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Foid!

71 0L

7210

731«
741
751(
7B
77IC
781¢C
791«
80 i¢
&811i¢
821«
a3i(
84 ¢
&5«
asi¢
871«
asi«
891«
g0i(
“91 1«
9z«
931¢
94 1(
951¢
61«
971«
381(
991«
190«
101 i«
1oz i(
103 ¢
194 ¢

1951¢.

106}«
187 1¢
188 0(

131

112i¢
1111¢
11210¢
1131«
114 ¢

1151¢C.

1i6i(
117 1<
1181«
113i§¢
120 1¢
1211«
12270 ¢
1231¢
12411
1251§¢
122t
127 14(
128«

45 | ¢

S13010¢
1311«
1321«
1331
13410¢

CONSTANTS AND 10 PORT DEFINITIONS )
SPECIAL ¥GS VERES )

VGS terse verb SHaN. )

VGS random, ranger ) oo

VGES random, RND, RANGER, RAMNGERND ).
UPDATE COLOR MAP -- QUICKLY ) ; : .
V&GS . FLOOD , VERTICAL , HORIZONTaL: )
vGES INTHIGHRES , FILL , SCRERASE

VGE write routines | pattern representation J

VGS pattern board and maagic egquates I
RELAEBS ) F= relabs SUBR ffrelabs {ASSEMBLE

VGS _ RELABS 2

V¥GS WRTSET , write 2

VGS ) Wwrite con’t. 3}

VGE Wwrite con’t. )

VGES writep )

VGES WRITEPFP

vGES WRITE 2

FRAME, UNFRAME MACROS

SPECIAL RELAES FOR BOX )

PATTERM BOARD BOX COMMAND )

X ¥ X5 YS MODE BOX ) HEX : .

BOX Y E A MOV, 4 CPI, ..AS5L4 JRC, ( JUMF IF LESZS THAaN 4. )
BOX » B DAD, L BX.X Y STX, H BX.X 1+ Y ST¥, ( UPDATE

BOX ) LABEL ..PLOP PIXVAL LDA, M XRa, C aMa, ( FLOP LOOP 3
BOX

15 BIT INTEGER DIVIDE ROUTINE: M N UN/ @ R 3 DECIMaAL

SHAF COMMAND )

& X 19 CHaARACTER SET - ROTATED .
MORE CHaRS » C8ZF , EB3F , 70@C , 76é@C , E@3IF , C23F , ¢ A 1
CHARS ) ERQI1F , FO3F , 3020 , 3028 , FoiF , E@2F , ¢ Q 2

MEKW CHARACTER DRal ROUTINE

NORMaL BCD aDDITION 2 _ .

VGES CPOST , SPOST

DISFPLAY &5 DIGIT BCD WUMEER -- X 'Y OFT NUMaADDR DISFEBCDE. 1)
n-processor MUSPCU, this is starting load block @ HEX

MUSIC EQUATES FOR VECTOR OFFSETS 1 HEX

MUSIC VARIABLES & 1Y EQUATES FOR OFFSETS » HEX

STEREQC EFFECTS EAM AND VOLUME CRES.-DECRES. RaM )Y HEX

MUSIC VaARIABLES FOR COMPUTER MUSIC GENERATOR aND SYHNCER ) HEX
MUSIC PROCEZSI3IOR COMANDS ) HEX ( data,PORT 2

MUSIC PROCESSOR COMAMDS cont. ) HEX ,

MUSIC PROCESZSOR COMANDS cont., STEREQO STUFF and ABCREND ) HEX
NOTE CONETANTS ) HEX '
SIN BTAELE FOR LEFT-RIGHT PaN VOLTaAGES ) DECIMaL

HELPING SUBR’z for MUSCPU %¥¥ NOTICE %% I HEX

HELPIMG SUBR’= cont. ¥ HEX

MUSIC PROCEZSSOR- emusic J

OPCODE SUEBR’z,;, @-4 1}

OPCODE SUEBR‘’s=, 5-6, HL= MUSFC )

OFCODE SUZR’=, &-2B, 12H )

OFCODES €C-eF
GPCODES 11-15 I/0 PORT OQUTPUTS and FAN COUNTING, 1AM 1 HEX

14, THUMPE 4 EMERIZTOR 27H 3 HEX
*

PCOn FER 1%, HMUZIC GE
QPCODE £DDRESSE TABLE and FORMHARDE ) HEX

ISMOD, NOTAELE andg TAUMTLOCATION ) HEX

L

HUSCFU NOE&I&H&“;HU&TNF b

MUSCPU cont. MORAMBLE, LOWMOVER, HIGHMOYER 3
USCFU cont. . MORAMBLE cont., STEFMOVER )
MUSCPU YOLUME MOVING 7

MUSCPU STEFPMOVER, COMFPDURMOVER

MUSPCU cont., TEMCVYER, NOMOVER ).



135 1¢ ¥% MUSIC INTERRUFTER K - COMPUTER MUSIC )Y HEX

13610C MUSCPU cont.. RANDOM NOTES )
1370 MUSCPU cont ., : v PROCESS the =core, 1} ‘
1381 MUSIC PROCESSOR- ' MUSCPUS PUT TOGETHER ) HEX

13391¢ MUSIC PROCESS0OR- ALL xmusics NEED AN IY LOAD ) HEX

1421( MUSCPU SUEROUTINE CaALLS )

141{( MUSIC PROCESSOR- EMUSIC, BMUSIC, ... )

1421¢ MUSIC PROCESSOR- EZMUSIC, BZMUSIC, ... ?

1431¢ JaYs VIDEO GAME GOODIES ) : CL SCRERASE ;

144 |( QUEUE - VECTOR MANIPULATION ROUTINES )3

145{¢ VECTOR FIELD EQUATES CONTINUED )

14 l( STATUS EBIT EQUATES )

147 1¢ VG5 VHRITE )

1481( VGS VERASE )

149{( GLOBAL GAME RAM AREA START )

15@1( STORAGE ALLOCATOR GOODIES )

151{¢( ADD NODE TO QUEUE ROUTINE )

1521( DELETE FROM QUEUE >

1531¢ ADVANCE TO NEXT NODE ON QUEUE )

1541( INCREMENT TIME BASES - C = TIME BASE, IY = Q HEAD

1551( NEW, IMFROVED, HOTROD INTERRUPT SYSTEM ) DECIMAL

- 1561( RESUME EBACKGROUMND - END INTERRUPT 2

1571¢C TRY TO RUN SOMETHING IN FOREGROUND )

1581 ( BACKGROUND END INTERRUPT )

1591 INTERRUFT S7aRT ROUTINE ) HEX

160{( ROUTINE TC DELETE VECTCR IF STATUS SO INDICATES 2

161} MACROS TO GEMERATE ANIMATION OFCODES ) DECIMAL

1621( MORE ANIMATIOM MACRO STUFF )

1631¢ ANIMATION INTERPRETER ROUTINES 2

164 (¢ MORE ANIMATION INTERPRETER ROUTINES 7

1651 YET MORE ANIMATION INTERPRETER ROUTINES 3

1661 ( THE ABSOLUTELY LAST SCREEN OF ﬁNIMﬁTION INTERPRETER STUFF )
18710 JUMP TARELE FOR INTERPRETER ROUTINES )

1681 ANIMATION UFPDATOR ROUTINE i

169 1( DECREMENT &NIMATION TIMERS, COMPUTE VECTORING TIME 3

17@{¢ TIME BAZED VYECTOR UFDATE - IX=VECTOR ADDR, IY=QUEUE ENTRY
171} INITIALIZE INTERRUFT VERBS

1721( SUBROUTINE TO UPDATE PATTERN USING XOR )

1731( SUBROUTIME TO VYECTOR USING SECOND DERIVITIVE )

174 1¢C SUBROUTIME TC UPDATE PATTERM USING XOR AMD ZND DERY VECTOR )
1751( UPDATE V£lTOR FROM JOYSTICK ) HEX 11 C= JOYSTICK

1761 C SUBRQUTINE TC UPDATE PATTERN FROM JOYSTICK 3

1771¢ COMPUTE DELTA FOR 1 COORDIMATE

1781 CLEAR VECTOR ) F= INIZL

1791(C SUBRCUTINE TO PUT WECTOR ON PROCESS Q )

1801 XVMOVE COMMAND - MOVE AN EXISTING VECTOR 2

1811 XSTART COoMMaMD - START AN EXISTING VECTOR )

1821¢ STarT A YECTOR WITH JUST INITIAL X AND Y 2 DECIMAL

1831( CHECK FOR INTERCEPT WITH VECTOR 3 .

184 1( CHECK GROUP OF VECTORS FOR INTERCEPT 3

1851( NUMBER PATTERENS , 5 X 7 ORDERED 2-2 7

1861 ( ROUTINE TO DISPLAY A BCD NUMBER 3 DIGITS LONG FROM VECTOR O
1871 ( INTERRUPT KHRITE NUMBER ROUTINE 2

BASE STATIOMN ]

Cuna-\ué POM OF f = i OND MULFAT 2
FEEAFZ 3}

FBEXF4 2

FBEXF4 CONTINUED 12
1991(¢ FIREBASE EXFLOSION 5 )
200 i( FBEXPS CONTINUED )

{
{
i
¢ CONTINUED FBEXF3
‘
(



"FIRE BASE EXPLOSION B )

FIRE BASE EXFLOSION & CONTINUED ) oo
ALIEN EXPLOSION PATTERNMN 3

MORE ALIEN EXPLOSIONS 3

EXPLOSION PATTERNS ) DECIMAL-

INVADERS- PLAYER SHOOTING SOUND, ID ) HEX
INVADERE~ PLAYER EXPLOSICN, 1G -- AND FZIP PZ ) HEX
SPACE MISSIONS ZPIP SOUND - ZP ) HEX

DRAW FIREBASES ON SCREEN 2 '

GAME VARIABLES AND CONSTANTS )

INITIALIZE GAME SCREEN ) HEX

RACK UFDATOR 2

SUBROUTINES TO CALCULATE DISPLACEMENTS FOR RACK MEMBER ) HEX -

HAIT AND aNIMATION TRACKING TABLE ROUTINES . HEX
RECOMPUTE LIMITS ) HEX .
. SUBR TO STEFP MASTER COORDS ONE TICK AND LIMIT CHECK ) HEX
WE FOUND aN INVADER - WRITE HIM ) '
REWRITE A& RACK MEMEER USING NORMAL PATTERNS
REENTER RACK ) HEX
INTERRUPT ROUTINE TO REENTER A GaLAXIAN ) DECIMAL
CHECK FOR INTERCEPT WITH RACK MEMBER )
ANIMATION LIST AND ROUTINE TO EXPLODE THE FIPEBQSE )
SCORIN ) HEX TABLE ASTEL &@ , &8¢ , & , 1ee , 3ed , 200 ,
MORE SCORING GOCDIES ‘
BACKGROUND PHASOR INTERCEPT PROCESSING ROUTINES )
ROUTINE 70 Call FROM SCaAN LOOP
ANIMATION SUBR TO INITIALIZE THE FIRE BASE 3
CHECK FOR PLAYER HIT )
COMMON INITIALIZATION GOODIES
SPECIAL ROUTINE TO MOVE PHASOR BLAST
START OR RESTART THE FPHASOR MOVING )
CHECK FIRE SWITCH >
AHAIT THE ARRIVAL OF THE VERTICAL IhTERVﬁL 3
NEW COLOR ROUTINES )
FADE UP/DOWN ROUTINES )
FORCE FIELD DRAWER DECIMQL
MORE FOREILE FIELD GCCDIES )
LIME GEMERATOR }

T TATLES )

CTINEL OIN A LINT )



¢ CONSTANTS aND 10 PORT DEFINITIONS 2 .
1{ : C= } CONSTANT { ; + { : ¥= } VARIABLE { ; 1}
IHE¥X @ C= CC? ¢ & TO CROSS COMPILE, 1 FOR NORMAL
1TCcC? IFTRUE @Fe@0 C= RAMBASE 2FFFF C= LASTRAMADDR
IOTHERWISE @Deg2 C= RAMBASE ®DFFF C= LASTRAMADDR IFEND
1{ : NC= } 1+ DUP C={ ; 3y { : SC= } DUP C= { ; }
1{ + T= } TAEBLE { ; 1} f 1 A= Y ARRAY { ; 1}
1{ : BT= } BTARLE { : 1} { : BA= } BARRAY { ; }
i{ : BV= } BVARIABLE { ; 3} { : F= } FCRWARD { ; }
1@ C= COLOR 1 C= COLIR 2 C= COLZR 3 C= COL3R
1914 C= COLOL 5 C= COLiIL €& C= COL2L 7 C= COLZ3L
1119B C= COLEX 2 <= HORCE @A C= VEREL
12116 C= TONMO 11 ©= TOMNEA 12 C= TONEE 13 C= TONEC
13114 C= VIBRA 2 C= VOLAE 15 C= WOLC 17 C= VOLN 18 C= SNDEX
141@D C= INFBK ©E C= IMMOD ©F C= INLIN & C= CONCM @F C= HORAF
1510C C= MAGIC 18 C= XPAND & C= INTST ©F C= VYERAGF —->
tm—————— Block Tl
SPECIAL VGS YERIS 2

(
CODE DI DI, NEAT { disable interrupts
CODE EI EI, NEXT { znable interrupts )
CODE XDI DI, & XRa, INMOD OUT, NEXT
: M5 @ DO 4 ¢ DO LOGP LOOP ;
CC? IFTRUE
ROMIT DP @ other @ DP | : : TIMOR DP @ other ! DF | ;

' l—\l—\b-\b-\l—\i—\
SAPHAAELDNEEe® ARUNLPEORINAPUINAE RPN, LOUN-S®

IFEND
o —————— Block Tl ————
1{ ¥GS terse verb SWaN )
1CODE SHaN { swap nibbles in low byte I
i in- % fto be swappsd )
! ( out— zwapped result 2
] H POP, L & ™M2%, RLC, RLC, RLC, RLC, a4 L MOV, H FUSH, MNEXT
!
]

BB peh e gl peh
L i ) ) e e 00



@l{ VG5 ‘ random, ranger. )
112 A= RND# ( ‘you must seed RNMDE 1111101 0LD- )
215UBR random ( 32 bhit random ¥ generator J
( out- Pandomku zzlected # in DEHL )y
B PUSH, @& RNB# LECD,/~1321 H LXI, B DAD, H PUSH,
2776 H LXI.,. B DADC, 1 RND#%# LDED, D DaD, XTHL.,
B DAD, XTHL, I DADRC, XTHL, B DAD, XTHL, D DADC, XTHL,
E MOV; B E MOV, T B MOV, @& C MVI, E DAD, @ RHND# SHLD,
XTHL, D DADC, 1 RND# SHLD, I FOF, B FOP, RET,
SUBR ranger { pass & in HL, range in DE, 1 B PUSH, EXX;
B H LXI, H It MoV, L E MOYW, EXX, D PUSH, B POP, XCHG; :
2 HLXI, BEGIM, 2 ZSRLR, C RaARR, CY, IF, D D&aD, ExXX, D DADC,
EXX, THEN, E & MOV, C 0QORa, ¢, IF, E-SLAR, D RALRE, £X¥X, E RALR.,
D RALR, EX¥, { SWaF } JMP, THEN, EXX, B POP, RET,
—_—

P )

M We G3NayDUEADN~A,E RN~ ~NOOELN- m#MNﬂOtﬁmﬁmm-ﬁ-m

{ VG5 : random, REND, RANGER, RANGERNMD
SUEBR rnd ( pass range in DE, returns $# in HL )
D PUSH, random Sall, D POP, ranger Call, RET, '
CODE RANDOM {( out= # on =tack ) random CaAlLL, H PUSH, MNEXT
CODE RANGER { pa=zsz range, £ on stack I
{ result iz & “imesz range / FFFF, ie. 38H 28@8@¢H —-——- iz 18H 2
D POP, H POP, ranger CALL, MW PUSH, NEXT
CODE RND { mazs rarnge on stack 2
random Call. Z FOF,; ranger ColLlL, H PUSH, NEXT
—} I3

. e e o e ke Emew e e i e S

[ T T ey

Bl ock T o e e e o e e

(" UPDATE COLOR MAP -- QUICKLY 2

CODE COLOR ExXx, M FOP, 202 E LXI,

BEGIN, M & MOV, & QUTP, H INX, T INR, LOOP,
EX®, MNEXT : )

—

[EPENEN

PRSP Y



@i VGS ' : FLOOD , VERTICAL , HORIZONTAL )

1 }+CODE FLOOD { zset all color ports to the same value )
H {( in- byte color walues  ?
-3t ( out— =creen color poris set to same value 1}
41EXX, H POP, L A& MOV, 8080 2 LXI, BEGIN, & OUTFP, C INR, LOOF,
SI1EXX, NEXT X :
VERTICAL { intialize vertical blank port
( in- % of lin= 1.

an

Fattern header resuirnents are determined buy the write
routine uscd. The following diagsram shows the hierdarchy
used

\ VHEITER , WRITER X

WRITE™

=0 =t et
E
3

1=

71

a1 ( out- vertical kIa rort set ) @A QUTP

91: HORIZONTAL { sets hnrnzontal color boundry and outside
1@} pixel value )
11} { in- x valus for boundry ; outside screen pixel value
121 bits & and 7 detormine values )
131} ( out— horizontaz! color boundry port set J
14} DUP SHWAEB ORF S UUTP H
151 —->

o e e e e e e Bloclk T T e o o e e

21 VGS INTHIGHRES , FILL , SCRERASE

11: INTHIGHRES { intialize screen for high resolution mode
21 1 &8 QUTF { con:com port 2 C@ YERTICAL @ HORIZONTaL ;
31: FILL { ¥ill screen whith constant data 3

4 ( in- constant . tarting address ; # of bytes +o F'll Y
51 { out~ doszs zequential Fill whith consztant specifizd 2
(=] ROT ROT ZDUP | EWa™ DROP DUP i+ ROT 1i- BMOVE

71: SCRERG&SE { erase entire screen sxcept last 1 k )

&1 @ 4002 23ICEe FILL

9IDECIMAL —-1
191
111
121
131
141
151 ' B

o ————— Bloclk Fh———————

2/ VGS write routines _ pattern representation 2
e FATTERN REFRESENTATION

21

31

41

S

Bl

7

=

2

1

2

4

=

]

B

TERE .



i VGES ' pattern board and magic equates )
1 |HEX
2'( pattern board ports )
3178 C= PBLINADRL 73 C= PBLINADRH 7Aa C= PESTAT 7B C= PEAREADRL
417B C= FBRAMCD '7C C= PRBAREADRH 7D C= FEXHWIDE 7E C= FPRYHIGH
51 { pattern board status port bitzs 3
Bl® C= PEDIR 1 C= PREXP 2 C= PBCONS 3 C= PERFLUSH
714 C= PEFLIFP 5 <= PERFLOP
81 ( magic register bits 2
912 C= MRROT 3 C= MRE”” 4 C= MROR 5 C= ME=OR
1@!6 C= MRFLOP 7 C= MEFLIP ’
111—--2
121
131
14|
151

@i( RELABS ) F= relabs SUBR ffrelabs (ASSEMEBLE

1{7 ¢ BIT, @< », IF, 1 Y &4 LDX, H ADD, A DCR, A H MOV,

2I/THEN, & C BIT, ®<¢3», iF, @ ¥ A LDX, D ADD, & DCR,

314 D MOV, THEN, € FallL INTO ... 2

4 LABEL relabs ( relative ¥ Y 4o magic address conversion )
! in- BCzexplmag IE=x HL=vw I

out— BC=sxp/magstzhif+ HL=scradr 2

A MOV, & H MYI: & L MOy,

DAD, H Dal, H I,, -

DAD, D FUSH, L E MOV, H D MOV, H DAD, H DAD, ¢ %84 2

DAD, ¢ %8%@ ) XCHG, H POP, ( = B

a MOV, ¢ SAVE BIT CNT » H L MOV, @ W MVI, D DAL,  x+vy 2
RLC, RLC, WEX 2 &I
MRFLOP © BIT. @« 5, IF, NEG
3 AMI, & E HMOw, <

ASSEMBLE Y —->

roxXIIxXxXD—~"

P e e e e

FUS-NHURAWURN~,E MU~ D~ D

VGES RELAERS

ODE RELAEBS ( relative +to absolute conversion
C in— expsmag » X , Y 2

( out- exp/magt+shiTt ;, scrade 3

EX¥X, { mawve 2Z

na"‘.

H POP, ( v » L POP, X 2 B FPOF, { esxps/mag J
relakbs CALL, B PUSH, ( exeo/magishf
H RUZH, § meomae- ¥, NEMT

i2]

191

121 ,

131 .

‘1‘3‘\]

ﬂ.-.)n



( V@GS WRTSET , write )
1 BVY¥= HRTEYE ( wWwrite system flag )
: HRTSET HRTSEYZ E! : { write svystem byte intialize )
{ <> for pattern bhoard 2= for software

SUBR write { Wwrite pattern on scresn )
"{ in- BC=mexp/mag+shift DE=vw/x size HL=scradr IY=patadr 1
( WRTSYS @4 faor pattern bhoard 2= for softwuware writs 2
( out— Cz=magi=shift ; pattern on scresn )

{
i
~

R e e ek ek

SHMARAUN,E® ARAUN~SURNINAARAUN=,E AN CORNTOUSUN-G

( VG5 ‘ write con’t. 2

( pattern beard write J .

B A MOV, XPaAND OUT, C & MOV, MAGIC OUT, HEX 24 & MVI,

MRFLIFP C BIT, @<, IF, PBFLIFP A& SET, THEN,

MRFLOFP C RBIT, @<, IF, PBFLOP A RES, THEN,

MREXP € BIT, ®{:, IF, PBEXP i SET, THEN,

a B MOV, PBRSTAT 2UT,;, ( B=ztatus C=magic )

H PUZSH,

Y PUSHE, H FOF, fa MOV, PBLINADRL OUT
MOV, PBLINADRH QUT,

[
>

¥

H POF, \
& MOV, PEAREADRL OUT,
& MOV, PBAREADRH OUT,

rr
I

[RC N N Y
{
i
~

( VGS wWwrite con’t. I
E H MOV, ( X size )
MREXP C BIT, @<>; IF, H RLCR, ( %2 1 THEN,
H DCR, ( H=¥ zize zero relative )
MRFLIP C BI
MRFLOP £

DECIMalL -8¢ & HM¥I, H aADD,
DECIMAL 88 4 MYWI, H EUR, THEM,

o o mm e e o " e o - - —— = e e - —

—

a8 MRFLOF € = ADD

3 UT . THEN,
3!

11 HEX H @& M2¥, ©DOXuos

Bl DA MY, ¢ Y ~im— f ICR. C 0 mel > FDYHIGH OUT,

31 RET,

A

4

?‘5

S S Rl



R1( VGS ' writep ) ' .
~118UBR writep ( does write with pattern size header on pattern J v~
( ith— BC=exp/mag+tshift DE=vw/x size HL=scradr IY=patadr )

]
1
3! ( WRTSYS 0< > for pattern board 2= for software write )
41 { out- Ce=maagd=k ¥t 3 pattern on screen )
51 @Y E LDX, ¢ ¥ =zize ) Y INKX,
B! @ Y D LDX, £ ¥ size ) Y INXX, write JMP,
Fl=—>
&1
21
10}
11}
12}
131
14}
151
e e e e EBlock BE- e ———
i VGS WRITEP 2
1iCODE WRITEF { write with pattern size header on pattern )
21 ( in- x ¢ & , patadr , ex/mag ) )
3! { HRTSYS @4 for pattern bheoard 8= for software write )
4! { out— pattern on screen )
51 Y PUSHX, H FOP, EXX, B POF, Y POPX, H POP, D POCF,
51 relabs Call; '
71 Wwritep CallL, EXX, H PUSH, Y POPX, NEXT
S1CODE FFHRITEF ¥ FUSHX, H POP, EXX, B POFP, Y POPX., H POFP, D FOF,
Sl ffrelabs CALL, writepr CALL, EXX, H PUSH, Y POPX, HNEXT
19 —-> ‘ '
111
121
131
14}
15}
o o e o e e e EIQEE( r,)? ********
@1 VGS WRITE
1iCODE WRITE with X ¥ sizes } pattern with no header )
21 { in- x ; w ;) wA/% size exSmaqg 3
31 { HRTSY or pattern board 2= for softwares write
41 { out— pattsrn
5! ¥ PUSHY., = : 3
= Y POPX, 1 o 2
Ti ACHG, ( H -3
51 wridts SHALL. T
3%"" ",
o1




i{{ FRAME, UNFRaAME MACROS
12 C= FR.P1 4 C= FR.FP2 & C= FR.P3
M @ FRaME 3} £ L } asM { 1 } Y PUSHX, @ Y LXIX, SP DaDhY, { :
i{ * UNFRAME } { L @a8M { 1 Y FOPX, { 7 1}
b
;
i
i
i
1
1@}
114
121
131}
14}
151
pmmm————— Elock Y B

{ SPECIAL RELABS FOR BOX )

BSUBR R2Aa ( RELATIVE TO ABSOLUTE CONVERSION FOR BOK AND LINE
E A MOV, 3 AaNI, FSH PUSH, D PUSH, D SRLR, E A MOV, RAR,

A ANA, RAR, C L MOV, @ H MVI, H DAD, H DAD, H Dab;

H Dab, L E M3V, H D MOV, H Dab, H DaD, D DAaD,

A E MOV, & 2 MWI, D DAD, D POP, PSH POP, RET.,

Gt Db e @ @ o -JMmt A QN - & MEURNLQURNDNALNS,E® AN QUOR~ND N &EWN-S

-
1
1
121
131
14}
154
T Block D e e
1{ PATTERN BOARD BOX COMMAND 3
I¢ X Y XS YS MODE BOX 3
I{ PARAMETER ADDRESZ EQUATES )
IDECIMAL
12 C= BX.M 4 C= BX.YS 6 C= BX.XS5 & C= BX.Y 10 C= BX.X
1{ SCRATCH ARES USED BY ROX COMMAND
10 BVARIABLE WRMODE & EVARTABLE PINVAL B
¢ F=aRD 7 ‘
iF= -
{F=
19 1F=
{2 IHEX DA
131-=>
s
;

PEOR

}

)



el el el fed el

-

e A )

POR,

H POF,

m——————— Block -
@i¢( X Y X5 YS MODE BOX ) HEX
1 1CODE BOX <(ASSEMBLE
21 FRAME  EXX,
31 BX.M Y & LDX,
4 A C MOV, . ¢ 1S MODE = 4 )
51 4 CPI, ..SKIP JZ, ¢ IF SO SKIP IT )
61 & CPI, ..SKIP JNC, ( SKIP IF >= & TOO )
7 4 ANI, WRMODE STa, ( ISOLATE AND STUFF MODE )
&1 C A& MOV, 3 aNl, a4 C MOV, ¢ GET & BYTE aALL THE SaME )
91 @ B MVI, MSKTBL H LXI,
19} E DAD, M & MOV, FIXVAL STA, ( AND REMEMBER AS PIXvValL )
117 EX.XS Y E LDX, BX.XS 1+ Y D LDX, ( DE=XE )
121LABEL ..BOXF E A MOV, D ORA, ..SKIP JRZ, ¢ QUIT IF X3=2
131  BX.X Y & LDX, 3 aNI, ( ON A BYTE BOUNDARY?
14} . WMNZ JRNZE, ¢ NGO - JUMF 3
151 D A MOV, & ORA, ..CPBE JRNZ, ( IF »25€ USE PB ) —=3
e ——— Block 22---————- , ,
@lC BOX ) E A MOV, £ CPI, ..X5L4 JRC, ¢ JUMP IF LESS THAN 4 )
11 & CPI, ..3LOB JRC, ¢ IF <& DON’'T USE FB )
'Z!LABEL ..CPBR FBBOX CalLlL, ..X5T1 JMPR, ¢ CALL DRaW WITH FE )
3ILABEL ..SLOE FF € M¥I, ..S5TRC CALL, ¢ PAINT A FULL STRIPE
4} 4 C MW1, ..XSTF JMPR,
SILABEL ..MNZ 3 aNI, A B MOV, ( COMPUTE MINC(X,4-MOD({X3-4
6! 4 A MVI, B SUB, D @ BIT, ..XSBEG JNZ, ( JMP IF XS>2868 )
71 E CMP, ..XSEG JC, E A& MOV, ¢ OR > MOD ¥
8!LABEL ..XSEG & € MOY, B PUSH, B C MOV, ¢ MOD IZ EBIGGER
91 A B MOV, nA,
@!LABEL ..FFF RRC, REC, C® ORI, ..FFF DJNZ, C B MOV, ¢ MASK
1 |LABEL ..DOSF RRC, RRC, 3F ANI, ..DOSF DJNZ, ( SHIFT MOD TIMES )
21 A C MGV, ,.STRC CALL, B FOP, ¢ DRAW FART STRIFE
3ILABEL ..XSTF & B MWI,
41LABEL ..X5T1 ExX.X ¥ L LDX, BX.X 1+ Y H LDX, ¢ HL=X ?
Si-
@
1
2
3
4
5
&
7
g
@
1
Z
3
4
5



e Block = Sdmmmm—eem . .
BOX ) LABEL ..PLOP PIXVAL LDA, M XRA, C ANA, ( PLOP LOOP )

-
17 M XRAa, A& M MOV, D DAD, ..PLOP DJNZ, ( USE XOR TRICK )
21 ~ D.POF, RET, :
3!LAREL PEEOX :
41 D PUSH, D S2LR, E RARR, D SRLR, E RARR, ( DE=DE/4 )
51 E B MOV, '
=3 "BX.Y Y € LDX, BX.X Y E LDX, BX.X 1+ Y D LDX, ¢ COORDS
71 R2a Coll, WRMODE LDA, 4 aNI, ( CONVERT, CHECK WR TYPE )
a1 LLOUTM JURZ: 20 4 MYIL, ( JUMP IF PLOP, ELIE ITS HOR ¥
S1LAREL ..OUTH MAGIC QUT, 20 a4 MYI, PIXvaAL D LXI, ¢ ZET M, 3T 3
191 OUTP chLLﬂ % DCR, S8 & MVI, B SUB, ( COMFUTE XMOD 3 -
11} Pzw“wr 4UT, B A MOV, PEXWIDE CUT, ¢ THEN WIDTH
121 EX.YS Y m _nx, A DCR, PBYHIGH OUT, ¢ THEN HEIGHT 2
131 D POF, B L MOV, @ H MVI, L INR, ¢ COMPUTE EYTES USED
141 H paD, 4 DaD, L € MOV, H B MOV, RET,
15} —=73 .
4mmmmm——m—Block - |- S
@!¢( BOX ) - ‘
1 |LABEL OQUTPE ( ROUTINE TO OUTPUT STUFF TO PAT BOARD )
21 PESTAT OUT, T A& MOV, PBLINADRL OUT, ( STaT aND LINEﬁR )
3! D a MOY, FELINADRH OUT, L A MOV, .
41 PEARE&ADSL OUT, H A& MOY, PBAREADRH OUT, ( aREA )
SILABEL NULRET RET, :
& !'ASSEMEBLE »
7IDECIMAL
8l=-=>
9!
101
11}
12}
13}
14}
151 ;
o ————— -Block A —————
@!¢C 16 BIT INTEGER DIVIDE ROUTINE: M N UN/ @ R ) DECIMAL
1 IFORWARD .ZERO FORWARD IDVS@ FORWARD IDVEO
21FORMARD 1D¥i@ FORWARD I1DVZ@ FORWARD IDV3@ FORWARD IDV40
31SUBR unsdiw (ASSEMBELE L C MO¥, H B MOV, D A MOV @ HOLXI,
41E ORA, .ZEEG JRZ, B 4 MOV, 16 B MVI,
SILABEL IDV1& C RalLR, RBAL, W DaDC, D DSEC,
& !LAREL IDVE“ ol IDVER JRNC,
7 e 1T, TDYWES JMET,
a1l 3 ’
21
1¢1
111
121
131
141
151



@1 SHaP COMMaAMND ) : :
1 {HEX CODE snam EXX, ;o |
2125 A MVI, PESTAT OUT,

3iH FOF,

41D POP, E & MOV, PRAREADRL OUT, D A MOV, 42 ORI, FPBRAREADRH 0OUT, .
5iD POFP, B POF.

61B INX, B INn; E IMNX, B SRLR, C RARR; B SRELR, C RAER,

7iC A MOV, PBX ”E OUT, 4 INR, A M MOV, H INX, E M MOV, H INX,
&iL A MOV, PEL: ?~ RL OUT, H a MOV, FBLINADRH OUT,

3150 A MVI, CUE; FEXMOD OUT,

10lE A MOV, A DCE, FBYHIGH OQUT, ¢ DO IT TO IT 2

11 1EXX, NEXT

12!: SNAP © ROT ROT RELABS SHAP DROFP SHAF snap

13|/ DECIMAL —=—=

141

151
e e Bloclk 28—

21 8 X 1@ CHARACTER SET - ROTATED

1 |HEX

21DATA CHRTEL

3000 , 0009 , 0020 , Q0@ , @Qee , V0e® , ( SPACE 7

"41E@1F , FQ3IF , Je3% ., 203e , Fe3IF , EOQIF , @ )

5)ee0e , 203® , D@3IF , F83F , @e3e , 02ed , ( 1

616Q3E , 7O3F » F@33 , Ee31 , ¢ 2 )

7i6018 , 7038 ., » F@3F , EG@IE , ( I 3

81Fee3 , Fewvz ., ; FB3F , Fe@ s L 4

9iF@1lB , F@IE - ; J@3F 5, QBLE , ( & 3

1@{E@1IF , F@3F , ; 303F , @eiE , ¢ 8 3

1113009 , 3833 , , F@es , Feee , ( 7 3

12{EQ1E , FO3IF ; F@3F , E@lE , ¢ &

13lEQQ1 , F@el , y F@3F , E@iF , ¢ & 3

14]--> :

151
o ————— Block F8w———————

@i MORE } Ce3IF , E@3F » E@Q3F , C@3IF , ( A )
1 |Fe3F » 3ZQ3T , 2832 » L B 2

ZiE@1F 5 ’ s € C 3

JiIFe3F 5 s ;» € D 3

4 |F@3F ’ » » ¢ E ¥

S5{F@3F 7 # » (O F 2

ElE@1F E . £ 5

?5?%3? o3

BlooE Dk

Dieeic -

1@ | F&3F A

11 1F@3F Lo

121F@3F Bl

13 1F@3F Mol

141201 32

15 F D3 o o R




'@}¢ CHARS Y E@4F , F@3F , 3e29 , 3e28 , FeiF , Ee2F , ( 4 2

11F@3F , F@3F , 3003 , 367 , FG3IF , E@3D , ( R 13
21ER19 , F@38 . 5 . 3933 , T93F , 6O1E . C 3 3}
313002 , 3Ieds . » F@3F , 386 , Ieed , ¢ T 3
41F@1F , F@3F . , RG3IQ , F@3IF , FeiF , ¢ U 3}
51Fee3 , FOOF . ; DS3E , FoeF , F@eld , ¥ 3
6iFe3F , @@@C , & s &OO7 , @2@C . F@3IF . ¢ W 1}
717038 , F@3Cc , O : CORGF , F&3C , 7¢35 , ( X
Bi7e00 , Fega , O . ”ﬂSF s FEBR® , 7S , (Y 3
91303C 303E , 2837 . D633 , Fe3t , Fe3e , ( Z 3
19! CC? IFTRUE ROMIT IFEND ——}
11}
121
131
14|
151

e e e e e e e e Block R

21{( NEW CHARACTER DRaMW ROUTINE 3}

11¢ IN HL=Y DE=X BC=EXPAND/MAGIC A= CHAR TO DISFLAY 1
21HE®

318UBR drawchar B PUSH, H PUSH, D PUSH, 2Z& SUI, @<, IF,
419F sUI, @B CPI, CY~, IF, 7 SUIl., THEM, THEN.

5ia L MOV, @ H MY¥I, H Dab, H DaD, L E MOV, H D MOY,

6iH DAD, D DQD,VCHRTEL D LXI, D DAD, H PUSH, ¥ FOPX,

71D POP, H PGP, K FUSH, D PUSH; relabs CaLL. ’

81602 D LXI, w: 1+e LﬁL!; D FPOP, H POP, H A MOV, 7 ADI,
Sia H MOV, B FOF, RET
10}

111¢ TERSE INTERFACE - X Y COLOR/MAGIC CHAR cpost —-—— NEW X Y )
121 CODE cpost EXX. Z FOP, C A MOY, B FOF, H FOF, D FOP, ‘
131X PUSHX, Y PUSHX, drawchar Call, Y POFX, X POFX,
141D PUSH, H PUSH, B PUSH, EXX, NEXT
15| DECIMAL -->
o Block e
@1 NORMAL BCD ADDITION )
1|CODE BCD+! EXX, H FOP, D FOP,
21M A MOV, E &DD, DAA, & M MOV,
31H INX, M & MOV, D ADC, DAA, A M MOV,
41H INX, M & MOV, © ACI. DaA, A M MOV,
S{EXX, NEXT
6!DECIMAL -->

(



( VGS : CPOST , SFOST )

( in= 2 , 4 5 opttex/mag , ascii-char I .

{( WRTSYS &< > fTor pattern board 2= for zoftware write
{ out- chariZchter on screen )
cpost DROF DROP DEOF ;

( in= x , & ; apttex/maz , addr , count 2

i
i
'
i
:
I
= .
1t SPOST ( post an ascii-string on the screen ; see options )
i
1
| { i.e. @ 2 25 a" STRING" COUNT SPOST )

1

i

!

H

i

!

1 ( WHRTEYS @< 3 for pattern board @= for software writse I
1 { cannot be used in immediat mode J
1 ( out— characier on scresn )
1 OVER + SWaF 00 I B2 cpost LOOP DROP DROP DROP ;-
1 - :
1
t—————— Block 104 ——--ee e

i1 DISPLAY & DIGIT BCD NUMBER -- X Y OFT NMUMADDR DISFECDE

IHEX SUBR dig:it @F aANI, &=, IF, D ORA, @<>, IF, ©F@ & MVYI, THEN,
IELSE, @ D MVI, THEM. 3@ ADI, EXX, drawchar CALL, EX¥, RET.
{H
E
H

81 CODE DISPECDE (ASSEMELE H POP, M a4 MOW, H INX, M CRa,
TIH INX, M ORA, A D MOV, 3 E MVYI,

S51EXX, B POFP, H FPOF, D POP, X PUSHX, Y FUSHX, EXX,
9iLABEL DGTL M & MOV, ERC, RRC, RRC, RRC, digit Call,
12/M & MOV, digit Call, H DCX, E DCR, DGTL JENZ.

111Y POFX, X POPX, WEXT AZSEMBLE »

12/ DECIMAL —--=> :

131

14}

151 A
o e Block 13— ———————

Bi( n-processor MUSPCU, +thiz iz starting load block ! HEX

1!1{ old TERSE music =+till works and runs on this MUSCPFU ore 2
210 Z2MUSCPU,; wmultipls processors reload IY for nusic vector, 2
J3i( and the variable SOUNDBOX +to the pert 1 past the NUISE port,
41 ie. sounds are in 18-17; ==t SOUNDEBOX +*o L

MUSICFLES { turns off 21l proceszsors
CMIE hioh port oFf

~

CRITIER

PR
1B D3 e @ 00 0o =] T

=

= =

CPOST ( post an ascii-character on the screen ; see options )

b



@i( MUSIC EQUATES FOR YECTOR OFFSETS ) HEX
c1{{ @ SC= BEGMUSRAM ( first byte of music-vector )
218C= MUSPC =C= MUSPCH NC= MUSPCL ( music program counter )
JIMC= STARTPC =C= STaARTPCH NC= STARTPCL { startover address )
4 MNC= SQUNDEZX { highest port of [/0 chips sound ports
S5INC= PaMPORTE {0 . ctom and left port of s=terse owtput )
B INC= MOVALUE ¢ gcurrant wvalue 7
7INMC= VIBTRACKER { wikrato convience tracker for gamez 2 1}
B1{{ NC= MULTIFLE BMC= FRIORITY !} ( for repsated and important )
91{{ NC= RaMPFLaG { F{-A1/ ws. AN/%/ 1 NC= RaMBLEFLAG { onsoff )
1@ |MC= HIGHLIM MC= LOWLIM NC= STEP ( pertaining to MO walk 3
11 INC= RAMEBLETIMER { master oscillator timer 3
121HC= TIMEB&SE ( reload rambletimer value 7 1}
13{NC= LIMCOUNTER ¢ MC limit counter )
14)~-=>
151
o e e e e Block 17—
Rl MUSIC VaRIaBLES & 1Y EQUATES FGR QFFSETS 1 HEX
11{{ NC= STOPTE {( s=+topvalue for timebase-mover
ZINC= TESTEF MNC= TETE NC= TBTIMER { thmover’s ss,tbh:timer ) 3}
3i{{ NC= NOSTOF { noizemover’'s sv,ss,timer;tb,;tracker
41NC= NOSTEP MC= NOTIMER NC= NOTIMERASE NC= NOVWALUE 1}
51{{ NC= STOPSTEPS { MI’=s stepmover =tc. :
B1NC= BIGOFASTEP MC= STEPTIMEBASE MNC= STEFTIMER 3G
TH{{ NC= STOPLOWLIM ( lowlim’s mover’s ram, stopvalue 3
BINC= LOWSTEP { =3 or stepsize )
BIMC= LOW# ( & of limits to hit bhefore moving 2

12iNC= LOWCOUNTER { counting low# down Y }@
111{{ NC= STGPHI GHLIM { highmover’'s ram I
121 = HIGHESTEF NC= HIGHS NC= HIGHCOUNTER 1}
131 —--13
141
15
e e e o e Block L B
STERED EFFECTZ RaM aND YWOLUME CREZ.-DECRES. RaM 1 HEX
total pan valumas either channel, FFH;, 64 STEFS BETHEEM 3
load lowest port in PANFORT#%#, this iz left sides, 1+ right 2
watch step starting direction for left-rigaght action 2
I MNC= LEFTPaMN { tracker 2
C= PFPANSTER b oo
4

A B ]

S ED = A gk el

@

i

2

3

4

5

& timaebas
= h":

SINC=

@14

1 1MNC=

2INC=

]z

4]

51 \



{{ NC= SYNCMO NC= ?TQRTHC
{{ NC= NOTETIMER ( note +i
NC= COMPDURATICM { compute

'COMPSTEP { =ter = {
COMPTIMER 1
= ATRACKER NC= EBTRACKER
= NOTECOUNTET ( kRew

Ll
< F

Fa~ COMPDU

Far

trackers af indecieszs *o
C= MET ( MUSIC-STATEZ~-TRAN
last byte

NC
N
N
(
N
MC= ENDMUSR&M {
B
D
B
{
{

= ek

{ sSpecial bvarns faor THUHFING SIS
mer )

~ music note duration 2

@,~-1 1} 3

EATION moving !

MC= CTRACKER MNC= MOTRACKER

changes ) }:

NMOTARBLE and MOTARBLE )
SITION Jump around variable )
af ram I P

@
1
z2
3
4
5
B
7
)
a
16
11 @ C= COMPTE { =¥ an equate to reload timer ¥¥ J
12 DUP BARRaY MUSIC-BarRRAaY-1
13| BARRaY MUSIC-EaRRaY-2
14 : ME1 } @ MUSIC-BaAaRrRAY-1 { ; 1}
15 : MBZ2 } @ MUSIC-BaRRaY-2 { ; + —-—>
Fm——————— Block 1ig———————-
@1( MUSIC PRCOCEZSOR COMANDS ) HEX ( data,FOoRT )
1i1{ : MASTER } 1@ B, B, { : +4{ : ATONE » 11 B, B, { ; 1}
2i{ : BTONE ' 12 B, B, { ; } { : CTONE } 13 B, B, { : 1}
31{ «+ VIBS 14 B, B, {1 1 : { + ABVYOLS } 168 B, B, { 5 }
41{ 1 MCYWOLS !} 1% B, B, { ; 1} { : NOIZE } 17 B, B, { ; 1}
5i( range,disp.:port 2 { : RDRNDNTE } @ B; B, B, 5, { 3§ 1}
Bl{ range,port Y { : RERENDNTE } @ B, B, @ B, By { : 1}
Ti( port 3 { : RNDNTE @ E; B, @ B, FF B, { ; }
S1{ : DURATION ¥ 1 B, B, { ; 1} i @ PLAY } 3 B, { 5 1
91( address to cont. a+ 2 { : LDFCC } 2 B, » {1 & }
1@i¢ time,#A ¥ { : aANOTE ; ATONE DURATION { ; }
111{ time,£B 1 { 3 Z } BTOME DURATION { 3 1}
1210 +ime,$C 1 { Z } CTONE DURATION { 3 1}
131¢ #A,#B,%C 3 { : TOMES } CTONE BTOMNE ATONE { ; }
1410 time,®#¥A,%#B,%C 2 { : NOTES } TONEZ DURATION { ; 1}
15{—>
Fo Block 11l
gl MUSIC PROCESSOR COMANDS zaont. 3 HEX
ii{ » QUIET } 4 B, { 3 !} { does an emusic )
21 +time,stepsl svigh 3 { : RAMBLE ' 5 B, B, B, B, B, { : 1}
310 time,step,liow,high 2 { : RaMP } &8 B, B, B, B; B, { ; 1}
41¢ canputer O Le] generdtor, stepsize {1:80,~1}; duration ————
5! I .:‘ 7 E B.r B T“ b
&} By £ 2 Y4 oprazstart ranhle 3
71 2 B, { 3
a2 ;

21 “mestopylive —m-— 2
11 T B, By DT : b
12 oD Es B, T Ds 42}

1mie :
q 4 e B Tr I '

pars

?



Fm—————— Blocl 118——=——
“@i{¢ MUSIC PROCESSOR COMANDS cont., STEREOQO STUFF and ﬁECRHD ) HEK
11¢ try - timebase, stepsize, leftvolume; —-——— b
2I1HEX { @+ MOVESOQUMD : 182 B, B, B, B, { ; 1}
d3i¢ also notice that sztepve!l is pos. Tor left--rright )
41( for limited mchmMﬁT, use *the following ! # of limits —--=--— 2
51 {1 ¢ COQUHTPRaNZ } 12 B, B, { 5 1}
6! wvolume moving iz ind. of s=terso )
710 ABvols,MCveolz th:=s,11:kh] ———-
a1 { : MOYEWOLE 1 i& B, B, B, B, B, MCVOLS aABYOLS { ; 1}
91{ special opcode <o reload MC for fade out, STaARTIMNE MO ——-=~ 2
10} { : HITMO : 1B B, B, { ; } \
11} —==3
12} .
131
14}
151
Fm e ————— Block 113
2!¢ NOTE CONSTANTS 1 HEX
1IFD C= #G& EE C= #3553 Ei1 C= #A® D4 C= #4566 C& C= %EQ
21BD C= #C1 Bz C= #C31 A28 C= #D1 9F C= £DS1 98 C= 2E1
318D C= #F1 55 C= $F81 7JE C= #G1 77 C= x#G51 7@ C= #4011
41688 C= #AaS1 B4 C= 2R1 SE C= #C2 59 C= $C82 G4 C= #D2
514F C= #DS2 48 C= #FE2 45 C= $F2 42 C= £FS2 3F C= G2
6138 C= #G5Z 7 C= 442 34 C= #4582 31 C= #BZ Z2ZE C= %C2
712C C= #CS3 22 C= &D3 27 C= $DS3 25 C= $E3 22 C= aF3
128 C= #FS53 1F C= #5323 1D C= #G53 1B C= #A3F i1& O= 2433
9118 C= #B3Z 17 C= %24 15 C= #CS4 14 C= £D4 13 C= D54
1eiiz C= #E4 11 C= «F4 19 C= #FS54 OQF C= £G4 QE C= £554
111eD C= #Aa4 @B C= #CT Qo C= #CS% @5 C= #DS5 88 C= #F5S
1217 ,.C= G5 @& C= #05% 085 C= #Cs @4 C= #DS5 @3 C= #GE
131@2 C= #C7 @i C= 37 09 C= #G&.
14! BTAEBLE MOTABLE =2 E. 22 B, 20 B, 1E B, 1C B, 18 B, 158 2, 17 B,
154 16 B, 15 B, 14 E, 13 B, 12 B, 11 B, @D B, @B E, —-—:
o e e e Block 11—
@il SIM BTABRLE FOR LEFT-RIGHT PaM WOLTAGES 1 DECIMaL
1 =+ ~ } © ZTORE BYTES OM STACK INM RAM A5 PATTERN 2
21 { -1 *R BEGCIN DUF -1 = IF DROP 1 ELZE R & THEN EMD
31 BEGIN B DUF -4 = IF DRECF 1 ELSE } 2, { & THEM ENHD ;3 1}
41 =1 CONSTAMT =~ { MokRK START OF PATTERN
S i
&1
7!
£ |
o
1@ ]
111
121
15
14}
15 ] =2




‘@1 HELPING SUBR’s for MUSCPU ¥%%¥ NOTICE ¥%¥ )Y HEX
M0 The MUSPC rides in HL for the coarse of the MUSCPU )
2/( EACH MUSCPU LO0ADS ITS STARTING RaAaM IN IY )
3ISUBR PCJUMF ( reload MUSFC 2
41 M E MOV, H IMHE, M o MOY, XCHG, ( leave in HL
I L MUSPC ¥ STE: W HUSPC 14 ¥ STX, { =tore 1} RET »
1SUBR portout { pass wvalue in &, port in C )
I A E MOV, 17 a4 MvYI, € CMFP, ¢ all ports are 10-17
! @>=, IF, ( checlk Ffor bad values
I & SUI, ¢ bottom 3 C CMP, @<¢, IF, { oked 2
1 18 A MVI, € SUE, SOUNDBOX Y SUBX, NEG, &8 C MOV, E CUTF,
i “Ra, RET,
H o, abszolute value )
! IF; MEZG, 7 A RES, THEN, RET,
;L& MOV, babs CaLL, a L MOV, H PUSH, HNEXT

THEN, THEWN, & ¥
SUEBR babs ( bwyte
7 A BIT, @<,
{CODE BABSE H FCPF

1

e e S e ek R

I
I
~

¢ HELPING ZU3R’z cont. ) HEX

ISUBR LIMITCOUNT ( detect Music-State—-transition if completed 2
P LIMCOUNTER ¥ & LDE: & ORA, @< »; IF, :
! &4 DCR, a LIMCOUNTER ¥ STX, 0=, IF, ( dones 2

I & RaMEBELEFLAG ¥ STE:; ( steop ramble ) 1 MST Y MVIXE,
! THEN, THEN, RET,

ISUBR FaANQUTE { pass location in E 2

P PANPORT# ¥ © LDX, E B MOV, ( maws ) =in Call,
]

|

!

:

I

=

]

]

i

oy~

A QUTR, 3F a MYWI, { 24 steps ? B SUER, & E MOV,
sin CALL; { esntsr tTable from bottom ) C INRE, & OQUTP,

1 RET,
11}-->
1
1 r
1
1
m——————— Block 17—
MUSIC PROCESSOR- emusic )
FLAY

no oo~
I
-
o
m
Zz
=
4
[
L9
P}

:
1%

EMUSIC passes wvector adde in DE® 2}
ENDMUS B LXI, C M MOV, H INH, B M MOV,
DAaD, ( skip MUSPC,STaRTPC,,SQUNDEBOY  FAMFORTH
- 85 - B MVI.

4. B DCR,

UBR emusic i
MUSFC H LXI, D
b XRa, &8 H LXI,
ENDMUSRAM BEGHL

i
i
i
i
]
i
1
i
]
i
i
i
]
i
{ BEGIN, = ™
. e
i
T
i
i
1
i
i
{
1
B
v
i
1
I

£
ARSI 0
e I+
|
X

T
i

5

1

1
I e

SOUNDE

i1 kd

s o [T

MW@ die-NOAPUNee AP, Re~NUPLHN-® OAArUN=SOX~IDA

h = = R S



EC—— Block - P ——
®i( OPCODE SUBR’s, @-4 ) |
1{SUBR RANDOMNOTES H PUSH, ¢ save PC from RND )

219 D MVI, M E MOV, D FUSH, H INX, M E MOV, D PUSH, H INX, '
3!' M E MOV, randor TAlLL, D POP, { disp. ¥ D DAD, { returns in HL 7
4! B POP, L & MOV, mortout CALL, H PFOP, 3 D LXI, I Dal, ( MUSPC )
51 A XRa, RET,

‘BI!SUBR LOADTIMER M & MOV, & NOTETIMER Y STX, H INX, & XRa,

7! A COMPDURATICN Y S7TX, A IMR, RET.,

S1SUBR CONTJUMF M E MO%¥, H IME, M D MOV, XCHG, A XRAa, RET; >
SISUBR QUITJUMF ¢ H TCX, 3 in @ I RET,

192 !SUBR QUITYET? ¢ QUIET ) MULTIPLE Y DCRX.

11! @< >, IF, STaRTF: ¥ L LDX; STARTPC 1+ ¥ H LDX, A& XRa,

12! ELSE, Y PUSHE, ZEE, D POP, emusic Call, 1 ORI, THEM. RET,
131—--3

14}

15}

1

@!¢ OPCODE SUBR’=s, &

1 |FORWARD RAMBLESTORE

2ZISUBR RAMBLIN' © ZRa;: ( turn off ramp flag )
! LABEL RAMEBLESTORES & RAMPFLAG Y STX,

M A MOV, H It®, & HIGHLIM Y ST,

M aAa MOYW, H IHX, & LOWLIM ¥ STX,

M a MOV, H IMNZ, a STEP Y STX,

M A MOV, H INXK, & RAMBLETIMER Y STX,

A TIMEBASE Y =7, & MYI, & RAMBLEFLAG Y S5TX, & DCR, RET,

UBR RaMPIN’ 1 & MV

-5, HL= MUSPC ?

()

» RAMBLESTORES JMF.,
1 -7
1
1
1
1
1
Fm—————— Block 12@———————-
{ OFCODE SUBR’=z, &-0B, 1@H
SUBR MASTART ( MASTER, 1@H ) SOUNDBOX Y & LDX, & 5UI, & C MOV,

Moa MoV, H INXK, o MOVALUE Y STX,

A OUTP, A& XRa, RET., -

SUBR RaMBLE-OW 1 & M¥I, A RAMBLEFLAG ¥ STX, A& XRa, RET,
SUBR RAMBLE-OFF & XEA, A EAMELEFLAG Y STX. RET,

8 MITRAMPLE ( = B2

* oup LI

i
fery
Z

b4
€




OPCODES @C-@F ) »

UBR LOWMOVIN’ M a MOV, H INX, & STOPLOMWLIM Y 3STX. o : ;

M a MOV, H INX, & LOWSTEF ¥ STX, M A MOV, H INX, A LOW% Y 3TX,

A LOWCOUNTER ¥ 27Tx, & ®xRa, RET,

UBR HIGHMOWIN' M & MOV, H INX, A STOPHIGHLIM Y 2T,

Ma MOV, H INX, A& HIGHSTEF ¥ STx, M & MOV, H INMX,

& HIGH# Y S5TX, A& HIGHCOUNTER Y STX., A XRA, RET,

SUBR TEMOVINM® M & MOW, H IMNX, & STOPTE Y STX, M & MOV, H IMNX,
& TBSTEP ¥ STX, M & MOV, H INX, & TBTB ¥ STX, A TETIMER ¥ STX,
A XRA, RET.,

U
=]
A
M

101SUBR NOMOVIN’ M & MOV, H INX, A NOSTOF Y STX, M A MOV, H INX,
1 NOSTEP Y STX, M & MOV, H INX, A NOTIMER Y STX,
1 NOTIMEEASE Y STX, SOUNDBOX Y C LDX, C DCR,
1 A MOV, H INX, A NOVALUE Y STX, A OUTP, A XRa, RET,
141 —=> -
1
o Block -

( OPCODES 11-1&8 I 0 PORT OQUTPUTS and FPaN COUNTING, 1AH > HEX
SUBR OPPORT ( 11H-14H, 16-17H 2

RRC, A C MOV, M & MOV, H INX, portout JMF,
SUBR MCMOVWIN’ ¢ 1ZSH 3 '

RRC, &4 C MOV, M & MOV, H INX, & MCTRACKER Y ST, portout JMP,
SUBR MNOISEFORT ¢ 17H 2 '

RRC, a4 C MOV, M A MOV, H IMNX, A4 NOVALUE Y STX, portout JMP,
SUBR SOUNDMOVIN’' ( 12W ) M E MOV, H INX, E LEFTPaAM ¥ STH,

H PUSH, PaNOUTE Catbl, H POP, ( init 2

M A MOV, H IMX: A PANSTEP Y STX.

M a MOV, H INA, & FANTIMEBASE Y ST, ‘ '

A PANTIMER ¥ STX, FF PANCOUNTER Y MVIX, A XRa, RET.,
SUBR PANLIMITCOUMTIN' ¢ 18 2 k

a MOV, H INXK, & FPANCOUNTER Y BTX,
PANTIMEBASE ¥ & LDHE, A PANTIMER Y STX, A XRd, RET,
-

[T W T T Y

i1 STEREO OPCODE 18, THUMPER 1B, MUSIC GENERATOR &8TH I HEX
ISUBR VOLMOVIN' ( 1aH )
! A MOV, H IME, & YOLHIGHLIM ¥ 5TX,
6 MOV, H IME, & YOLOWLIM Y STX,
2

M
M
Ma MoV, H INE, YOLETERP Y STX, .
MaAa MOV, H INX SLTIMEBASE ¥ ETX,
1
U
1

WOLTIMER ¥ ™MVIX, & XRA, RET,
: . .(_': A

BR MOMITTINM’

A1)
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@l( OPCODE ADDRESS TABLE and FORWARDS ) HEX
11{ * FW } FORWARD { ; 1} 1B C= #-0F-0OFCOQDES
21FHW process Flid endprocess FlW MUSEND
3! TABLE COPADDRESZES
41 RANDOMMITES , LOADTIMER , CONTUIUMP , QUITJUMP ,
51 QUITYET? o BOMBLINY , RAMPIN® , MUSICINY
=] RAMBLZI-CN ; 2AMBLE-OFF , LIMITRAMBLE , STEPMOVIN®
71 LOWMOVIS-  HIGHMOVIN?Y , TEMOVIN’' , NOMOVIN® .,
&1 MASTART , 2 @ <<¢ OPPORT , 33
91 OPFPORT . MCMOVIN' , OFPORT , MNOIZEFORT .,
19} SOUNDMOYIN" , PAMLIMITCOUNTIN? , VOLMOVIN' , MOHITTIN® ,
11} =-=2
121
131
14}
151
o o e Elock 128~www— e
2! COMPMUSIC’s +-disp., 15MOD, NOTAEBLE and THUMPLOCATION ) HEX
11BTABLE THUMFLOCATION ( where to locate sound in sterec image )
2 3F B, 2A B, 15 B, 29 B,
3!BTABLE MOTARBLE { 3 occtawe range )
4| #GO@ B, #A¢ B, #Be¢ 5, #C1 B, #D1 E, #E1 B, #FS1 E,
51 #G1 B, #ai1 EBE; #B1 B, #C2 B, #D2 B, %E2 B, #FSZ B,
6] #GZ B, *AZ B, B2 B, ®*C3 R, #D3 B, %E3I B, #F=S3 E.
7ISUBR +4+-disp. {( changs &8 to a + or — 3-bit # 3
51 @ A BIT,; @< IF:; { neg } F8% QORI ELZE.: 7 aMI; THEN, RET,
SISUBR 15MOD ( base Zidecimal 3 15 CPI, &=, IF, 7 3UI,
12} ¢ only adju=zt note down 1 octave 7 THEM. & ORG, @4, IF,
11} ( adjust up 1 oz%s Y7 &bl THEN, RET,;
12 ISUBR UP-a4M-0UT £ index in A ) EX¥,
131 @ NOTaABLE D LEI; © W MVI, & L MOV,
14! D Dabd, € INR, M & MOV, & QUTP, { cutp nots ) EXX. RET,
15iCC7?7 IFTRUE TIMOR IFEMD —--13

2| STERED STUFF, LIFMITCOUMNTIMG 3

11 PANLIMITS~ achieving limits of volumes per channel 2
Z212UBR PaANLIMIT { azE= LEFTYOL, D=tk, H=counter; L-stepvol 3
31 H INR, 23>, Fs ¢ wmasn’t FF 3 H DCE; H DCRE:; ¢ countsed 3
4| e
51
=

lr’/"-f\

trancition ) & T MYWI,

shom osian 3o L MO
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i
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¥¥ MUSCPU %% - ¥%¥STEREO¥¥ Y HEX

UBR MUSCFU { runs in interrupt ) '

& XRa, MST ¥ CMPX, ©¢3, IF, RET, THEN, { no backaround )
NOTETIMER Y CHMPX, ©<3», IF, NOTETIMER Y DCRX, @=, IF,
COMPDURABTION ¥ ZMPH, @<y, IF, 2 a MVI, NOTECOUNTER ¥ DCREX.,
ELSE, & IHER, THEN,
&

wﬂ

MST ¥ STx, THEM, THENM, ( ¥ PANNER % 7
H

= S R e S S

MEWN,eO~NNNARALONA,Ee A LUON,SO0SNNTNRRR-S

10 ¥%¥ MUSCPU %% ¥¥STEREOX¥ 1 HEX

! LEFTPaN ¥ E LDX, ( setups for PANNER

! PANTIMER Y CHMFX, ( all vectoring routines follow 7

VP @<, IF, ( +imer on )} PANTIMER ¥ DCRX, 2=, IF; { sxpired 2
! PANTIMEERASE Y D LDX, PANCOUNTER ¥ H LDX, PANSTEP ¥ L LDX,
1 akEx=leftvol, D=timer-reload, value Hocounter,; LZstepvael
' E a MOV, L AbD, { nswupan ) a4 E MOV, & ORA,

1 8¢, IF, € low limit ) @ E MYI, PaNLIMIT CaLL,

It ~ screen 228, FPANLIMIT zaps D', zo & zere timer coms
'\ ELSE, 3ZF CPI, =, IF, { €4 3 ZF E MVI, PaNLIMIT Call
! THEN, THEN, L FANSTEP ¥ STX, D PANTIMER ¥ 3TX,

I E LEFTPaN ¥ 2TE, { PANOUTS cream= E 2 H FANCOUNTERE ¥ STX.
} THEN, THEN, PalMQUTE CaLl, ( pass location in E ¥

1
|
:

s in 1
&

d e el ol el el

@1¢ MUSCPU NOTETIMER,MOSYNC )
11A XRA, RAMBLEFLAG Y CMPX, ( ¥ RAMBLER # )
i @¢y, IF, RAMBLETIMER Y DCRX, ©=, IF,

31 STEP Y L LDX, { setup ) SOUNDEOX Y A LDX, & SUI,

41 MOVALUE Y & LDE, L &4DD, ( ster ¥ A MOVALUE Y STH
Sl a QUTP, a D H2Y, & HEBa, SYNCMO Y CMPHE, @< >, IF, =7
"G ¥ special oo For thumping sound ¥ 2 STasTHMS ¥
Tl & MCTRACK TIMEBDZSE v & LWDHAL L i At
A1 BF& &M

21 THU

@1

117

12



@1 MUSCPU cont. MORAMBLE, LOWMOVER, HIGHMOYVER )

11¢( HIGHMOVER 2

2! LOWLIM ¥ A LDX, A DCR, D CMF, ¢, IF,

i HIGH# Y a LDX, A ORa, @<¢>, IF,

HIGHCOUNTER Y DCR¥, 9=, IF, A& C MOV,
HIGHLIM ¥ & LDR, HIGHSTEF Y ADDX,
STOPHIGHLIM ¥ OCHMFXE, =, IF, @ HIGH® Y MVIX, THEN,
& HIGHLIM ¥ 2Tx, & HIGHCOUNTER Y STx, THEN, THEH,
LIMITCOUNT CaLL, EaMPFLAGS Y & LDX, 3 CFI, @=, IF,
( Jjust came from LOWMOVER 2 1 A& MYI, A RAMPFLAC Y 5TX, ELSE.,
& ORA, @¢>, IF, { RaMP 2
RAMPFLAG ¥ INRX, { +ell LOWMOVER donothing )
HIGHLIM ¥ & LD¥, L ZSUB, A& MOVALUE Y 5T, ELSE, ¢ change =ign
L SUB, A4 STEF Y 5TX, THEN, THEN, THEN,

~~~~~~~~ Block 13l————————
MUSCPU cont.., MORAMBLE cont.,
HIGHLIM ¥ A LDX,; D CMP, »>=, IF, ( at limit
LOWMOVER 7
LOW# ¥ & LDX, & ORaA, @<, IF, ( not dead alreadwy 2
LOWCOUNTER Y DCRX, @=, IF, a C MOV,
LOWLIM Y A LDX,; LOWSTEP Y ADDX,
STOPLOWLIM ¥ TP =, IF, @ LOW# ¥ MWIX, THEN,
B LOWLIM ¥ STX, C LOWCOUNTER ¥ STX, THEN, THEN,
LIMITCOUNT Call, REaMFFLaAG ¥ a LDX,
2 CPI; @zg IFJ RQMWFLQG Y DCEX: ELqEJ
o6 ORA, @<, IF, ¢ ramp J 3 O MVI, & RAMPFLAG ¥ STX,
¢ tell HIGHMOVER +o donutting 3}
LOWLIM ¥ & LD¥, L SUB, &4 MOVALUE Y ST, ELSE, L SUE,
&4 STERP ¥ STxE, THEM, THEN, THEN, '
TIMEBASE ¥ & LDX, & RAMBELETIMER Y STHE, THERN, THERN,
——

,.’)

STEFMOYER 2

o -

Lo

MUSCPIUJ VOLUME MOVING 13
OLTIMER ¥ A LDR, A ORA, @¢{>», IF, A DCR, &=, IF,
D=MCtrackeser;, E=Mlzez+, H=limitcheck, Lzstepzize I
MCTRACKER ¥ I LDX;, D a MOV, @F% aNI, a4 E MOV, D & MOV,
E SUB, YWCOLSTER ¥ L LDX, L abD, {( update tracker 7 & D MOV,
]

3)

f

VOLHIGHLIM ¥ & L=, E CHMP, @r=, IF, & o MOV, { cheslk %top 2
A XREAa, L : . r. 2
ELSE, & DCR. WOLSWLIM ¥ ¥ LTX, H CMP, o¢, IF,

H D MOV,




2!( MUSCPU : o STEPMOVER, COMPDURMOVER )
STEFTIMER Y A LD A ORA, @<¢>», IF, ( work on it
STEPTIMER Y DCRX, @=: iF,

STEP ¥ a LDX, & E MOV, [ =save for sign 1 babs“CﬁLL, { abs )
BIGOFASTEF ¥ ADDE, ( positive value )

STOPSTERS Y CHMFPX, ( pasitive ) @{ >, IF,y { not done 1}
STEPTIMERASE ¥ A& LDX, A STEPTIMER Y 8TX, THEN, 7 E EBIT,
B¢y, IF, NEG, THEN, & STEF ¥ STX, { =store ) THEN, THEMN.

( COMP-DURSTION MOWER ) COMPDURATION Y & LDX, a4 ORa, @<¢3», IF,
COMPTIMER ¥ DCRX, ©=, IF, COMFTE COMFTIMER ¥ MVWIX, ( =quate
COMPSTER ¥ 4DDX, A IZCR, 9<¢, IF, { 1=>CARRY, &i1=:NC )
@ COMPDURATION ¥ MVIX, ( both stop ) »
1 MST ¥ MVIX, { tell backaround we’re there ) ELZE,
A INR, A COMPDURATION ¥ STX, THEN, THEN, THEHN,

--> ; »

R I R

:

I

]

i

i

!

i

i

H

|

H

H

|

H

i

+ , '

' MUSPCU cont., TEMOVER , MNOMOVER 2

1{ TBMOVER +timebase 2 TESTEP Y A LDX, A ORa, ©{rs IF.

! { not done ) TETIMER Y DCRX, &=, IF,

! TIMEBASE ¥ DDX, & TIMEB&SSE Y STH, STOFTE ¥ SUEBX,

! @=, IF, A TERESTEP Y 3TX, THEN, ‘

P TETE Y A LD, & TETIMER Y STX, THEM, THEN, .
'{ NOMOVER noiss mower ¥ MOTIMER Y & LDX, 4 ORA, @<, IF,
! NOTIMER Y DCRX, @=, IF, { update

I SOUNDBOX ¥ © LDX, € DCR, ( output port 2

I NOVALUE Y & LDX, MOSTEFP Y abDD¥, & NOVALUE ¥ STX, & QUTF,
I NMOSTOP ¥ CHMPX;, ( Ttimer to stop? 3

' @< >, IF; { mnot done: reload ) :
!' HNOTIMERBASE ¥ & LDH: & NOTIMER Y STX, THEN, THEM, THEHM.
! RET,

=
=
+
H
!
H
i
i
i
i
]
2
!

———————— Block 1838 ———
( ¥¥ MUSIC E‘T“T UFTER %% COMPUTER MUZIC ¥ HEX
SUBR MUSINTERF ( music interrupter, pre-lioad IY 2
{ASSEMEBLE MST ¥ & LDE, a6 ORA, ( check overrun flag 2

=, IF, RET,; THEM, & DCR, @=, IF, { aHa!l state tTransition 2
process JMP, THEN, ¢ AHHA Hall MST=Z2 =: COMPUTER MUZ] b
COMPDURATION ¥ 4 L MOTETIMER ¥, [ oompmusic duration )
random CALL UED 2 tracker 2

NOTECOUNTER

- Tt c B
B MOTRACKTR =

M@= Wlie~RDNRrNee,E NEWUWN,@UORIARRON— NeWN—SURDUTHWN-

P . Y



Fom—————— Block 136————mm—
¢ MUSCPU cont.rs RANDOM NOTES 2

| EXX, @ MOTABLE H L¥XI, A E MOV, @ D MVI, D DAD, M a MOV,

I A MOVALUE ¥ STX, a B MOV, ( save from soundbox )

| SOUNDBOR Y A LD¥, & SUI; A C MOV, 2¢ CFI; <, IF; { low chip

! B QUTP, € D MDY, 42 ADI, a4 C MOV, B QUTP, ¢ MO0 > D C MOV, THEN,
VP EXX, H & MOV, { uos +his $# for disp. to index ¥ +-di=zp. Call,
VO 47 to =7 ) ATRACKER Y abDXx, 15MOD CaLl, ( index @-1SH 72

I A ATRACKER Y =ZTX, UP-aN-0OUT Call,
1

i
1
1
H
i
H
-

E A MOV, { next no Y 4-disp. CaALL, { +7 +to -& disp. I
BTRACKER ¥ aDbh¥, 1Z¥M0D CaALl, ¢ index 2-15H 7

A BTRACKER ¥ ST, UP-aAN-0OUT Call, ( get from NOTE TQELE bl
D a MOV, { next disp. 2 +-disp. CaALL, ¢ +7 to —-£ 3
CTRACKER ¥ aClx, <THM0D Call, ( index @-15H 3

A CTRACKER Y STH, UP-aN-QUT Call.,

( done with notes I MUSEND. JMP,

;.s. 1]

H MUSCPU cont., PROCESSE the score; ?
ILABEL process MUSPC Y L LDX, MUSPC 1+ Y H LDX,

! BEGIN, { MUSPC in HL until done 2

P M A MOV, H INX: #“ﬁF“EPCODES 1+ CPI, { bad opcode check
1 ¢, IF, E¥¥X; { =zwap +o keep MUSPC around )
]

:

]

!

H

H

r"ﬂ

endprocess H LAI; H PUSH, { ret to end of process
@ OPADDRESSES W LXI, ( get address of opcode verbk )
RLC, { words Y & E HOV, & D MVI, D DaD,
ME MOV, H IMx, M I MOV, D PUSH, ( RET to routins I
EX¥X, ( put MUSFC in HL Y RET, ;
1@} ELSE, 1 ORI, ¢ guit ) THEN,
11 /LABEL endproce=s & ORA, ©{3>, EMD, { opverbs return non-9 or @
12} L MUSPC ¥ 3TX, H MUZIPC I+ Y ST,
13 1LABEL MUSEND & MET ¥ MVIX, ( let interrupts run I RET,
4 | 4SSEMBLE »
151 —=-2
e e e Elock 138
@l( MUSIC PROCESZOR- MUSCPRUS PUT TOGETHER 2 HEX
1 I|SUBR MUSCPUS

2! MUSICFLAG LDA, & ORA, @<>, IF, Y PUSHX, { F4 q MWI, @ OUT,
31 @ MUSIC-EBaARRaY-1 Y LEIX, MUSCPU CallL, ( a2 & HY¥I,; @ oUT, 2
4] @ MUSIC-BARRAY-Z ¥ LXIX, MUSCPU CaALL. ¢ 53 & 1?1 & CUT, 2

S51Y POPX, THEN: RET,
51 SUBR husareuvﬂ { hack-music—ground I
R,

o= b b o =

[STRES T R



@!t MUSIC PROCESSOR- ALL xmusics NEED AN IY LOAD ) HEX
1
218UBR loadpc L MUSPC Y STX, L STARTPC Y STX,
{ H MUSPC %+ Y STX, H STARTPC 1+ Y STX, RET,
41-->

=3

1

91
101
11}
12}
13}
14}
151

@1{ MUSCPU SUBROUTINE CaALLS 2

11 ¥ SET SCORE 1IN HL, RaM IM 1Y, MULTIPLE IN-E if rea. ¥
Z215UBR bmusic B

! PRIORITY Y & LDX, & OCRa, @=, IF, 1 MST Y MVIX,

18 NOTETIMER Y ZTE; & IMRE, A MULTIPLE ¥ STX, loadpcs JMP,;

! ¢ leave MET={ Ffor EME ) THEN, RET,

ISUBR pmusic 1 MET ¥ MYIX, ¥ PUSHX, EXX, D POP, emusic CalLl,
i1 A MYI, & MET ¥ STH, & MULTIPLE Y STX, & FPRIORITY ¥ ZTX,
i loadpe JHMF» : :

1SUBR mnuszic FRIORITY ¥ & LDX, A ORA, 6=, IF, 1 MSET ¥ MYVIX,
]

|

:

=

;

I

i 6 MOTETIMER Y ETX, E MULTIPLE ¥ STX, leadpecs JMFP, THEN, RET,
1 SUBR mpmusic 1 MST ¥ MVIX, ¥ PUSHX, EXX; D POF, emusic Call,
1 1 A MYI, & MET ¥ 87X, & FRIORITY ¥ STX, E MULTIFLE ¥ STH, .
1 loadpcs JMF:
1 -
i

F——————— Block Gl m——————

'-._J

1

i MUSIC PROCESSOR- WsIC, BMUSIC, ... 1}

FCODE EMUSIC EXXE, © SZIC-BaAaRRAY-1 D LXI, { paszs 1o emusic 2
PMST H LXI, T Dab, M OMVI { make non-zero I
I SOUNDEBOX H LX¥XI, D Dﬂﬁ; THEmi M MV,
I PANPORTS M L¥I, D D&aD, PANPORTI M MVI,
] -
!

g

nﬂ

4

enusic CALL, ¢ musizoverun flag iz zeroced last 3 NEXT
b

3
4
5
&
7
8
9
@
1
2
3
4
5
@
i
2
3
4
5
B
7
2

( ¥¥X ﬁLHRVq CAaLl EMUSIC A% AN IMIT IN PROGRAM ¥
CODE BM Do T x
; @ MUzId 0 N
DICODE

]

i
K
&

N
{ X

o e
¢33 CODE
141 @ Ml
5i--
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=B lock 142 ---mmeem

1 MUSIC PROCESSOR- E2MUSIC, BZMUSIC, ... 1 - ‘
ICODE E2MUSIC EXX, © MUSIC-BARRAY-Z2 D LXI, ( pass +to emusic. )
! MET H L¥I, D DAaD, 1 M MVWI, { make non-zero )

{ SOUNDBOX H LXI, D IAD, CHIPZ M MVI,

! PANPORTH H LXI, o ZabD, PaNPORTZ M MVI,

! emusic CALL, { musicoverun flag is zercoed last ) NMEXT

10 %%% alLWaYS Call E2MUSIC AS AN INIT IN PROGRaM #xx o

'CODE B2MUSIC H FPOF, ¥ PUSHE, _

I @ MUSIC-BARRAaY-Z ¥ LXIX, bmusic CALL, Y FOPX, NEXT

ICODE P2MUSIC H FPOR. ¥ PUSHX, ’

' ‘

!

:

1

1

H

|

1 @ MUSIC-BARRAY-Z vV LXIX, pmusic CALL, Y POPX, NEXT
111 CODE M2MUSIC H POP, D POP, Y PUSHX,
1 2 MUSIC-=BaARRAY-2 Y LXIX, mmusic CaLL, Y POPX, NEXT
13! CODE HMP2MUSIC X FOP, D POP, ¥ PUSHX,
1 @ MUSIC-BaARREaY-2 ¥ LXIX, mpmusic CalLlL, ¥ POPX, NEXT
15 ~--> -
Fomm————— Block 143~ emm== ,
( JAaYsS VIDEQ GAME GCODIES ? : CL SCRERASE ;
DECIMAL { : BIMNARY Y 2 BASE i { ; 1}
{ + QUAD } 4 BasSE ! {3 3
HEX
CC? IFTRUE : GRAPHICS MAP @ FB OUTP ; OTHERWISE : GRAFHICE ;
IFEND
: TEXQUT 1@ ¥ & = ZHAP ROT 4 ¥ + 100 ¥ + ROT FFFC aMD 482 ¥

: XY 100 ¥ SWaP 42 % SHAP ;
DECIMAL '

! SETOUT B4 % + HORIZONTAL
CODE DOIT H POF, PCHL, NEXT

i

i

i

i

i

i

i

! ROT 106 % ROT NOlW COUNT SPOST ;

H

|

1

i

i

H INIT GRGPHICS ¢ & QUTP 204 10 OUTP 43 © SETOUT :
1] b

|

=

e @ e-JHAELDNe NMepLNee@Oo~lDHUELDN = MW= OR~NNNALANN-S

e e e e e e Block 1l e
QUEUE - VECTOR MaMIFULATIOM ROUTINES 2

THE QUEUE IS MOINTAINED A5 & DOUBLE LINKED CIRCULAR LIZST 7
FIELD NaMES FOR QUEUE ENTRIES: )

C= PQS ( STaATUS 2 1 C= PQFL 2 C= PQFH ( FORHARD LIMK 2

C= POBL 4 C= POEH { BaCKWaARD LINK 3
FOGRL = FORH ¢ ROUTIME » 7 C=
CEUSTAN ZONE WIDTH 2 =

sy

C
C

B) es enen e s 0o D1 D) @ O

023 48] ] ) e &

iy oy b1

P A )

== MAGIC )
4128 C= VXPAND 78T ALDRE )
St-->



@2l{ VECTOR FIELD EQUATES CONTINUED 3}

1131 C= VFVPL 32 C= VWFVYPH ( FORMATION WECTOR POINTERS )
2133 C= VYFCL 34 C= ¥PCH { AaNIMATION FROGREAM COUNTER 2
3135 C= VWSPL 36 C= ¥EPH ( ANIMATION STACK FOINTER 7
4137 C= VWPTEL 28 = YPTEH { ANIMATION PATTERN TQBLF 3

5139 C= VIRL 4& C= YWIRNM ¢ INTERCEPT CHECK ROUTINE 3
5141 C= VINTER ¢ IHTEECEFT CODE ) 41 C= VYRaCK ( RaCK CODE 2
7142 C= VFNLPL 243 C= ¥WFMLPH ¢ FINAL AMIMATION PATTERN 2
&1d44 C= VMSHFTa ¢ MaGl< REG USED IN LAST WRITE
9145 C= VIDENT ¢ TDENTITY CODE - WHaT I aM 3
19j4e C= VFKEL L7 iz YWPHEM  FORMATION X EBlas )
11148 C= YFYEBL 4% o= YFYEH ¢ FORMATION Y BIasgs
12152 C= UQQTK: AMIMATION STaCkK ARE4 STaRT 2
131 ~-13
14}
151
tm——————— Block 146 -
B STATUS BIT EQUATES
11 C= PQSRH { RUMAHALT 3
216 C= POQ3DUH { DoMT HRITE
3! C= PQSDE . DOMT ERASE
414 C= PQSDF £ OMT FREE )
513 C= PQSDS { DONT SCREEN SYMCHONIZE 3
Bl2 C= PQSUFF rOUEEZ FIMAL PATTEREN ON HALT
711 C= PASNMT { MO MasSTeErR TIME LIMIT 3
&1@ C= PQSFRZ f OFFSTAGE FREEZE 3
91{ AUXILLARY STaATUS EBEITS _
1817 C= ASFLOK { FORMATION MEMEBER IZ LOCKED IN 12
111¢ EQUATES FOR YECTOR HEAD 1} ‘
1219 C= QFL 1 C= QFH 2 C= QBL 3 C= GBEH
131=—>
14!
151
e e o e e e Block 147 ———————
Bil VGES . VHREITE 2
1I15UBR wwrite { HWrite from a vector structure )
21 { in~ Il¥=wvmagic of propzr wvector } wvecltor squates zet 2
31 { WETEYZS 643 Tor patitern board 2= for zoftware write 3
4 | i out— +tern on scradr and gzhift zaved for YERASE 3
51 “PaMD ey B LD®E, WEH X D LDE, ¥rL = & E;»
= ﬂFﬁTH % ot DY, M RPUSH,. HTIY.
T % ’



! YGS ' VERASE )
1SUBR verase ( does pattern board erase from vector I1X 2
! ( in—- IXx=vmagic of proper vector ; vector equates set ;
H scradr and shift saved from VYHRITER
H { WRTEYS &4 FTor pattern beard 0= for softwars write )
i ( out— erased potiern from screen )
H VAPAND ¥ E LIDX, YEWHFTA ®x C LDX, VPATH X H LDX, VPATL X L LDX,
b H PUZSH, XTIY.

b vSaH X H LDX, ¥Sal X L LDX,
1

!

1

1

i

H

H

i

mf'ﬁ

writep CALL, Y PFPOPX, RET, -

12! DECIMAL —-—1:
1
1
1
1
1
Fm——————— Block 148 ———--o——
' GLOBAL GaME RBRAM aREa STaRT ) !
{HEX RAMBASE 3@8 + C- FIRSTRAMADDR FIRSTRaMaDDR VYPTR ! DECIMaL
i@ V= FBCOUNTER 2 EBa= PISCR 3 BaA= P2S5CE ¢ ¥= MISSION
1@ V= P1ACT @ v¥= FZacCT
1@ V= SKILLFaCT2E € YW= PLAYERUP
1@ V= NPLAYERES & W= OTHERFECTR ©® V= OTHERSKILLF
1
1
14 BARRAY wvahsad @ NILVG 8 @ wvghead ! @ 2 vgqhead | ;
]
]
'FIRSTRAMADIR 486 4+ C= 1STCLRQDDF
1@ LASTRAMADDR 1STCLEADDE - 14+ C= CLRSIZE
11JDECIMAL —=13
121
131
14}
151
Fom————— Block 150

STORAGE &LLOCATOR GOODIES
STCLRADDR WFTR I :
4 C= NODECCUNT &4 C= NODESIZE NODECOUNT NODESIZE ¥ C= FOOLESIZE
QOLSIZE EAaRREaY MEMPOCL @ MEMPOOL VARIAEBLE FREELIEST
INITFREELIZST MODECOUNT 1 DO NODESIZE I ¥ MEMFOOL
NODEZ TEF Iz % HMEMPFOOL 1+ | LHGP { THREAD THRU

2T SIZE ¥ MEMPC o2 HEF”““’
7 »“'Y‘g‘!lf ‘_‘-"'

D e




- ————— Blaock: 151—————e

21 aDD NODE TO QUEUE ROUTINE )
"4 I1SUBR ADDO ¢ HL = HEW, IY = HEAD 1}

210FL ¥ E LDX, OQFH ¥ D LDX, E a MOV, D ORA, @< >, IF,

JIGBL ¥ C LDX, CBH ¥ 8 LDX, H FPUSH, H INX,
41E M MOV, H INX, D M MOV, H INX, CM MOV, H INX, B M MOV,
SIXCHG, D POP, = INM, H TN¥, H INX, E M MOV, H INX, D M MOV,
GBIE Aa MOV, 3 INR, ' 278X, D a6 MOV, B INX, B STaX,

TIELSE, L E Mov., H Ir MOV, H INX, E M MOY, H INX, D M MOV,
BIH INX, E M MOV, H INX, D M MOV, E QEBL Y ST, D GBH Y 5TX,
SITHEN, E GFL ¥ STX, D OFH ¥ STX, RET, ’
12| CODE abDTG DI, EXX, H FOP, XTIY, abD0O CalLl, Y POPX, ExXH, EI,:
11 |NEXT ——1> ’
12}
131}
14}
159}

@1{ DELETE FROM QUEUE 3

1 |SUBR delq ( IY=HEAD, IX=NODE TO DELETE )

210FL ¥ E LDX, GFH ¥ D LDX, GQBL Y L LDX, QBH Y H LDX, ¢ HEADER 17
3la XRa, D DSBC, @@=, IF, ( IF I aM THE ONLY GUY LEFT 2

41h QFL Y STX, a QFH ¥ STX, & QBL Y STX, & QBH Y S7TH, ¢ NIL QUT 13
SI1ELSE, PQFL ¥ E LDX, POFH X D LDX, PQBL X C LDX, FGBH X B LDX,
6iC L MOV, B H MOV, H INX, E M MOV, H INX, I M MOV, ( FOPLMII=F 2
TIPGBL H LXI, D DaD, C M MOV, H INX, B M MOV, (¢ BLFIMII=BELMI
51X PUSHX, H POP, HCHG, H PUSH, ( DE=NODE ADDR, TOF=NODE FORH 3
9IQFL ¥ L LDX, GFH ¥ M LDX, & aMa, D DSEC, H POF,
iele=, IF, L GFL ¥ 27X, H QFH ¥ ETX, ( SET HEAD TO FLKI1 3
11JELSE, QBL ¥ L LDX, GBH ¥ H LDX, & aNa, D DSBC, @=, IF,
121C QBL ¥ ST, B QEH Y ZTX, ( ZET Tall » THEN, THEM, THEN, RET.
13iCODE DELG ErRx, MW POF, XTIY, # PUSHX, H PUSH, X FPOFPH. delqg CALL,
141X POPX, Y POFE, EXX, HEXT
15)=-=2>

e e s o s e e e BElock S T e o o e e e

@10 ADVANCE TO MEXT MODE OWN QUEUE 3

11SUBR nextg ¢ IY = HE&D 2

21IQFL ¥ L LDX, @FH ¥ W LDX, H & MOV, L ORf, RZ.

3H INX, M E MOV, M IHX, M D MOV, { DE=FORWHIFORHIRESDIZ 2

4'H DCX, H DCX¥, L GBL Y STX, H GBH ¥ ST¥, ( BaCKIHELD I=NODE 2

= .

¥

1

S1E QFL Y STX, D QFH Y ST¥, ¢ FORWIHEAD I=FORWI NODE ]
61RET,
FICODE NEXTS “TIY, mewws CALL, ¥ PORY. ¥ TUSY. MINT
«B?“"‘“"
= ]
2
19}
111
12
131
141
151



21¢ INCREMENT TIME BaSES - C = TIME BASE, IY = & HEAD ) 
1{SUBR INCTEB

Z1QFL Y L LDX, QFH ¥ H LDX, H A& MOV, L ORA, ( @ FORW, NIL CHECK )

31RZ, L E MOV, B D MOV, BEGIMN, ¢ QUIT IF NIL, ELSE REMEM FIRST
41D PUSH, FPGTE T L¥I, D DA, M & MOV, C ADD, A& M HOV, { UPDATE
5iR ANA, D DSBC, I FOF, { AND RETURN PTR TO NORMaL

6iH INK, M & MOV, H IMX, M H MOV, A L MOV, ( HL=FORHLINODE] 3
7IE XR&A, A B MOV, H A& MOV, D XRa, B ORa, @=, {( ONCE ARCUND 3
81END, RET,

-2

PECR P Y

0 NEW, IMPROVED, HWOTROD INTERRUPT SYSTEM ) DECIMaL
1{ THESE PaRaMETERS TUNE THE BACKGROUND TIME SLICING )
1@ V= BGWINDOW ¢ # OF LINES FOR BACKGROUND TIME SLICE )
12 V= BGTLMT ( BAaCHESROUND MINUMUM SERVICE FREQUENSY 3
IHEX CC7? IFTRUE £2 C= IPNT OTHERWISE HERE 9F + FFF2 aANMD DF I
IDATA KPNT @ , @ , @ , KPNT 2 + C= IPNT IFEND
11 VW= BACKGROUNDRUNNING © V= LOCKOUTCOUNTER @ V= BGTIMER
1@ VW= LPYC @ %= LPFLAG IPNT 2 + C= EGINTYEC
18 V= TIMERE @ Y= TIMERI @ ¥= TIMERZ & ¥= TIHEE3Z
' LIGHT PEM "INTERRURT ROUTIME 3 v ‘
1@} SUBR LFPINT PSH PUSH, VERAF IM, LFYC STa, & & MYI, LPFLAG =Ta,
111 INMOD QUT, PSKH FOF, Z1, RET.
121 ROUTINE TO RETURM ¥ 4SDDRESS SCREEN IS aT )
131SUBR GETSYC & R4 LPFLAG STa, 18 8 MYI, INMOD OUT, BEGIHN,
141LPFLAG LDa,: & aMa, @4 >, ENMD, LPYC LDa, RET, —=—>
151
S e o s e s o e Block 1 DB o o e e e
@] RESUME BaACKGROUND - END INTERRUFT 2
1IDECIMaAL F= ENDINT
ZI1SUEBR RESUMERBACKGROUND <ASSEMELE
31DI, BGWINDOW LIa, C 4DD, & C MOV,
41112 SUL, 2 CFRI, ENDINT JRC, C a MOV, INLIN QUT.,
SIBGINTVYEC & MY, O OUT, .
S1LABEL ENDIMT ¥ PﬂPXg ¥ RPOPX, H FPOF, DI POFP, B FOF, PEW FPOF,
. s

WO L T T LT R
" wlar - N -~ Tt

@
1
z2
3
4
5
@
1
z
3
4
5
]
7
]
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o ————— Block 187~
@1 TRY TO RUN SOMETHING IN FOREGROUND
1{F= RETPT F= TRYAGAIN
Z1HEX SUEBR TEYFOREGROUND <ASSEMBLE
314 XRa, BACKSRIDUMDRUNNING STa, EI;
4 {LABEL TRYAGAIN QETEYC CALL, A € MOV, ¢ C=CURRENT LINE >
SILOCKQUTCOUNTER LDA, @ ANA, RESUMEBACKGROUND JNZ, ¢ IF LOCKOUT )
G6I1BGTIMER LD&, & akMa, RESUMEBACKGROUND JZ, ¢ OR TIMER COUMTIDOMWN
710 vahead Y LXIX, QGFL ¥ L LDX, GFH Y H LDX, H A MOV, L 0ORa,
S8 IRESUMEBACKGROUND JZ. H PUSH, ¥ POPX, PQTE X A LDX, o aMs.
9 IRESUMEBACKGROUND JZ, FQEDS PQS X BITX, o=, IF,
101VYH X & LDX, C SUB, @«, IF, CMA, A INR, THEN;
11I1VXKZH X CHMPX, RESUMERBACKGRQUND JC, THEN, DI, nextq CalLL,
121EI1, TRYAGAIN H LXI,  PUSH, PGRL X L LDX, PGRH ¥ H LDX, FCHL,
13 1ASSEMBLE »
14} -->
15}
e e e e e Block 188~
@i BACKGROUND END INTERRUPT )
1{HEX SUEBR BGENDI PSid FUSH; B PUSH:, D PUSH, H PUSH, EXX, EXAF,
2{PSW PUSH, B FPUZH, D PUSH, H PUSH, X PUSHX, ¥ PUSHX,
3180 A MVYI, INLINM OUT, IPNT & MVI, INFEK QOUT, TRYFOREGROQUMD JMP,
4 1SUBR TIMINT ( TIMER INTERRUPT ROUTINE 2 .
S5IPSH PUSH, B FPUSH, T PUSH, H PUSH, EXX, EXaF, PSS FPUSH, E FPUZH,
61D PUSH, H FUSH, ® FUSHX, ¥ PUSHX,

ZITIMER® LHLD, - & MOV, L ORa, @<>, IF, H DCX, TIMER® THEM,
SITIMERT LHLD, = & MOV, L ORa, @¢>»>, IF, H DCX, TIMERI THEM &
SITIMERZ2 LHLD, H & MO L ORa, @<{>», IF, H DCX, TIMERZ THEM &
12! TIMER3 LHLD, H = - L ORa@, @¢y, IF, H DCX, TIMERZ TEEM,
11 |BGTIMER LDAa, & AMa, @< >, IF, A DCR, EGTIMER STA, Tk
1211 C MVI, @ wakhead ¥ LXIX, INCTE CalLl, MUSCPUS Coll:
13'BﬁFKGR0UhDQUh“I“G LDa, a4 aNa, TRYFOREGECUND JNZ.,
14}Y POPX, X FOF: H FoP, D FOP, B FOP, FSW POF,
151EXX, EXAF, H FOP o OFOR, B OPOP, PSW POF, EI, RET, =—-=>
F——————— Eﬁnch e
@l INTERRUPT STaART RCUTINE » HEX
11 CODE INTSTAFT Di, & T { SHAE A HMVI, STal, IFPNT & MVI.,
Z1INFBK OQUT, 1 a MVI, BEACKGROUNDRERUNNING STa, & a MYI, IMHMOD OUT,
318 A MYI,; INLIN OUT
VIM2, EI, MEXET
_—

3 e G ) e w1 0T P




e Block 160———————m

2i( ROUTINE TO DELETE YECTOR IF STATUS S0 INDICATES
'11SUBR KILLOFF PQSRH PQS X BITX, @=, IF, Di, @ wvahead Y LXIX,

‘2idelq CAlLL, PQASDF FPQAS X BITX, @ FA3 X MVIX,

S S s e [ PO G Y

N e N =

310=, IF, X PUSHX, X POF, freenode CALL,
4| THEN, EI, THEN, RET,
5)-->

5
71
21
=
21
11
21
31
41
51
Fmm————— Block 1681 -—=em———
2!( MACROS TO GENERATE ANIMATION OFCODES ) DECIMAL
11{ + SETP } @ B, , { ;5 1}
2'/{ : SETHM } 2 B, B, { ; }
31{ : SETR } 4 E, ; { ; 1}
441{ : SHaAIT P &8 B, B, { 1}
Si{ : a4aCalLl y & B, » L 5 %
e6i{ : AJMP } 1@ E, ,; { 1 1}
714 :+ SETDC } 12 B, SHWaP , » { 3 1}
81{ : SETDDC 3 14 =, SHaF , , { 3 1}
9i{ : ARET ! 18 3, { ; 1}
@i{ : AHALT } 18 B, { : 1}
11{ : SETI } 2@ B, » { ; 1}
21{ 1 BETKC } 22 B: » { 3§ 1}
3i{ @ SETYC } 24 E, , { ; 1}
41{ : DISPL } Zs E, SHaP B, B, { ; 1}
S)—-—7>
o ————— Block 182~
@i( MORE aMIMaTION MACRO STUFF 3
11{ : AREPEAT !} 2& B, B, HERE { ; 1}
214+ alLooP +» 38 E. . { 3 %
3i{ : SETS ; ZZ B, B, Z, .1 1 3}
41{ : PATI } 34 PR S
Si{ : AasSHMCaLL SR A
S1{ : SETRFRT : 328 3k
T o B I A - £k
g4 s 2. 0F- e
214 = . BHaAar B, , {4 : }
iif s
214 I S I
2i{ = =5
41{ s B P S
5]——1

b



21¢ ANIMATION INTERPRETER ROUTINES )

~1{SUBR RASETP M E MOV, H INX, M D MOV, H INX, E VPATL X 3TX,

EID YPATH X STX, RET,

JISUBR RASETM M a MOV, H INX, & VWMaAGIC X STX, RET,

4 |SUBR RASETR M E MOV, H INX, D MOV, H INX, E PGRL X STX.

5iD PQRH X 37X, RET.

61SUBR RaAWAIT M A& MOV, H INX,

7iH YPCH X STX, H FOF, RET.

81SUBR RaACALL ™M C MOV, H INX,

9IVSFL X L LDX, ¥3S[H X H LDX;

12l VBPL X STX, H WEFH ¥ 57X,
SUBR RARET ¥EPL X L LDX, ¥GBP

121M E MOV, L VWSPL x Z2TX, H VSPH STR, ¥CHG, RET.

1315UBR RAHALT PQERH FQ5 X RESX, FCFP, RET,

14| SUBR RASBETXP M & MOV, H INX, & VXFAND X ETX, RET.

151~-> ' :

YATHMR X STH, L VFCL X ETX,

MOV, H INX, XCHG.,
MOW, H INK, D M MOV, H INX,
MOV, B H MOV, RET,

M
&
M
E
C .
H H LDXy H DCX, M D MOV, H DCX,

IXXIMXEm

@!( MORE ANIMATION INTERPRETER ROUTINES )
1}SUBR RASETI M E MOV, H INX, M D MOV, H INX, E VIRL X STX,
2!D VIRH X STX, RET,
FISUBR RASETXC M E MOV, H INX, M D MOV, H INX, E VXL X STX,
41D VXH X STX, RET.
51SUBR RASETYC M E MOV, H INX, M D MOV, H INX, E YYL X ST,
6!D VYH X 5TX, RET,
71SUBR RAJMP ™M E MOV, H INX, M D MOV, XCHG, RET,
£1SUBR RASETDC M E MOV, H INX, M D MOV, H INX,
91E VDXL X STX, D ¥DXH X STX,
190iM E MOV, H INX, ¥ D MOY, H INX,
11}E ¥DYL X STX, D ¥DYH X STX, RET,
12SUBR RASETDDC ™M £ MOV, H INX, M D MOV, H INX, E ¥DDXL X STX,
131D VDDXH X S£T#, M E MOV, H INX, M D MOV, H INX, E ¥DDYL X STX,
141D VDDYH X STX. RZT
15} == >
T Block [ -1 J—
@it YET MORE ANIMATION INTERPRETER ROUTINES )
11SUBR RASETREF M & MOV, H INX, VYSPL X E LDX, VSPH X D LDX,
21D STAX, D INX, E WEFL X S8TX, D VSPH X STX, RET, ,
31SUBR RALOOP M E I H INX, M D MOV, H INX, VYSPL ¥ C LDX,
41VSPH X B LDX. B . B LDAX, A DCR, @<y IF, B S5TaX. XCHG,
SIELSE, C VSPL ¥ ST, B VSFH X STX, THEN, RET,
61SUBR RASETES M o ¥ MoINY, M OB MOV, F TnX, PGS X o LDY,

Tnc HEEG L, T 4NAL T A mem v ST, BET.

r

37 =4

B Y
)
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Frm————— Bloclk 168~mmr=———

1¢ THE ABSOLUTELY LAST SCREEN OF ANIMATION INTEEPRETER STUFF 3
|SUBR RAPATI M C MOV, H INX: @ B MVI, XCHG,

IVPTEL X L LDX, WYPTREH X H LDX, B DaD, M C MOV, H-INX, M B MOV,
iC VPATL ¥ 3TX, E WrAaTH A STK; XCHG, RET.

{SUBR RaSMCalL ™ T MOV, H INX, M D MOV, H INX, D PUSH, RET,
{SUBR RASETPT M Z MOV, H'IMNE, M D MOV, H INK, E WFTBL ® 5THX,
8!D VPTBH X STX, RET, :

7I1SUBR RASETFP M E MOY, H INX, M D MOV, H INX, E VWFNLPL X S5TX,
31D VFNLPH ® STx. RET.

91 SUBR RABETXZEW M & MOV, H INXK, a VEZW ¥ 5TX, RET.

@
1
2
3
4
5

1@ SUBR RARANDOMDO M C MOV, H INX, M E MOV, H INX, M D MOV, H INX,
11iLDAR, C ANA, RNZ. XCHG, RET, '
12|SUBR RASETXE M E M2V, H INX, M D MOV, H INX, E Y¥FXBL X 5TX,
13D VFXBH X STX:. RET,

14 |SUBR RASETYE ¥ E MOV, H INX, M D MOV, H INX, E YFYEL ¥ 3TX,
151D VFYBH X 3T, EET, -->

[ )

L D i) e

1 1DATA AJTBL R&ZETP &
CZ2IRACaALL , RAJMF , Ral

e el b e

o e Block L R ——

@1¢ JUMP TRBLE 707 INTERPRETER ROUTINES

RASETM , RASETR , RAMWAIT ,
ETDC , RASETDDC , RARET .
3IRAHALT , RASETI , RASETXC , RASETYC , RADISP ,
4IRASETREP , RALOOF , RASETS , RAPATI , RASMCALL ,
SIRASETPT , RASETFP , RASETXZW , RARANDOMDO ,
6!RASETXBE , RASETYE , ‘

=
b
a

Ti--2>
&l
91
@]
11
21
31
4|
51
tm—————— Block 168 —~———m—= :
@1 ANIMATION UFDATOR ROUTINE 3
11F= ANIRET

ZISUER ainter VaTMR ¥ & LDX¥, & aNa, RMNZ, ¢ QUIT IF MOT NEEDED 2
JIVPCL X L LDX, ¥YFCH X H LDX,

4 | LABEL ANIRET :

SIANIRET D LXI, D PUSH, M C MOV, H INX, @ B MWI, HCHE,

TAJTBL H L*TH E DaAD, M O MOV, H INZ, M B MOV, XCHG,

0 e ~d

)




‘@!{ DECREMENT ANIMATION TIMERS, COMPUTE VECTORING TIME

1{F= TBVD F= TBOK F= TRQUIT

21S5UBR TBCALC {quEHELr DI,

3IPATEB X C LDX, YATHMR X B LDX, B & MOV, C SUE,

41@y=, IF, & WaTHR ¥ 8T#, @ PATE X MVIX,

H5iELSE, C A MOV, B BUE, A PAQTB KX 3TX, & VATHR X HVIX: B C MOV,
61 THEN, PQSNMT P2 X BITX, TBQUIT JRNZ, ¢ QUIT IF NC MASTER
710 B MVI, VYTLL X L LDX, VTLH X H LDXK, & aNa, B DISBEC,

SITEBVD JRZ, TBOK JP,

giLaBEL TEVYD L &4 MOV, C aDD, & C MOV, & XRBa, a H MOV, & L MOV,
10la VATMR X STx, A& PQTE X 5TX, PASEH PGS ¥ RESX,
11!LABEL TBOK L ¥TLL ¥ STH, H VWTLH X STX,
12/LABEL TBQUIT EI, RET, asSSEMBLE:»
13{-->
14}
151

e e e e e e e Block 17 @ o o e

2i¢ TIME BASED VECTOR UPDATE - IX=VECTOR ADDR., IY=QUEUE ENTRY
S11C¢ THIS VERSION WECTORS LIMEARLY WITH LIMIT CHECKING 2 '
2IHEX F= . VLP1 F= .VLP2Z F= NUD

3I1SUBR VECTLLC <oSSEMBLE

41 C A MOV, 4 aNa, RZ, ¢ DONT IF ZERO VECTORING HWANTED 3

S51C NOW UPDATE COORDIMATES 2
CBIWMXL X LOLDM, WEH X H LDH, VDEL X
TIiLABEL .VLP1 D Dalb, YLP1 DJNZ, H
BiL VWXL X 3TK, H WEH ¥ ZTH,

givyYL X L LDX, ¥YH ¥ = LDX, YwDYL X E LDX, VDYH ¥ D LDX, € 2B MOV,
1elLABEL .VLP2 D Dal, YLP2 DJNZ, H a6 MOV, @Ba CPI, MUD JEND,
1110 WYL X STX, H ¥WyH ¥ ZTX, 28 VXZM X MWIX, RET.,
121 LABEL NUD FQSREH FPoE X RESX, PQSDUW PQS\ﬁ SETHK, RET, ASSEMBLE »
131 DECIMAL == ' \
14|
151

Fomm e ———— Block I

@21 INITIaALIZE INTERRUFT WERRBRS

11CC7 NOT IFTRUE

2! LPINT IPNT 2 - Ul TIMINT IPNT U! BGENDI BGINTVEC Ul

LDX, VDXH X D LDX, C B MOV,
MOV, 5@ CPI, NUD JRNC,

I M

31: FIREUP INTSTART ; OTHERWISE
41: FIREUP LPINT IFNT = = U! TIMINT IPNT U! BGENDI BGINTYEC U!
S!INTSTART ; ! |

61: START DI NITEREELIST NILVO LOCKCUTCOUNTER 7ERC
7IBGTIMER ITmO _UTLAG TURED 22 BEHINIDOW 1 RETLMT 1 TIFEUR ¢
St ROV (RITE WITH

1% | SUBR NTOTOIN, W

111A ANA & a

121H A M o

13{DECIN

141>

15}



@10 SUBROUTINE TO UPDATE PATTERN USING XOR 3
115UBR XAWRITE TBCALC CaALL,
E'VECTLC CALL, ¢ WUFDATE VYECTOR
3!PAQSDE POS X EBITH, 2=, IF. werase CaALL, ELSE,
4 1FPQSDE PGS X REZX, '
5} THEN, aup CaLL_,. FQSDW FOS ¥ BITX, @=,
611F, wvwrite CALL, ELSE, PQSDM PQS ¥ RESX, PQSDE FGS X QETn,-
ZITHEN, KILLOFF JMP,
81( SUBROUTINE TO XaWRITE WITH INTERCEFRT CHECKING 2
91SUBR RIWRITE TBCALC Call.,
1@ VECTLC CalblL, ¢ UFDATE D& YECTOR D
11'PQSDE P@S b BITH; @:, IFJ veradse CQLL: ELSE;
12{PQSDE FPQS X RESX, THEWM, awup CALL, PQSDW PGS X BITx, 2=,
1311F, VIWRITE Call, ELZE, FO5DW PGS X RESX, PQSDE P&S X ZETX,
14| THEN, KILLOFF JMP, :
151—--7 ‘
o e e e Block 173~ —
@1¢ SUBROUTINE TO YWECTOR USING SECOND DERIVITIVE 1
1iF= VYUPX F= VYUFY
2I5UBR VECTDD (ASSEMBLE FOSFRZ PQS X BITX, 0>, IF,
3IPASDH PGS X SETY, RET, THEM, C & MOV, & AMA, RZ, PSH PUSH,
41VXL X L LDX, WXH % H LDX, VDXL X E LDX, YDXH X I LDX,
SIVDDXL X C LDX, YDDX- X B LDX,
- B1LABEL YUPX XCHEZ, B 2aD, XCHG, D Dab, & DCR, VUPX JREMNZ,
7IE VDXL X STX, D VDXH X STX, L VEL X STx, H VXH X 5TX,
&4 A MOV, 8@ CPI, C¥~, IF, POG5FRZ PGS X SETX, FPASDM PGS X SETX,
SITHEN, PSKW POP, ¥YL ¥ L LDX, VWYH X H LDX, VDYL X E LDA,
10{VDYH X D LDX, ¥DIDYL X C LDX, VDDYH X B LDX,
111LABEL VUPY XCHE: 2 Dab, XCHG, I DaD, & DCR, YUPY JRENZ,
121E YDYL X ZTX o WEYE M BTH, L WYL X ZTX, H WK
1Z21H & MOV, ﬂwﬁ oET mSFHZ PGS » SETx, POEDW F
14 ASSEMBLE y —-
151
o e e e e e o Block 17dm e e
@21 SUBROUTINE TO UPDATE PATTERN USING XOR aND ZND DERY YECTOR 1%
1 ISUBR XADDHWRITE TBCALC CaLl, ‘
ZIVECTDD Cail, ' .
3IFQSDE PQS X EVTK; 2=, IF, wverase CalL, ELSE:
4 |POSDE PGS ! :
Si i THEN B e
E'FGSDh oz
- TIFGEDE FOZ
Bl——2 '
21 *
18]
111

[l
Cans ]

131
141
(:].SI]

[




e Block 175 ' : o

@it UPDATE VECTOR FROM JOYSTICK Y HEX 11 C= JOYSTICK

11F= JYLF1 F= JYLP2 F= JXLF1 F= JXLP2 F= JXCK

21SUBR JOYUPD <(ASSEMELE C & MOV, & aNA, RZ, JOYSTICK IN, 18 ANI;\
3118 CPI, JXCK JZ, ¥YL R L LDR, ¥YH X H LDX, ¥DYL X E LDX,

4{¥DYH X D LDx, T B MOV, JOYSTICK IM, 1@ ANI, @¢3», IF,

SILABEL JYLFiI A& aNa, D DSBC, JYLP1 DJNZ, H & MOV, VDDYL X CMPX,
EiCY, IF, VYDDYL X H LDX, @ L MVI, THEN, ELSE,

7iLABEL JYLFZ D DAD. JYLP2Z DJNZ, H A MOV, VDDYH X CMFX, CY~, IF,
BIVDDYH ¥ H LDX, @ L M¥I, THEN, THEM, L ¥YL X STx, K WYH X ETX,
IiLAREL JXCK JOYSTICZK IN, 6 ANI, 6 CPI, RZ, VXL K L LDX, .
191VXH X H LDX, VDXL ¥ E LDX, WDXH X D LDX, C B MOV, JOYSTICK IN,
1114 ANI, ©=, IF, LABEL JXLF1 & ANA, D DSEC, JXLP1 DJNZ, H & MOV,
121V¥DDXL X CMP®, CY, IF, WDDXL X H LDX, © L MVI, THEN, ELSE,
13{LABEL JXLFZ D DaD, JXLFZ DJNZ, H A& MOY, VDDXH X CF PX; CY~, IF.,
14{¥DDXH X H LDK, @& L M¥I, THEMN, THEM, L ¥XL ¥ STx, H ¥3H & 3T,
15IRET, ASSEMELE» DECIMAL --7

t———————— Block 17—

@1¢ SUBROUTINE TO UFDATE PATTERN FROM JOYSTICK 2

1{8SUBR JOYWRITE TBCaALC Cail,

21JOYUPD Call, ¢ UFIATE FROM JOYSTICK 2

3138 VRZH K MYIX;

4 |PQSDE PGS X BITX, &=, IF, wverase CALL, ELSE,

SIPGSDE PAS X RESX.

61 THEN, aup Call . POSDH FQS X EBITX, 0=,

FIIF, VIWRITE Call,

S{ELSE, PGSDE PQE ¥ SETX, PGSDH POS X RESH, THEM, KILLOFF JMP,
3i--> '
19
111
121
131
14}

"@i{ COMPUTE DELT& FOR 1 COORDINATE 3
1i{( FIRST A NEGATION SUEROUTINE ) .
2iSUBR CMPHL H & MOY, CMA, A H MOV, L A MOV, CMa, & L MOV, H INX,

i( IN: HL=TARGZT. DE=TIME, BC=START )

5{5UBR CDELTA & ?UEH; ﬁ AMfA, B DSBC, CY~, IF, UNMBDIY CALL.
GlELSE, CHFHL Coli, DIV Catl, CHMPHL Call , XCHG, CHPHL Call,
FIACHG, THENM, 7 7OP E Tal. BT,

{
{
ot

et fB et =i (=t ol
U1 s L) M= G )



@1 CLEAR WECTOR ) F= INIZL ) ' , ;
1|SUBR CLRVEC ¢ASSEMELE X PUSHX, H POP, 684 B MVI, & XRa,
ZiLABEL INIZL A M MOV, H INXK, INIZL DJNZ, RET, ASSEMBLEI:
31( RESET ANIMATION ZTUFF ) '

4 |SUBR CRaSHA DI, L VWPCL ¥ 2TX, H WPCH X 8TX, ‘
51X PUSHX, H FOF, VYaIETKE D LEI, D Dab, L ¥3FL X STx,
6iH V¥3PH X 5TX, @ YaTMR X MVIX, EI, RET,

ZIDECIMAL --> :

81

a1

191

117

121

131 \

14

15}

11SUBR STARTVYEC DI, ¥ PUSHX,

21X PUSHX, H FOF, @ wahead Y LXIX, ADDQ CALL,

3iYy POPX, EI, RET, :
410 SUBROUTINE TO INITIALIZE A STANDARD XOR HRITE 2

SIHER '

~B{SUBR SETSTDW & Y L LDX, 9 Y H LDX, CRASHA CaAaLL, '
7168 ¥ L LD¥, T ¥ H LDX, L ¥TLL X BTX, H ¥TLH X STX, L VRACK X 37X,
81 5 Y A LDKX, A VIDENT X STX, ( SET ID BYTE WITH H.Q. STATUS D
914 ¥ A LDXK, A PAS ¥ STX, 2@ VMAGIC X MVIX,
10130 VXZW X MVIX, HXaWRITE H LXI,
111L PARL X STK, H FeRH X 5Tx, RET,
12| DECIMAL -—~7 ' ’
131
14
151

21¢ XVMOVE COMMAMD - MOVE aN EXISTIMG VECTOR
11¢ YRACK X1 Y1 ¥2 vY2 aALIST TIME STATUS VECTOR WVMOVE

¥R LR,

sy

2ICODE XVWMOVE ¥ FPUSHX, H POP, ¥ PUSHX, D FOP, EXX,

BIFRaAME 2 ¥ L LDX, 2 Y H LDKXK, H FPUSH, X POPX, CLRVEC CaALL,
41168 ¥ C LDX, 17 B LDX, 12 Y L LDX, 132 ¥ H LDX,

5i6 Y E LDX, 7 7 Lbx. D

gl VXL B STHE, ™ H TH DM X BTH,

7iD POP, 14 ¥ O
2ICDELTA P

PP
2010 YDYH SO
12 3TaRT
111EXXs
121 VMDA FUDAR® THEM j
13iDEC]
141
151



@i( XSTART COMMAND - START AN EXISTING VYECTOR )
:141¢C ALIST TIME STATUS VYECTOR WMOVE )
21CODE XVYSTART X PUSHX, H POP, ¥ PUSHX, D POP, EXX,
"3IFRAME 2 Y L LDX, 3 Y H LD¥, H PUSH, X POPX, CLEVEC CalLlL,
4{SETSTDW CALL, STARTYEC Call,
S5IUNFRAME & H LXI, ZF Dab, SPHL,
SIEXX, D FUSH, ¥ POFX, H PUSH, X POPX, NEXT
it VSTART GETNODE DUF @ <> IF XVSTART ELSE XDI ." FUBAR®™ THEN
BIDECIMAL —-3>
91

[ Gy

1 START & VECTOR WITH JUST INITIAL X AND Y ) DECIMAL

I¢ X Y ANIMATION TIME STATUS XYVSTART )

ISUBR XYVSTART DI, =sstnode CALL, EI, H PUSH,

IFRAME 2 ¥ L LDX, 3 Y H LDX, H PUSH, X POFX,

ICLRVEC CALL, 5 Y € LDX, C YRACK X STX,

112 Y L LDX, 13 Y H LDX, L VXL % 8TX, H ¥XH X STX,

119 Y L LDX, 11 Y M LDX, L WYL X STX, H VYH X STX,

ISETSTDW CALL, STARTYEC Cabl,

'UNFRAME 12 H LXI, 5F DAD, SPHL, RET,

'{ CLUDGE TO CALL AS A VERB - VERY BIZARRE BUT IT SHOULD WORK
19 1SUBR CLUDGEIT W FUSH, D PUSH, B FUSH, EXX, H FUSH, D PUSH,
111X PUSHX, D POF, Y FUSHX, H POP, EXX, XYVSTART JMF,
121¢ X Y ANIMATION TIME STATUS XYVECTOR )
13!1CODE XYVECTOR D FOP, H POP, EXX, B POP, D POP, H FOP,
14 CLUDGEIT CALL, EXX, D PUSH, X FOPX, H PUSH, ¥ FOPX, NEXT
151 =-=>

e e e Bloclk I 2c I

CHECK FOR IMTERCEFT WITH WECTOR 2

{

F'

SUBR CHECKVEC <ASZSEMELE

FQSRH PQS Y BITx, MOINT JZ, ¢ IF DEAD ALREADY
FQSDE PGS ¥ BITH, MOINT JMNZ2, ( OR IF NOT WRITTEN 3}
YPATL X L LDX, ¥PATH ¥ H LDX, M C MOV, H INX, M E MOV,
¥ L LDE, ¥PATHY ¥ W LD, M B MOV, H IME, M D MOV,
U s

I+
W

™

i

K|

L=

v, dre=, IF, D OMP,
[

SR

BRI

Gl il 200NN &R =& NN, UO-INALEUN=,E NN

PEQPEN

‘=n

b



@!¢( CHECK GROUF OF VECTORS FOR INTERCEPT )

11¢ IX = ME, C=MASK SFECIFING SUBSET TO EXAMINE
210 RETURNS NZ aAND IY=CULFRIT IF FOUND, EL3E Z )
c31F= ICKL F= NOTEND F= MOTHIM

‘4 SUBR CHECKaLL <NESEMBLE

5i{@ wahead LHLD, © HL=HNEXRT FELLA AFTER ME I
BILABEL ICKL X PUSHX, D FOFP, ( DE=ME )

7iH A MOV, D CMF, MOTEND JRMZ, L A MOV, E CMP, RZ,
SI1LABEL NOTEND K PFPUSH, ¥ POPH,

SIVIDENT ¥ & LDX, C aNa, NOTHIM JRZ, ( SELECTED BY MAIKY 2
18{B PUSH, CHECKWEC Call, B POF,
11{RNZ, ( KICKOUT IF HE IS5 IT 3

12{LABEL MNOTHIM FQFL Y L LDX, PQFH Y H LIDX, ICKL JMFE,

13| ASSEMBLE »

14 | DECIMaAL
15} —=>

o e e o e e e Block 1840=————————

@l NUMBER PaATTERNZ , 5 X 7 ORDERED @-9 3
“11DATA NUMPATS BINGRY :

21011111660 B, 10260019 B, 10002010 R, 100000210 B, 211111982 R,
3100000000 B, i¢cevftaioe B, 1111i{i11¢ B, i000eeed B, ¢RORR0a2 B,
4111129100 =1k 106010310 B, 10010010 B, 10081168 B,
S510100@10% 1201001¢ B, 1412216 B, @1i0i1i1ee E,
EileRli1000@ PpR1eplee B, 1111iii@ iy DRIOROeR B,
Fio100111@ 1060101¢ B, 10901216 B, @111 B
CAlell1lieed {eelole B, 1efigd@ie B, &1L B,
9000 1¢ 2019019 B, Q0230id1¢ B, 904 By
12101161103 12210010 B, 16512¢16 B, o411 g By
11102201100 19916019 B, 9121021 B, @biilieg B,
12|DECIMAL ==—1> ‘
131
141
151

o e e e e e e Bloclk 186

@10 ROUTINE TO DISPLAY & BCD NUMEBER 3 DIGITS LONG FREOM VECTOR )

1{HEX F= SHOWHUM F= NUMLPF

Z2Z15UBR DISPECDE «&SSZMELE

JIVEL X E LDK, ¥AH 5 D LDR, WYL ¥
41428 B LXI, Coall, XCHG, C
SIMAGIC QUT, Z = 5 iPﬂHD ouT,
G'HFﬁ L X L LOX PR X W LDX,

7 I SHOWNUM

L LDX, ¥YH

a MOV,

X H LDX,
INX, M 8 MOV, ©F &M7
REC, BRI, REC,

poT MOV,




Fm——————— -Block
INTERRUPT HPITE N
1 |SUBR NUMHWRITE

- R

21 TBCALC C
3laup CALL

41PASDH PQS X BITX,

SIKILLOFF
-3

[ =y
MW= @00 ~]

@\
1 {DECIMAL

21QUAD vZEZ2
3iz111 B,

419222 B,

5/0000 B,

El@eRe E,

711111 B,

&leed2 B,

9i{1111 B,
1910000 B,
11{90@0@ E,
1210222 B,
1312111 B,
1410222 B,
151

2ic SMaLL
1ie222 B,
Zizzzz2
Jieegll
4i@111
51111
cieeed

74

=
=N
=

b

JEAY)
ol

X
i Pt ) g

IR LI Rt

=1 P ) e

e O

Ul D g o G ) o

= R b g =B b

AaLL .,

-,

JHMF

DaTaA
Z B,
1111
2222
1112
2111
1111
2222
1114
2111
111@
2222
1111

2222

Block

EASE
2228

2209

2080
19

I

o

3 s |

i e Wil s o M= s R e

MEER

2=, IF

BASE STATION 2
FIREBASE 5 B,

200
E,
B,
B,
B,
B,
B,
B,
B,
B,
B,

P

g

B,

B,

————

ROUTINE 1}

» DISPEBCD3

13 B,

@ B, Q0000

pe@e B, ©

eeee B, @

2206 B, ©

2220 B, @

2222 B, ©

2222 B, 10
2222 B, @

2220 B, ©

‘2299 B, ©

g@ed B, @

gebe B, ©

eeee B, @

aTa SHMALER
@ B,

g B,

¢ B,

Fd

caLl,

THEN.,

11 B,

auab



o ———— Block 19—

@i( FIRE BalZE EXPLOZICHN PATTERMN
- 141DaTa FBEXPL 4 B, 12 B, QUAD

2i000@ B, 3J00g B, 2012 2, @@e?® B,
Jjideee B, 23e3 B 2 peed B,
419333 B, gfoe B,
5i9e33 B, ggee B,
51R933 B, alededss
7 i w E:.’

1

S 0 )

3 00 D)

3

1] & & &
)
et (T3 0 D DY L

U1 DI = & ) o
o o I xS
&R

P N -

‘@}C GORF ) DECIMAL DaTa GORF 6 B, 15 B,
1120¢9 B, 333¢ B, @eee B, 0200 B, @8le
212603 B, 3333 B, 3309 B, 000 B, @100
312223 B, 3333 E, 33Z2 B, 2009 B, 1000
410@@3 B, 33533 B, 33I3 B, 3333 B, 0e0@
5i9@33 B, 3331 B, 1111 3B, 3333 B, 330
6i9e31 B, 1i32 B, 2111 B, 2332 B, 3330
7i0@32 B, 1233 B, 3322 2B, 3333 B, 3333
8iee31 B, 1133 E, 23332 B, 2333 B, 3333
9iee32 B, 1233 B, 2ZI3 B, 3333 B, 3333
@lo®31 B, 1131 E, 1111 B, 3333 B, 3330
1}ee33 B, 3332 L, 2i11 B, 3333 B, 33090
2203 B, 3333 B, ZE2D2 B, 3333 B, 0600
312223 B, 3333 E, 3Z23 B, 3009 B, 100
412003 B, 3333 B, 3302 B, 000Q B, @100
512000 B, 3332 E, 2¢82 B, 20666 B, eele
+-—=——=——Elock. 183l e
@i( GORFB ) DECIMAL DATA GORFE & B, 15
ileeee B, 333@¢ B, @ecdt E, @ee® E, 2000
219993 B, 3333 E, ZZg9 B, 0000 B, 0200
311113 B, 3333 B, B, ZG00
411993 B, 3333 E, B, seee
511933 B, 3331 E: B, 3300
6ilee33 B, ZI3z2 E, 3332 B, 333e
7i@@33 B, 2333 E. 3333 B, 3333
&1e@33 B, 2333 L. F3F3 B, 3333
910033 B, 2333 &, = 3333 B, 3333
‘leie@33 B, 2331 B, 1 3333 B, 333¢@
111133 B, 3332 B, =2 3333 B, 33006
1211003 B, 3333 E. = 3333 B, 0006
1311113 B, 3332 E., 3 3098 B, Z0oo@
14i@ee3 B, 3333 B, = @eee B, 0280
15i900e B, 333€¢ L, @ 2eed B, 20009

auaD .

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

B,

dt

E,
E,

EEEOHEEORHOe0OGRE
w
-

\

QuUAD .
2eee
Goee
sdaledel
sdeleds
GoeT
g2e9
Foe0
oo
palegaic]
Geea
aad
ednledrs
gaag
delelsl
Q2ee

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

B,

DECIMAL —=2



’0'( ANOTHER FIREBASE EXPLOSION PATTERM 2
1i{DATA FREXPFZ2 5 B, 17 B, QuUAD ‘
2!@@@1 B, @e¢2® B, @e29 B, 0020 B, 00@e B,

310000 B, 1000 B, GEod B, 6000 B, 0000 B,

410000 B, 14117 D, L2000 B, 2222 B, €228 B,
5ieeee B, @iiT &, QL0 B, @09 B, 900d B,
6i9pe® B, &i11 B, 1112 B, @200 B, 300e B,
7ieoed B, @131 B, {1it¢ B, @11@ B, dgdd &,
810000 B, 1133 B, 311t B, 1111 B, @eoe E,
Slegee B, 1133 B, 32332 B, 3311 B, 0606 B,
1@j3@e1 B, 1333 E, 33332 Z, 331@ B, @eed B,
111e111 B, 1333 E. 3320 B, 311¢ B. 0280 E,
12ie111 B, 3333 E, 3332 B, 3110 B, 000Q E,
i3ieel1 B, 3333 B, 3333 B, 331% B, eeed E,
141011 B, 3311 E, 3331

31 B, 3310 B, 0900 B,
15} -=>
e e e Block s

@1 CONTIMNUATION OF FEEXPZ, PHASOR AND NULFPAT

1ie@ee B, 1111 B, 1111 E, 1119 E, @oee E,
2{ewl1l1 B, 9119 B, 211¢ B, 1911 B, 19@ee¢ B,
3leele B, oeee E, ¢0ed E, iede B, iede B,
. 4i11ve B, egee¢ B, ©¢gée B, 126¢ B, 6Ge¢ E.,
SIDECIMAL DaTa FBURET 4 B, 1 B, QUAD 1111
EI/DECIMAL DaTa HULFaT 1 B, 1 E, @ B,
FIiDECIMAL --:

B R ed R RS RA
LI T I ' B R

@i{( FBEXP3 7

1{DATA FBEAF3 & B, 23 B, QUAD
2ioa2@ B, @@d @ @@oe B, @00Q B,
Jieeee B, oogZ gged B, ©ge0 E,
4j@ved B, 2221 eeee B, e9G@ B,
5'@@@2 B, 11472 BREZ E. L
’ @23 B, 37 ARz

e en [y

=

E, 1111 E»

GRae
jelegled
@@@0

1111 B,

@ B,



®!C CONMTINUED FREXF3 1

1{e211 B, 1133 B, 3333 B, 3311 B, 112Z@¢ E, 900 B,
2iee21 B, 3333 B 321 B, Z28¢ B, Q@9 B,
3ieeez2 B, 33zZ32 E 2222 B, 2@ B, Q202 B,
410000 B, 322! T. I23Z2 B, QQGE B, 9209 E,
510000 B, Z13Z = ZZ5E B, ZZed B, ©oee &,
Bleeez B, I 2231 B, 1122 B, 9ee9 E,
710000 B, 21 1311 B, 12060 B, 000Q B,
&ieepe B, @z 1111 B, 2000 B, 0Q0@ B,
gjeeee B, @0 Ziiz B, @@eed B, 00@e B,
19|0ede B, ©@ GZZ@ E, 000@ B, @000 E,
11{-=> ’
121

131

14}

15]

Fo—————— Block 197

2i( FBEXF4 _

1 |DECIMAL DATA FBEXF4 6 B, 23 B, QUAD :
2\z2eee B, oeee¢ B, @2ZQ B, 22@@ B, @ee@ E, 2000 B,
"3leZe9 B, veee¢ B, @Z2@@ B, @eed B, 000z B, @000 E,
410020 B, 0@00 R, Z062 B, 0202 E, 0QZQ B, 0002 B,
Sieeez B, ¢ees Zeoe B, eee® B, @Z90 B, oo I,
‘Blo0RR B, Zzez 2201 B, 1@99 E, ZG00 EB. ©GO¢ B,

B,

710000 B, @223 Z. Z, 1122 B, beee B, 2@ E,
&ieeve B, 2233 E, Z, 2119 B, 900z B, ©8e@ B,
Sieeed B, 0Z31 Z- 2, 3310 B, 2020 B, 9009 B,
19ieewe B, @222 =, E, 3111 B, 2Z0@ B, 28eQ E
11{000@ B, 9023 B, B, 3120 B, 9¢9@ EB. 28908
1zleeed B, 22232 E.; B, 3122 E, D0GG E, ©&60
13ieeez B, 2331 I. E, 23312 E, 9208 E. 266¢
1419022 B, 3133 3, B, 226 B, 000 B, ¢

151-->

S
2
x

188 ———=m——~
@i{{ FBEXP4 CONTIMUED I
11e223 B, 311z B, 2333 B,
2ieepz B, 2311 B, 3331 E.
Jieeez B, 2233 B, 2231 E,
41909020 B, 92322 E, ZZ233 B,
519200 B, ¢zZ22¢ Z. @22% E.

glZeee B
Figese

&R ED

R U U
7l e 6D
[ )
te3 (3

L N R Y
G B ) T e i 00

fam csew smm ines



o —————— Block 193~

( FIREBASE EXPLOSION 5 2

DaTa FBEXPS & B, 22 B, QUAD

~ QRRE QRRG 0610 2003 P02 BORQ
~ QRRE @32 121 1088 @30 SRR
~ Q00O 2030 0280 0770 0000 0000
~ Qe @2Co COTT ReCD 0006
~ Q3@ Ei@@ JIRGP Q20 PR
~ PR30 PRI 2ERG QI3 3609
~ Q3R Q@ZH I8 @30 2026
~ PROE PRFE GG D0EG
~ QR33 JFee2 2811 1@0Q
~ Q@3 3oei 1129 Q122 2000
~ QE33 2261 1813 19022 1606
~ 3300 @221 149 1110 02¢d
~ 33390 @ezZZ2 cida 1182 220@
~ PRI Z06H 2100 Q089 1000
I —— Block AP —— e

{ FEEXPS COMTIMUED 1

~ Q@R3I3 1119 GGE¢ 020 1160 2000
~ RIEQ @119 @Zed 14 G180 @02
~ QRE1 Pe3 Q@3¢ Q19 QR3IQ. 2009
~ GO 3100 Q881 2000 1000 000
~ QZRQ @@ Q0iC C0eD GReR GLER
D

B @ M @ DY) B & @ o
Bl e @ D30NS @
PR A I I IR R I N S )

S MM ENEOS MO
A R - e

i

L B

20@1 9030 S0fe 2939 8Rle 9000
RoRe 0@RE GEZ2 CLeP BQ0Q GLReP
@0l @@le 929 CIed IE02 Y0
Peee 0Ree ¢ ZeITE 9206 9000
ECIMaAL —->

[
&

%

="
53 &
[ ]
i =y
el
gt
]

2

[P Qe S

FIRE BASE EXPLOSION
aTA FBEXFE € B,
PPO0 QOO0 TO0T
POBE GOZO
@Bee
BeHE

[ |

[ O SO o R i

]

g
¥

[ R

alohelel
G2e6
Padaled s
alednled
GRGE

[

=

Y &

B e D o

i

[ o I O I o]
KR

e @Ok PAEpON=E AN, JONERN=E AN, OR~NOUNEUN-S
d e 2 2d
[
[
]
&

PENRN Y



R Block 20—

1
1
1
1
1
1

2l¢( FIRE BASE EXPLOZSION & CONTINUED )

11~ 0001 QQ00Q 207 Q003 QP0G 1026 ~

21~ 100@ 2010 REZG PRLD -~

3~ 000 Q@R DIIG DAGEH A

41~ Q030 0306 2220 220 ~

S~ QQ00Q PGIY 2RO e -~

B~ DY 3@ RZRD QR ~

Ti~ 0000 @123 QRS 202 ~

B~ QR0 QA3 Q@i QR P -~

9~ PR Rl RE! QB0 ALGE ~
@2IDECIMaAL —--1>

11

21

31

4]

51

Fm————— Block DD T e o e e o e

21 ALIEN EXPLOSION PATTERN

1!DATA EXPLOSIONT 3 B, 11 B, QUAD

21900 B, Q00Q@ B;,@@ﬁ@ B, 2002 B, @@@@ B,
‘3ioeee@ E, 2@id E, 2 ¢ie® B, 3000 E,
419233 B, 3330 B, @3 B, 1300 E.,
Siee3l B, 112¢ E; @33 B, 133e E,
5013 E, 3eee E, g2 B, 29210 E,
Fieeoe B, ogee I, ¢

BIDECIMAL DaTa EXPLC Z B, 11 E, Quab
Siileel B, @egl I, B16% B, 19010 B,
12!9211 B, 1166 & @111 B, 3111 B,
1110013 E, 331 &=, 1g1!1 B, 311e E,
12{e113 B, i1ige E geil B, @111 B,
13121061 B, @118 E 2326 B, 0O1O B,

14}{199e B, 1edi]
1S{DECIMAL ~->

2i{ MORE ALIEN EXF
1 1DATA EXPLOSIONS.
Ziewee B, 8i2i1 L.
3116800 B, @@ |
410010 B, 0268

0000

2000
edsiole
2Reee
sz dole)

oRae
G2ee
geRe
padrqraled
peledryel

By
E;
E,

E,



S Blaock =1L :
" @1( EXPLOSION PATTERNS ) DECIMAL
1!DATA EXFLOSION4 3 B, 11 B, QUAD ,
B, 2001 B, @030 B, 0000 B,

213001 B, 20z0 E,

310300 B, 2320 I, o, 92@1 B, 1003 B, 020@ RB,
412111 B, 11a2 =, B, 2119 B, 112 B, Q@¢pe B,
S5(e1e1 B, 1299 I. B, 8111 B, 1181 B, 2208 B,
el2G01 B, 0@@2 =, B, ZI001 E, @226 B, 2889 E,
710020 B, @1l =. %, DECIMaL

A1DATA EXPLOSIONS i1 B, QUAD

910002 B, 201G =. 2, 220@ B, 0000 B, @Q0& B,
1|00 B, @302 &, E, ¢ B, Q0e@ E, 0G@e E,
1112000 B, 8ie =, B, 2030 B, @0@12 B, @203 E,
1210000 B, 1004 2. o G, 2ige B, Q@@ B, 220@ R,
1310020 B, 2038 7 r, 3609 B, 0@ B, @¢@ge B,
1410002 B, @31 .. B, DECIMAL :

15} —-7>

T e e e e e e e Block e

@i INVADERS-~ FLAYER ZSHOOTING SOUND,. ID ) HEX
1i1DATA IDSCORE

&85 ABVOLE 18 MOVOGLS

AG 37 15 TOMES

5@ 1 -2 2 MOVENOISE

1 =2 3F { far right ) MOVESOUND ‘

4Aa MASTER 1 4 €6y & RAMEBLE 3 COUNTLIMITS
FLAY

{QUIET

t

L S =Y
I
1
e

= @D, AR~ O~T0RW

INVADERS-~ PFLAYER EXFLOSION, 1G -— AND FPZIP FZ ) HEX
ATA 1GSCORE
2 1 20 MOVESQUND
53 68 735 TOMNES
1F MCVOLS
4 5 1 @1F T R
3 MASTER Z& -1 2 Z RBEal COUNTLIMITS
P L m ’1.5«" F F - % Tl ! ¥ ) [

Ud"‘-

ﬂ
TR

T 2 19
4 COU MTLE
191 PLAY
111DaTa = -4 OF MOYTSOUND 12 MASTER
1211 4 ¢ 14 TR MOV
13188 i - MIET
141-=3
7 Ll
i



R Block 28— m -
@!( SPACE MISSIONS ZFIP SOUND - ZP ) HEX
1!DATA ZPSCORE |

21 #G3 #F3 #CS3 TONES

31 2 1 @ MOVEZOUND

41 @ 1 4 3@ MOWVENCIZE

5 6@ MASTER ¢ -4 27 39 RAMBLE 1 COUNTLIMITS
6! 88 ABVOLS 18 MCYOLS FPLAY |
712B MASTER 1 -4 2F = RAMBLE 1 COUNTLIMITS 1E 1 -4 & MOVENOISE
&1FPLAY QUIET

9i( SPACE MESSI&AS BMUZSIC BLOCK ?

1@i: 1G 1GECORE FI C & M5 1GSCORE F2ZMUSIC ;
111: PZ PZSCORE rT :

12): ZFP ZPECORE <o

13{DECIMAL —-=

14}

151

Fe——————— Elock 2R3~
21 DRANW FIPEEﬁﬂE" o SCREEN ) ;

‘1 |HEX TABLE FBALDRES3ES 29 , 1eee ., 1lE@® , ZCee , 3AGO ,
2]: REDRAWFE FECOUNTER & IF ’

JIFBCOUNTER & @ DO
4119@ 1 FEADDRESZES @ SMALBASE 20 WRITEP LOOP THEMN 3
SIDECIMAL —-: ‘

GAME VARIAEBLES aAND CONSTANTS 2
IMER® C= WTIMER TIMER!1 C= BOMBTIMER TIMERZ C= ATTACKTIMER
IMERS C= RACKTIMER @ Y= FIREACTION

V= RACKDONE & VW= INVADERSLEFT @ V= PLAYERHIT o Y= ENDCGFFRAME
¥= GAMEOYER 2 VW= FHASINTR @ ¥= FIRETRACK

V= SCRPTR @ v= Fvi Z ¥= MAxXBOMES 4 ARRAY BYLI
FEANIM & Y= BETEL @ V= REINIT { MUST REIN

ool ok g A o

PO R A SR

2T
Ial.IZE 2

= mETOT AL

“J = L

33}3*4!3'3U1-PMN'*&' Ul W= 0o~

=

o

S TINTERN @ W= PIMT

B2

1111 o= SWF

121@ C= o ~E00 = BOYAD
131200

14 | DECIMAL

151 -->



tm—————— Block 21l
INITIALIZE GAME SCREEN ) HEX
INITSCREEN DI GRAFHICS 1 CONCM OUTP INITFREELIST
ILVG FIREUR & 4d@2¢ 4200 FILL CB YEREL QUTP D @ SETOUT

! 2 IF 2 P2SCR BCD+!
288 @ 482 @ FP13CE
% 2 F1SCR DISPBCD6
COUNT SPOST

49900 9ce? 428 @ PZSCR

THEN DI DIEFERCDE EI ;

Dee 48&@ <4I2
3Ce SEGQ 422
: INIZPG INIIF

THEN START ;
DECIMAL -->

L .
NN NRPLUNL,ODRNNDNRRAUON—®

to——————— Block

Y=
MASTERHX
'LEFTIN%M

QLL%

B

1@ INIDMY Dt
11IFEQ@® DMG:T:
12i-->

131
141
151

4D@@ A16@ 463 A"
: DRAWMISSICNECRE!

MI!

E
=
oM @
&

¥ .71

UFDATOR 3
INVADERNUM @ V=
W= DMASTERXK @ V=
TINVN

@
2 ¥= RIGI
TERRCUTINE @

"@"'-T‘T'c\
PRSI

RACKEITS DATA BITMASK 1 B,
, 52 ARRAY ANIMSTATE

: RACKEXFS &
RESETRACK &

IASTERY

W=
IMNVADERNMUM

=
EDGE,
ATy L2
MOV,
MOV, E

' ¥ p

A

SIONT
CFPOST REDRAWFE

50 488 @ FZ2SCR DISPBCDS
COUNT SPOST

MOINITS

N

SR T e e

LCULATE DISPF
¢ RLC,
'E, RLC,

COUNT SFOST

CREEN NFLAYERS @ IF INIZFG ELSE INIIPG

MASTERY @ V=
INVLL

DMASTERY
B ¥= INVUL

Y= NORMLF1 @ %= NORMLFZ2

B, 4B, 8 B, 16 B, 20 B,

2

INVPATAB

E! @ MASTERY ! & MASTERZ !

YEL D O IMIVUL IMNVUL t ¢

LACEMENTS FOR RacC
RLC, A H MOV, & L MVI,
4 H MOV, @ L MVWI, RET,
NEGATE DELTA AND BUMP X
CHMP, RNZ, L A& MOV, C CMF,;

MOV, CHa, & F MOV, D INE, & XRA,

=

&

T T e




t-——————- Block 214-———=—=- Ny o
@i( WAIT AND ANIMATION TRACKING TABLE ROUTINES ) HEX
1i: WAIT WTIMER | BEGIN WTIMER @ @= END ;
21SUBR NOTEANIM INVADERNUM LDa, RLC, ‘
3IRLC, A E MOV, @ D MVI, @ AMNIMSTATE H LXI, D'DAD., XCHG,
4 MASTERY LHLD, DMASTERY LECZD, 7 B BIT, 2=, IF, B DaDl, THEN,
S5i¥CHG, DI, E'M MOV, M INK, D M MOV, H INXK, MASTERX LDED,
GIE M MOV, H INX, D M MOV, EI, RET,
7ISUBR GETASTATE C n MOo¥, RLC, RLC, A E MOV, @ D MVI,
819 ANIMSTATE = LI, 2 DAD, M E MOV, H INX, M D MOV, ® INX,
- 8iH PUSH, C A& MOV, CALCINYY CALL, D DAD, D POP, H FUSH, D FUSH.
1ei1 H BIT, NCRMLF! LHLD, @<¢>, IF, 10 D LXI, D DAD, THEN,
11{C A MOV, 7 ANI, RLZ, A E MOV, @ D MVI, D DAD,
121M E MOV, H INX, M T MOV, D PUSH, Y POPX,
131C A MOV, H POF, M E MOV, H INX, M D MOV, CALCINVX Call, D DaD,
14} KCHG, H FOP, RET,
15} -~

@l RECOMPUTE LIMITE I HEX ,

11F= LLFL F= LLF®I F= ULFL F= ULFND

Z215UBR RELMT <¢ASZEEMBLE INVADERSLEFT LDA, A ANA,

JIRZ, INIVWLL M LXI, @ ALIVEBITS D LXI, &@@ B LXI;

4LABEL LLFL D LDAX, A aMNaA, LLFND JRNZ, H & MOV, 1@ SUI,
Sta H MOV, T IMX, C o MOV, & aDIl, a C MOV, LLFL DJNZ, RET.,
SILABEL LLFHD INVYLYL SHLD, 7 ALIVEBITS D LXI, INIVUL H LXI,
7iC & MOV, LEFTINYMN 8Ta. 38 C WU

SILABEL ULFL D LIax, & @M, ULF Nu JEMNZ, M oA MOV, 19 all.
Sia H MOV, D DCx, T & MOV, 3 S”T; A C MOV, ULFL JMFE,
1@ {LABEL ULFND INWUL ZHLD, C A MOV, RIGHTINYVN S5TA, RET, ASSEMBELE:?
11 DECIMAL —=:

124
13}
14}
151
e —————— Block 216-———m——- ,
2i( SUBR TO STEP MASTER COGEDE OME TICK aND LIMIT CHECK ) HEX
1§ ROUTINE T4 HRITE ORM MNYADER, IF POSSIBLE
ZiF= INVFIND F= ?T“*M“hTER F= MOMERD

3ISUBR WRITEINVADED <ASSEMBLE
41 INVADERNUNM LDa, & £ MOV, XALIVEBITS CalLL, NONERD JRIZ,
S1D1, XRACKZ TS CALL. INYFIND JNZ, NGTEANIM CALL, EI.

G'LQEEL NON Pp ?NM&D EEn L Dd, A INRE, 2F ANI, I[NYADERNMNUM 570,
7 SR

31 CODTT UTUYTERBTINECUTING LWLT . TOML,

-

1]

117

127

l“ﬂd



@1¢ WE FOUND aN INVADER - WRITE HIM ) :

1 JLABEL INVFIND INV&DERNUM LDA, CALCINVY CALL, MASTERY LDED,
2!D DAD, XCHG, INYADE=NUM LDA, 7 ANI, RLC, & C MOV,

31@ B MVI, INVPATAEL LD, B DeD, M C MOV, H INX, M B MOV,

418 PUSH, XTIY, 2¢ % L¥I, 1 D BIT, @<, IF, 1 Y H LDX¥, H DCR,
5i@ L MVI, D bal, XCHE, A0 € MYI, THEN, B FPUSH,

"6 INVADERNUM LDA,

ZICALCINYX Call, MASTERX LBCD, E DAD, XCHG, B FOP, relabs CaLlL,
8!DI, writer Cabll, MOTEaNIM Call, Y POFX, INVADERNUM LDA,

3ia INR, 3F ANI, IMYADIRNUM 3TaA, STEPMASTER JZ, RET,

19 | ASSEMBLE » - :

11JCODE WRTINY RACKTIMER LDA, A aANaAa, &=, IF

121HRITEINYADER Call, ¥ POPX, B POF, THEN:
13!DECIMAL —-=->

» B PUSH, X FUSHX,
NEXT

14}

151
F—————— Block 218—mm————

@l REWRITE & RACK MEMBER USING NORMaL PATTERNS )
1 |HEX ‘

21¢ USED FOR GAOME INITIALIZATION
31F= TOGGLEMEMEER

4 |SUBR REWRITEMEMBER <{ASSEMELE XRACKEBITS Call ., RZ.
SILABEL TOGGLEMEMBER

BIGETASTATE CaLL.,

7120 B LXI, relaks CALL, DI, writep CALL, EI, RET,
8 |ASSEMBLE »

9!CODE REWRITER H POF, B PUSH, Y PUSHX, L £ MOV,
12 |REURITEMEMEER Call. ¥ FOFXR, B POF, NEXT
11{DECIMAL --*

121
131
14
151
t o ————— Block 218--=-———
21( REENTER RaACK 2 HEX

11SUBR PLOTREENTRY
2IVRACK X C LDX, GETASTATE CALL,
3@ B MVI, H YYH X =T

4128 VXZW ® MYIX
SIKCHG, VXL % o LDX, ©C6 A
6IVXH X D LDX, & T DS
T ety

¥ -
X
o
-

Y
TR N IR Y IR o ¢

= = L



o e e e e e e Block 220 ————
@i INTERRUFT ROUTINMNE TO REENTER A GALAXIAN ) DECIHQL
1}{F= ROGER
21S5UBR RENTGAL <ASSEMBELE
3ITBCALC CalLl, B PUZH,
4{FQ3DE PQS ¥ BITHR, &=, IF, werase CalLL, ELSE, FQSIE FES X RESX,.
SITHEN, aup CaALL, E FOP, "
EIPQSRH PGS X BITX. @43, IF,
7iLABEL ROGER E PUSH,. PLOTREENTRY CaLL, B POP,
81FPQSRH FPQS X BITX; 2¢>r;, IF, C DCR, ROGER JRNZ, THEN,
91 THEN, PQSDW POT X ?ITM, g=, IF, vwrite CaAlLL, ELZIE,
12 /PAQSRH PGS X BITK. <>, IF, PQASDW PQRS X RESX,
11 {PQSDE PQS X ZETH.

-

uF‘M THEM,
12/KILLOFF JMP, OESZIMELE >
131—-->
141}
151
Fo e ————— Block e

®!( CHECK FOR INTERCEPT WITH RACK MEMEER

11 RETURNS NZ, C=INVYaDERNUM IF DETECTED, ELSE Z

21F= NORKI

31HEX SUBR RACKCHECK {ASSEMELE

4IVEL X L LDX, ¥ ¥ H LDHE; H INE, H INR,

SIMASTER¥ LDED, m aNa, I DSEC, H & MOV, A aNa, NORKI JM,
6IRRC, RRC, 7 aNI, & C MOV, WYL X L LDX, VYH X H LDx,
ZIMASTERY LDED, & aMa, I DIBC, H a MOV, 2 all, RRC,;

85138 aNl, C OR4a, & € MOV, XRaACKBITS CaALL, RET:

SILABEL NORKI o ¥BEa, EBET,
19 | ASSEMBLE »
11 {DECIMAL —-— =

121

131
14
151} :
Fom—————— Block EERmm——————
B0 aNIMATION LIcT GMD ROUTINE TO EKPLODE THE FEREBQSE 2
1 {HEX DATA FBEXKPSUB @ @ SETDC

214 & DISPL BEEP? ZTP 83 SWAIT A2 SETM 83 SHAIT

3120 SETM -4 -5 DIZFL FREEXF4 ZETF @8 SHAIT a2 SETHM 24 ZHAIT
4{2@ SETHM 1§ L FZEXEP2 BETP 88 SHWAIT 4 SETH 28 ZHAIT
51 L BHmIT 2@ SETHM

FEERF3 SETP & SHAIT n2 SETH 2 5HS

¥ A

SlaRET
7 SEAIT
:_'."'J.
2t
1&701
11180
1211
121C THEM,
Rt
uﬂ"l
i

=
0



S — Block  223———————- ;
@i¢ SCORIN ) HEX TABLE ASTBL 60 , 60 , &0 , 1@e , 300 , 200 ,
11500 , 500 , '
2!DECIMAL DaTA EXPISUE EXPLOSION1 SETP 5 SWAIT EXPLOSIONZ SETP
315 SWAIT EXFLOSIONZ SETP S5 SWAIT EXPLOSION4 SETP 5 SWAIT
4 EXPLOSIONS QETP S SMAIT NULPAT SETP ARET
5iDATA EXPINY EXFIZUS aCALL &HALT
6IDATA EXPNS EXPISUR ACALL NUMWRITE S
7iDATA EXPNF 1 SHAIT HEX BF 49 SETS 1
8IDECIMAL -->3
91
10!
11}
121
13}
141
151
A —— Block -y, R —
@!( MORE SCORING GOODIES )
1!DATA SCRE® EXFNS ACALL © ASTBL SETP EXPNF AJMP
21DATA SCR8@ EXPNS ACALL 2 ASTBL SETP EXPNF AJMP
_3IDATA SCR1GO® CAFNS ACALL 3 ASTBL SETP EXFNF AJMP
4!DATA SCR30O0 EXPNS 3CALL 4 ASTBEL SETP EXPRF AJMP
S1DATA SCRZGE EXFNZ ACALL 5 ASTBEL SETP EXPNF AJMF
' 61DATA SCRS00 EXFPNS ACALL 6 ASTEL SETP EXFNF AJME
71HEX DATa EXPTHESORS FBEXPSUB ACALL FBEXPS SETF 49 SHAIT
81A0 SETM 4¢ SWAIT £2 SETM FBEXPE SETP 42 SWAIT A® SETH 42 SWAIT
9120 SETM NULPAT SET® MUMWRITE SETR 1 SWalT 7 ASTBL -SETP
10 |EXPNF AJMP '
11!DATA ATTACKEXFTEL 3CRSEG , SCRE® , SCR&2 , SCRi90 , 3CR309 ,
121SCR200 , SCRSE® , ZHPTHEGORF , DECIMAL -=-> |
131
141
151

2 E
HWAIT BF @ ZETS AHALT

aic EﬁCKGRGUNB PHASOR IMTERCEPT PROCESSING ROUTINES 3

11¢ ROUTINE TO EXPLODE AN INVADER ?

ZIHEX SUBR PINTERFRCC A DCR, 9=, IF, PINTERN LDA, 7 &NI, RLC
3iA C MOV, @ B MYI, ATTACKEXFTEL H LXI, B Dabh, M C MOV, H IMX,
4iM B MOY, FINTERX LDED, PINTERY LHLD,

SIELSE, FINTERMN DM, 7 :

S1DI, XRaCKEITE CaLL, B4, A M MOV, ¥ALIVERITE




e Block 226-——————~

( ROUTINE TO CALL FROM SCAN LOOF )

CODE PIFCHECK X PUSHX, Y PUSHX, EXX, PINTERCHECK CaLL,

Y POPX, X POFX, ©<3, IF, H FUSH, D PUSH, 1 H LXI, ELSE,
@ H LXI, THEN, H FUSH, EXX, NEXT |

: PHASORINTERCEFTCHECK PIFCHECK IF 1 = IF 7 AND ASTBL ZF
LSE 7 AND 2 % RSTBL & + PZ THEN @

PDATESCORE THEN ;

ECIMAL —-3>

oCcm-

( ANIMATION SUBR TO INITIALIZE THE FIRE BQSE 3

( NEEDS INTERCEPT AND LIMITS SET BEFORE CALL 7

HEX DATA FPLAYERAMNIM JOYWRITE SETR 1@@8 SETYC @809 SETXC
20 108 SETDC :

FOREVER FIREB&SE SETP 78 SWAIT EVERFOR

( ROUTINE TO acCTIVYATE THE FIREBASE )

1 ACTFE FEaMIM 2 @ @R2 @ FEVECTOR XVETART :
DECIMAL —--3

1
1
1
1
1
1
Fo e e e e Block 228
{ CHECK FOR PLAYER HIT 2
HEX
: PHAIT HTIMER | ZEEGIN BMS PHASORINTERCEPTCHECK HTIMER @ &=
END ;

968 PHAIT EMUSIC EZMUSIC FBCOUNTER @ @= IF
1 GﬁMEOUEﬁ bt
= I T

JFFRAME | ELSE FECOUNTER @ 1 - DUF
RES D 1en BREer SMaLURSRE 29 HRITER

i
i
i
i
: PLAYERHITCHECK FLAYERHIT 2 IF 1G PHaSORINTERCEFTCHECK
i
|
a
H

T F"‘J,«{“«?'T"‘ E T T Ty T P T T T I 1
wad AN > o L ELET L p

1%

oo

LR
T'.E;.uu...fw.. =
13(——7

14

153



CODE NULCODE NEXT

: REPAINTRACK &4 2

EX
INITMISSIONREAM

MUSICFLAG B!
HWHRTSYS B!

NULCODE REINIT !
! STARTGAME

LR NI o B Y R g

[y
i

AT T
Fris

1STCLRADDR CLESIIE FILL
EMUSIC EZMUSIC

g Fi2CR ZERD 1 P13

{ COMMON INITIALIZATION GOODIES )

DO I REHRITER LOOP ;

GREAFHICS

MULRET FIREACTION 1! P
SCR ZERO @ FZ2SCR ZERO 1 P23CR

19!'3 FECOUNTER | PLAYERUP ZERO HNFLAYERE ZERD
11 !SKILLFACTOR ZERO
121 DECIMAL —~-1>
131
14}
151
d e e Blaock 230 i e e
2!( SPECIAL ROUTINE TO MOVE PHASOR BLAST )
10 SUEBROUTINE T0 XAWRITE WITH INTERCERPT CHECKING 2
21HEX F= PHL
FISUBR PHWRITE <aZZEMBLE FQTE X C LDX, @ PQTE X MVIX,
4 LABEL PHL B PUSH, ¥xH X & LDX, & INR, & Y¥¥H X STH,
5148 CPI1, CY¥~, IF, FQERH PGS ¥ RESX, THEN.
6IPQSDE FPQS X EBITX, #=, IF, verase CaAlLL, ELSE,
7IPQSDE PQS ¥ RESX, THEN, PQSEH PGS X BITH, @{ >, IF,
BIVIHWRITE Call, THEHN,
S!E POP, PQSRER FOQE H ZBITX, ©¢3:», IF, T DCR, PHL JRENZ,
1@} THEN, KILLOQFF JMHF,
11 | ASSEMBLE » .
121/DECIMaL ~-»
131
14}
151
e e o e e e Block 23l e
2l START OR RESTART THE PHAZOR MOVING 3
1 1SUBR DOFIRE&CT & M MOV, IREACTION LHLD, PCHL,
ZIHEX SUBR ZSETFEY )
30 FEVECTOR 7T LEIX, WXL Y L LDX; VWM ¥ M LDX, 500 DI LXI,
41D DaD, L WXL ¥ Z7HE, H VEH X 2T, ¥YL ¥ L LDX, ¥YH ¥ H LDX,
SI70a D LXI, D ooo, LoWYL X 5T, H ¥WH B STX, €8 YaTHE ¥ MVI
E RET, '
VE2UER QHOGW HeyEam
&QCLRU 31
JIZG fw%hﬁf
1@ FORL X
111 TH X
121
13137
14

ZERD

K



@!( CHECK FIRE SWITCH )

1!F= FIREBUT |

2!SUBR FIRESWCK <ASSEMBLE -

3IFIRETRACK H LXI, JOYSTICK IN, A C MOV, M XRA, SWFIRE ANI,
41RZ, C A MOV, SWFIRS aMNI, FIREBUT JRZ, C M MOV, RET,
5{LABEL FIREBUT F¥¢ LIXD, DI, FQSRH PGS X BITX, ©<3, IF,
61C KICKOUT IF PHAZCT EXPLOSION IN PROGRESS )

71PQSFRZ PQS % © RNZ, RESHOOTFHASOR CaLL,

S81ELSE, PGS X & LDX, & ANA, RNZ, SHOOTPHASOR CALL, THEN,
9{EI, IDSCORE M LXT, # MUSIC-BARRAY-1 Y LXIX, bmusic JMF,
10 | ASSEMBLE >

E A XRA, PVY1 LIXD, PQSRH FOS5 X BITX., €=, IF,
121Aa INR, THEN, 2z CUT, RET., -
131CODE FIRECHECHK » PUEHX, Y PUSHX, EXX, FSLITE CALL.
14 |FIRESWCK CaLL, EI, Ex¥, ¥ POPX, X POPX, HNEXT ‘
15{DECIMAL —-—3 :

e e e Block BB e

@1( AMAIT THE &RRIVaL OF THE VERTICAL INTERVAL )
1 |HEX

2IF= WVIL

FICODE WY1 <AZSEMBLE
41DI, 11 A MYI, INMSD OUT,
 SIVERAF IN, & E MOV,
E!LABEL WVIL VERAF IN, E CMP, WVIL JZ, @De CPI, WVIL JC,
TIGED CPI, WVIL JNC,
818 A MVI, INMCD 2UT,
9INEXT ASSEMBLE >
IDECIMAL —=>
1

Pl ol el gl i

DAL UN,® OrWUMN-—

Fmm————— Block 234 - ——

NEW COLOR ROUTINES )

EX & BaAa= COLTEL 2 VY= TARGETCT '

ODE MAKECOLS EXMX, B POP, © COLTBL H LXI, TARGETCT LDED,
B MVI, BEGIM, DI LDAX, F& aNI, C ORA, A M MOV, H INMX,
IN¥, LOOP, ExX, N '

ODE APPRCO&CHL EEX, FOF,

EGIM, M A MOV,

= MO,

Ed g

SO Oogeo ™

[ S A Sy




Fom Block 2AG
FADE UP/DOWN ROUTINES )

[ S

@i
119 ¥= CHWTMR .
21:s DC @ COLTEL WWI COlLOoR EI ;
3l CHAIT CHTHR & PUAIT ;3 ¢ SCT CHWTHMR !
41: STC TaARGETIT ' . ‘
5f: SC STC & @ 0 I TARGETCT @ 4+ B@ I COLTBL B! LOOF DC ;
gl: FDC STC SCT 7 FLOQOD CHalT 7 MAKECOLS DC CHAIT
TI1BEGIN aAPPROaCRHC DT CHaIT END
8l1: FUC STC SCT O FLODD CHAIT @ HMaAKECOLS DC CHalT
91BEGIN aAPFROACHC DC CWaIT END ;
1@!: FDE SCT BEGIN © aFPROACHL DC CHAIT END @ WWI FLOOD EI
11! FUW SCT BEGIN 7 aPPROACHL DC CHWAIT END 7 WVI FLOOD EI
12/ DECIMAL -~
131
14}
151
Fo e Block 23E————————
@i FORCE FIELD DRAWER ) DECIMAL
11 TIMERZ C= FFTIMER ® %= DDXC
21192 BARRAY FIELDADR & V= DXC @ v= XC @ ¥= FFLAG 2 W= FFEIAS
31 INITFF DDXEC ! & DXEC | 25680@ XC ! & 36 DO .
41DXC @ DDXC @& + DUP DXC !
SIXC @ + DUF XC | ZES ~ DUF 1 FIELDADR E! 151 1 -~ FIELDADRE B!
&l-1 +LO0OP & FFLAG !
7FIHEX F= FFLOOFP SUEBR FIELDRAW <ASSEMBLE
BIFFBIAS LHLD, C& B MYI, H PUSH, @ FIELDADR H LXI,
SILAREL FFLOOPFP M a MOV, a aMa, XTHL, &<, IF, a C MOV,
@13 ANI, 20 ORI, MagIC QUT, C A4 MOV, XCHG, RRC, RRC, 3F aNI.,
114 L MOV, 2 H MYI, D Dal, FF M MYI, H INK, 2 M MYI, XCHG. THEN,
2159 D LXI, D Dal, XTHL, H INX, FFLOOFP DJNZ, H FOF, RET.,
31ASSEMBLE »
41 CODE DRaWFIELD EX¥. Tl, FIELDRAW Call: EIl;, EXX: HEXT
SIDECIMaL --: ) ,
o Elock 237~
@il MORE FORCE FIELD SOODIES
1 IDECIMAL :
2!: DRAWFF FFLAG @ @ = IF FFTIMER @ @ = IF 1 DI FFL&G !
JIDEAWFIELD EI THEN THEM
41: ERASEFF FFLAG & IT ¢ DI FFLAG | DRAWFIELD EI THEM
SIDECIMaL --: .
s
7
B
29
1@
113
12]
131
i41

151



Fom e —— Block 23B————————
RADIAL LIMNE GEMERATOR )

C= LTHR

C= LDXL

C= LDXH

C= LXL

C= LXH

C= LDYL

C= LDYH

C= LYL

C= LYH

C= LXRL

2 C= LXRH
1 C= LYR

2 C= LRTHMR
3

f e NALLON- &

= LPXV

PR RS Y
S eSO~ RWR =D

1¢ RADIAL EFFECT VARIABLES 2

1114 C= LMBIZ 32 C= LaACOUNT

Z2I1LMSIZ LACOUNT ¥ C= LaSIZ

JILASIZ BA= LARRAY :
41@ V= LINIT ¢ IMITIALIZE LIME ROUTINE

P Y= LOQUAD { GUADRaSNMNT COUNTER 3 @ VW= LEADIaAL ( aAaNGLE 3
D V= XB @ ¥= ¥B ( BIASES '
@ V= X5 2 %= Y3 @ %= HF @ VY= YF ( LINE ENMDPOINTE 3
1@ Y= SFEBx @ Y= SFFX @ ¥= SFBY @& V= SFFY ( SCalLE FaCTORS
10 VY= XLP @ Y= XLM @ W= YLP @ V= YLM ¢ LIMIT FaAaCTORS )
1@{-—->
114
124
13}
141
191
o e e e e e s e e Bleock D1 e e e e e e e e

1O NEAT SUBROUTIRER 3 :

JSUBR SINE & E MOV, @ D MVI, @ sin-table H LXI, D DAD,
iMm E MOY, RET.,

ISUBR COSINE a E MOV, 83 A MVI, E SUE, A E MOV, @ I MVI,
10 sin-tabls H LXI., D D&D, M E MOV, RET,
i ¢ Y
'F
i3
L
L

3
NCADD
YA MOV, & ANA, MNOSW JRIE, XCHG,

UNSIGMED ™

T R I o~ 0 [t N Rl e, e
T T s ST s & MEFL JREMZ n
TS M MDY, Lol MOV, CMa, 8 L MDY,

3



@1 SUBR TO WRITE NEXT PIXEL IN A LINE )

11HEX F= TMRZ F= RTZ

21SUBR STEPLINE (ASSEMBLE

3ILTMR X A LDX, A ada, TMRZ JRZ, A DCR, A LTMR X STX, .

41LDXL X E LD¥, LDXH ¥ D LDX, LXL X L LDX, LXH X H LDX, D DAD,
5iL LXL X STX, H LXH X STX, XCHG, .
6I1LDYL X € LDX, LJ7¥4 ¥ ® LEX, LYL X L LDX, LYH X H LDX, B DaD,
7IL LYL X STX, K L¥E X STX,

8120 C MVI, r=lzk- CALL. C A& MOV, DI, MAGIC OUT, 2C2 M M¥I, EI,
SIRET, LABEL TM®Z LETMR X & LDX, A aNAa, RTZ JRZ,

10/A LTMR X STX, @ LRTMR X MVIX, ‘

11]LXRL X L LDX, LXRH ¥ H LDX, L LXL X STX, H LXH X ST,

1ZILYR X A LDX, & LYH ¥ STX, @ LYL X MVIX, RET,

131LABEL RTZ LINIT LELD, PCHL,

14 ! ASSEMBLE » , | /

15! DECIMAL -->

®!¢( OTHER NEAT VEREBS

11: LSTART LINIT ! LASIZ © DO © I LARRAY B! LOOP ;

ZiF= UPAL ,

31CODE UPDATEALL <ASSEMBELE X PUSHX, Y PUSHX, EXX, LACOUNT B LXI,
410 LARRAY X LXIX,

SILABEL UPAL B RPUSH, STEPLINE CaLl,

EILMSIZ D LXI, D DADX, ?

7!B POP, B DCX, C & MOY, B ORA, UPAL JRNZ,

B1EXX, Y FPOFX, X POPX, NEXT 4SSEMELE>

91——>
19}
111
12}
131
141
1514 4

PR Block -l R FE—

@1( GENERATE & LINE 3

1{HEX F= DOY F= QKX

ZISUBR GENLINE ¢AZSEMELE random CALL, L A MOV, 3 ANI, LQUAD 3Ta,
31D A MOV, 3F aANI, LRADIAL STa,

41( X START )

SISINE CALL, SFEX LKLD, UMPY CALL, H A MOY, XS STa,

51( X END

FILRADIAL LDA. TINF ©ALL, SFFX LHLD, UMPY CALL,

Sin A wan . o

S0 Y
13iLRA
11{H A
1210 ¥
131 LRADI . OO0
1415 A 4ggf vE oo
15i——>




@i LINE GENERATOR - CLIP CHECK 2 v

1}LQUAD LDA, 2 aNIl, o=, IF, ®LM LDA, ELSE, XLF LDIDA, THEN.
2!'A C MOV, ¥F LDa, C CHMP, DOY JRC, ( JUMP IF OK 3
3'B PUSH, Y35 LDED. ¥YF LDa, Z SUB, A& E MOV,

41%F LDa, C SUR, a L MOV, @ H MVI, H D MOV, UMPY CALL,

51X8 LDED, ®F LDa, E SUB, & E MOV, @ D MYI, UNSDIV Call,
B!YF LDA, E SUR, YF 8Ta, B POP, C & MOV, XF STa,

710 Y STUFF 3

&!LABEL DOY Lauad LDa, A INR, 3 aMI, 2 CPIL, CY, IF, YLM LDA,
SI1ELSE, YLP LD&a, THEN, & C MOV, YF LDa, C CMP, OKX JRC, ‘
16!'B PUSH, XS LDED, XF LDAa, E SUB, A E MOV,
11!YF LDA, C SUEB, a L MOy, @ H HMYI, UMPY Call,
121Y8 LDED, ¥YF LDA, E SUB, A E MOV, @ D MWI, UNSDIV Call,
131XF LDa, E SUE, KF 57a, B POP, C & MOV, YF STA,
14} ~—>
151 ’
e e e e o e e Block AR

@1( LINE GENERaTOR ~ ZET DELTAS ) ‘

11LABEL OKX X% LDED. ¥F LDa, E SUEB, A C MOV, YS LDED, YF LDA,
2!E SUB, A B HMO¥, C CMP, C¥, IF, ( X IS LARGER )

3!1C LRTMR X STX, C LTHME X STX, 40 LDXL X MY¥IX, @ LDEH X MVIX,
4!B H MOV, @ L MYI, C = MOV, L D MOV, UNSEDIY CalLL, ‘

SIE LDYL X 2T, D LDYH X STX,

GIELSE, ( ¥ IZ LARGER 2 i

7IB LRTMR X STX, B LTMR X ST¥, @ LDYL X MVIX,

811 LDYH X MWIX, € & MOV, RRC, RRC, & H MOV, @C2 aANI, A L MOV,
9iH a6 MOV, 3F aNI, & H MOV, B E MOV, @ D MVI, UNSDIY Call.,
121E LDXL X ST¥, D LI=EH X STHR,
11| THEN,
121 =13
131
14}
151

F—————— Black o

@ ADJUST DELTAS TOo QUADRANT, aAMD BIaS TC EFFECT CENTER
11X8 LDA, RRC, RRC, & I MOV, 8Ce aNl, a E MOV, D & MOV,
213F aMl, a4 D MOV, XE LHLD,

JiLaval LDas

412 ANI, @<, IF, & aNA, D DBEBC, XCHG, LDYL X L LDX.
SILDXEH X H LD¥, COMBEL Talbl, L LDXEL ¥ STX, H LDEH ® =2Tx.
BIXCHG, ELSZ: D DAnh; ' ‘

St

FITHEM, L oM OLEH ¥ LEBL % ETX, H LYTH X ST,
AIYS LDA, ~

DILeUAD LI I - L, T, IF, £ 4WA, T ODIDT

191 XCHG, . 7 - COMML CAaLL -

111L LD S L

L) o o

12 1ELSE - -

i3 LYl TR M BT, WOLYT M BT

14 RET . e

1B DECTP A



( SET CENTER OF LI%E EFFECT

: SETLXY ZDUP YEBE . XB |

256 / DUFP YLF ! 132 SKHAP - YLM !

64 / DUF DUF 2B5 » IF DROFP 255 THEN XLF !

292 SWaAP - DUP 2G5 » IF DROP 255 THEN XLM ! ;
: SETSF SFFY ! ZPFx | SFEY | SFBX | ;

DECIMAL —-—= '

1 e

{F= CNH

|SUBR CKATRS (ASSEMELE PINTERFLAG LDA, & ANa, CHH JRNZ,
11 C Mvl, CHECKAaLL CaALL, CNH JRZ,

IPQSRH PQS Y RESX, FPGSDW PAGS Y SETX,

tYYL Y L LDHE, ¥YH Y H LDX, FPIMTERY SHLD,

LLDX, ¥xM Y M LDx, PINTERX SHLD,

o B
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