARIABLE . { sblks .cot - 40068
' . ¢ 1 LEBT - ABGD

I
m
A
m

&

)]

o NI

2 ?APIQPLF

[

L

i
bioad &
DUP R
1 402 =
oot
4200

dp @ !
14 TUNMAar SCE 2
191@s BazZE | :Z

(RS
e @Wies100m4aQ

s
L'.v.'l



100 1¢
101 1¢
1e21¢
150 ¢
151 1¢
1521¢
1531¢
1541 ¢

185 1(

156 1(
157

188 1¢
19310¢
i@«
181 ¢
182i¢
16831«
164 1¢
1851

BEGINING OF ATTACK FIGHTER GAME ) = .
ATTACK FIGHTER PATTERNS - LEADER PQTTERN )
MISSIONS- LASAR LZ ) HEX

ATF VARIABLES )

PFHASOR INTERCEPT CHECK ROUTINE ) :

TIME BASED VECTOR UPDATE - WITH LIMIT CHECKING ?
FORMATION LEADERS ALMOST NULL INTERRUPT ROUTINE 3
ANIMATION TO ACTIVATE FORMATIONS
ROUTINE TO ACTIYATE THE FORMATIONS )
KaMIKaZE aTTack COORDINATOR 2 ‘
- RANDOM MOVES FIGHTER FORMQTIONS yo
&l LASER BLAST

FORMATION MOVE ROUTINE
INTERRUPT ROUTINE
LASER ANIMAT
CHECK F

o AND WICTOR START
WQ”’“W STATE VYARIABLE AND EITHER FIEE

FORMATION MCOWE CHECK ROUTINE )
TEEASE STUFF
AND WAIT ROUTINE
INITIALIZE AaTTACK FIGHTIRE GaME

ANIMaTION LIST FOR FIRE
ATTACK FIGHTERS COLORE

SCaM LOOFR AND STARTUP

3

¥

)

ROUTINE

3

3

3

CR REVECTOR >



{

m@»uma@m&aﬂmmhum

@1 BEGINING OF ATTACK
1DATA GSAE @ E,

-

NN OLo~- U~ LN

e el S R D

2

¥

——— —

FIGHTER GAME )

2{( ATTACK FIGHTER PATTERNS - LEADER PATTERN )
1iDATAa LEADER 4 B,

2109000 B,
Jieee3d B,
4 le@ed B,
5ie¢ee B,
Glepe® B,
711111 B,
3|2000 B,
Sieee@ B,
1eleoee B,
iileede3 B,
12160009 B,
13'D:C7Mﬁ'
14}
151

@
3333
2220
@220
2229
2222
2228
Q2209
@228
3333
1sleas e

e

B,

11
3600
3000
2000
RRG
Q2@
2229
REZG
DRRE
2o
3000
efelnir

lez

@'( MISSIONS- LASAR LZ
» 11DATA LZSCORE ASH

Q

DECIMQL

e e e o M e e e —— ——

P P A )

is

28 MaASTER #G2 D3

B,
B,
B,
E,
E,
B,
E,
E,
E,
E;
B,

™
py

QUAD
2000
2000
0000
0000
0RO
0000
0BG
0000
0000
0000
0000

-1 28

B,

#H4 TONES CC ABVOLS 1C MCVOLS

2 1 1 20 MOVENOISE 1 2 @ MOVESOUND 1 COUNTFPANS FLAY
220 1 -1 @ MOVENOISE 1
KBSCORE LDFCC (

8 RAMBLE 1 COUNTFPANS FLAY:

Jump to background sound 3



FR—— Rlaock §=17 P ——

i ATF VARIABLES )
1@ V= TBVY1 @ ¥= TBVYZ 5 ARRAY F1 5 ARRAY F2
9 V= FSV1 @ V= FIVYZ
IDECIMAL —->
1
1
i
=
=
]
H
19|
111
121
131
141}
151 -
t——————— BElack e

{ PHASOR INTERCEFPT CHECK ROUTINE )
DECIMAL F= INTLOG

ISUBR FPINTER <(ASSEMELE

FINTERFLAG LDA, A ANA, RNZ,

1 € Mvl, CHECKaLL CalLL, RZ,

PQSRH FQS Y RESX, FQSDW PQAS Y SETX,
¥YL Y L LDX, ¥YH ¥ H LDX, PINTERY SHLD,
WXL Y L LDX, ¥XH Y H LDX, PINTERX SHLD,
VRACK ¥ A LDX, PINTERN STA,

1 A MVYI,
P
{
v
R

1 INTERFLAG STa,

1 INVADERSLEFT LDA, & DCR, INVADERSLEFT STaA, 1

1 erase CalLlL, PQERH FPQE X RESX,

1 ET, ASSEMBLE » -

1

1
e e e e e e e Block 198=—m— e e
I{ TIME BASED VECTOR UFDATE - WITH LIMIT CHECKING 3
'DECIMAL F= LCD1 F= LCDZ2
'SUBR VUPDLC (ASSEMBLE
iC A MOV, A ANA, RZ, { DONT IF ZERO VECTORING HWANTED 2
IWXL X L LDX, ¥R X H LDX, VYDHEL X E LDX, YDXH X D LIDX, C B MOV,
ILaBEL LCD1 D DAk, LoDd DJMZ, H 4 HMOV, WDDXL X 1P¥; CY, IF,
YDDXL ¥ H LDhx:, & L MY, L WDEL ¥ BT¥, L VDXH ¥ 27T, ELZE,
IYDDXH X COM ‘ ; WDDER M K LDX, 2 L MYI, WRELL R BTE,
H.. WREM K 27T "“&E"“‘a LoWEL X ST, H WM X ]

YL X L LIDX,
LABEL LCDZ D
JODYL K H LDX,

Fe:A

-

R RS RS S i pa - . .
m&mmu@ijmﬁmmhmm—ﬂm m#mmﬂommﬂmmhman MELNee D~ DN -

EDELIKQL ——



i FORMATION LEADERZ ALMOST NULL INTERRUPT EOUTINE

11 SUBR FLEADER TBCALC CALL.
ZIDECIMAL -->

31
4
51
6!
7!
5|
9|
10!
11}
12}
13
14}
151
R et Block 154 mmemm
@!¢ ANIMATION TO ACT
1 {HEX

VUFPDLC CaALL.,

IYATE FORMATIONS

aup CalLl,

b :
KILLOFF JMF,

2i{DATA TBYTL ASM FLEADER SETR NULPAT SETP 401@ @aeeC SETDDC

3{FOREVER

i20 SHAIT EVERFOR

4| DATA ATBY1 ASM 38@06 ZETXC 10900 SETYC TEVTL AJMF
S5IDATA ATBYZ ASM 38@H SETXC 4890 SETYC TBVYTL AJMP
&I DATA ALEADER aAS5SM LEADER SETP FOREVER 128 SHAIT EVEEFGR

?IDECIMQL —-—3

81
31
10!
111
121
13!
14}
15!
tom Block 155 ——m e
@1¢ ROUTINE TO ACTIWATE THE FORMATIONS ) |
1/HEX : STARTFORMATIONS GETNODE TBV1 ! GETNODE TBVZ
215 0 DO GETNODE I F1 ! GETNODE I F2 ! LOOP
31ATEBVI © @BA TBY! © XVWSTART ATBYZ @ OB& TEVE @
41TBV1 @ 400 © AKAMI 03 1B2 @ F1 @ FSTART
SITEVZ € 400 @ AKaMI 03 132 ¢ F2 € FSTART
SITBV1 @ 408 ! JKAM
7 e 400 ,

i RS B

P T Y
DAL I I I R )

& NN @@

TP e Y e

AWSTART

4 FSTaRT
3 THEW
FETART



Fomm——————— Black 158~ ——

21 KAMIKAZE ATTACK COORDINATOR )

1 /HEX SUBR KAMIATC ATTACKTIMER LDA, A AMA, RNZ,

2iLDaR, 7 aNl, 4 CPI, CY, IF, @ F1 H LXI,

31ELSE, @ F2 H LXI, 3 aNI, THEN, RLC, & E MOV, @ D MVI,
4{D DAD, M E MOV, H INX, M D MOV, D PUSH, X POFX, DI,
SIPASRH PQS X BITX, RZ, ASFLOK VAUXS X EITX, RZ,

BIVYH X A LDX, 2@ SUI, S0 CPI, RNC,

7ILDAR, 1 aNI, @=, IF, KaMIATL H LXI, ELSE, KaMIaTR H LXI,
S1THEN, ASFLOK WaAUXS X RESX, CRaASHA CaLl, LDAR, 7F ANI,
9120 ADI, ATTACKTIMER S7A, FPLAYKBS JMP,
19}
11 CODE CKKAMI X PUSHX, Y PUSHX, B PUSH, KaMIATC Cail, EI,
12'B POP, ¥ POPX, X POPX, NEXT
131DECIMAL -->
14}
151

2l FORMATION MOVE ROUTINE - RANDOM MOVES FIGHTER FORMATIONS
1 |HEX SUBR FMOVER ( IN IX=FORHM WECT DE=Y BIAS )

2iD PUSH, SKILLFACTOR LDA, A& aANa, 0=, IF, 40 D LXI, D PUSH,
3130 D LXI, ELSE, Z2¢ D LXI, D PUSH, 18 D LXI, THEHN,

4lrnad CALL, D POF, D DAD, H PUSH, ¢ TIME .
512000 D LX1, rnd ChALL, 20@@ D LXI, D Dab, D FPOP, D FPUSH, DI,
siVEL X C LDX, WEH X B LDX, CDELTA CaLL, L VXL ¥ 5TX,

7iH ¥XH X 8TX, E YDXL X 5TX, D VDXH X BTX,

314000 D LXI, rnd CalLt, D FPOP, B POF, D FUBH, B Dab,

IIVYL X C LDX, ¥YH ¥ B LDX, CDELTA CALL,

1L ¥YL X 5TX, H ¥YH ¥ ZTR, E ¥DYL XK 5T, D VDYH X BTH, EI,
11{D POFP, RET,

12| DECIMAL —-=->

131

14}
151
Fo—————— Block 158——=——=——

21¢ INTERRUFRT ROUTINE 70 DRaW LASER BLAST

11( YDDXL=STATE VAR, VDDXH=X COUNTER, VYDDYHL=SCREEN ADDR 3
Z13UBR BUMFPLAZ A& INR, A VDDXL ¥ STH, VEH X & LDX, & ¥DDXH X BTX,
JivSal X L LD¥, ¥3aH X H LDX, L ¥DDYL X BTX, H YDDYH X ZTX, RET.,
4 1HEX F= DRL «

SI3UBR SLASER <(ASSEMEBLE PQTE X < LDHE, € FETE X MVIE,

Bi1C A MOV, & AaNa, KILLOFF J2Z,

FIWDDXL ® & LDX, & aMa:. =, IF, BUMRLAZ Call,
BIVDDXH X & LDXE; IF. WDDXL ¥ &
gle=, IF, BUMFLAZ
191ELSE, C B - Ak, A B VD
11 IY¥DDEH ¥ I H ETHE: 0 & MY
121%DDYL ® |

12 1LAREL DRL
141L VDDYL =
151 THEMN, KIL

M MV DRL
DY X BTH,

DFF GJMP . ADSEMBLE > DECIMAL —-—2>

s

.



21 LASER aANIMaTION AND VWECTOR START ROUTINE
1 {HEX

2{DATA LASERA ASM SLASER SETR NULFPAT SETF 4 SHAIT

31 :

‘4 1SUBR LSHOT DI, ¥XL Y L LDX, ¥XH Y H LDX, H PUSH,
SivYL Y L LDX, ¥YH Y H LDX, ©59@ D LXI, D DAD, H FUSH,
SILASERA H LXI, H FPUSH,

71@ H LXI, H PUSH,
81@AZ2 H LXI, H FUSH,
FIAYVSTART JMP,

12 {DECIMAL —--

11}

121

131

14}

151

@!( CHECK FORMATION STATE VARIAELE AND EITHER FIRE OR RE?ECTOR b)

1 |SUBR ZaFFORM ( FREEZE VECTOR FOINTED AT BY IX :
21A XRA, A YDXL X STX, A VDXH X STX, A VDYL X STX, A& VDYH X STX,
3IRET,

4] , '

SISUBR FCHECK ™M A MOV, A ANA, o=, IF,

614 INR, A M MOV, ( LASER SHOOTER ) DI.
7iPAQSRH PQS Y BITX, @¢:, IF, ZaFFORM CaLL.,
&IVXH X A LDX, A IMR, A E MOV, @ D MVI, D FUSH, ( TIME STUFF )
S{LSHOT CALL., LZ3CORE H LXI, MBZ2 ¥ LRIX, pmusic CALL, D FOF,
12| THEN, ELSE, A XRa, A M MOV, FMOVER CALL,

111 THEN, RET,

12/ DECIMAL —-3

131

141

15}

i

@l FORMATION MOWE CHECK ROUTINE )

1{F= NC1 F= NC2

2 |HEX CODE FMC <{ASSEMBELE

31% PUSHX, Y FUSHX, B FUSH,

4|TIMER1 LDA, A ANA, NC1 JRNZ, 4 F1 LIYD,

5ITBVI LIXD, 168 T LXI, FSV{ H LXI, FCHECK CALL, TIMER
6!LAREL NC1 : 5, A ANA, NC2 JRNZ, 4 F2 LIYD,
7ITEVE LIXD, FEVE ® LXI. FCHECK CALL
2ILABEL NOE

IR FOP, Y POFX, X FORY, NEXT ASSIMELE:

19 DECIMAL —=>

11

12}

[
L
m

DED,

TIMERZ BDED.

—F

-

]
141
151



T — Block -} JEE——
( ANIMATION LIST FOR FIREBASE STUFF )

INVADERSLEFT STa, THEN. ) EXPLODEFE CaALL.,
A PUSHX, TBY1 LIXD, ZAFPFORM CalLL,
TBYZ LIXD, ZaPFORM CalLL, X POPX, RET,

AJMF DECIMAL -—-3

aTA ATFCOLORS 7 B, ¥D B, @B B, SA B, 7 B, 7D B, @B E.

(
H
D
F= NYD F= YWD F= S5al

CODE SCANARRAY <«ASSEMBLE EXX, H POP, X PUSHX, S B M¥I,
LABEL SalL M E MOV, H INX, M D MOV, H INX,

D PUSH, ¥ POPX, FQERH PQS X BITX,

@< >, IF, ASFLOK ¥WAUXTS X BITH, NYD JRZ, THEN,

Zal DJINZ, 1 H LEI, YWD JMPR,

L
L

SUBR ATFINTER CKATRS CaALL, ¢ @<>», IF, INVADERSLEFT LDaA,

A DCR,

HEX DATA ATFFEBA ASM ATFINTER SETI Z0e5 BeeS SETDDC PLAYERANIM

5A B,

3
10 {LABEL NYD @ H LXI,
111LABEL YWD X POPX, H PUSH, EXX, NEXT ASSEMBLE> ,
121: ATFWAIT REGIN EMS ¢ F1 SCANARRAY © FZ SCANARRAY AND END
131SHUTUP ; DECIMAL ——»
14
15

4= mm—m—=Block - T RSTRR—

@1¢ INITIALIZE ATTACK FIGHTERS GAME ) ,

11HEX : INITATF © FLGOD INITMISSIONRAM 33 MISSION I
2| DRAWMISSIONSCREEN

31100 5000 4@ 4* ATTACK FIGHTERS" COUNT SFOST

410 PINTERFLAG | PINTER PHASINTR | 7 ATFWAIT REINIT !
511 FSY1 ! 4 FSY2 |

& ! ATFFEA FEﬁhI? I ACTFER

7ZIGETNODE DUP Pyl ! & ZWAP !

8138 ATTACKTIMER ' <7 TIMER: | 4& TIMERT |

9IDECIMAL ——>

!

11

21

2!

41

5



o ———— Block 165~ m e e
( SCAN LOOP AND STARTUP )
: ATFSCAN FIRECHECK PHASORINTERCEPTCHECK CKKAMI FMC
BMS PLAYERHITCHECK ;
HEX : ATF INITATF STARTFORMATIONS § ATFCOLORS FUC
EMUSIC E2MUSIC | |

5!BEGIN ATFSCAN ENDOFFRAME @ END

615 FDE ; |

FIHEX A5 GEAR Ul ’ ATF GSAR 1+ U!

': BEGINGAME STARTEAME SKILLFACTOR | GSAR 1+ @ DOIT ;

~ 9{DECIMAL :%

10}

11!

ey}

131
14}
1514

@i
'q-yli
21
31
\r4=



"@ee!( BEGIN MISSIGN 4 GOODIES )

121i{( TIE FIGHTER 1 o
“1@2!¢ TIE FIGHTER PATTERN 2 ¥ - .

1031¢ TIE FIGHTER PATTERNS 3 AND 4 y

1941¢( X WING PATTERN 1 )
1951( X WING PATTERNS 2 AND 5 )

1961¢ X WING PATTERNS 3 AND 4 )

1@7!( PHOTON TORPEDO PATTERNS )

1@81¢ PHOTON TORFEDO PATTERNS CONTINUED )

1@9!¢ FINAL PHOTON TORPEDO DISINTEGRATION PATTERN )
11@!¢ SHIP SPIRAL- SP, FIREBLAST FE ) HEX

111}¢ MISSIONS- STAR SPRIAL SOUND 3 HEX

112!¢ MISSIONS- BLACK HOLE EMERGENCE ) HEX

15@!( MISSION FOUR - SPACE WARP )

1511¢ PHASOR INTERCEPT CHECK ROUTINE )

1521¢ CHECK WITH INTERCEPT WITH FIREBASE - IF S0 KILL 1T )
153|( CHECK FOR ATTACKER - FIREBASE INTERCEPT y . '
154!1¢ COROUTINE GOODIES )

1551¢ POINT WRITE ROUTINE STUFF )
" 1{56!¢ POSITION TARLE FOR ATTACKERS LEFT DISPLAY >
1571( SPIRAL ANIMATION SUBROUTINES ) : ,
1581( ANIMATION SEQUENCES TO START SPIRALING ATTACKERS )
1591¢ RETURN ZFIZAL STATUS FASED ON SKILL FACTOR
16Q 1 COMMAND T0 JTQWT c”'““L*”ﬁ ATTACKERS 3
161 1( ANIMATION TOR © i
162i¢ CHECK F ;s
16831¢ COLO® T
184 1( LINE EF
165i( IMITIAL
1881 SCAN LOO




+——————— Block

(
DAaTa GEaAE @

11
2~
3~
41~
5]~
61~
71~
B~
91~

10}~

1111
Qe
2100
aeez
o2z
e22
pe2z
eez
@168
111~ Q@R ZR2Q
12t~ 1111 1111
13IDECIMAL —->
14}

151

1111
2000
2001
ZZee
3229
3228
3229
2209
Zoetl

2lr
1iDAaTa TFZ 3 R,
111@
Qe
2019

1111
oz
1ezz
Pe23
@223
PR23
1922
eaez
1111

M WM S Wie~Had

PEENE A Py

BEGIN HMISSION 4

E, @

( TIE FIGHTER 1
DATA TF1 3 B,

11
19029
2RRe
peloisly
edaledo]
R
@ada
Ededried
sleyslel
slsdeled
legeted
1289

200e
@
Q@ee

ket

2 E,

[

W Tl

!

ODIES )

—————— —— -

TIE FIGHTER PATTERMN 2 2
QUAD



DATA TF3 2 B, 7 B, GQUAD
~ 1111 1208
QRZ2Q2 PRRE
REZZZ QB0
2232 Q@00
RZ22 Q0020
opelole
1111 1000

P2 002

e 2 2 2 2 2 2
&
]
M
&

1110 @@ee ~
i~ Q200 0fee -~
121~ @200 Q@R ~
131~ 111@ B@@ed -~
14| DECIMAL --7
151 ’

@
1
2
3
4
5
B
7
8
9
]
1

@i X WING PATTERN 1 12

1|DATA XH1 4 B, 11 B, QUAD

21~ 2200 000 RZZe ©fBZ ~
3i~ 2200 Q0o @22¢ Boee -~
Qo010 2100 108 e0ee ~
Qo1 @ie1 eeet coed -~
21 1111 Q0w ©woed -~
2911 3331 1e26 969s ~
geel1l 1111 eegd e -~

-

?

0@l @101 G0oe V200
eR1e 2120 1202 2062
£ZQ0 Q2@ QZZ0 JF0R
121~ 2200 220 R22¢ 2266
13/DECIMAL -->

14

151

IS Y S S |

=& WOe~Mnd e

[N

2i( X WING PATTERNS 2 aMND
1{DATA XKWZ2 3 B, & B, QUAD
2~ Z200 002 20206 ,
Ji~ 2200 QQ@Z Zeeo
4i~ @010 10ié Q&2
i~ 0091 1100 FELs
e~ 2211 3118
Zi~ dool1 1iad

1910

18i~ 2260
11 IDECIMAL

-

I I I

wd

ko]

ECIMAL DATA TF4 2 B, 4 B,

]

( TIE FIGHTER PATTERNS 3 AND 4 )

QuAaD

QUnND



@il X WING PATTERNS 3 AND 4 3
1{DATA XW3 3 B, 7 B, QUAD
21~ 2000 Q02¢ QQRe ~

Ji~ 9101 @10Q@ @@eg ~

4i~ @911 1@0@ @@ge -~

S5i~ 2113 1128 @Q2& -~
Ei~ 0011 1000Q T
Fi~v @101 @190
i~ 2000 0Oz ‘
SIDECIMAL DATA X
1@}~ 2000 2000
11}~ 2111 2009
12|~ 2131 2000
13|~ 9111 @@
141~ Z@ed 2000
15| DECIMAL ——»

B, 5 B, GUAD

®1( PHOTON TORFEDO PATTERNS )
1{DATA PT1 1 B, 1 B, QUAD

211009 B, )
JIDECIMAL DATaA PTZ 2 B, 3 B, QUAD
41~ @300 Q@@Ee ~

5|~ 313@ deee ~

i~ 0300 @oeg ~

ZiDECIMAL DATA PT3 2 B: 4 B, QUAD
&1~ @330 @@a& -~

i~ 3113 @eed
12~ 3113 eoes -~
11}~ @336 eeee -~
12{DECIMAL -->
131
14}
151

»

2{¢ PHOTOMN TORFEDO PﬁTTERNS CONTINUED
1{DaTa PT4 2 B, 5 B, GQUAD

21~ @333 o0ged -~
Ji~ 3111 30ge ~
4}~ 3111 3@ea -~
Si~ 3111 3eee ~
6~ @333 @e8d -~
FIDECIMAL Da7Ta PT
81~ @309
i~ 3121
1@f~ @114
11i~ @631
1241~ 3062 sl
13iDECIMAL -~
147

151

ifl
a
pea
.

5 B, QUAD

)
5w

& @

roen LY @ e
G
v

&G




@!¢( FINAL PHOTON TORPEDO DISINTEGRATION PﬁTTERN 3
1iDATA PTe 2 B, & B, QUAD
2i~ 01¢e @oeR ~

3~ eee1 2032 ~
41~ 0320 1@ -~
St~ 1930 foee -~
6~ 2021 Q@02 ~
7i~ 300 3200 -~
8{DECIMAL -->
21

12}

114

1z}

131

141

151

o —————— Block 11@-———————

@i( SHIP SFIRAL- SP, FIREBLAST FE ) HEX
DATA SPSCORE a3M 57 MASTER 1 -5 57 @C RAMBLE 1 COUNTLIHITS

11
2! 1 -2 3F MOVESOQOUND
30 99 ABVOLS 14 MCVOLS #C3 #E3 #FS53 TONES PLAY QUIET
41: SP E2MUSIC SPSCORE BZMUSIC ;
S1DaTa FBLSCORE &5M #E1 4#F2 #G2 TONES 1 -2 3F MOVEZQUND
& 40 MASTER 1 -2 42 20 RAMBLE 2 COUNTLIMITS 2@ NOISE
71 99 ABVOLS 1a MCVYOLS PLay QUIET
Ai: FBL EZMUSIC FRLISCORE BZMUSIC ;
Sl—=>
10}
1114
121
131
141
15 ‘
o ————— Block A
@} MISSIONS- STaAR SPRIAL S0UND ) HEX

11DATA STISCORE ASM

| #EZ2 #BZ2 #F33 TONES 1 1 @ MOVESOUND @C NOISE
49 MASTER 2 -1 4@ 1@ RAMELE 1 COUNTLIMITS ;
88 ABVYOLE 18 MCYOLE PLAY 1 -1 1 MOYETE RERAMBLE 2 COUMNMTLIMITS
PLAY 1 F2 2 MOVEHIGHLIM 1 1 2 MOVESTEFR @ NOISE ’

RERAMELE 2 COUNTLINMITS PL&Y 1 2 4 MOVISTER £ COUNT!

! REEQMELE z
RERAMELE FL&1

)
i1 8T ST1SCORE

nﬁ%iﬂm»*@tyw~4mtn#£nm

e g el RN b el



Fo e ———— Block 118———mm-
i{ MISSIONS- ELACK HOLE EMERGENCE J HEX

iDATA BHISCORE ASHM : : :
11 4@ 62 TONES 1@ MASTER 1 4 C@ 10 RAMBLE 1 COUNTLIMITE .
i 2 1 @ MOVESOUND @ 1 4 Be MOVENOISE 88 ABVOLS 1C MCVOLS PLAY -
1"C® MASTER 1 -8 C2 2 RAMP B2 1 -8 @ MOVENOISE 1 COUNTLIMITS PLAY
| 80 MASTER 1 -& 8¢ 2 RAMP 70 1 -8 @ MOVENOISE 1 COUNTLIMITS PLAY
| &@ MASTER 1 -8 8@ 2 RaMP 7@ 1 -8 @ MOVENOISE 1 COUNTLIMITS PLAY
i £ MASTER 3 1 FF 2 RAMELE 1 COUNTLIMITS FLAY QUIET

IDATA BHZSCORE ASM :

I 13 3% S@ TONEES 1@ MASTER 1 4 C@ 1@ RAMBLE 1 COUNTLIMITES

[}

i

i

!

i

i

2 1 @ MOVESOUND @ 1 4 B MOVENCISE 883 ABVOLS iC WWVGLQ PLAY
C® MASTER 1 -8 C& Z RAMP Bg 1 -8& @ MOVENOISE 1 FLAY
89 MASTER {1 -& 88 2 RAMF 78 { -8 @ MOVENOISE 1§ s FLAY

80 MASTER 1 -8 8@ Z RAMP 70 1 -8 @ MOVENOISE 1 COUNTLIMITS PLAY

2 MASTER 3 1 FF 2 RAMELE 1 COUNTLIMITS FLAY QUIET

: BH EHISCORE FMUSIC EBHZSCORE PZMUSIC ; DECIMAL ;S
AR Block 150 m—m—m
( MISSION FOUR - SPACE WARP )
TIMER3 C= LETIMER
21@ V= AV ( ATTACKER VECTOR ADDRESS )

@ V= ATTACKERSLEFT ¢ NUMBER OF ATTACKERS FOR MISSION 4 )

2{¢ PHASOR INTERCEPT CHECK ROUTINE
C1IDECIMAL F= INMTLOG

2| SUBR M4PINTER <ASSEMELE

SIPINTERFLAG LDA, & aNa, RNZ,

4{AaY LIYD, CHECKYEC CaLL, RZ,

SIPASRH PQS Y RESR, FQSDW PGS Y SETX,
GI¥YL Y L LDX, ¥YH ¥ M LDX, PINTERY SHLD.

ZIVEL Y L LDK, WHEH LDE, PIMTERX SBHLD
BIVREACK ¥ = DX, FINTIRY ETA,

211 A MYI,

1@“PINTWPVLWH ETa

11lveraszs
1?”PETJ oEaE
!

=t

141
151

.-‘

w2



tr——————— Elock 188-——=-=——

@l CHECK HITH INTERCEPT WITH FIREBASE - IF 80 KiLL 1T

1 1SUBR FBHCHECK @ FBVECTOR Y LXIX, CHECKVEC CaLL,

ZiR PUSHX, @ FEYECTOR X LXIX, EXFLODEFE CalLL.,

31X POPX, PAGSRH FOZ ¥ RESX, POQSDHW POS X SETX,
lverase Call,

Sl A MVYI, a ANA, RET,

6 IDECIMAL ——>

Ul W= @ Wi~

e ek el el b el

21{ CHECK FOR ATTACKER - FIREBASE INTERCEPT
11 DECIMAL

2I15UBR DIDIHITFLAYER

JIPINTERFLAG LDA, & aANa, RNZ,

4 |FEHCHECK CalLL, RZ,

SIVYL ¥ L LDX, VYH ¥ H LDX, PINTERY SHLD,
6iVXL X L LDX, VYXH X H LDX, FPINTERX SHLD,
ZIVRACK X A LDX, FINTERN S5TaA,

811 A MVI,
SIPINTERFLAG STa,
18'RET,
11}--=>
121
134
14}
151
o e e e e Block 15— e

®i( COROUTINE GOODIES )
119 V= LEPC |
21CODE LETCK LETIMER LHLD, H 4 MOV, L ORA,
3i1e=, IF, LEPC LHLD, LEPC SBCD, L C MOV, H B MOV,
41 THEN, NEXT |
51
61CODE LWAIT W POP, L
C7IL C MOV, H B MOV, N
a1
'81: SETLEPC 1+ LEPC [ g
191
11! DECIMAL —=->
12!
131
141

151

E
=

Tl
AT

TIMER SHLD, LERPC LHLD, LEFC SBCD,



e ———— Block 1585 —————=——
@1 FOINT WRITE ROQUTINE STUFF 23
1 HEX
21 SUBROUTINE TO DRaW & POINT 3
31SUBR UPPOQINT DI, H A& MOV, C® CFI, RNC, D a MOV, 5@ CFPI, RNC,
41 C a4 MOV, RRC, RRC, 4 B MOV, Z@¢ € MVI, ( FUDGE B
relabs CalLlL, € & MOV, MaAGIC OUT, B M MOV, ( WRITE IT )
EIl, RET,

CODE FPOINT EXX, B POFP, H FPOFP, D POF, UFPOQINT CALL, EXX, MEXT
DECIMAL —-=—3

!
]
1
1
1
]
1
i
1
i
]
I
]
1
1
]
1
]
i
1
i
i

AN A e Y

e e e e e Block 156-~—— e -

{ POSITION TaABLE FOR aTTaCKERS LEFT DISPLAY )

{ * XT Y64 ¥ , { ; ¥y { =+ YT } 256 ¥ , { ; 1}

TABLE aATXPOS 286 XT 205 XT 203 XT 200 XT 197 XT 1385 X7

194 XT 195 XT 137 XT 200 XT 203 KT 2Ze5 KT 283 XT 202 KT

200 XT 198 XT 197 XT 198 XT 2006 XT 202 KT )
TaBLE aATYPOS 10@ YT 103}YT 165 YT 106 YT 15 YT 13 ¥7T 1@ YT
97 YT 95 YT 34 YT 3% YT 97 YT 108 ¥T 182 YT 13 YT 162 ¥7T
128 YT 98 ¥7T 97 ¥T 98 YT

: SHOWATTACKERS ATTACKERSLEFT @ @ DO

I ATXFOS @ I ATYFOS @ 2 POINT LOOGF ;

DECIMAL —~—7

MeaN,eRo~NARUN=E (RrLUMNL,S O~ OO

= el e S D

tom————— Block 157 ————————

1|DECIMAL DATA GORFR ASM GORF{ SETP S0 SWAIT GORF2 SETP &8¢ SWAIT
Z1GORF3 SETP 70 SETP GORF4 SETP £0 SWAIT GORFS SETP 50 SWAIT
FIGORF SETP FOREYER 120 SWAIT EVERFOR

41DATA XWF ASM XWS SETP 110 SWAIT XW4 SETF 90 SWAIT

SIXW3 SETP 8@ SWAIT XWZ SETP 7@ SWAIT XWi1 SETP '

6!FOREVER 12¢ SUAIT EVERFOR

7iDaTa TFF ASk

8 INULFAT SETP SPWURI
911 SWAIT 3 GORFR
19| TF4d SETF 128 !
11{TFE SETF 20
12 I DECIMAL
131—->
14
151




Fom e ———— Block 198~—m—m———
cefl ANIMATION SEQUENCES TO START SPIRALING ATTACKERS )

11 HEX

21DAaTAa TFS1 ASM FESF @319 SETDC 9@dg 0504 SETDDC TFF aJMP
3iDATA TF3Z A3SM FESC 2333 SETDC @806 @694 SETDDC TFF AJMP
4|DATA TFS3 ASM @@0E FCFE SETDC #8e&s @694 SETDDC TFF AJMP
5iDaTa TFS54 asSM @gvd FCEF SETDC @eds 0694 IJETDDC TFF aAJRHP
EiDATA XHWS1 ASM FFrirFf @46F SETDC 9006 @662 SETDDC TFF AJMP
7iDATA XW3Zz aASM FEBA @57D SETDC ©@e7 @693 ISETDDC TFF AJMF
8iDATA XWE3I ASM FEDS FCeS SETDC eees @691 SETDRC TFF AJMP
S1DATA XHWS54 ASM FF2a 2841 SETDC @207 @5@3 SETDDC TRF 4JMP
12| TABLE SPTBL TFZ1 , TF3Z , TFE3 , TFS4 , HKEL , XKEZ
11 XH53 , XWS4 , XWE4 , XHS4 , DECIMAL
121 -->
131
141
151

@1¢ RETURN SFIRAL STQTUS BASED ON SKILL FACTOR 2

1{{ ON SECOND FPASS AND EBEEYOND SPIRAL IN BOTH DIRECTION ).
21 STATUS BIT IS H.O0. OF INTERCEPT MASK EYTE 2

3 THEX

4{: PICKDIR SKILLFACTOR @ IF 2 RND 2= IF 8@BZ ELSE @BZ THEN
SIELSE @BZ THEN ;

GiIDECIMaL --=

i ol e b el

COMMAND TO START SPIRALING ATTACKERS )

{
H
1CODE ﬁCKSUB Y PUSHX, a¥ LIYD, & H LXI,

FGS Y & LDX, 2 CFI, CY, IF,

a aNa, o=, IF; PAS Y INRX, LDAR, {F ANI, 1@ ADI.
ATTACKTIMER 5Ta, ELZE, ATTACKTIMER LDED, D A MOV, E ORA,
2=, IF, H INX, THEN, THEN,

THEN, ¥ POPX, H PUEH, MEXET
DECIMAL
ATTaCKT

PN

FENIPE SN
M @R~ NALELN-—-® M#MNHQWDG*J

e

= =l



et e Block 181w
21¢ ANIMATION FOR PHOTOM TORPEDO ATTACK
1{DATA FPTA ASM

Z|FBHCHECK SETI XIWRITE SETR
ZIPT1 SETP 15 SHAIT

4{PT2 SETP 15 SHWAIT

SIPT3 SETF 2@ SHAIT

- BIPT4 SETP 4@ SWAIT

7iFTS SETF 18 SWAIT

8{FTE SETFP 1@ SHAIT

9INULPAT SETF 1 SHAIT

19 AHALT

11 {DECIMAL —-->

12}

131

14}

151

21¢ CHECK PHOTON TORPEDOS )

1{F= AVCD CODE AYCK (AS3EMBLE Y FUSHX, @ H LXI,

Z{BOMBTIMER LDED, D A MOV, E ORA, AVCD JRNZ, AV LIYD, ,

JIPASRH PQS ¥ BITX, AVCD JRZ, POSDE PQS Y BITX, a&VCD JRNZ, H INX,

4iDI,

S51LABEL AVCD Y POFX, H PUSH, HNEXT ASSEMBLE>

Bl WXL 13 ¥YL 19
it PTCHECK aAvCK IF :

8ISKILLFACTOR & IF 6% RND 2@ ELSE 12@¢ RND 7@ THEN + BOMETIMER ! @

glav @ 13 + & AV @& 13 + @ '

19113 FEVECTOR"@ 15 FEVECTOR @

111FTA B4 1682 YMOYE FBL

12! THEN ;
13!/DECIMaL -->
14}
151
o e e Black B
@i COLOR TABLE —-- WalT FOR aTTaCK TO END 2
1 JHEX

21DATA M4FBA ASM NULRET SET

T 1C95 EBo@S SETDDC PLAYERANIM AJMP
JiDATA M4COLORE 7 2, 7D B, RE B

; BF B, 7 B, 7D B, BB E, 5F E,

~

HAIT FOR aTTaCk END ROUTINE )

: HAITOUTAV BEGTN BMS AV @ B2 80 AND ¢= END SHUTUPR
DECIMAL —=—=

(AT EE S I i B R N I JE] B

P I R e Y



! LETHREAD GENLIME LSTART 3200 6400 SETLXY 10 128 5@ 5@ SETSF

13209 SVYCX | 6400 SVCY |
4'8 LHAIT NULRET LINIT ! A@ LHAIT
SIGENLINE LINIT !
6130 ATTACKTIMER ! 48 BOMBTIMLR ! ~
7i1@ 1@ FF FF SETSF BEGIN -1 LWUAIT @ END
8{DECIMAL -->

191
11}
121
131
14}
151

e INITIALIZE MISSION 4 - DOGFIGHT IN THE SPACE WARF )
1JHEX : INITM4 & FLOOD INITMISSIONRAM 34 MISSION |
2| DRAWMISSIONSCREEN 189 5@@@ 488 A" SPACE WARP" COUNT SFOST
JISKILLFACTOR @ IF 14 2 ELSE @C 1 THEN SFIRALRATE !
4 ATTACKERSLEFT | @ PINTERFLAG | M4FINTER FHASINTR |
51199 INVADERSLEFT !
1Y HAITOUTAY REINIT | SHOWATTACKERS
7iM4FBA FBaANIM | ACTFE
RIGETNODE DUFP PVY1 | @ SHAP |
{GETHNODE DUF aY | & SWafP |
1@i—-1 ATTACKTIMER | -1 BOMBTIMER ! @ LETIMER I
11!* LETHREAD SETLEPRC
12} DECIMAL —-7
131
14}
151

9]

@1( SCAN LOOF AND STARTUP )

, 11: M43CAN LETCK UFDATEALL FIRECHECK ATTACKCHECK PTCHECK
2IFLAYERHITCHECK

 3IPFHASORINTERCEFTCHECK BMI ;

41T M4WAIT WTIMER ! BEGIN LETCK UPDATEALL PHASORINTERCEPTCHECK
SI{BMS WTIMER @ &= END ;
el: M4 IMITM4 EMUSIC E2MUSIC ST S M4COLORE FUC

IBEGIN M4S5CaMN ENDOFFRAME @ END

GOMEQVER © 2= IF £2 M&AWSIT THEN T FDE
HE X i

tan Gzap Ul

! 4 G2 T4+ Ul
BFGINGﬂﬂE STARTGAME SKILLFACTOR ! GSAE 1+ @ DOIT

[N T A Y
m-ﬁmmun’émﬁou



1ee}l( GAME START ADDRESS BLOCK

1011¢ MOM ) DECIMAL DATA MUTHA € B, 64 B, QUAD @ , @ B, 1110.B, @ ,

1@2!( MORE MOM ) @@@@ B, 0000 B, @111 B, 2221 B, 1109 E, @ B,
1e3i¢ MORE MOM ) @eee B, @ezZ B, 1123 B, 3333 B, 211@ E, 3000 B,
104}¢ LAST MOM ) 2320 B, eee9® B, @111 B, 1111 B, 110e¢ B, @ B,
125{¢ PHASOR BURST HIT PATTERN ) ‘ '
106i( FIREBaALL PATTERNS 1 AND 2 )

1071( FIREBALL FATTERN 3 )

1@81( FIREBALL FPATTERN 4 3

19 1( FIREBALL PATTERN 5 3

11@]¢ ANIMATION SEQUENCE FOR FIREBALL )

1111¢ BACKGROUND SHIP FLYING - BSF ) HEX

1121¢( SHIP EXPLOSION - 3E ) HEX

113}( FIRE BALL SCORE -FBS, SHIP SHOTOFF - 30 ) HEX

114 ¢ MISSIONS- BLACK HOLE EMERGENCE ) HEX

15@1¢ MISSION 5 - ATTACK MOTHER SHIF )

151 1¢( MOTHERSHIFP EXFLOSION ANIMATION

1521( SUBROUTINE TO WRITE MOTHERSHIFP PATTERN )

1531 MOTHER SHIFP ANIMATION )

154 (¢ CHECK FOR FORCE FIELD INTERCEPT 1)} HEX

155{¢ FORCE FIELD INTERCEPT CHECKER CONMTINUED 13

156 1¢ HAVE FPHASOR BURST END WITH A BANG ANIMATION 2

1571( MS FPHASOR INTERCEPT CHECK ROUTINE )

1581( SUBRQUTINE TO SHOOT A4 FIREBALL )

1581( KAMIKAZE ATTACK STARTER )

16@1(¢ CHECK TIMERS AND SHOOT FIREBALL IF APPROFRIATE )

161{¢( CHUNK SUBROUTINES AND TABLES )

1821( BLOWOFF - START A CHUNK FLYING OFF - DO PATTERN CHANGES )
1631( BLOWOFF - CALCULATE X COORDINATE AND DELTA )

1641¢ Y COORDINATE PROCESSING )

1651 INITIALIZE aklL THE PaARMS FOR INTERRUPT ) :

166 (( CHECK FOR PHASOR - MOTHER INTERCEFT aAMND BLOWOUT )

1671( PHASOR - MOM - CHECK FOR REACTOR HIT )

i68{( FHASOR - MOM CONTINUED 3

1631C TRY TO SEND OFF A FRAGMENT ROUTINE )

17@1( EXFLODE THE MUTHa SHIF )

1711( CHECK FOR PHASOR HIT MOTHER SHIP

1?25( ANIMAT ION LIST FOR FIREEASE + COLCOR TABLE
17321 INITIA 1IISZION 5 - DEETROY THUE MOTHER EHIF
1?4'f SCah

Y

HERD B, B

[N Y

=

2 e
T T S S, S,

L) W g g o
mmwmm&mmw

PN SN



Y
11

GAaM

igleeoe
11}eeee
1210000
1312000
140000
1510000

@ic
ijee3de
2i1eed3
Jieeee
4220
S5ieoen
BieRee
7Tieade
30200
Jigeee
joleged
110068
1z2ieeed
i3leaed
1412000
15ieeed

E

MORE MOM )
@o3e
B398
300
G308

START ADDRESZ

DATA GSAE @ B,

DECIMAL
ogee B,
Geee B,
Beee B,
2929 E.,
eeae B,
@@ee B,
2e@e E,
Q@9 B,
geee E,
e
el)=1e)
2000
eeee
eeee
2o

B,
E,
E,
B,
B,

s I B ey IR B s B

2

L

DATA
gReg
aeae
e

REHe

BEoR

BEBHO

fologsle

GaRQ
jelelsle
ee2e
Boai
Beal
el
gelil
@@l

1QZ

@ee2 B,

@111
@112
811z

ki |

b
g

DR

BLOCK 3

— - -~

MUTHA &
E, 0109
B, @102
E, 1119
B, 1110
B, 11i@
B, 1112
E, 111@
B, 111@
B, 1112
2, 1118

1111
1111
1211
1211
2221

E, 64 E,
E, @ B,
B, @& B,
B, @ B,
B, @ B,
E, @ B,
E., @ E,
B, @ B,
B, @ B,
B, © B,
E, & R,
E, @ B,
B, @ B,
B, 102@e
B, 1000
B, 1002
211t B,
B, 11006
B, 11@@
B, 11980
= N .

QuAaD ©

HENeEeeeeeeeeed
- m W

E,
B,
E,
B,
B,
E,
E,
E,
E,
B,
E,
B,

@

@

@

zz21

s s e S I o o ]

@ B, 1112 E, @ ,

11¢@ B; 9 B,



o e o e Block 103=m——————

@}¢ MORE MOM ) 9@@0@ B, @022 B, 1123 B, 3333 B,
110000 B, 0222 B, 1123 E, 3333 B, 21106 E, @ B,
212220 B, 2222 B, 1123 B, 3333 B, 211@ B, @ B,
312222 B, 2222 B, 1123 B, 3333 B, 2119 B, @ B,
‘412322 B, 2222 B, 1123 B, 3333 B, 2119 E, 3000
512322 B, 2222 B, 1123 B, 3333 B, 2119 B, 3000
ci2322 B, 2222 B, 1122 B, 3333 B, 2110 B, 3000
712322 B, 2200 B, 1122 B, 3332 B, 2119 B, @ B,
212322 B, Z92@ B, 1122 B, 2322 B, 2110 B, @ B,
912322 B, @ge@ B, 1122 B, 2zZ22 B, 2116 E, @ B,
10}232¢ B, @@ee@ B, 1122z B, 2222 B, 2110 B, 3000
1112329 B, 9003 B, 1122 B, 2222 B, 21106 B, 32606
1212320 B, 00e@ R, 1122 B, 2222 B, 2110 B, 3000
131232¢ B, @@ee K, 1112 B, 2222 B, 2110 E; @ B,
1412329 B, 000 B, 1111 B, 1111 B, 111@ B, @ B,
1512320 B, o0 B, 1111 B, 1111 B, 111® B, @ B,

Fro o ————— Block s

@1 LAST MOM ) 2329 B, 0002 B, 9ii1 B, i111 B,
112329 B, 9000 B, ©10%® B, ©00@ B, @1¢0 B, © B,
2!2320 R, @@e9 B, 2162 B, @262 B, @102 B, ¢ R,
32329 B, 009 B, @iez B, 0202 B, @iee E, @ B,
412320 B, 0600 E, @iGE B, 0262 B, 0100 E, © B,
512320 B, 02082 E, @i@Z 2B, Q22 B, 2100 B, @ R,
Bl2320 B, @2 B, 992 B, G262 R, @ B, @ B,
712320 B, 000Q B, @002 B, @20Z B, @ B, @ B,

82329 B, @ B, @ B, ¢ E, @ E, @ B,
9i232¢ B, @ B, ¢ B, & B, @ B, 2 B,
1gi232@ B, @ B, ¢ B, @ E, @ B, ¢ B,
1112329 B, @ B, 2 B, @ B, @ E, ¢ E,
1212329 B, @ E, @ B, @ B, @ E; ¢ B,
131232% B, @ E, ¢ B, & E, @ B, @ E,
142229 B, @ B, ¢ B, © E, @ E, & B,
151222¢ B, @ B, @ B, ¢ B, @ B, @ B, DECIMAL -->
P ———— Bleck @S- e

@!( PHASOR BURST HIT PATTERN )
11DATA PBUREXF 2 B, 5 B, QUAD
21~ 3030 Q000 ~

31~ G003 0000 ~

41~ 1113 3000 ~

51~ 9033 eses -~

i~ @300 0005 ~

7IDECIMAL ——>

P N Y
0l L3 = & 0 Co

211e B, 3900 B,

E.,
E.,
E,

B,
B,

iied B, @ B,



tmmm———— BEloclk 16— ——=
@i FIREBALL PATTERNS 1 aND 2 >
1}DECIMAL DaTa FBL1 4 B, 3 B, QUAD
2ieli1e B, @92 B, @0ed B, 000 B,
3i3111 B, 1111 B, 1111 B, @@ee@ B,
4ie13e B, @ovee B, 09ee B, 0000 B,
5! -’
c!DECIMaAL DaTA FBLZ 4 B, 5 E, QUAD
F1ee13 B, 0200 B, @202 B, 2000 B,
212311 B, 1900¢ B, 20008 B, 2002 B,
313111 B, 1111 B, 1111 B, oeee E,
‘1@i@331 B, 120@ B, Q@02 B, 2009 =B,
1112031 B, @20e B, @a02 E, 222 R,
12{DECIMAL -->
131
14}
151

@i FIREBALL PATTERN 2 2

1{DECIMAL DATA FBL3 4 B, 7 B, QUAD

2i@ee03 B, T1e® B, eweée E, @2de E,

3i1e933 B, 1130 B, v@ge E, 2082 B,

41@331 B, 1311 B, 2028 B, Q€67 B,
13333 B, 1111 B, 1111 B, 9099 B,

£i{8113 B, 3113 B, G¢2e E, G0U% E,

7iee3dl B, 113@ B, @622 E, 26206 B,

s8ieeei B, 1100 B, 066G &, @eed E,

SIDECIMAL -->

19

114

121

131

14}

151

@1¢( FIREBALL PATTERN 4 )
1{DECIMAL DATA FEL4 4 E, 9 B, QUAD
zipoe1 B, 130¢ E, 2000 B, 0002 B,
3iee11 B, 333¢ B, 900¢ B, @000 B,
410311 B, 1311 B, 202¢ 3, 0000 E,
511331 B, 1111 B, E, 0000 B,
613133 B, 1:31 B,
713441 B, 1133 B,
810311 B, 13327 3
5{0013 B,
190003 E,
11 | DECIMAL
12
131

14}

15




2{( FIREBALL FATTERNM 5 )
1}DECIMAL DATaA FBLS 4 B, 11 B, QUAD
" Zieee@ B, 3119 B, @@0@ B, @029 B,
3iee33 B, 1113 B, 3000 B, 9002 B,
410333 B, 3311 B, 21e0 B, 0202 B,
519331 B, 3331 B, 119@ B, 9@e? B,
6{3311 B, 1311 B, 133e E, @02 B,
711113 B, 1111 E, 3321 B, @dee B,
&8{1111 B, 1131 B, 3313 B, 80@d B,
Sie131 B, 3133 B, ZZee EZ, oeee B,
19{9333 B, 1113 B, 339¢ B, 00@@ B,
11j@e11 B, 1133 B, 1@2ee¢ B, 0620 B,
12ieeee B, 1139 B, @990 B, ©@00 B,
13|DECIMAL —-7

14}

151

2i¢ ANIMATION SEQUENCE FOR FIREBRALL

1 |HEX SUBR SETFBD XCHG, LDaAR, 7F ANI, A C MOV, @ B MVI,

z2i4@ H LXI, A aNa, B DERBRC, H DAD, H DAD,

3iL ¥DYL X STX, H V¥DYH X 3TX, KRCHG, RET, ~

4| DATA AFIREBALL ASM XADDWRITE SETR NULPAT SETFFP -FB @ SETDC
SISETFBED ASMCALL

613 @ SETDDC FPBURST SETF S SHAIT @ -1 DISFL FBL1 SETFR & SHAIT
7i@ -1 DISPL

812 AREFPEAT FBLZ
9ie -1 DISPL
1@!3 AREPEAT FRLZ
11i@ -1 DISPL @ &
1213 AREPEAT FEL4
131e -1 DISFL

14 FOREVYER FELS SETP 2¢ SETM 3 SWAIT A@ SETM 3 SWAIT EVERFOR
ISIDECIMAL -~

F 28 SETM 3 SWAIT ae SETM 3 SHalT aLeoF

L0
i
=

ETF 22 SETHM 3 SHWaAIT a8 SETHM 3 SHAIT ALCOOF

L Ly A
{4 {1

|
1 e
o
D]
il

SETM 3 SWAIT a@¢ SETM 3 SHalT ALOOP

@1( BACKGROUND SHIP FLYING - ESF ) HEX
1| DATA BSFSCORE ASM

2} 23 MASTER 1 2 SZ 10 RAMELE 1 -2 3F MOVESOUND

‘3| 55 ABYOLS 05 MCYOLS 4 FF CTONE HERE

41 4 FF FE FD NOTES 4 FE FC FA NOTES 4 FD Fa F7 NOTES
5| 4 FC F& F4 NOTES 4 F2 F6 Fi NOTES 4 FA F4 EE NOTES
§! 4 F3 F2 EB NOTES LDRCC

7!: BSF ESFSCORE TIMUZIT ;

B1-=>

9}
121
111
12
131
14
151



®i¢( SHIP EXPLOSION - SE ) HEX
1iDATA SE1SCORE ASM
2- #C3 #D3 #E3 TONES HERE 2 1 © MOVESOUND 66 ABVOLS & MCVOLS
3! 80 MASTER 1 -1 20 2 RAMBLE 1 COUNTLIMITS PLAY
4! 19 NOISE 6 1 F 2 RAMBLE 1 1 3F MOVESQUND 5 COUNTLIMITS
51 FF ABVOLS 3F MOWOLS PLAY FF 1F 16 -1 & @F MOVEVOLS
6! 2 1 B F RAMBLE E7 @ @ ® MOVENOISE 1 COUNTLIMITS FLAY QUIET
7!DATA SEZ2SCORE AGM & DURATION
&1 #F3 #G3 #A3 TOHES LDPCC

i1 SE SEZSCORE P2MUSIC SE1SCORE PMUSIC ;
191—=>
11
121
13}
14}
151

@it FIRE EBallL SCORE -FEES, SHIF SHOTOFF -~ &0 ) HEX
! DATA FBSCORE ASM :
1@ MASTER 2 1 3% 18 FAMEBLE 1 COUNTLIMITS #DS3 #EZ #D3I TONES
-1 3F MOVESOUND 22 12 10 1 & oC MOVEVOLE PLAY
2 3 6C MOVENOQISE 2 3 BF 32 RaMBLE 1 COUNTLIMITSE FLaY
SFSCORE LDPCC { Jump +to background 3
FBS EZMUSIC FBSCORE BZ2MUSIC ;
ATa SOSCORE ASM
i@ MASTER 2 -2 10 & FAMELE § @ & © MOVENOISE 1 -3 3F MOVESOUND
B ABVOLS 1B MCVOLS 4 FF FE 20 NOTES
FE FC 1C NQTES 4 FD Fa 1a NOTES QUIET
r 50 EMUSIC S05CORE BMUSIC ; —-~3

e Mo MN

et ]

o ———— Elock 114
¢ MISSIONS~ BLACK HOLE EMERGEMNCE )Y HEX
DATA BHI1SCORE ASH
11 4@ &2 TONES 19 MASTER 1 4 C2 19 RAMBLE 1 COUNTLIMITS
21 @ MOVESQUND @ 1 4 B® MOVENOISE 88 ABVOLS 1C MCVOLS PLAY :
" CO MASTER 1 -8 C@ 2 RAMP B@ 1 -8 @ MOVENOISE 1 COUNTLIMITE PLAY
&2 MASTER 1 -8 8% 2 RaAMP 7& 1 -3 @ MOVENMNOISE 1 COUNTLIMITS PLAY
29 MASTER 1 -8 80 2 RAMP 7@ 1 -5 @ MOVENOISE 1 COUNTLIMITS PLAY
2 MaSTER 3 1 FF 2 RAMBLE 1 COUNT LIMITE FLay QUIEZT
DaTa BHEECOR A«ﬁ
4 & 2
i

y

QJN“L@LEI&?‘QG‘:IL“#DJN“@ a0~ D00

£
o

]
1
]
1
]
1
i
1
1
i
]
i
i
]
i
H
]
i
i
[
]
i
i
[

5 gal h ped

s
Ul =




tm——————— Bloclk 150 —— e
@l MISSION § - aTTaCk MOTHER 3SHIP 2
11DECIMAL 5
210 V= MSHITF @ Y= MSIYC @ VY= MSV @ V= CHUNKXTEL
312 V= HITRC @ V= HITYC @ VW= CHUNMKTIME
410 V= VGF1 @ V= VYGFZ
51386 Ba= MOMPAT
iy COPYMOM 385 @ DO I MUTHA + B@ I MOMFaT B! LOOP ;
7IDECIMAL —--3

e el S e

APl NARNN~®@ OALLDN-=~ WO

( MOTHERSHIF EXPLOZIOM ANIMATION 3

DATA MSDIE ASM @ @ SETDC @ MOMPAT SETP 1 SHAIT
& 26 DISPFL FREXFP1 SETFP 20 SWaIT

-3 -4 DISPL FBEXFZ SETP 2@ SHAIT

-1 -2 DISPL FBEXP3 SETP 20 SHWAIT

FEEXF4 JETF 2@ IWaIT NULPAT ZETFP 1 SHAIT aHalT
DECIMAL -—-*

P Y

Fm——————— Block -

21¢ SUBROUTINE TO WRITE MOTHERSHIFP PATTERN )

1| SUBR WMOM FQSFRZ FQGS X BITK, @=, IF, TBCALC CaLL, B FUSH,
Zi{PQSDE PQS X BITX, 2=, IF, verase Call, ELSE,

JIPQSDE PGS X RESX,

4 THEN, ( ZAPAT Call, ¥ ( Z4aP HOLES IN PATTERN, IF NMEEDED

5{ B POP, VECTDD CALL, aur CALL, PQ@SDW 725 X BITX, o=,
E11F, vwrite CALL, EILSE, ROEDY FQS X RESX, POSDE FOQE X SETX,
FITHEN, ELSE, ¢ PQT® ¥ MVIX, THEN, KILLOFF UMP,
-2
~

[N R Y
Ul P ) P e &



Fom—————— Block 153 ~——-===~
@1( MOTHER SHIP aNIMATION 2

1 |HEX
2 DATA AMUTHA QSM WMOM SETR @ MOMPAT SETP
3150 SETXZH 4009 SETXC 1ee@ SETYC
4 |FOREVER

516 AREFEAT A® SETHM -2 4@ SETDC @ Z SETDDC 6@ SKHAIT @

6160 SHWAIT 2¢ SETM -2 -4@ SETDC @ -2 SETDDC 6@
7i6@ SHAIT ALOOP
816 AREPEAT a@ SETHM 2

9160 SHWAIT 2@ SETM 2 -4 SETDC @ -2

4@ SETDC @ 2 SETDDC 6@ SHalIT @
SETDDC 50 SHAIT @

-2 SETDDC
SHAaIT @ 2 SETDDC

-2 SETDDC
2 ZETDDC

16160 SHAIT alLO0OFP EVYERFOR
11‘DECIMAL %
12}
131
14}
151
o e Eloclk 154 -———————
@l CHECK FOR FORCE FIELD INTERCEPT ) HEX
1iF= FFEL F= FFOK F= FFZL F= NOFF
2| SUBR FFCHECK <ASSEMBLE
JIFFLAG LDA, & aMNa, RZ, VYH X € LDX, @ B MVI,
4@ FIELDADR H LXI, B DAD, L E MOV, H D MOV, 3 B MVYI,
SILABEL FF3L M & MOV, & aMNé, FFOK JRNZ, H INX, FFEL DJNZ,
&la aNa, RET,
71LABEL FFOK RRC, RRC, 3F aNI, &4 B MOV, FFEIaAS LDa, B aAbD,
B1VEH X SUBX,
9i4 aAbl, 7 CPIl, NOFF JNC, C DCR, D DCX, D PUSH,
191C L. MOV, @ H Mv¥I, H DaD, H Dab, H DAD, H DaD,
111L ¢ MOV, H B MOY, H DaDh, H Dal, R DAD, FFBIAS LERCD, B DaDl,
121 --2> :
131
14}
151
o ———— Block 198~
2i¢ FORCE FIELD INTERCEPT CHECKER CONTINUED 3}
115 B MVI,
21LABEL FF2ZL XTHL, M & MOV, A aMNa, @<», IF,
3ia C MOV, 3 aNl, 28 CRI, MAGIC OUT, A XRa, a M MOV,
4iH INX, XTHL, C A MOV, RRC, REC;
SIi3F aNI, &4 E MOV, &€ D MVI, XCHG, D DAD, 2FF H HMWI,
EI1H INX, @ M MVI, RCHG, ELSEE, H INX, THL ., THEHX
Fi%e D LEI, D DaAalh, FFZL DJHZ,

BiH POF, 1 & MVWI, & ;
SILABEL MNOFF & XRp, ©Z7.
iﬂﬁAC’"‘ﬁMPﬂ r-.,

11IDECIMAL -~

121

13!

141
151

RET,

&



Fomine e Elock ] - — ,
HAVE PHASOR BURST END WITH A BANG ANIMATION )

2«
11DATA APBEXP ASM @ @ SETDC & -2 DISPL
2INULPAT SETFP PEUREXP SETFP 3 SHWAIT aHaLT
3IDECIMaAL -->
4]
51
gl
71
a1
i
1@
114
12}
131
14}
15}
Fm——————— Block 157
@1 M5 PHASCOR INTERCEFT CHECK ROUTINE
1iHEX F= CFF F= FI5
ZI1SUBR MSPINTER (ASSEMELE
3IM3Y LIYD, CHECKVEC CalLlL, CFF JRZ,

4 |FASFRZ PQS Y SETH,

SIVXL ¥ L LDX, ¥XH ¥ H LDX, HITXC SHLD,
siVYL Y L LDX, ¥YH ¥ H LDX, HITYC SHLD,
FIVYH X A LDx, MSIYC 3TaA, PIS JMPR,

8 |LABEL CFF FFCHECK CalLL, PIS JRNZ, : .
919 C MVI, CHECKALL Call, RZ, PGERH PQE ¥ RESX, FPQIEDHW FQS Y SETX,
19ivYL ¥ L LDX, ¥YH Y H LDX, PINTERY SHLD, ¥XL ¥ L LDX,
111V EH ¥ H LDX, PINTERX SHLD, t & MVI, PINTERFLAG 2TaA,
1Z2I¥RACK T A LDX, FINTERN S5TA.,

13!LABEL PIS AFBEXF H LXI, CRASHA Call, FQEFRZ FQS X SETX.
14 XAWRITE H LXI, L FORL X 5TX, H FORH ¥ 5TX, EET,
151ASSEMBLE > DECIMAL -->

©!¢ SUBROUTINE TO SHOOT & FIREBALL )

11HEX

21SUBR SHOOTFR M3V LIYD, VXL Y C LDX, VXH Y B LDX,
3B DCR, B PUSH, %YL ¥ L LDX, ¥YH ¥ H LDX,

412600 D LXI, D DaD, H PUSH, AFIREBALL H LXI,

SIH PUSH, B & MOY, RLC, 24 SUI, A L MOV, & H MVI,
6!H PUSH,

7104A4 H LXI, H FUSH,

ISKILLFACTOR LDo, 2 N, &=, IF, LDAR, 3F aNI. 40 4DI, ELEE,
FILDAR, 1F NI, ! . f YRTIMER 2TA
121%XEH Y & LDE, 8
11 EYVETART JMP,
121
13 CODE FET: ¥ PUSHY, ¥ PUSHE, EXX, SHIOTFE Call,
I4IEREX, ¥ F 5 FPOPE., NEXRT

1SIDECIMAL ~—>



21 KAMIKAZE ATTACK STARTER )

1 {HEX SUBR KAMISTART

2iLDAR, 1 ANI, @=, IF, VGF1 LIXD, EL3E, ¥GFZ LIXD, THEN;:
3iDI, PGSRH PQS X BITX, RZ, ASFLOK VAUXS X BITX, RZ,

41VYH X A LDX, 2@ SUI, 9@ CPI, RNC, LDaR, 1 aNI,

5ie=, IF, KaMIATL H LXI, ELSE, KaMIATR H LXI, THEN,

G1AaSFLOK VAUXS X REEZH, CRASHA CaALL, LDAR, 1F aHI, 1& ADkl,
7IBOMBTIMER 5Ta, FL&aYKES JHMF,

& '
91CODE LAUNCHKAMI X FPUSHX, Y PUZHX, B PUSH, KaAMISTART Call, EI,
i9iB FOFP, Y FOFX, X POPX, MEXT

114
121DECIMAL -=>
131
141
151
o ————— Block 16—~

(
: LAUNCHFIREBALL FEBZ FEBSHOOT ;

: CHECKFIREBALL

BOMBTIMER & @ = IF SKILLFACTOR @ IF 2 RHND IF LAUNCHKAMI
ELSE LAUNCHFIREEALL THEN ELSE LAUNCHFIREBALL THEM THEN :
DECIMAL -->

JTIA RN RUNA,QO-IDARLALDN—~

1
1
1
1
1
1
o Blo=k i
i1 CHUNK SUBRCUTINES AND TABLES
{HEX DATA DXLUT -89 , -49 , -1¢@¢ , 1@ , 46 , 82 .,
iDaTAa DXALLDOWN -89 , -8@ , -&@¢ , -8@¢ , -j@¢ , -8@ ,
1DATA DRHISKILL ~-Ce , ~C@_, -C& , -C@ , -C@ , -C@&
iDATA NULANIM ASM AHALT
{SUBR MOMRZA ¢ B = PaAaTTERN Y C = PATTERK X IY = HOM ADDR )
iMRFLIP YMaAGIC ¥ EITX, @<>, IF, 3F A MYI, B SUEB, & L MGCY,
TIELSE, B L HEMN;
Sie H MWI, H
SiL E MOV, H
19iC E MOV, 2
1112 MOMPAT &
1Z2iDECIMAaL --
131
141
1321



BLOWOFF - STaRT a CHUNK FLYING OFF - DO PQTTERN CHQNGES
B = FATTERN X C = PATTERN Y ) HEX :
UBR EBLOWOFF DI, MGV LIYD,

PUSH, getnode Call,

PUSH, X FPOFX, CLRVEC CalLL,

POP, MOMRZA CaLL, B PUSH, H PUSH,

PUSHX, H POP, YASTKS D LXI, D DaD,

VPATL X STX, H VYFATH X STH,

812 M MVYI, H INX, 3 ® MVI, H IMX,

gIXCHG, H POF, Z B MHWI,

1@!/BEGIN, M a MOV, D STaX, @ M MVI, D INX, D INX,
11 IMRFLIP VMAGIC ¥ EITX, 2=, IF,

12'H INX, H INX, H IHK, H INX, H INX, H IHX,
13!'ELSE, H DCX, H DCX, H DCX, H DCX, H DCX, H DCX,
14| THEM, LOOP, :

15|B FOP, —-=>

FXEmIm;n ™"

2i{( BLOWOFF - CALCULATE X COORDINATE AND DELTA
1 {HITXC LHLD,

2{C D MOV, @ E MVI, D DAD,

JiL WXL X STX, H WXH ¥ 5TX,

1
]
IC a MOV, RLC, &4 E MO¥, @ D MVI,
FCHUNKXTREL LHLD., D DAD,

M E MOV, H INK, M D MOV,

BIVDXL ¥ L LDX, ¥DRH ¥ H LDX, D DAD,
9L WDXL X sTﬁ, H Y¥DxXH X ETX,

1@f—-2>

111

12}

131

14}

151

4
5
g
7

21¢C ¥ COORDINATE FROCESSZING )
1TIHITYC LHLD,

ZIiBE D MOV, @ E MVI, D DAD,
3L WYL X BTX, H ¥YH X ZTX,

B L MOV, © H MYI, -2¢ D LXI,

D DAD, H DAD, H DAD, H DAD, ¢ H DAD, )
VDYL Y E LDX, ¥DYH Y D LDX, D DAD,

L WDYL % 3Tr. W wave v oEvx,

-

FENS
G g e & Do~ il & 0,

=5 okl b el



L mm—————— Block 185~——==——- '
@il INITIALIZE aALL THE PARMS FOR INTERRUPT
1122 VMAGIC X MVIX, .

218 VIDENT X MVIX, 46 VRACK X MVIX,

F1CHUNKTIME LHLD, L WTLL X STX, H YTLH X STX,
4178 VATMR X MVIX, : : ,

SieAd PAS X MVIX,

1390 VEZIW X MVIX,

FINULPAT H LXI, L VFNLPL X STX, H YFNLFH X STX,
SIXAWRITE H LXI, L. PGRL X STX, H FPQRH X STX,
IINULANIM H LXI, L YWPCL X ST, H VYPCH X 3TX,
i@lvwrite CALL, STARTWEC CALL, RET,

111DECIMAL —=3

12}
131
14}
151
e e e Block 166~ —— e
@ | CHECK FOR FHASOR - MOTHER INTERCEFPT AND BLOWOUT :
11F= MHSL F= MHSF F= MHNG F= MHGE F= MHNG! F= RSL F= EREH F= NHIT

Z21HEX CODE MFHC <ASSEMEBELE
JIEXX, X PUSHX, Y FPUSHX, MSY LIYD,
419 H LXI, M3IYC LDA, A ANA, MHNG1 JZ,
IMYH Y SUBX, 40 CPI, MHNG JNG,
A B MOV, @ C MVI,
LABEL HMHSL MOMRZ2A CALL, M A MOV, & ANA, MHSF JRNZ,
C INR, C A& MOV, 5 CPI, MHEL JRC, MHNG JMF,

#
i

o o e e e Block 187 = e
2! PHASOR —~ MOM — CHECK FOR REACTOR HIT

1 1LABEL MHSF :
2ZIMRFLIP VHMAGIC Y BITX, @<3», IF, 3F & MVI, B SUR, ELSE, B A MOV,
JITHEN, 1C CPI, NHIT JC, 28 CPI, NHIT JNC, ‘
41C a4 MOV, 2 CPI, NHIT JC, 4 CPI, NHIT JNC, 4 E MVI. M D MOV,
S{LABEL RSL D & MOV, RELC, RLC, A D MOV, 3 a&NI, 3 CFPI, REH JRZ,
6!E DCR, RSL JRENZ, MHIT JMP,
TILAREL REW DI, MENITF 2Ta, ¥ PUSHE, XTIX;
818 FUSH, -
'CRAaSHE
TFQESDE P

E BTH, MW PORMH X 2T,

=

Ul L) P o= &

{
i
.

el bl pel el et



e ———— Block 168

@) PHASOR - MOM CONTIMUED
1LaBEL MNHIT B A MOV, A DCR, @<, IF, & XRa, ELSE,
2/3E CPI, CY¥~, 'IF, 3D a4 MVWI, THEN, THEN, A B MOV,
3'BLOWOFF CalLL, 1 H L¥I1, MHGE JMPR,

4 LABEL MHNG @ H LXI,

CSI1LABEL MHGE a XREa, MSIYC 53Ta, FPASFRZ PGS Y RESX,
&61LABEL MHNG1 ¥ POPX, X POPX, H PUSH, EX¥, MNEXT
FHASSEMBLE > DECIMAL ==
&l ‘

12] .
11}
121
131
14}
151

@)C TRY TO SEND OFF A FRAGMENT ROUTINE »

1 fHEX CODE SENDFRAG EXX, D FOF, E B MOV, D FOF, E C MOV,
21X PUSHX, Y PUSHX,

JiMsy LIYD, MOMRZA Call,

41M & MOV, A& aNa, @<r, IF,

SIFREELIST LHLD, H & MOV, L ORA, @¢>, IF;

&1 BLOWOFF CalLL, THEN, THEN.,

7iY FOPX, X POPX, EXX, NEXT

S{DECIMAL —-->

=

el e el el e

EXFLODE THE MUTHa SHIFP )

(
H
: EXPLODEMUTHA ERASEFF
IIDELUT CHUNKXTEL ! Z@ CHUNKTIME !

HRTONLY LINIT ! HITKC @ 280 + DUF MUTHAX |

HITYC @ 2@e6 + DUF MUTHAY | SETLXRY .

E & 3@ 36 ICETEF DI UPDATEaALL EI SE BMIZ 1 STaArRZ QUTF
i @ DO & @ DO 2 RMD 4+ 32 REMND & + SENDFRAG UFDATES
N £

1
T
o

C L BMS
I 1 @ QUTR I & 2UT7 EI LOOF 8 & I & # 48 + DUF ! F
o :

LOR

> STARZ OUTR WW1 T © 2UTR 7 4 QUTP EI
1@ i RND I TN 2 4+ SENDFRAG UPDATESLL EME LOOF
.

W

]
k

ENDOFFE

MM Do~ RA0ON-& NeWh—=e

P S S s



tem———— ——-Block O

2{( CHECK FOR FHASOR HIT MOTHER SHIF )

1 1HEX

i PSCORECHECK MPHC. IF

312@ UPDATESCCRE
"4 IMSHITF @ IF 12@¢ UPDATESCORE EXPLODEMUTHA ELSE SO THEN
SITHEN ; DECIMAL --3

Ei

ANIMATION LIST FOR FIREBASE + COLOR TABLE )

UBR MSINTER MEHITF LDA, A ANA, RNZ, @D C MVI, CHECKALL CaALL,
2, PGQSRH PQS Y RESX, PQSDW PQS5 Y SETX, EXFLODEFB CaLL., RET.,

aTa MSCOLORS 7 B, 7D B, @B B, 5F B, 7 B, 7D B, @B B, 5F B,

(
H
=)
R
DATA MSFBA ASM MSINTER SETI 1F@5S BeeS SETDDC PLATYTERANIM
A
D
DECIMAL —--3»

e v o v e e e e Block 173 e

( INITIALIZE MISSICGN S - DESTROY THE MOTHER ZHIF 12

HEX : INITHMS @ FLOOD INITMIZSSIONRAM 35 MISSION |
DRAWMISSIONSCREEN 129 S600 488 A" DEATH SHIP" COUMT SPOST
Ac FFBIas | 2 INITFF

'@ PINTERFLAG | & MIIYC | @ MSHITF |

SICOPYMOM MSFPINTER FHaSINTRE | -1 INVADERZLEFT |

& IMSFBa FEaMIM | ﬁGTFE
FIGETMODE DUP PYY1 | @ EQF !
Aigg RBOMBTIMER !
RISZKILILFACTD 2
12178 CHUNKTIME
T1IDECTIMAL ——
121

13!

14

151

S e 1 H Tl i bl Y el ] L3 ."Nx A 3
HEALLIOWN THEN CHUNKNTEL |



@
13
2|
31

SISKILLFACTOR & IF GETNODE

FIMSY @ 0500 3608 AKGORF

* M5 INITHMS AMUTHA @ BZ MSY & XVSTART SHUTUFP BH BSF
VGF 1

o v

Block

( SCAN LOOP aAND STaRTUP )

: MSSCAN FIRECHECK ( EXPLODECHECK ) CHECKFIREBALL
PFLAYERHITCHECK FHASORINTERCEPTCHECK PSCORECHECK BMS

HEX

815 MSCOLORS FUC
 9IBEGIN MS5SCAN
1@ |ENDOFFRAME @ END 4 FDE ;

11 {HEX A5 GSAE U! * M5 GEAE 1+ UI
! BEGINGAME STaARTGAME SKILLFACTOR !

12}
131
14}
15}

91

11DATA GSAB @

2|

P T ey
LN QN @O0~HMAPA

151

DECIMAL

{ GAME START ADDRESS BLOCK )

-3

——— v o —

GaaE B,

DECIMAL
geee B, @420
gead B, 200€
000 B, 9000
Qeee B, Q0@
PRUEe

Gees
Geoe
PG

B, @

2000

GETNODE V¥GFZ
EIMSY & 26029 @ AKGORF 43 1B2 VGF1 @ FSTART

&4 B,
B,
E,
B,
B,
B,

>

R0 e

21 b i

[ oV I o B P

ROER R
L]

GG & L bG B L

ey

43 1BzZ YGFZ @ FETART

auaD @

B,
E,

2GR e

Rl f b R A

THEM

G5AB 1+ @ DOIT

r

’

&&E® B,

@ 5



Block

~@i¢ MORE MOM ) 2868 E,

110040
21 e00%
310000
4|0000Q
5/0000@
EiQe0@
7iopeo
50000
910090
ieioeed
i1leeed
120000
13/0000
14 {eego
1510000

i
1jeeed

2 EXEXD

3| EEXK

4] ke

SI¥BEX

k3 T+

7 kERE

81 kixx

T EExx

10| xkéx0
11 i %6%0
12 %$%0
131 %¥%0
14 | %$%0
15 %x¥6%0

(=R
11 %%%0
2 ¥HxQ
CRE ¥ 3310
4 RE¥D
SI%#x%0
Bl %$x0
TIESXD
S lxExd
SlkFxd
RCRE R T 12

B,
E,
B,
B,
B,
B,
B,
B,
B,
B,
B,
B,
B,
B,
B,

MORE MOM 2

B,
E.,
B,
B,
B,

LAST MOM

E,
B,
B,

2080 B,
%00 B,
$200@ B,
e¢ee B,
Q0%% B,
200@ B,
2000 B,
Qeae E,
ogee E,
2209 B,
Q00% B,
R00% B,
ROR¥ B,
P00 E,
Q2% B,

¥ ¥ ¥
EE 2
AKX K
3 3 ¥ ¥
b 33
KEXQ
¥XGE
¥000
2e9
clelolel
PR
2000
ledolel
eReR
eoee

E,
E,
B,
E,

BeRe
@R
Qe
Qaed
adeleds

E,
E,
E,
E,
E;

2eea R

@eee T

W @ 6

s

o
i

]
PR
1

£

N

o,
bl

Ol
ohidE
Do
[§i3eE:
BB
GeBe¥
s 33
BlkE
e B ¥ ¥
et 3
LT £
BBk ¥
fobod £
BREH
BlkF

@eee B,

BRXH
Behxd
hhk¥d
X
BEuEH
RO
Relwx
BREXE
Bl
EEE ¥
Bl
Bl
Beli¥
Bl
BBl

185

¥¥¥2 B,

o800
OnOX
QHO%
2EDE
GEOX
2o

N

B,
E,
B,
¥ B,
.E;
B,
B,
B,
E,
B,
. B,
. ®,
B,
E,
E.,
2¥¥%¥ B,
B, HoHH
B, %65
B, $H5H6%
B, 585
B, LHEES
B, H&HEH
B, H5dx
¥HE¥
L+ % 4
EE S ¥
E3 3 T
HEXE
B, ¥¥¥¥
Beh il
Beledd

B,
B,
B,
E.
E.,

: B,
¢t B,

¢t B,
i EJ

Ty T,

\

Rt

Ok&& B,

gdelr
k00
G&kQ@
BBt
GBBB
¥k
¥EHO
¥EB O
¥
¥EHO
¥kRO

¥ERO

*&&0
*&80
¥&80

k%% B,

¥k
¥E&O
b 3acds
¥R D
¥dho
¥&EO
¥Rk
¥BeBO
¥k
¥2x&0
¥Be RO
¥EEe
E 33040

BREQ

foiaie)

E,
GEOG
aligale)
sk lel
GRoe
G&ee

2 B, !

o TR

DECTYAL

FO00
Foee
$00Q
2 E,
¢ B,
E; @ B,
oo
#0020
200
B,

E,

E,

-t

E,
E,
Bs

-

&&e0@ B, @ B,

B,

E,

B
E, -=3

¥&&@ B, #0@0@ B,

E.,
Es

B,
B,

&%x0@ B, @ B,



21( PHASOR BURST HIT FATTERN )
1iDATA FBUREXF 2 B, 5 B, QUAD
21~ 3030 Q@oe ‘
31~ 2223 Q0QQ
4{~ 1113 3000
Si~ @33 0o
Gl~ 2300 Qee2
7iDECIMAL -~

>r x>

Lol R R )

( FIREBALL PATTERN 3 7

DECIMAL DATA FEBL3 4 B, 7 B, QUAD
Q03 B, 3100 B, 0000 E, 0000 B,
@e33 B, 1130 B, Beee B, B00Q B,
@331 B, 1311 B, 2e2@ B, @@ee R,
3333 B, 1111 B, 1111 E, ©eee B,
2113 B, 3113 B, @Gae B, 0000 B,
®31 B, 1139 B, €&ee Z, @060 E,
ev@l B, 1ie@e B, 6200 5, 2000 E,
DECIMAL —-:

[T
a2 dio~NARLDN-E LR~ ARPUN~G O WUN-=& WO

{

DECIiMAL DaTa FEL4 4 B, 5 B, GQUAD
@@l B, 1300 B, @@Ge E, @002 E,
@11 B, 333¢ B, GEEO R, €000 B,
2311 B, 1311 E,
1
3
@

o2 B,
B

VEJ
B,

331 B, 1111 E,
3133 B, 11321 B,

e el el b



tmmmm e Block 199
@!¢ FIREBALL FATTERN 5 1

~1!DECIMAL DATA FBLS 4 B, 11 B, QUAD

210000 B, 311@¢ B, @09@ B, 00002 B,
3iee33 B, 1113 B, 3¢9¢ B, 2009 B,
419333 B, 3311 B, Zige B, 000w B,
51331 B, 3331 B, 11@@
613311 B, 1311 B, 12

711113 B, 1111 B,
‘811111 B, 1431 B,
2i0131 B, 3133 7
1010333 B, 1113
11j00i1 B, 113
1210000 B, ©122 7,
13! DECIMAL ——>

14

151



TM1eel( CROBS COMPILE TACK. GAME ON SYSTEM: END ¥ DECIHQL
121 1{( MASTER CONTROL PROGRaM ) L
~1e2i( DISPLAY PLAYER UP )

"1031¢ OTHER NEAT SUBROUTINES )

104 {¢ OTHER NEAT SUBROUTINES )

1@5i¢ DO A& ONE PLAYER GAME

1261( TWO PLAYER GAME ) ‘

1271¢ GAME STaRT UF AND HAVE SOME FUN )

1211¢ MASTER CONTROL PROGRAM ) :

1221( DISPLAY PLAYER UP

1231¢ OTHER NEAT SUBRQUTINES

1241 THO FLAYER GAME

12541¢ GaME ZTARET UP AND HaVE ZOME FUN )

15@({ CHARALCT! VECTORING REQUTINE )

15110 WONDY Vil TEZT CHaRaACTER INSANITY ROUTINE )
ig@i{ FIRED XFLOTION S
1811¢ FEE z

162 FIRE E

1683{( FIRE
17@i¢ NORMAL ZCD &DDITION S
171410 DISPLAY & DIGIT BCD MUMEER -- X Y OPT NUMADDE DISFRCDE )

3
CONTINUED

e WY T



Fomm————— Block 100 -
@41 CROSS COMPILE TaCkK GAME ON STSTEH END ) DECIMaL
{{HEX 39@® DF ! DECIMAL
E'i@i B: LOAD
JIXCEND XCSTaT
Ixcsys xc DECIMal ;
SIDECIMAL 305 32 <<
GIHEX 3@0 200 100 @ 4 @ << DECIMAL J HEXLIST »>: >3
7ICR PAGE CR PaAGE CR ;S5
a1

1@}
111
12}
131
14}
151

Fm—————— Block 18l

@l MASTER CONTROL PROGRAaM 3

1/HEX ¢ MISSIONM START ADDRESSES TABLE )

2{TABLE MSATEL &@6d@ , Seed , 2A20@ , QAZRRE , GBORO .,

3i¢ CRUDE GAME OWER COLORS )

4{DATA MCCOLORS @ B, 7D B, @B E, 5A B, @ B, 7D B, @B B, 5A B,

j: GOFRaAME DI @ FLOOD INITHISSIONRAM DRAWMISSIONSCREEN

E1@ STARZ OQUTP DI ; '

GOC MCCOLORS COLOR ;

CLRLITES 27 Z@ DO @ 1 OQUTF LOOF ;

LITEMISSION CLRLITES 1 MISSION @ 11 - QUTP SKILLFACTOR @
F 1 25 OUTF THEN 5

DOFRAME @ FLOOD LITEMISSION MISSION @ 31
5 = IF i+ @ DOIT ELSE DROP THEN @ 28 CQUTP
ECIMAL -

]

MS4TEL @ DUF Ee

L)

=TS e bt ww an s

L e e

Fm—————— Block 198-——————-

{ DISPLAY PLAYER UR

HEX 428 C= DIFS DECIHAL

: DISPU GOFRAME D:

1249 76 XY DIFPS A" PLAYER" COUNT SFOST )
PLAYERUF & IF 268 %8 XY DIPS A" TWO" COUNT SFOST ELESE
1282 86 XY DIFS A" ONE" COUNT SPOST THENW ;

DECIMAL —-3

»;n-fh-mmm@rﬂmumm#mm-»@ B P o= & io~§

Fels gl g el pol



te——————— Block 193--———~—-
{ OTHER NEAT SUBROUTINES )

m
X

BUMPMISS MISSIONCTR BCDEBUMF MISSION 1+! MISSION @ 36 = IF
KILLFACTOR @ &= IF FBCOUMNTER 14! OTHERFBCTR 1+! THEM
KILLFACTOR 1+!

THERSKILLF i+! 31 MISSION ! THEN ;
BUMPCHECK FLAYERUF @ @= IF BUMPMISS ELSE P1aCT @ GAMEOYER @

SinWme

OR @= IF BUMPMI3ZES THEM THEN ;

: MYSTATE PLAYERURP @ IF PZACT ELSE P1ACT THEN

: OTHERSTATE FLAYERUP @ IF PIACT ELSE PZ24ACT THEN
1 : SHAPPLAYER OTHERSTATE @ IF
11 {PLAYERUP @ 14 1 AND FPLAYERUF | OTHERFEBCTR &
12{FRBCOUNTER @ OTHERFEBCZTR | FECOUNTER | THEN :
13/ DECIMAL ——13
1
1

e e e e Block 10 e e e

@
1
a2
3
4
5
s
7
)
o
@
1
i
3
4
5
@
i
z
3
4
5
=
7
&
9
@
1
2
3
4
5
@
1
a2
3
4
5
&
7
&

{ OTHER NEAT SUEBRQUTINES 1

: GAMEO GAMEOVER @ EMUSIC EZMUSIC

GOFRAME DISFU G0C 5 2 DO 1688 82 XY DIFS

A" GAME" COUNT SPOST 120 82 XY DIPS A" OVER" COUNT SPOST EI 3@
HWHAIT DI LOOP GaAMEOWER I ;

YOQURUP EMUZIC EZMUSIC GOFRAME DISFU

GOC S @ DO 189 &5 XY DIPE a" GET®
C
L

OUNT SPOST 12@ 7& XY DIPS &° READY" COUNT SPOST EI 30 WAIT

{
1
1
]
1
i
i
1
]
1
]
i
1
]
]
i
H
i
1
1]
1
1
1]
i
[
i
1
1]
1
i
1
i

I LOOF ;3 DECIMAL ~--:
1
1
1
1
1
1
to——————— Elock 15—
( DO A OME PLAYER GaME )
HEX

FLAY1 STARTGAME FZACT ZERO NPLAYERS ZERO PLAYERUF ZERD
AMEOVER ZERG 3 FBCOUNTER |
131 MISSION !
{BEGIN DOFRAME BUMPMIZE GAMEOVER @& ENMD
IDECIMAL —-3

1
1
r
1
7
i

0

[ A LA

U1 ) D) e



@i TWO PLAYER GaME
1 {HEX

21: PLATZ2 STARTGAME

- 311 FBCOUNTER ! 1 O
‘411 P1ACT | 1 PZ2ACT
SIBEGIN

- Bl 0THERSTATE @ GaME
71 GAMEOVER ZERQ DOF
81 GAMEOVER @ [F ¥MYS3
31GAMEO @ ELSE 1 TH
10| SHAFFLAYER BUMFCH
111END ;

12| DECIMAL —--»

13}

141

151

21 GAME STﬁRT Ur A
1£HEX

l: GSU STARTGAME 3
3i3e MISSION !
41BEGIN CLRLITES 2
51GOFRAME 2899 198¢
&1 COUNT SPOST
714600 420908 428 A"
S8|BEGIN RANDOM DROP
Si1@ INP 2@ AND é=
18 {EMUSIC EZMUSIC
111@ END ;
12iDECIMAL ;5
131
144
151

1 NPLAYERS ! PLAYERUF ZERO
THERFBCTR !

! GAMEOVER ZERO 31 MISSION !

OVER @& OR IF YOURUF THEM
RaME @ FLOOD

TATE ZERO OTHERSTATE @ IF
EN ELSE © THEN

ECK

ND HAVE SOME FUN O
141 @ RND# ! 5926 1 RND# !

2@ QUTFP 2 21 OUTF ,
4285 A" PUSH 1 OR 2 PLAYER BUTTON"

GAME OVER" COUNT SPOST GOC
1@ INMF 3@ AaND 3Je <> END
IF FPLAYZ ELSE PLAY1 THEH

gt MASTER CONTROL FPROGRaM )
1{HEX ( MISSION START ADDRESSES TABLE )

2| TABLE MSBATEBL 3389
~3i( CRUDE G&ME OVER
4{DATA MCCOLORS @ E
GOFRAME @ FLOOD
MCCOLORS COLOR DI
( : DOFRAME INITH
FOLLC IF i SRV
DECIMAL -—=-12
1 DOFRaME MI

i
i
i
i
1
i
H
i
i
]
]
a

e 03 B e & 0 Lo~ A

et e pell e defe el

» B203 , 2020 , ABRD , EB@@e ,
COLORS 2

s 70 B, @B B, 54 B, @ B, 7D B, 9B B,
INITMISSIONRAM DRAWMISSIONSCREER

)
F

ISSIONRAM DR QHM?““EQW“PﬁFE%
EN JoY

1

m-‘j

5a R,

e



( DISFLAY FLATYER UP I

HEX 428 C= DIPS DECIMAL

: DISPU GOFRaAME DI

249 76 KXY DIFS A" FLAYER" COUNT SFOST :
PFLAYERUF @ IF 220 86 XY DIPS A" TWO" COUNT SPOST ELSE
202 88 XY DIPS A" OME® COUNT SPOST THEN

DECIMAL —--7

1
1
]
1
1
1
]
]
1
i
1
1
1
i
]
1
1
1
1
1
1
1
1
1
1
1
1
I
1
i

: [RCAI NPIFRE Y .
Do~ N&MN- MA@ @O0 ~IT O AN~ &

{ OTHER NEAT SUBROUTIMES )

HEX : BUMPMISES MISSION 1+1 MISSION @ 368 = IF SKILLFACTOR 141
OTHERSKILLF 14! 31 MISSION ! THEN ;

i BUMPCHECK PLAYERUF @ o= P1ACT @ @= OR IF BUMPMISS THEN ;

: MYSTATE PLAYERUP & IF PZ2ACT ELSE P14CT THEN ;

: OTHERSTATE PLAYERUP @ IF P1ACT ELSE P2ACT THEN :

! SHAPPLAYER OTHERESTATE @ IF :

FLAYERUF & i+ 1 AND PLAYERUF | OTHERFECTR @

FECOUNTER @ OTHERFECTRE | FBCOUNTER ! THEN ; DECIMAL

i: GAMEO GAMEOVER @ GOFRAME DISPU S @ DO 15@ 82 XY DIFE a° GQME“
12 {COUNT SPOST 129 82 XY DIPS A% OVER' COUNT SFOST EI 3@ WalT
11{DI LOOP GAMEOVER | ;

121: YOQURUF GOFRAME DISPU S @ DO 1@ 85 XY DIPS a" SET”

131 COUNT SFOST 122 7& XY DIPS A" READY" COUNT SPOST EI 36 HAIT
14}DI LOOF ; DECIMAL -—-=>

151 ,
o e Block 124—~—me——
@1 ( THO PLAYER GAME 1

1 {HEX

l: PLAYZ STARTGAME 3 OTHERFBCTR ! 1 NPLAYERS ! FLAYERUF ZERD
311 P1ACT 1 1 P2ACT | GAMEOVER ZERO 31 MISSION |

SIOTHERSTATE @ GaMEQYER @

MQFFLQ
1@§END H

11IDECIMAL ~—2
121
131
141
151




@1 GAME STaART UFP AND HaAVYE SOME FUN O
1 tHEX
1: GSU STARTGAME 3141 @ RMD# ! S39Z6 1 RND# !
3130 MISSION |
T4 1BEGIN
5!1GOFRAME 2800 1000 428 Q" PUSH 1 OR 2 PLAYER BUTTON"
B 1COUNT SPOST
ZI!BEGIN 1@ INP 32 AND 3@ <> END
3112 INF 2@ aND 9= IF FLAYZ ELSE PLAY1 THEN
919 END ;
1@ !DECIMAL ;5
111
124
131
141
151
o e e e e Block 150~ e
@l CHARACTER WECTORING ROUTINE
11SUBR VWRITEC VXL X E LDX, VXH X D LDX,
2IVWYL X L LDX, ¥WYH X H LDX,
IIVMAGIC X C LDX, VXPAND X B LDX,
4 IVTLL X & LDX, drawchar CaLlL, RET.,
51
BI1SUBR CHARI TECaLC CalLl, B PUSH,
7IPQSDE PQS X BITX, @=, IF, VWRITEC CaALL, ELS3E,
SIPAQSDE PQAQS X RESX: THEHN,
9iE FOF, VECTDD CalLlL, aup CaLL,
12 PQSDHW PQS X BITX, @=, IF, VHRITEC CALL, ELSE,
11!/FQ3DE PQS X SETX, FQSDW POS % RESX, THEN, KILLOFF JMF,
12{--> :
131
14}
15

e

el WONDERFULL TEST CHARACTER INSANITY ROUTINE )
1 {HEX

2iDATA BCR @ &2 SETDC -1@ © SETDDC 11 SWAIT
“3il1z2e 8e SETDC 11 SHAIT aRET

4| DATA BCR3 3 QREFE@T BCR aAacCALL ALOOFP ARET
5{DATa aACHAR CHARI SETR NULPAT ZETFR @4 ZETHP
E1EBF 4@ SETS 28 QETM

?'ECRB ACALL At

o, T T
&1z ol R




it FIREBASE EXFLO3ION 5 )

IDATA FBEXFS & B, 23 B, QUAD

~ QR0 000 201Q Q@23 QQRe R00Y
~ 390@1 3e0e 1601 iege @302 0@ee
~ QOZE 0030 @Z0Q QRZ0 Qeee 1200
~ QRRQ QRQQ el P0ed QOGC Geo0
~ 33900 2100 Zagd 30ee 0Ze0 200
~ @RI 220w GGeZ Q000 @O33 Ie0e
~ @300 Q@2Q GIEZ¢ Q03¢ 2300 QROY
~ Q@Y QGO YL R QVe3 VY
~ Q@33 3002 ZZe0 211¢ ell 1eed
~ @03 3001 Zode 1129 Q122 9090
~ @33 2201 2261 1e1e 1ez2z2 i2e8
~ 330@ @221 Zel1l 1126 1119 2008
~ 3330 00z2 2ol 1311¢ 1100 289
~ PR3 2e0@ Q222 2isd 2282 1200
t+————=———-Black I8 mm e e

( FBEXPS CONTINUED 2

~ Q@33 1110 0GZe iezZd 1100 ©GRe
~ @300 ©l1l1e 22¢@ 1020 9100 QY
~ @@R1 @e3 @ele 0R1i¢ 2058 09eQ
~ Q000 2100 Q@0¢ 0282 1000 Q200
~ QZ0Q Q9 Q210 PREG Q0RC 2000
~ POl P30 oReR 2032 Po1e 180e
o

LR R T B R

R

MW SO~ NAUN—Q@UR~DNUN AN

1220 0000 @Q2¢ Q02 2QQQ 2200
P30 0@l¢ @eed DIo% fQE3I 2860
@300 021G Geed 09T ¢O0E 2209
ECIMAL —-> :

LA -

B T T e T )

8l( FIRE BASE EXFLOSION 8 )
1i{DATA FBEXPE & B, 23 B, QUAD
Zi~ 2021 20092 /el £92% fOBQ feRe -~
Ji~ 000Q @020 QG2 G300 GGHE Ze9e -~
41~ Q0RO Q002 9306 0GI% 0010 Q0B ~
Si~ 2100 Q0600 22E0 2Zg? QeRe oreg ~
Ei~ VERQ QQQR REeY 2022 202@ @208 -~
i~ @Zoe eRid @3] £067 g -
i~ @@z igne g &
9~ pegd ]
181~ 2192
111~ @edl
12t~ 3¢9
131~ 2828
idi~ 2086
15i~ zZe3de

@eoD



@{{ FIRE BaSE EXPLOZSION & CONTINUED 3
1i~ 0001 QR V200 ©EBlS QVRe 1000
Z2i~ 1000 20010 QO@3 2120 Q82¢ Q020 ~
Ji~ 0000 2009 1000 &2E0 QBQE Q000G ~
41~ 3000 2302 2222 @228 Q222 Geeg ~
Si~ 0000 Q0E9 90RE BoeT GEOE @Lee -~
i~ 22009 @212 2992 1222 RA3IAQ 2ReE ~
i~ 2009 2162 @28¢ {EE3 Q000 0RR% -~
Bi~ @@B@3 9003 GOi¢ G0ee 9O0Ze 2208 -~

91~ 3000 1680 0002 G207 020 1080 -~

>

114
121
1314
14}
151
o e Block 17—

@{( NORMAL BCD ADDITIOM I

1 {CODE EBQCD+i EXX, H FOF, D FPOF,

ZiM A MOV, E aDD, Daa, A M MOV,

3iH INX, M A& MO¥, D ADC, DAA, A M MOV,
4iH INZ, M & MOV, @ ACI, DAR, & M MOV,
SIEXX, MNEXT

SIDECIMAL —->

=

o

7

&

3

10

11

12}

131

14}

151

L e Block I R .

QiC DISPFLaAY & DIGIT BCD NUMEBER —--— X Y OFPT NUMADDR DISFECDE 1}
1iHEX SUBR digit ©F anNl, &=, IF, D ORa, @<y, IF, @F® & MYI, THEN,
ZIELSE, @ D MWI, THEH, 30 ADI, EXX, drawchar Call, EXX: RET,
3I1HEX ‘ :

4y

S5iF= DGTL o

SICODE DISPRCDE <(ASSEMELE H POP, M A MOV, H INX, M ORpH,

TIH IME,:; M 2B, &4 0 MM0OY, 3 % MYI,

BIEEX, B T o Shels EXE¥,

1M

1

21

31

41

DR Rn RN Y e
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