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F;" Il:.E '::':*';~ Pt,', :1; . 
. 'i\iK~!' o. ' 
, ", "O'\:~" 'G"A' ME F'A,: R"AM' '"=TI:;r.:,,-· '1, I I I ) .,·v ,t:;. .... 1"\·:;:., "" 'jhl;'" 

,~ F.fA-,,G==! ',PR1J3M, ( PL(,W.~R-REVEALEf-r-HOSTAGe: J1AX TI'ME BAS§:.:,> 
",' 2116 C=' H .. -P,·-D ( HG!::;TAGE, TO F'L,AYE:R DISTANCE ) 

;' :31.3",;2, C=H-:-H-D, ( HOSTAGE TO HOSTAGe; DISTANCE ). 
,_ 4tJ"C:= qN,l"OPL~T (' WITHIN ~";PACJN(; ) , , " 

, 5~eS 1::;::::, MAXASSM ( l'1AX ASSIMIL.ATtON OISTANCE ", ) 
61 
'"7 "7 c==, "~f"'rH';:' !"~ t".":~ Nf'ClW':; I" " ',' "(j" ........... _. ..,I ",' '\ ,',' ..... 

:3 I NCOLS ".1 R OW.;:: ·ll· C:;:: Nj\fODE~::; 

9: 
101,,,,,,,,)-

111 
12: 
:t,;;:q 
141 
l~j: , 



FIL.E :::;: T!:n 
BL~:>::: 0 

0: ( TEST SHIT TO DUMP NEAT OVECTOR STUFF 
11HEX V~ VERBADR 
2:SI...lBH NEWH"'TI~ }J L.DAX· .. B INX, ('1 L. 1"10\)" 13 L.D(~IX, 13 J:NX, 
::::: : \iEm3t~DF~ ~:::;Hl....D, PC:HL, 
'!. I eom:: 'Uil"ll"1EF:; I',!EWINTH V LXIX, l\tEXT 
5:~ L.SAT ZAMMER VERBADR H. VERBADR t+ SPACE H. 
1.: .• : DCCJI"IAL 1 !::; 
"7 : ~ VI) CF: ." C::::: " DI..JP NOI,J!::: O'v'B~~ " 
::;: I • " F(::::" DI.JP NOlrm CNB@ " 
9 I • " D=" DI..JF' NCI~JD OVB(i~ " 

10: , II DIS"" I! DI..JP D I ::::;"!"ANC:E OV@ H" 
:1.:1.:." [1[1::::" [11...11:::' DE:Ln~mJ!::rr (we H .. 
1 :::~ : u 1, f'1I!~Xl)::-: 11 [ltJf:~ j'1(.~xr:t I ~::;HI" ()VB(~ t1 II 

:1, ::::: • II X::::" DUP 'v'X civ@ H. 
14· : " " v",_:" VV OV(1 H" en ; 
:t ~i : ..... ~" .. :> 



FiLE ... YE 
BI.,J<= ',0 

o I ( CUSTJ)M VECTOR FIELDS ) 
:1 : DECJMAI .... VL.ENCiTH .!3C== INTR NC'; INTC ( INITIAL POS AND COL ) 
2 NC= NOWR NC= NOWC ( CURRENT ROW AND COLUMN ) 
::;: NC== NOWD' ( CURF:':ENT D I F<ECT ION ) 
4 ('~C~ NXTR NC= NXTC ) ( NEXT 'ROW AND. COLUMN 
~5 ( C.USTOM VECTOR HOUr I!\IE GOOD I ES ) 
6 NC"., BASEX 1+ 
7 NC= BA~:~EY :I ..... 
8. NC=.: DEL-TAX 1 + 
91NC= DELTAY j.+ 

101NC= MAXDIST MA~DIST ~~WR - 1+ C= POSLEN 
l1INC~ DISTANCE 1+ 
121NC= DELT~DIST 1+ DELTADIST NOWR - C= SNATLEN 
1:'=: I ( . NC= ACCDIST :L'I- ) ., 
141NC= MEMDISJ NC= MEMR NC:::: MEMC NC= MEMD 
1 ~:i 1----> 

BU(::;: '1 
0: ( MORE CUSTOM VECTOR FIELDS 
:LINC~ CUSVEC t+ ( CUSTOM VECTOR ROUTINE ADDRESS 
21NC= MY TYPE ( VECTOR TYPE INDICATOR) 
31NC= MVFLAG ( BUILD IN NEATO FLAG ) NC~ FLAGCODE 
4' Ne:"", MYFAC:E 1+ ( WHAT I LOOK LIKE IN THE OPEN ~ 

5 NC= VCOR 1+ ( MY COROUTINE CELL ) 
(:. NC:::- BEH J ND 1. -I- ( 'FELLO!tJ BEH I ND ME ) 
'7 NC= AHEI-)(I 1 -I- ( FE-J .. .l....OW (~Ht~AD . OF t'IE ) 
E3 NC= V I SF--U~G 
':" 1 + Co::: ML.ENm-H 

10 MLENGTH SC= HOSSV NC= ASSMSV 
11 NC::: VIfWIN 
12 Ne::: DIST-l ( PREV DISTANCE ) 
:1.:3 NC:::: D '{ SPF ( IH !3PU~CEMENT Ff.K:TOR 
14 NC= SNATCHER 1+ 
1511+ C" HLENGTH --> 

BLI<"'" • .. ·1 .. ~: 
Ol( MORE UNIQUE VECTOR STUFF) 
l!MLENGTH AHEAD C= MYSLAVE 
2!SC== FNDPTR FNDPTR C= TRACKPTR 1+ Nt= TREECK 1+ 
.3!BEHIND c~ MVBOSS 
4INC= FRONTIER 1+ 
5:NC~ VISMAT NCOLS ~ C=TREES 
eo 'ose:::: TPL NC"'" TPH NC:::: TC NC:::: TR NC:::: 1"D 1..... c= TEL 
7 TEL NNODES * C~:: TDEPTH 70 C:::: :3 1..1 RPL U!:;; 
E: TDEPTH n:;:EES + ::;;UFi:PI.J...IS + 
9 1 ..... C:-== MCIJ\1L.EN 

10 HLENGTH c= PLENGT.4 ( PLAYERS VECTOR LENGTH 
11 PLENGTH C:::: RVLENGTH ( REVEALERS LENGTH) 
12 ( BITS AND CODES ) 
13 ( VECTOR TYPES ) 
14.0 SC- T-TVPNC= H-TVP NC:::: M-TYP C::: K-TVP 
lSI"'p,·,,,:> 

... : 



,FILE :::: VE , , 
\ 

ELl<:::: :3 
0: ( HOSTAGE AND PLA~ER' STAtE VARIABLES ) 
1: ( THE HOSTAGE STATE VARIABL~ ) 
2 1 (I ::::C= HSFREE ,( 'HOST AGE FHEE ) 
3INC~ HSATP, ( HOSTAGE ATTACHED ,TO PLAYER) 
4: NC= H!:;!;ATI'1 DROP ( \-KI::;::TfKiE ATTACHED TO MONSTER 
5: ( A!3!3IMIL.ATICIN STATE VARI(~BL.E ) . 
610 se:::: ASNOT ( NOT ASSIMILATED) 
7:NC:::: ASSIM DROP (FUL.L.Y ASSIMILATED) 
81( PLAYERS ASSIMILATION STATE VARIABL.E 
910 SC:::: ASCOOL. ( PLAYER IS SPIFFY) 

j,() I NC= ASONTOP DROP, ( PLAYEF.: IS ON TOP OF HOSTAGES 
l:ll-'-) 
12: 
1 :::::l 
14: 
151 

BLI<::e 4 
'0 l ( VECTOR STUFF- ) VPTF~ @ HE:X FFFO VPTF~ ~ <8TI<[I 
llRAMMARK MLENGTH BR:::: BKGV RAMLE~ c~ BKVL VARHERE C= BKVS 
2:RAMMARK PLENGTH BR= PLYRV RAMLEN (>~ PLYRL VARH~RE c= PLYVS 
3lRAMMARK RVLENGTH BR= REV V RAMLEN C= REVL VARHERE C= REVS 
4- l F<AI"IMARI< fviLENfHI-I BH:::: TV 1. R/,\MLEN (::::: TVVL VAF~HEI~E C= TV'v18 
5lRAMMARK RVL.ENGTH BR~ RVOV 
61RVLENGTH DR:::: RV1V 
7:RVLENGTH BR~ RV2V 
alRVLENG1'H BR=,RV3V 
91RVLENGTH SR:::: RV4V 

10lRVLENGTH SR; RV5V 
11:RVLENGTH SR:::: RV6V 
1. 2 l FNL...ENGTH Em:::: RV7V RAMU:::N C=::- FWVL W~RHEF<E c= RVV!::;: 
1 ::~: : sn<> VPTR (~ H. VPTP' ~ 
1.4: ----> 
151 ' 

t:.:" 
... ,1 

(I: ( tvIONS;TER STUFF ) 
1 I 
21RAMMARK MONLEN BR= MONV1 
31MONLEN SR= MONV2 
4lMONLEN SR= MONV3 
51MONLEN BR= MONV4 
6:RAMLEN C= MONVL VARHERE C= MONVS 
71MONLEN C= MONVBYTES 
:::: I DEC I MAL -,.,,:> 

10; 
11: 
12: 

, 1:31 
14 : 

.. \ ,,~ 15 I 



FILE =" VE , 
I " BLK:::: ,6 

Ole TREASURE VECTORS') 
1: 
21 RAMMAF~I< MU';::I\IGTH BR:::: TR~:::V:l. 
31MLENGTH BR:::: TRSV2 MLENGTH DR= TRSV3 
4~MLENGTH BR~ TRSV4 
5 RAMLEI\I C= TRSVL VARHERE C= TRSVS 
6 MLENGTH c~ TRSVBYTES 
7 4 C= TOTAL-JEWELS 

9 
:1.0 
11. 
1.2 
13 
1.4 
151 

BU<= 7 
0: ( HOSTAGE VECTORS) 
1. : ~((:11"lIvl(,~RI< HLENGTH m:;;-::' HO:3V:I. 
:2 : I .. ·ILENGTH DR"'" 1"-I(1!3V::;:: HI...ENGTH BR:::: j·,IO::N::::! 
:3 : HLENrrn·j BR~"" HO::::;Vi~ 

4/RAMLEN C= HOSVL VARHERE c~ HOSVS 
~j : HLENCiTH C=' I .. ·IO:;WBYTES 
614 C= TOTAL-HOSTAGES 
7ITAm_E HOSTAB HOSVl • HOSV2 • HOSV3 , HOSV4 • 0 • 

9: ( -II ·ll .. **·!!-·!!-* ) 
10lHOSV4 C= TEMRM 
11 t-...... ·> 

j, :::: : 

14: 
:I~, : 

131._.1<::-:: !::;: 
01 ( MORE NEAT VEC1'OR STUFF 
1 : ~ Z(~p ~ VEe T 0 RV7V BI<GV nv'?v - Bl<VL 01-- F I 1...1.... 

:;;:: I 0 I-IO::;;V.!\ MfJNV:l I-IO:::;V4 , ... I'1LENGTH .of.. F-ILL 
::::: '-""',:::' 

.!II 

7 1 , I 

~;. 1 
101 
11.1 

1.4: 



FILE :;:: VE: 
BL .. I<== ';:,. 

o 1 ( SPEC I AL VECTOR GETTERS AND PUTT[I~S· ) 
11 CODE PU~3H: eel=< (I H MVI> H D MOV, Y PUSHX> vaddr- I..IYD, 
21NOWC Y L LOX. NOWR Y E LDX, Y POPX, H PUSH. D PUSH, NEXT 
····r I 
• .:' I 

41CODE COGO (excha~e Be with veOR ) 
5' vadrlr LHLD. veOR D LXI. D DAD, 
6 M A MOV, C M MOV. A C MaY, .H INX. 
'7 M {~ MOV, B M i"10V, A B MOV, NE X T 
o : SETCO 1+ veOR V! ; 
'7 

j,O 

11,"",-"> 
j ,";- , 

. .1_ • 

j,4 : 

151 



FILE::::'VA 
BU(= 0 

0: ( GAME CONTROL PARAMETERS 
1. : BV::::: NOm~E'.~K 
~:: : v::::: T'F~(~~::;HF·L.r-i13 , 
3lV= GAME-OVER V=.GAMEM 
41V= NPLAYERS V= PLAYERUP 
SlV= INITIAL-LIVES 
6 I V::;:: RE!"I?) I N I No·· .. L. J VE:;:: . 
"II V::= F'LJWEFmEAD ( PLAYEF~ N('U L.F.:D BY I'1CII\I!:::"fER FLf.H3 
81V= PLAYERVELO ( PLAYER VELOCITY) 
9IBV= FREEZEFLAG ( PLAYER MOTION FREEZE FLAG) 
101BV~ SMARTS ( MONSTER SMARTNESS FACTOR) 
1.:1. I v:::· MON!::::TEFH.::CIlJNT ( *t ()F ~'1CINSTEJ~!:::; FL.OATII\IG (mOUND 
12: [l'vl"':: Bf.:)NC: B'vI:::: B~·\Nf;: ( eo I NT CIF BriN I ~:::Hi'1ENT Fon l"I()I'.I!::;H~:r..;: ) 
1318V= IBNC BV= IBNR ( POINT OF INITIAL RETURN FOR MONSTER 
1. 4 I········:> 
j c:· , 
...... f I 

0: ( MORE VARIABLES) 
:t I \J:::: ·TOTi-::::1L.··C()NNECT!::: lj"" OL.D····C:ONI\IEC"I"!::: 
2:V~ TOTAL-REVEALED-GROTTOS 
3: v':::: KEy···:rl·IF:E:SHCILD 

~5 : v::::: F(EVE:r~LE:.D-···F'{.yn·I!:; ( i* ()F F'r.YI"l·1:3 HE\/[{)L.ED 'ro F'LJ1YE.r;: :::::[1 F"(il~: 

6:V~ START-COL V= STOP-·COL 
"7 : v::· r·()I..H'-lD:r T B\J:::: TH(n!:::(~I .. L 

:1.0: 
11.: 
:I.::::: : 
:1 ::~: : 

:! ... q. : 

DLI<:::: :2 
0: ( FREEZE AND UNFR~EZE ROUTINES) 
1 :SUBR FREEZE FREEZEFLAO H LXI, M INR, RET,' 
2lSUBR FREEZE? FREEZEFLAG LDA. A ANA. RET. 
3:CODE FREEZETH FREEZE CALL, NEXT 
ill CC:Ii:H~ I.Jl\IF·F:f:EZE FHF.::EZEF·!...{:rCi H LXI·., i"1 LIt::::F~ .. 0<:. ]"1: '.' 0 1"\ l"iVJ 1 ·rl·IE},!., 

.( I ...... " ...... . 
'".11 ,," 

"'1 I 
I 1 

jO: 
1.:1. : 
12: 

14 : 
1. ~:; : 



,FIL.E :::: DI 
BU:::::::: 0 

0:< NEW SQUARE ROOT ROUTINE 
11 F::::: !E.<'lr·t 1 
2lSUBR 5qrt (ASSEMBLE 
::::1:1. ,.~ I'1VI, :I. 13 L.XI, :l D LXI·, 
4:LABEL 5qrtl A ANA. D DSBC. RZ. RC. D DAD~ B INX. B INX. 
!:':. : XCHCi·, B DAD, (; I NR, XCHCi, ~;. "'I r' tl ,Jl"lF'F{, (':r3~~;Ei'1BL.E:> 
t::.: ....... .::::. 
7: 

~") . 
:~ I 

:1. 0 : 
:I.:t: 
:t. :;:: : 
1 ::;: : 
:i·4 : 
1 ~~i : 

DI..I<::'· 
0: ( j (~:, BIT :u,rn::C:iFH D I 'v' I Dr::: F((JUT H·.IE: ~ 1"1 N 1..11'·.1/ (;:r n ) nEC: I lvl{)I. .. 
1. 1 F·DF~l;·Jtlr;::D "lEnt) F:ORl\lp,nD I DV~:iO FC)Rt·Jf.iF;:D T [1\)60 
2:FORWARD lDVi0 FORWARD IDV20 FORWARD IDV30 FORWARD IDV40 
:::: : ~:;um~ I..! I"l <.:; d i. v '::~(Y::;:::;EI"1X3LE 1.... C t1C1V. H B 1"10V; 1':1 () ~'IO'.J., 0 H L. X I .' 
4:E ORA •. ZERO JRZ. B A MOV. 16 B MVI. 
S:LABEL 1DV10 C RALR, RAL. H DADC. D DSEC. 
6:LABEL IDV20 CMC. IDVSO JRNC, 
71LABEL. IDV30 IDV10 DJNZ. 1DV60 JMPR. 
:::: : L(H3E]." I DV40 C: Fa·~I..H. Fa~I.,,·, 1 .. \ D(,.!,DC:. (.~I (iN?:). [I D('~DC. 

?: IDV30 JRC. IDV20 JRZ. 
10:LABEL IDV50 IDV40 DJNZ, D DAD. A ANA. ( MAKE IT POS ) 
l:lILABEL 1DV60 C RALR. RAL. A D MOV. C E MOV, 
12:LABEL .ZERU RET. ASSEMBLE> 
1. ::.:: : ~:::;UBn L!!\!SD T \) H PI.J~::;j··I, D D::~;E!c:, r::y J I F., 0 D L.)( T., H P()P, E1 .. ~::;[::, 
:i l{ : !., F'(JP·, 1.1 n s d i v (:(.:11..1 ... , 'rHE:N'J F~FT:. C::CJl)[: 1..11\1 / I:~: X X·, n F'()F'·, ! I F'OF', 
t:::dI.JI\!:3DIV C(·:-d .... L., H PI'!SH, I) F'!J:3f .. !, EXX·, I"IEXT I:t[CH"I{)L."<> 

[:1 ... 1<""-
0: ( 
1 : ( 

CC:WW'I..JTE: DE1 .. Tfi r:C)F: :i. CIJCJFW J hl{ilE: .... C:I..EJ~F:: VLC:T()H 
FIRST A NEGATION SUBROUT[NE ) 

4: ( IN: HL~TARGET. DE=TIME. BC=START ) 
5:SUBR CDELTA B PUS.I. A ANA. B DSBC, CY-, IF, UNSDIV CALL. 
(~, : EL.::::;E·J eMF'I"!!... C:Pd .... L.. UI'J:3D I V (::(,11 ... 1.. .. " c::t~IPHL.. Cf~L..L.1 XCH(" CI"lPHL. C::r.7iL.L:, 
7:XCHG, THEN, B pop, B DAD. RET, 

JO: 
1.1: 
j, ~;:: ~ 

:l ::;:: ~ 

1.4: 
15~ 



" 
'FILE:::: DJ. 
BLK= 3 , 

Of ( F<OUT I NE TO VECTOR BEtWEEN CURRENT ·POS I T 1 01'.1'. AND DEST 
l11N TIME GIVEN IN VECTOR) --> 
21CdDE A->DEST/TIME B PUSH. Y PUSHX, 
~3Iva.ddr· LIYD, 
4lVX~"Y B LDX, VX Y C LDX, VDESTXH Y H LOX. VDESTX V L LOX. 
51TTIMERH V D LDX. TTIMER Y ELDX. D PUSH. CDELTA CALL. 
61H VXH Y STX. L VX Y STX, D VDXH V STX, E VDX Y STX. 
71 VYH Y B LDX. VV Y C LDX. :VDESTYH Y H LDX, VDESTY Y L. LDX, 
810 POP. CDELTA CALL. 
91H VYH Y STX. L VY Y STX. D VDYH Y STX, ~ VDY Y STX, 

10lY POPX, B POP, NEXT 
11 : Dt::::f~ I MAl.... -,,-,.:::-

:1.41 
1. ~:5 I 

V'" 
, t 

. " ... , 



FILE ... , NI'1' 
E~I_I<= :::! 

0:( TEST=REL AND MOVE=NODE ) 
1: (D=ROW,E=COL,C=REL COL'ROWREL TEST:REL --- DIST 
2 I !:;I.JBR 't 'E' £' t ~ r·~?·1 C {~ 110V'J MPU) At)!'J A C i"IOV. nod f.\' ••..• CALL. 7 

, :::.:: I'll f:'~ 1'10V, RE::T. 
i!-'/ CC)DE TEST: REI .. I,::' X X') B POP, H F'OP 1 D POP, L D !"lOV, t:{,' s t: r'{,' 1 C::AL.L.., 
5lA L MOV. 0 H MVI. H PUSH, EXX, NEXT 
6/( MOVE=NODE TABLES) 
'7 : DATA ::d' b 1 ---:1. B. (I B·, J. B·, "'1. B. :1 B. '-'1. FL 0 B. :I B'J 
::3 : DATA .. { t b 'j :1. B, 1 B. 1. B" 0 B, 0 B " ''''':1. B, ,-,1 B·, -" 1. B 1 

9lSUBR move=node B PUSH. ( C=DIR, D=ROW.E=COL ) 
10:0 B MVI, v'tbl H LXI, B DAD. M A MOV, D ADD. A D MOV. 
:I,:ll>::tbl '···1 LXI·, B DAD, t'l () t'IOV·} E {~DD, A E I"IOV·} 8 P()P, f1:ET·} 
12:(~)DE MOVE:NODE EXX. 8 POP, H POP. D POP, L D MOV, 
j::'~ / m(iv~~: nodE' C('·)LL, D L I"I()V·, 0 D MV:!:·} D H 1"100".,'" 
14: D F'IY':;:H" H PUSH. EXX, 'NEXT' 
j,!:i : .......... :> 

BI.."K"" 4 
o : ( !;:;TUF'F' 
I. :: NODE I NODE····· I u . ., 
21= NODE@ NODE A @ ; 
31= NODEB@ NODEA B@ 
if : ~ CL..E('~R ~ NCID[:t'I(~T 0 0 NODElvi('·~ T NCmElvli!.f n :;:n Z E F J LL 
~5:··-""·=> 

:/0: 
1.1: 
:i. :~~ : 
1.:::;: : 
14: 
1:3 : 

t.:;' 
-.,J 

0: ( CHECK:NODE AND ESTVALDIR ) 
liHFX 
2l~ CHECK=NODE 2DUP 7F AND NROWS ( 
31SWAP 7F AND NeOlS < AND; 
'1 I DEC I Ivl(.~L. 
:5 I F:= EVUL. 
61SUBR estvQldi~ (ASSEMBLE NOWR Y D LDX. NOWC Y E lDX, 
7: (J NO~~D Y i"1VI X ,. 
a:LABEL.. EVDL. NOWD Y A lDX. I"IPLO ADI. A C MOV. node A CALL. 
9lM A MOV, A ANA, RNZ, NOWD Y INRX, EVDL. JMPR. ASSEMBLE> 

10:CODE ES1'VAlDIR B PUSH. Y PUSHX. vadd~ LIYD, ~5tvaldir CALl~ 

lilY POPX, D POP, NEXT 

l :::~ : .. - ... -:> 
:14: 
:I. ::~i : 



FILE := NM 
BLK== 6 

o ( NODE MATRIX MANIF'J...IL.ATOR§ 
1 V= NR= C V== NFH R V::: NR= 1"'. 
2 : GET=C=R=M NR:C @ NR=R @ NR=M • ; 
3 : SET=DRAWN ROLL DRAWMSK NODE A SET; 
J.j. : TEST: DRAWN ROLL rlF~AWI'181< NODE"" BIT ; 
5 :' SET:GROTTO:DRAWN DRAWFLG NOOEA BONE 
6 : TEST:GROTTO:DRAWN DRAWFLG NODEB@ ; 
7: .,._)-
f::: : 

:lOl 
11.1 
121 
1 :::::l 
14: 
15: 

'''" 



FIL.E :== NM 
BLI<= 0 

\ 

" 

" 01 ( MESH F'(4f~AMETERS ) (STKD 
11 
21320 NCOLS / C= COLSIZE 180 NROWS / C= ROWSI2E 
3136 c= COL GUARD 28 C~ ROWGUARD 10 C= CIR-RAD 
418 C= HOLE-RAD NROWS 1- C= START-ROW 
51COLSIZE COL GUARD - C= COLDEV ROWSIZE ROWGUARD - C= ROWDEV· 
61 
'7':: C:CIl .... C:EN·r· C:OI. .. S;IZE it· C:CIl_!3JZE ::;~ I + 16C) ..... 
8:= ROWCENT ROWSIZE * ROWSIZE 2 / + 104 -
,-:, I 
.' . 

101: COMP r. X COL CENT COLDEV ::;:: I COI_DEV RND -. + 
111: COMP:Y ROWCE~T ROWDEV :2 I COLDEV RND - + 
3.2: 
131: COMP:XY COMP:Y SWAP COMP:X SWAP ~ 

ElLI<::~ t 
0:< MESH MATRIX GOODIES) 
t:o SC~ NODX NC~ NODXH 
2:NC= NODY NC= NODYH NC= NBX 1+ NC~ NBY 1+ 
3INC= MPLO NC= MPLt NC~ MP~2 NC~ MPL3 NC~ MPl4 NC~ MPL5 
4 I !\Ie"'" fYIPL6 
~5 / Ne"", NDX!) 
6:NC= NDX/.::. 
"lINe=:: NDYl) 

N(>:: 
NC::: 
Nt"::"" 
Ne:::: 

l"IPI...7 
NDXl 
!'.I[lX7 
NDYl 

81Ne= NDY6 NC= NDY7 

!\IC=" 

N(:::: 

9/NC= CONFLG NC= #CON 

NDX2 

NDY2 

101NC= DRAWFLO NC= DRAWMSK 
l1INC= >TREASURE 1+ 
12: 1 + C== Nom:; I Z 

NC::: 

Ne::: 

13:NODSIZ NNODES * C= NODEMAT=SIZE 
14/NODEMAT=SlZE BA: NODEMAT --> 
j, !:i : 

BI...I<:::- 2 
o ( NODE ZAMMERS ) 

NDX3 Ne:·", NDX4 N(>= 

NDY::': Ne::: NDY4 NC= 

:l ( SUBF~ n (I d€~"'" D::::: HOl,J E:;::: COl.. C:=. [t n::F' -, CIUT HL.:::: ..... ) 

NDX5 

I\IDY5 

2 F= NA1 F= NA2 SUER node A (ASSEMBLE DPUSH, B PUSH. 
~'3 D B MOV, B INR. NCOL:::: MJ:NI..J::~ A MVI, 
4 LABEL NA 1 NCOL.S ADI,_ NA1 DJNZ, E ADD, A INR, A B MOV. 
~::j I\JCI[I~:::;I Z MII\lLI~::; 1··1 I_X I OJ t"CtI)::::;I Z 1) L.X:!, 
6.LABEL NA 2 D DAD, NA 2 DJNZ, B bAD. 0 NODEMAT B L.XI, B DAD. 
'7 : B POF', D POP, RET ., ASSE:iViBLE> 
a:CODE NODE A EXX. B pop, H POP, D POP, L D MOV, node A CALL. 
9lH PUSH, [XX. NEXT 

101-"-:> 
u: 
t ~.:"~ : 
l. ::,! : 
14: 
l.~:i / 

.,. 



'''\. 

VC: 
f) "' 

Flt.,E = 
BI-I<= . 

(I: ( 

1 1 : 
STUFF ) 
RETURN=INITIAL:POSITION INTR VB@ N6wR VB! INTO VB@ NOWC VB! 

2: 
3: ....... _). 

514 NDLIP DROP 
61TIMER!-ON 
71ZDUP'NODX 
:3IA-)-DEST/TIME 
';:) I: SET: POSITI 

1.01: RETURN:INI 
1:1. I-"'<~' 

:i.5: 

BU<= :l. 
(> I ( t'10HE ::nI.JFF ) 

NODY NODE@ DESTY! 

CCR 2DUP NODX NODE@ X! NODY'NODE@ Y! 
INTR VB@ NOWR VB! INTC VB@ NOWC VB! ; 

11: SET:NEW~MCCR NOWR VB! NOWC VB!, 
21= SET:INITIAL~MCCR DUP ROLL INTR OVB! INTC OVB! ; 
:::: 1 ( HU~:;H TO DEST I Nt) T I CH-.I ) 
41: ON:TARGET? PUSH=CCR INTR VB@ ~ SWAP INTC VB@ = AND 
5: .......... ). 
61= RUSSIAN STAY:PUT PU~ .CCR NODX NODE@ DESTX! ZEROTIMEB 
71PUSH:CCR NODY STY! 10 TIMER!-ON A->DEST/TtME , 
'-1 l Ct I 

91= MAKE=MOVE DUP 
1012DUP NXTR VB! N 
j, 1. I,NelDY I\lClrtE:@ DI:~'::' 

121 

1. 4- I ., ... -:> 
1. ~:i I 

D'VB! PUSH:CCR ROT MOVE:NODE ZER01'IMEB 
C B! 2DUP NODX NODE@ DESTX! 

! S_ ':POSITION:XY A->DEST/TIME 

, 



FILE = CD 
BlK= 3. 

0: ( DELTA. DUMPER --> 
1:= DO CR 8 0 DO 
211 . 2DUP MPLO I + NODES@ . 2DUP NDXO I + NODES@ . 
3:2DUP NOVO 1+ NODEB@ . CR LOOP 2DROP 
4\--> 
~I 
~I 

6: 
7: 
81 
QI 
.' I 

1DI 
11: 
12: 
1 .:. 1 
.~I 

14: 
lS: 



· FILE:::: CD 
BU<:::::C> 

0: ( . COt'1F't.ITE [lEI ... TA~::; FOF, ::;;'rOF:AGE F(OUT I NE ) 
11( THIS RO~rlNE COMPUTES DELTA FOR ONE COORDINATE 
2lSUBR CDELl ( DE::::R.C B=COORD PTR. C=DIR ) 
31B PUSH. D PUSH. 
41B PUSH2 C A MOV, MPLO ADI. A C MOV. node A CALL. M L MOV. 
5:0 H MVI, B POP. L A MOV. A ANA. 0<>, IF, 
61H PUSH. D PUSH. move:node CALL, 
'lIB C: MOV·, nod,?"'" Cf~LL. 1"1 E MOV. H IN>:,' M D·I'1CIV. XCHCi, 
8IXTHL. XCHG, node~ CALL. M C MOV. H INX. M B MOV. 
9tH POP. ( TARGET) D POP, ( TIME) CDELTA CALL, E A MOV. 

101THEN. D POP. B POP. A B MOV. RET. 
:I.:t 1-",-:> 
1 ::;:: : 
1:) : 
j.4 : 
1!5 I 

8L.I<:::: :I. 
0: ( :::;[1 [!ELlA:::; FOr;: BOTI··I C()OF~DII\'P,TE:::; Fcm (..) Gl'-./EN P{·HH ;. 
1. I !::;I..Hm :~;ETDELT:::; 

2lNBX 8 MVI. CDELl CAL.L. 8 PUSH. C A MOV. NDXO ADI. A C MOV, 
31node A CALL. B M MOV, B pop, NBY B MVI, CDELl CALL, 
·1.1· I B PI...I:::~;H·, C: (~ l"iOV" NDYO (.~n I. {':\ C !"Iel\) , 
51node A CALL. 8 M MOV, B POP, RET, 

. ., I 
I I 

:1,0: 
U.: 

.:!.:? : 
1 :::: : 
14 : 
:I.!:::. : 

,"' . 
. r::. 

0: ( COMPUTE DELTAS FOR WHOLE MATRIX) 
1 : F::" i'1f,WELP 
2: CODE Iv!{:~I<EDE1 .. TS «~::::;SE:I'''IBL.,E: D PU::;:;H·, 
3:0 D LXI. 0 C MVI, 
4:LABEL MAKELPSETDELTS CALL, 
SIC A MOV. A INR, A C MOV. 8 CPI, MAKELP JRNZ. 0 C MVI, 
61E A MOV. A INR, A E MOV. NCOLS CPI, MAKELP JRNZ. 0 E MVI. 
7 I D (~ i'10V, A I NF<" /) D t'IOV, NROltJS CP I. M{:WT::LP . .JF~N Z , 
SIB POP. NEXT ASSEMBLE> 
9:= FIXVGER NCOLS 0 DO NROWS 0 DO 

10lJ I NODX NODE@ XADJ J I NBX NODE! 
l11J I NODY NODE@ YADJ J I NBY NODE! LOOP LOOP 
12:= MD FIXVGER MAKEDELTS ; 
:l ::::: : , ......... :> 
j./.I- I 
151 



FILE :: VF< 
ElLI<= 0 " 

, " 

Ol( HOPPED UP,8 BIT MPY ROUTINE) 
tIC THIS,ROUTINE'IS USED TO MULTIPLY DELTA BY DISTANCE 

"21 ( ADOING RESULT TO INITIA~ DISP) 
31 ( HL~ INITIAL DISP. DE- D~LTA. A= DIST ) 
4lSUBR HOTMPY RRC. C~. IF. D DAD. THEN. E SLAR. D RALR. 
5 I RRC I CY. IF. D Di~D, THEN. E :;;LAF~, D RALR, 
6IRRC. CY. IF, D DAD. THEN. E SLAR. D RALR. 
'7IRRC, CY. IF, D DAD. THEN. E SLAR. D RALR. 
8IRRC, CY. IF, D DAD. THEN, E SLAR. D RALR. 
91RRC, CY. IF. D DAD, THEN. E SLAR, D RALR. 

10IRRC, CY, IF, 0 OAD. THEN. r SLAR. D RALR •. 
11IRRC, CY, IF; D DAD, THEN. RET. 
12lSUBR SQUARE BABS CALL, A E MOV. 0 D MVI. 0 H LXI. 
i :::: I HOTMPY .Ji"IPR, 

BLK:::-: 1. 
01 ( CALCULATE XY POSITION OF OBJECT FROM DJS1ANCE. BASE. AND) 
t : ( DI:::I...T(')8 ) 
2 I SUBR CAI_CXY 0 C MVI, 
31NOWR Y A LOX. MEMR Y CMPX. 0<>. IF. C INR, A MEMR Y ~rx. THEN. 
4lNOWC Y A LDX. MEMC Y CMPX. 0<>. IF. C INR. A MEMC Y STX. THEN. 
5lNOWD Y A LDX. MEMD Y CMPX. 0<>. IF. C INR. A MEMD Y STX. THEN. 
6lDISTANCE 1+ Y'~ LDX. (4 B MCIV. MEMDI:;::;"r Y CMPX. 0<:>, IF. 
71C INR. A MEMDIST Y 8TX. THEN. 
81C A MOV. A ANA. 0:, IF. 
91VX Y E LDX. VX 1+ Y 0 LDX. 

10lVY Y L LDX, VY 1+ Y H LOX. 
1:1,IHET·, 
:1.21 THEN. VBSI.JF'DATE VI_OGICSr('~T Y SETX. 
1 ::~ : - ...... :> 
:1.41 
1.!::i I 

DU<= 2 
01 ( fVlOm::: CUT!:: C?~LCUI..Jn 1: ONS ) 
lIB () 1"10'.1, 
2IB(.)!'::a:::X Y L. LDX. BF·':::;;EX 1+ Y H L.DX, DELH\X Y E LDX·, 
3lDELTAX 1+ Y D LDX,HOTMPY CALL, L VX Y. STX, H VX 1+ Y STX, 
41H PUSH. 
~.51 BASEY Y L LDX" BASEY :1 +. Y I·-j LDX. DELTAY Y E LDX, 
6lDELTAY i+ YD LDX, HOTMPY CALL. L VY Y STX, H VY t+ Y STX, 

:3: HET, 
1:;"1: __ .. ). 

101 
:1.1, I 
1:21 
1.31 
141 
l51 



F l1 ... E .':i:,VR.· 
. BlK= '3 . 

'. , '~, 

01 ( SET BA~;E' POSITION 
1·1 ( IN DE=ROW. CPL ) 
2 I SUBR SE1'BASEPOB B PUSH. D PUSH " 
3JNBX C MVI. node A CAll. M E MOV. H INX. M D MOV. H INX, 
41M C:MOV, H INX. M B MOV. 
51 E BASE'X Y ~;rx. D B?\SEX I"," Y STX. 
61E VX Y 'STX, D VX 1+ Y STX., 
71C BASEY Y STX. B BASEY 1+ Y STX~ 
81C VY Y STX. B VY 1+ Y STX. 
91D POP •. B POP. RET. 
10fsUB~ FREEZEBASE A XRA. 
lilA DISTANCE Y STX. A DISTANCE 1+ Y STX. 
121( A ACCDIST Y STX. A ACCDIST 1+ Y STX. 
13: A DEL.TADIST Y STX. (.~ DELTADIST 1·+· Y STX. RET, 

( 14 I _ .... > 
151 

BU<== J.\. 
Ol( ROUTINE TO ESTABLISH NEW BASE POSITIONS nND DELTAS 
:L 1 ( F I R~3T ?\ ~;:; I (iN ROUT tNt:: ) 
21SUBR SGNA A ANA. 0 A MVI. RP. A OCR. RET. 
:;: 1 SI..JBR NEWPATH 
41NOWR Y D LDX. NOWC Y E LDX. 
5/SETBASE~OS CALL. NOWD Y A LDX. MPLO ADI, A C MOV, 
61node A CALL. M A MOV. A MAXDIST Y STX. 8 D LXI. D DAD. 
71M A MOV. A DELTA X Y STX, SGNA CALL. A DELTAX 1+ Y'STX, 
SID DAD. M A MOV. A DELTAY Y STX. SGNA CALL. A DElTAY 1+ Y STX. 
':!J I F~ET'I 

:1.01 .. ···_·:;:. . 
1.1: 
1 :;~ : 
1 ::.: ~ 

1,4: 
15: 

BlK::::- 5 
o ( r;:(JUT1NE TO CAU!::;E OBdECT TO AF~RIVE AT A !\lEW PO!::;]:T10N 
t SUBR ARRIVE n1. 
2 NOWR Y D LDX. NOWC Y E LOX. NOWD Y C LDX. 
3 move=node CALL. D NOWR Y STX, ~ NOWC Y STX, 
4- :::.;ETBASEF'O~3 C/~U", FF~EEZ-EB,f.:tSE CALL, 
~51 RET, 
(:. I .-.". :> 
'71 
C· I ,_, l , 

91 
101 
:t1.1 
:1.21 
1:3 t. 
141 
151 



FILE::: VR 
BU{== /.:.. 

Ol{ OISTANCE·PHASE ACCUMULATOR ~ 
11( DISTANCE HAS BOTH DELTA AND ACCELERATION 
2: ( IN A= TIMEBASE TO USE) 
3:SUBR DISTPA TBDEST TCHGSTAT Y BITX>'RNZ~ 
410ISTANCE Y L LDX. DISTANCE 1+ Y H LOX, 
5:DELTADIST Y E LDX. DELTADIST 1+ YD LDX. 
61 ( ACCDIST Y C LOX. ACCDIST 1+ Y B LDX. ) 
71BEGIN.D DAD, ( XCHG. B DAD, XCHG. ) A OCR. 0=. END. 
::;: I ( IF BEYOND l"i('~X DHnANCE·, ::;:;ET AT MI-'X DISTANC:E AI\lD FI...('4i3 ) 
9:MAXDIST Y A LOX. A ANA. O(). IF. H A MOVi MAXDIST Y CMPX. 

lO:C:YN., IF. TBDE!:::T T(::HG!:rrtn V !:'::ETX. MAXDI!3T Y H LDX. 0 I.. t1VI·, 
11:THEN. THEN, E DELTADIST V STX. D DELTADIST 1+ Y STX. 
12:L DISTANCE V STX. H DISTANCE 1+ V STX, 
1.::3: nET, 
:i'£!' : .. _.,-> 
F5: 

8U<:-:: 7 
0:( DISTANCE VECTORING ROUTINE AND VGER VERBS) 
1:5 C= TB-DVECT ( TVMROPT2 BIT TO ACT1VATE DISTANCE VECTORING) 
21SUBR DISTVECT PSW PUSH. 8 PUSH. 
3:8 A MOV. DISTPA CALL. 
4:CALCXY CALL. B POP. PSW POP. RET. 
5:SU8R NEWVECT T8-DVECT TVMROPT2 V 8ITX. vect JZ. 
61H PUSH. CUSVEC V L LDX. CUSVEC 1+ V 14 LDX. XTHL. RET. 
7:~IEX NEWVECT 89D9 ( 8956 ) U! DECIMAL ( ******* STUFF IN LINK) 
8:CODE DVECT-OFF Y PU!3HX. vaddr LIVD. TB-DVECT TVMROPT2 Y RESX. 
9 I V POPX, t"IE:XT 

10:CODE DVECT-ON V PUSHX. vaddr LIYD. 
llIDI!:;::TVECT H L.XI,. I .. ,. C:U!:;:;vt:.C y !:3TX. ~I CI.J:::::VEC:I.+ V :3TX· .. 
12:TB-DVECT TVMROPT2 v SETX. Y POPX. NEXT 
1 :~: : .. , .. " ... :> 
:141 
:l. ~:5 i 

ElL.l<::::: 
0: ( CODE FOR TASKS TO INTERFACE TO NEW GOODIES 
liCODE ESTPOS 01, B PUSH. V PUSHX. vaddr LlYD, 
2iNOWC Y E LDX. NOWR V D LOX. 
3:SETBASEPOS CALL. 
4:FREEZE8ASE CALL. 
5lV POPX. B POP. NEXT 
61 ( TRAVEL AWAY FROM NODE 
7lCODE DEPART:NODE DI. B PUSH, Y PUSHX, vaddr LlVD. 
:::;:: NEl.-..lPATH C()LI.... 
91V POPX. B POP, NEXT 

101 ( ARRIVE NODE. ) 
111CODE ARRIVE:NODE DJ. B PU~~i. V PUSHX, vaddr LIVD, 
1. 2 : ?~Fm I VE C~'''_ .. I...., 
13iV POPX, B POP, NEXT 
14 : "---',) 



,,;~ 

,,'FILE == VR 
SLI<= 9 , 

, < ' 

'OIC REVERSE DIRECTION ROUTINE) , 
llSUSR REVERSE:DIRECTION 
21NOWR V DLDX, NOWC V E LDK, NOWD Y C LDX, 
3lmoVe:node CALL, C,A MOV. CMA, 7 ANI, 
4lD NOWR V STX, E NOWC V STX, A NOWe V STX, 
51NEWPATH CALL. MAXDIST V H LDX, 0 L MVI, 
61DISTANCE V E LDX. DISTANCE 1+ V D LDX. 
71A ANA, D essc, L DISTANCE V STX. H DISTANCE 1+ V STX. 
8IRET, 
91CODE RUSH:SOURCE DI, B PUSH, V PUSHX, vaddr LIVD. 

10/DISTANCE V A LDX, DISTANCE 1+ V ORAX, 0<>. IF. 
11 I REVERSE = DIRECTION CALL, 
1:2/THEN, 
131V POPX. B POP, NEXT 
141 ,_._-> 
151 



FlLE ::= WR· ,.' 
,BLK= 0 ' 

.0 I ( VMR SLEZR:2A ) ':.' 
IIHEX 
21SUBR SLEZR2A ( does pat offset and relabs ) 
:31 ( in- Be= ma9ic/e>~jl') • HL= y • DE=.x • IX::::.,p.3.tter'n ;a.ddr 
41 ( out- HL= new vscradr , C= new vma9ic ) , 
51 inv.rtxv? CALL. L S~AR, H RALR. L SLAR. H RALR. ( *4 for.v ) 
61 invert? CALL. 
71 H PUSH. XCHG, 0 X D LDX. 0 E MVI. ( x offset ) 
8' D SRAR. E RARR, D SRAR. E RARR, ( 14, for' >:: offs~t 
':;-1 MRFI_IJP C: Et IT, ().::::::. " IF 7 [I [lAD "I EL_SE·j A CIRA"I D [-SBC:, THEN, 

to XTHL... ( plJsh X+off. HL(-Y) 1 X D LDX. 0 E MVI. ( "", offset ) 
11 MRFLIP C BIT. O(), IF. D DAD. H DCX. 
12 ELSE, A ORA. D osee. THEN, 
1~-:: D POF', 
141·--·> 
151 

BLI<= 1 
o ( VI'1R 
1 (v can not get here larger then 256 ) 
~~ H A MOV. 0 H MVI. (.\ L' MOV, H -DAD·, .1-1 DAD, H Dlf-il) , 
3 H DAD. D PUSH, L E MOV. H D MOV. H DAD, H DAD. *64) 
4 D DAD. ( *80 ) XCHG. H POP. ( x ) 
5 L A MOV. (SAVE BIT CNT ) H L MOV. 0 H MVI, D DAD. ( x+y 
6 RLC. RLC. 3 ANI, 
7 MRFLOP C BIT. 0<>. IF. NEG. 0=. IF. H DeX. THEN. THEN. 
8 3 ANI. A E MOV. invert? CALL. C A MOV, Fe ANI. E ORA,' 
9, A C MOV. (HI...::::: scr'een addr'ess ) I~ET. 

:1.01 DECIMAL ,--,.> 
1:L: 
1:;:: : 
1 '-:;' , . ..,} , 
141 
151 

0: ( MY OWN EASY TO USE WRITE ROUTINE) 
t I BV:::o: '( NTER!::H AT 
:2 1 CODE WHITEP {\ XRA •. INTER~:n"AT STA. INTCPT II''>I, 
.31X PUSHX, D POP.' EXX, X POPX, B POP, H POP. vadJ CALL, XTHL, 
4lxad,j C{~L'-, XCHG, H Pop, 
51SLEZR2A C(-\LL. X INXX, X INXX, 0 X E LDX, X INXX. 0 X D I ... D'X. 
6lX INXX. write CALL. EXX. 
7:INTCPT IN. INTEHSTAT STA, 
aID PUSH, X POPX. NEXT 
9 : [t~::C: I MAL. .. ... _). 

:1.0: 
:1.1: 
1'-, , 

.,:;'. 

1···· I ..:., 

14: 
151 



FILE ::= ·:;:;C. 
BlK::::: 0 

01 ( SCORING GOODIES) 
1: 
2lRAMMARK SlENGTH R= P1SV RAMlEN C= P1Sl VARHERE C= PISS 
3!RA~MARK SLENGTH R= P2SV RAHLEN C= P2SL VARHERE C= P2SS 
4/2 A= P1SCR 2 A= P2SCR 
519 BA= AP1SCR 9 BA= AP2SCR 
61~ CLEAR:SCORE:VECTORS 0 PISS P1Sl FILL 0 P2SS P2~l FIll 
7/= CLEAR:SCORES 0 P1SCR ZERO 1 P1SCR ZERO 
8/0 P2SCR ZERO 1 P2SCR ZERO CLEAR~SCORE:VECTORS 

H)! 
111 

1::::: 1 

14: 
1 !:il 

BL.I<:::: :i. 
0: ( T{'·):31< TO DI::::;i:::'l.JY'f F'L.f.lYEF: OI\lE:S !;;;;CORE ) 
11: DISPP1SCR ;TASK: 
210 P1SCR @ 1 P1SCR @ 1 AP1SCR 7 BIN-)ASC 
318 0 AP1SCR B! 48 I AP1SCR B! 
4/0 AP1SCR OSUPR 
!:i: ···160 X ~ 9':;' Y! 
,t.::. : PI .... Op·· .. OI''.! 
"1: 7 XPAI\ID ~ 

9: :~;TF:::rNG ; 
10: 
111: BUMPP1SCR 0 PISCR' @ 1 PISCR @ ROT 0 D~ 1 PISCR 
12:P1SV DISPP1SCR ; 
I:;;: : 
14: .......... :> 

ElI...I<:"= :,::: 
0: ( '1''(."1:;:::1< TO D I :;:;PI .. P['l PUiYEF~ TWO:;:; ::::CORE ) 
1:~ DISPP2SCR ;TASK~ 

210 P2SCR @ 1 P2SCR @ 1 AP2SCR 7 BIN-)ASC 
3/8 0 AP2SCR B! 48 :I. AP2SCR B! 
410 AP2SCR OSUPR 

t.::. : PI. .. OF'·_·ON 
7:7 XPf.~ND! 

.;;;, : STRI NO ; 
10:~ BUMPP2SCR 0 P2SCR @ 1 P2SCR @ ROT 0 D+ :I. P2SCR ! 0 P2SCR 
11 ~ P2:3V II I SPP:;?:3cn ; 
j 2 : = I NC:::;;:COF<E PL.(.i YEliUP @ I F k:::UI"IPP:;;::~:;CF~ EL.:::;E BI...II"1PF:'l SCI:~ THEN ; 

1·t}· : 
:l ~:i : 



F'ILE ::;:: SC 
BlK= 3 

Ole TOGGLE:LIFE~ DISPLAY REMAININOLIVES, AND BITE. DUST ) 
ll: TOGGLE:LIFE INITIAL-LIVES @ -2 / + 16 * 
2190 96 PAce WRITEP; 

4 : DISPLAY=REMAININGlILIVES 
5 REMAINING-LIVES @ 1- DUP IF 
6 ODO I TOGGLE:LIFE LOOP 
7 ELSE DROP THEN ; -
8 
9 : BITE:DUST REMAINING-LIVES 1-! 

10,REMAININO-LIVES @ DUP IF 1- TOGGLE:LIFE 
111ELBE DROP 1 GAME-OVER! STOPme l+B! THEN 
121 

141 
15: 



FlU::: = NOM 
BL.I<== (I 

0/ ( NEW CONFLICT CH~CKER I~: DE~R,C B=D OUT: A- FLAG 
1/DATA CONCM 1 B. 0 B, 1 B. 0 B. 0 B. 6 B, 0 B. 6 Bj 

, :2/5 e, 0 B·, 7 e. I) Fl. 0 B. I) B. (> B. 2 B·t 
31SUBR CONFLICT? BPUSH., 0 B MVI. CONCM H LXI, B DAD, 
41~ A MOV. A ANA, 0=. IF. B POP. RET, THEN. 
51D PUSH, H PUSH. A C MOV, move=node CALL, 
61H POP. 8 B LXI, ~ DAD. M A MOV. MPLO ADI. A C MOV. 
?lnode A CALL. M A MOV. D POP. B POP, RET. 
SlCODE CONFLICT:CHECK EXX. e POP. H POP. D POP, L D MOV. 
9:CONFLICT? CALL. A L MOV. 0 H MVI, H PUSH. EXX. NEXT, 

10: 
11 : ( CHECK FOR U::O{-iL. NODE ) 
121 ( D= ROW. E= COL RETURNS CY SET IF LEGAL COMBO) 
131SUBR movecheck 
141D A MOV. NROWS CPl. RNC, E A MOV. NCOLS CPl. RET. --> 
15: 

BLI<= 1. 
0: ( VARIABLES FOR MATRIX GENERATOR 
X:V= OMRC V= GMD V= GMNRC 
2/V= RCX V= RCY V= NRCX V= NRCY 

41 

':'j I 
.' I 

10: 
111 

1 ·-:;, , 
.... 1 I 

14: 
1. ~5 : 

·-'t 
.I::'~. 

0: ( ADD PATH ROUTINE ) 
l:SUBR addpath GMRC SDED. C A MOV. OMD STA. ( STUFF STUFF 
21MPLO ADI. A C MOV, node A CALL, M A MOV, A ANA. RNZ. 
31GMD LDA. A C MOV,move=node CALL~ GMNRC SDED. ( SET NEW R. C ) 
4lmovecheck tALL, RNC. 
~:i I CWIRC l.:.DED. CONFI.. I CT? CALL." A ANA. RNZ. 
6ITOTAL-PATHS LHLD. H INX. TOTAL-PATHS SHLD. ( BUMP PATHS 
7: ( COMPUTE DISTANCES AND DELTAS) 
S/NODX C MVI, GMRC LDED" node A CALL. 
9lM E MOV. H ~NX. M D MOV. H INX. RCX SDED. 

:l.O/M E t'IOV, ""H INX. M D Me)V, RCY!:mED, 
:1.:1. 1 GMNF<C LDED. node"" C:(~L.L..> 

:l.2:M E MOV, H INx. M D MOV, H INX, NRCX SDED. 
131M E MOV. H INX, M D MOV. NRCY SDED. 

15: 



':r: " ~ .' , 
,"'fILE ::::: NQM .. ' 

BLK=:3 . 
(> I ( COMF'UTE nISTANCE: 
IIRCY LHtD. A ANA, D DSeC. L A MOV. SQUARE' CALL. H PUSH, 
2lNRCX LDED. RCX LHLD~ A ~NA, D Dsec, L A MOV, . 
31SQUARE CALL. DPOP, D DAD. s~rt CALL. A e MOV, ( B= DIST ) 
41GMRC LDED,CilYUJ LDA, MPL.O~A[lI·1 A C MeN, n')dt:r····· BALL. e'M MOV, 
!;;;i I #CON C MVI, rH:II::le····· CALL. M INR, 
/:.,IGI"ID L.DA. CMA, '7 ANI, MPLO P1DI·, A C MOV, 
71GMNRC LOED. node A CALL. 
8:B M MOV. #CON C MVI, node A CALL. M INR. RET, 
9:CODE ADD:PATH EXX, B POP. H POP. 0 POP. L 0 MOV. 
101addpat~ CALL. EXX. NEXT 
lj 1···--> .. _----~s t2 I: (..)[1[1: F'ATH TOTAL--PATH:::: @ • :::.: NDUP " • . CR ('~D[I: PPITH ; • 

14: 
:1.51 

BLI<= 4 
0: ( ASSM CONNECTIVITY MARKER) 
:I. : £IV=- \"I(.il<CON 
2/F= MRPT F= MCLP F= MOLP F= NOSH F= NXTRC 
3/CODE MARK:CONNECTIVITY (ASSEMBLE EXX, 
4:LABEL MRPT A XRA. MAKCON STA. 0 0 LXI, 
51LABEL MCLP CONFLO C MVI. node A CALL. M A MOV. A ANA. 
6 : N X H~C: .JRN Z • ( !:;;Y I P IF AI..I::;:EF;DY. CONNECTED ) 
7:MPLO CONFLG - B LXI, B DAD, 0 B MVI. ( B= DtR CTR ) 
SILABEL MDLP M A MOV. A ANA. NOSH JRZ, ( KICKOUT NOT REL 
91B C MOV, H PUSH, D PUSH, 

10:move:node CALL. ( GO TO NEIGHBOR) 
l:!.ICONFLG C MVI, node A CALL. D POP,M A MOV, H POP. 
121A ANA, ( IS NEIGHBOR MARKED? ) NOSH JRZ. 
:!.3:CONFLG C MVI. node A CALL. :I. A MVI. A M MOV. MAKCON STA. 
14lTOTAL-CONNECTS LHLD. H JNX. TOTAL-CONNECTS SHLD. 
lSINXTRC JMPR, --> 

0: ( TRY THE NEXT DIRECTION) 
:I. I LABEL NOSH B INR. H INX, B A MOV. 8 CPl. MDLP JRNZ. 
2: ( GOTO NEXT GROTTO) 
3:LABELN~TRC E INR. E A MOV. NCOLS CPl. MCLP JRNZ. ·0 E MVI. 
4:D INR, D A MOV, NROWS CPl. MCLP JRNZ, 
5l ( KEEP SCANNING UNTIL THANGSSTABILIZED ) 
6lMAKCONLDA, A ANA, MRPT JRNZ. EXX, ~EXT 

7: A!:;:SEI"IBL.E:> 
~:: : ._" ... :> 

to: 
Ul 
1:2: 
1::':: 
14: 
1.5/ 



'. i. ' 

F r LJ=: == aM,~, 
BLK= 0 .. 

" . 
" , 

Ol( "CONNECTIVITY'TESTlNG ) 
11: ZAM Bl<OV vad-dr- ! NCOLS 

- . 
2ICOMP:XY ~ I NODY NODE! J 
31: NOTE: CONNECTIVE. CONFLG 
41: TEST:CONNEtTIVE CONFLG 
C"' ...' -,.", ----" 
61 
71 
E:; 
91 

i.e': 
111 
121 

141 
1!51 

BLK= j 

I) DO NROWS 0 DO J I 
J NODX NODE! LOOP LOOP 
NODE..... BONE: ; 
NODE:Et@ ~ --)', 

Ol( CONNECT INDICATED ZONES TOGATHER ) 
11: CRND DUP 0= IF 5 RND ELSE DUP NCOLS 1- :::: IF 5 RND 3 + 
21ELSE 8 RND THEN THEN; 
3:: ADD:ANOTHER'TOTAL-PATHS @ BEGIN NCOLS 2 - RND 1+ 
41NROWS 2 - RND 1+ CRND ADD:PATH DUP TOTAL-PATHS @ 
!:S I <> END DROP ; 
61= MAKE:MAZE CLEAR=NODEMAT ZAM 
711 TOTAL-CONNECTS 
81NCOLS 2 - RND 1+ DUP START-COL ! 0 NOTE=CONNECTIVE 
9'NCOlS 2 - RND 1+ STOP-COL! 

10 NCOlS 0 DO NROWS 0 DO J I CRND ADD:PATH LOOP LOOP 
11 BEGIN , 
12 1 ( INIT ) NCOlS 0 DO NROWS 0 DO J I #CON NODEB@ 2 < IF 
13 J I CRND ADD:PATH DROP 0 THEN LOOP lOOP END 
14 BEGIN MARK=CONNECTIVITY TOTAL-CONNECTS @ 1 :::: WHILE 
15 !3TART--COL (?: 0 CF~ND ADD~ P(4TH REF'E,AT -"",) 

BLI<= 2 
o I ( KEEP com~ J NG UNT I I.. EVERYONES CONNECTED 
11 BEGIN 
2' I NCOLS 0' DO NROW!::; 0 DO ,J 'I TEST: CONNECT I VE NOT IF 
31J I CRND ADD~PATH THEN LOOP LOOP 
41 MARI<: CONNECTI VITY TOTAI..---CONNECTS @ NNODES :::: 
!::ilEND 
614 GAME# B@ 4 MIN - 4 * DUP IF 0 DO ADD=ANOTHER LOOP 
71ELSE DROP THEN; 

91( ARE WE IN THE START CHAMBER 
101: START:CHAMBER? 
j,l 12DUP .STAFa--F<OW :::: IF START--COL @ :::: IF :;;::ImOp (I ELSE 1 THEN 
121ELSE DROP 1 THEN 

:l41 
151 

, .... 
I 



,F.lt.£ = LD 
,SU<: '0 

01 ( *",!'**' 'LOCAl.., 'DIS1"ANCE *.*** 
ll( LOCAL DISTANCE ROUTINE) 
2:( THi$ ROUTI~E COMPUTES THE,bISTANCE BETWEEN TWO OBJECTS) 
3:C IN: IX= FOLLOWER I~= LEADER OUT: A=DIST. B= REV FLAG ~ 
4/F='DIFB F= TRYM.F= SAMD F= INFIN 
S/SUBR L6IST <A~SEMBLE 
6 I NOWC: X E LtIX. NOWR X D LDX, 
71( DbES CI=CO AND RI=RO?) 
alE A MOV, NOWC Y CMPX, TRYM JRNZ, 
91D A MOV, NOWR Y CMPX? TRYM JRNZ, 

101< ME AND HIM BOTH HAVE SAME ORIGIN 
III ( ARE 'WE ON THE SAME BRA~CH? ) 
121NOWD X A LDX, NOWD Y CMPX, DIFB ,JRNZ, 
131 (. YES SIR - WE ARE ON SAME BRANCH) 
14/DISTANCE 1+ Y A l..DX, DISTANCE j+ X·SUBX. 0 B MVI, BABS JMP, 
15: ._-'"> 

eLK= t 
0: ( WE ARE ON DIFERENT BRANCHES OF THE SAME ORIGIN 
11l..ABEl.. DIFB DISTANCE 1+ Y A LDX, 
21DISTANCE 1+ X A'DDX, :I B MVI, BABS . ..IMP, 
3/LABEl.. TRYM NOWD X C LDX. H PUSH, move=node CAl..l... TO DEST ) 
4lH POP. MAXDIST X A LOX, DISTANCE t+ X SUBX. ( REVERSE DIST )' 
51A B MOV, ( AND SAVE IT IN B ) 
61D A MOV. NOWR Y CMPX. INFIN JRNZ. 
7:E A MOV. NOWC Y CMPX, INFIN JRNZ. 
ale A MOV, CMA. 7 ANI, NOWD Y CMPX, SAMD JRZ, 
9/ ( I AM ON A PATH, LEADING ME TO OTHERS ORIGIN) 

10/B A MOV. DISTANCE 1+ Y ADDX, 0 B MVI. BABS JMP. 
, . 

III ( I AM ON COMPLEMENTARY PATH THAT OBJECT IS ON ) 
t2/LABEL SAMD DISTANCE 1+ Y A LDX. B SUB. 1 B MVI. BABS JMP, 
131 ( OBJECTS ARE FARTHER THEN WE CAN EASILY DETERMINE ) 
14/l..ABEl.. INFIN 127 A MVI. RET. 
15IASSEMBLE) --) 

8J....I(= 2 
0: ( DISTANCE ROUTINE FOR LIST REFORMER TO USE ) 
11 ( IF IT GETS INFINITY BACK It WILL TRY SWAPPING X AND Y ) 

.") I 
....... I 

3/SUBR LRDIST l..DIST CAl..L, ( TRY IT ONE WAY) 
41127 CPI. RNZ. 1 RETURN IF NON INFINITE) 
!:i 1 ( ITS INFINITE SO TRY IT THE OTHER WAY AF<OUND 
61X PUSHX, XTIV, X POPX, ~DI8T CALL, 
71( BUT SWITCH BACK TO OLD POINTER SCAM BEFORE GOING HOME) 
alx PUSHX, XTIY, X POPX, RET. 

1.0 : 
U. I 
1 ::;~ : 
13: 
:1.4: 
'15 : 



·FILF.: =LD 
BI~R= ::::; 

0:( NI;W FINDCLOSE ROI;.ITINE ) 
,1 I DEC lMAL . 
21F= SRCL F= FCLD 
alSUBR FINDCLOSE. <ASSEMBLE 
410 HaS TAB H LXI. EXX. 127 C MVI. EXX. 
'51LABEL S~CL M ~ 'MOV, H I~X. M D MOV, H INX. D A MOV, E ORA, 
c. t FCLD ..JRZ. D PUSH, X- P,JPX. ASSMSV X A uh. ASNOT CP I. 
71SRCL JRNZ. HOSSV X A LDX. HSATP CPl. SRCL JRNZ, 
elLrilsT CALL. EXX. C CMP. tV. IF. A C MOV. 
91X PUSHX, H POP. EXX, B A MQV. EXX. A B MOV. THEN. 
10IEXX~ SRCL ..JMPR. 
11 I LABEL FCLD EXX. RET. 
lZ:ASSEMBLE> 

. 1. :~~ I -~- .. > 
1.4: 
15: 

BlK"'" 4 
0: ( CHECK FINDCLOSE. AND IF FOUND LIGHT UP FOLLOWER 
1lSUBR LOOK FOLLOWER ( SEARCH LIST) FINDCLOSE CALL, 
21 C A MOV, I"IAxm::SM cpr, ( IS FOL.LOWER CI..08E ENUF? ) 
3IRNC, ( KICKOUT IF TOO FAR AWAV ) 
4lDISPF V CMPX, RC. ( OR TOO CLOSE) 
5': H PU~::;H. x POPX. ( I X= Fo.LlOWER ) 
6:V PUSHX, D pop, ( DE= lEADER) 
71 ( LINK HER IN ) L BEHIND Y STX, H BEHIND 1+ Y STX, 
alE AHEAD ~ STX. D AHEAD 1+ X STX, ASSIM ASSMSV X Mvrx. 
9!DELTADIST Y A LDX. A DELTADIST X STX, 

j 01 DEI..TADHH :l, + V A L.DX> A DEL TAD I ST 1+ X ~;TX. 
111B A MOV, A ANA, RZ, ( NEED WE REVERSE FOLLOWER? ) 
1210 PUSH. H PUSH. V POPX, REVERSE:DJRECTION CALL. V POPX. RET. 
l:::::SUBR LOOKASS BEHIND V (.~ LDX, BEHIND :1.+ V ORAX, RNZ·, B PU~3H. 
141D PUSH. H PUSH. X PUSHX. LOOKFOLLOWER CALL. 
:l.SlX POPX, H pop, D POP. B POP. RET, --> 



·FILE ::: OT 
BU(=::: 0 

I) ( CHECI< For::: ONTOP ) 
1 F:;::: ONTL 
2 SUBH ONTOF'? 'G'SSEMBLE 
:::: 0 HO!:::TAB H LX I, 'I) C MV I" 
4 LABEL ONTL M E MOV. ~ INX. M D MOV. H INX. 
5 D A MOV. E OHA. RZ, 
6lD PUSH, X POPX. HOSSV X A LDX. HSATP CPl. ONTL JRNZ. 
7tB PUSH. LRDIST CALL. B POP. ONTOPLMT CPl. CV, IF. 
S:l C MVI. THEN. A B MOV. 127 CPl. 0<>. IF. 
';:J I DI:::;T-l X SUBX·, 

10 I Oc,:::. IF. l C I"IVI·, EI ... !:::r:;,·, 0,::::, IF,. :l C MVI. THEN. THEN. TI-·IEN. 
l11B DIST-1 X STX, ONTL JMPR~ 
1. 2 I (.":j!:;:;SEMBl...E::::· 
1:3 I .... "'" :> 
1.4 : 
151 

BL.I<::::: l. 
0:( PLAVERS INTERRUPT LEVEL ONTOP CHECKER 
1 : SI.Jm~ PI LOTR 
2:ASSMSV Y A LDX. A ANA. 0<>. IF. 
3:0NTOP? CALL, C A MOV. A ANA, RNZ. 
4 : (.1::;::(:OOL. iJj!;::!;:;M!;:;;V v !"IV I X • ( CLE?\R ONTCIF' !::;;T (HE ) 
~5 I THEN, Lf)OI<A!::S C(')LL, (. CHECK '''IV AS:;::; ) 

10: 
lj,l 

t ::~: : 
:i.:3 ~ 

.1 t::" ~ .I. .... r! 

BI.. .. I<;:::: 2 
0: ( PROPClotHe I....EADI::::F::!:.:; DEl .. TA DOl-J1\I THlil.J 1...:1 !:;;"I' ) 
1: ( IV= LEADERS VECTOR) 
21F= GOLP SUBR GOPVOELTS <ASSEMBLE 
31BEHIND V E LOX. BEHIND 1+ V 0 LOX. 
il· : LABEL. CDt...P 
5:0 A MOV. E ORA. RZ. DPUSH, X POPX. 
6ft... DELTADIST X STX. H DELTADIST 1+ X STX, 
71BEHIND X E LDX. BEHIND 1+ X D LOX. GDLP JMPR. 

:10: 
1:1, : 

J. :::: : 

14: 
1. !:5: 



. .,'" 

,FILE'=:OT .. , 
BLI<::: 3 ,~ 

0,: ( ,t1AKr.;: ALL. MY FF: I END:::: HALT R r GH1 NCtW 
1 : F= EI-·IN F= HELP 
2/SUBR HAlTNOW <ASSEMBLE 
3101, B PUSH, D PUSH, H PUSH. X PUSHX, Y PUSHX~ 
410 HOSTAB H L.XI, PLYRV, Y LXIX. 
!:iILABEL RELP M E I"IOV, H INX" M D MOV. H INX, 
bID A MOV, E ORA. EHN JRT, 0 PUSH, X' POPX. 
~:HOSSV X A LDX, HSATP CPI, RELP JRNZ, 
alA XRA. A BEHIND X STX. A BEHIND 1+ X STX, 
9lA AHEAD X STX, A AHEAD 1+ X STX, 

lOlA DELTADIST X STX. A OELTADIST 1+ X STX. 
1i/ASNOT ASSMSV X MVIX, 
12lLRDIST CALL. A OIST-l X STX. REL.P JMPR. 
t8lL.ABEL EHN A XRA, A"BEHIND Y STX, A BEHIND 1+ Y STX, 
141Y POPX. X POPX. H POP. O.POP. B POP. ASONTOP A MVI. 
151 A:::::::;I'1:;::;V PLYRV + ::;T(~, RET, 'ASSEMBLE> -- ..... :> 

BU(:::: 4 
01 ( INTERFACES TO THE TERSE WORLD) 

2:CODE PROPDELTAS OJ. X PUSHX. Y PUSHX, B PUSH, 
::::: v.!1ddr· L IYD, 
41DELTADIST Y L LDX. DELTADIST 1+ Y H LDX. 
51COPYDELTS CALL. 
b/B POP, Y POPX. x POPX. NEXT 
'7: , ...... , .. :::-

:1.0/ 
11: 
1. ~~ : 
:to :;: ~ 

j,1.J 1 

15: 



FILE = HF 
BLK= 0 

O! ( .I NTERFACES TO THE TERSE WORL.D".) 
1 I CODE JOIN:LIN~ 01, X PUSHX, V PUSHX, B PUSH. 
2lvaddr' LIVD·, HSATP HOS-:SV' Y MVIX, 'PL.VRV .Y L.XIX·, 
31HALTNOW CALL. 
4:B POP. V POPX,X POPX. NEXT, 
5: 
I.~.: --~).' 

71 

10: 
111 
1.2: 
1:::: r 

141 
15: 

BLI<::::: l 
0:< ASSIMUlATED NODE ROUTINE) 
i:F= GOHM,F= VIRG 
2:SUBR HASSIM <ASSEMBLE 01. PSW PUSH, 
:3 : D I !;::TVECT CALL, 
4- : LOOI<ASS CALL, " ' , 

51VIRGIN V A LOX. A ANA. 0<>, IF, 0 VIRGIN V MVIX. VIRG JMPR. 
61THEN, 
7:( AM I AT THE END OF THIS P~TH? ) 
e:TBDEST TCHGSTAT V BITX, GOHM JRZ. ( NO - I<ICKOUT 

10: 
11: 
121 

141 
j, ~3 I 

BU<= .:;-~ 

01 ( MORE ) 
11 LABEL VIF~G 

21X PUSHX, H ~USH. D PUSH. B PUSH. ( GRAB PARMS FROM LOR) 
3:NOWR B LXI, V PUSHX. H POP. B DAD. XCHO. 
4 I AI'-IEAD V L LDX, AHEAD 1 -I- Y H LDX. ( Ht..= FL ) 
51H PUSH, X POPX. 
61B DAD, POSI.J::N B LXI. LDH~. 
7: ( SET HOS DISTANCE TO N UNITS LESS THAN LEADER ) 
8:DISTANCE ,1+ X A LDX. DISPF X SUBX, 0<. IF. A XRA. THEN. 
9fA DISTANCE 1+ V, STX, A XRA, A DISTANCE V STX. 

10lTBDEST TCHGSTAT V RESX. ( DON'T ALARM TERSE) . 
ll1B POP. D POP, H POP. X POPX. 
121lABEL GOHM PSW POP. RET. ASSEMBLE> --> 
1 ·,:· I • ,_, f 

:1,41 
15: 



F'ILE; :::: HF 
BLK= :3 

. 0 I (FOLl.OW MI:INSTER ROtrr I NE ) 
IISUBR MONFOLLOW DI~ B PUSH. 
21V PU$HX. H POP •. NOWF< B LXI, B DArt.. XCHCi·,. 
3: ~SNATCHER Y L LD'X 7 SNATd'iER 1 + Y H LOX 7 B DAD • 
.q.: SNf%l'l..EN ,B LX I, LDIR. A Xf~A, A DEL TADIST Y ·STX. 
5lA DEL .. TADHrr 1+' Y STX, 
6:CALCXY CALL, 
7'B POP, PSW POP. RET. 
E: --:~. 

10 
11 
12 
:1.3 
14 
15 

BU(= 4· 
o ( ~::;PECIr-)I_ MASTEn VECTORING ROUTINE FCH~ I"",OSTA(;E:~; 

1 
2 SUBR HOSTAGEVECTOR PSW PUSH. 
3 HOSSV Y A LDX, HSATM CPI, MONFOLLOW JRZ. 
4 ASSIVj!:N Y A LD'X. A ANA. 
5 0<>. IF. PSW pop, HASSIM JMP, 
6 THEN. PSW pop, QISTVECT JMP. 
7: 
8lCODE HVECT-ON Y PUSHX, vaddr LIYD, 
9lHOSTACiEVECTOR H LXI, L CUSVEC Y STX, H CUSVEC 1+ Y STX, 

10ITB-DVECT TVMROPT2 Y SETX, Y POPX, NEXT 

1 ~:~ : 
1,:3: 
:1.4, I 
15: 



FILE :::: L.FN 
aL~~= 0 

Ol( LOOK FOR NEARBY THANGS ). 
1: ( HL= R,C IX:::: SU8J RET Z IF NEAR. NZ IF NOT 
2:SUBR NEARBY? NOWR X 0 LDX. NOWC X E LOX. 
310 A MOVI H CMP, 0=, IF. E A MOV, L CMP. 
4-: Fa. THEN·, 
5:0ISTANCE 1+ x A LDX. A ANA. 0=. IF. A INR. RET. THEN. 
61NOWD X C LDX. H PUSH, move=node CALL. H POPi 
710 A MOV. H CMP. RNZ. E A MOV. L CMP. RET. 

9: ( NEARBY LIST -- HL~~ TARG HL= LIST RET Z= NONE NZ= FOUND) 
10lSUBR NEARBYLIST M E MOV, H INX, M D MOV, H INX. 
l11D A MOV. E ORA. RZ. D PUSH. X POPX. EXX. 
12:NEARBY? CALL, EXX, NEARBYLIST JRNZ, 
13:1 A MVI. A ANA. RET. 
14: ._ ... <> 
j .'~ 1 • ,_, J 

BL.~:::"= 
0: ( 
1 : ( 

'1 
.1, 

CODE ROUTINE TO DO NEARBY CHECK ) 
C R LIST MTC? --- T ) 

2:CODE MTC? H POP. ( HL= LIST) 
3:EXX. D Pop, H POP, E H MOV. EXX. ( P,C 
4:X PUSHX. NEARBYLIST CALL. 0 H LXI. 0=. IF. H INX. THEN. 
S:X POPX. H PUSH. NEXT 

71DATA PCONFT MONVI • MONV2 • MONV3 • MONV4 , HOSVl • HOSV2 • 
e:HOSV3 , HOSV4 , TRSVl • TRSV2 • TRSV3 • TRSV4 7 TV1 , 0 • 
• :~ I 
" , 

10:: NOBODY=HOME=YET? 2DUP PCONFT MTC? IF j ELSE 2DROP 0 THEN; 
11 l .... _ .. > 

1. :::: : 
14: 
U5: 



FILe ·:='·T 
BLl<;;' 'C> 

Of (' PL.ACE TREASURE IN MAZE 
1 I TABLE "TREASURE -MAP TRSV 1 
21--')-
3: 
,41 
51 
61 
7 1 

9 
:1,0 
1 1 
j.2 
:1.3 
:1.4-
15 

, ' , 

• TRSV2 ~ TRSV3 1 

01 ( TASI< FOI~' A HUNI::: OF TREASIJRE 

TRSV4 , 

21= TREASURE-TASK ;TASK= 20 RND TIMER!-ON WAIT 
3 MAKE SELF APPEAR ) 
4, ESTPC)S 
5 THEJEWEL ANIM! lSTWRITE 
6 XOR-ON ZERODXDYAXAY 
7 10 TIMEBSCALE! 
a SELF MY FLAG VA FLAG!-ON GO DI ( TREA-S ) ZEROTJMEB 
9.2000 INCSCORE NULPAT ANIM! 1 TIMER!-ON'OO ; 

lOI······> 
111 
12: 
1 ::;:: ~ 

lA: 
15: 

8L1(= .-, ..::. 
01( PLACE TREASURE IN MAZE) 
ltV::::: THESPOT 
2 : HIDE:PEICE THESPOT ! BEGIN BEGIN 
3 NCOLS RND NROWS RND.START:C~~MBER? END 
4 NOBODY:HOME:YET? END 
5 2DUP THESPOT @ NOWR OVB! THESPOT'@ Nowe OVB! 

o , 

6 THESPOT @ ~OLL >TREASURE NODE! THESPOT @ TREASURE-TASK 
7 : HIDEiTREASURE TOTAL-JEWELS 0 DO 
8 I TREASURE-MAP @ HIDE:PEICE LOOP; 
9 : TREASURE=CHECI< PUSH=CCR :>TREASUHE NODE@ DUP IF 

10,DUP MVTVPE OVB@ T-TVP = IF 
111 ( 0EWELS-REVEALED 1+! ) THEN 1 SWAP MYFLAG OVB~ 
1210 PUSH=CCR >TREASURE NODE! ELSE ,DROP THEN; 

1.41 



, 
''!{;' - •. 

F. fLE . il\!I' 51:$ . 
BLK_ ·d~·'. . 

01 ( ROUTtE: 'SEARCH RClUT'INE ) 
ll~ VISITED MATRIX GOODIES.) 
2lDATA BITMASKS 1 B,2~B, 4 B. 8 B. 16 B, 32 B. 64 B. 128 B, 
~lsubR'BITA D PUSH. H PUSH. A E MOV, b ~ MVI, BITMASks H,LXI. 
41 D" DAD. M A MOV. H POP. D POP. RET, 
5IS0BR"VIS?HPUSH. B PUSH. Y'PUSHX. H POP~ VISMAT B LXI. B DAD,' 
6:E C MOV. B DAD" D A MOV, BITA CALL, MANA. B POP, H pOP. RET. 
71SUBRSETVIS H PUSH, B PUSH, Y PUSHX, H POP, VISMAT B LXI, 
81 B DAD·, E' C MOV.S [l/·m. [I A MOV. BIT"'> CALL. M ORA. A M t10V. 
9lB POP. H POP. RET. 

10l( CLEAR OUT VIS BITMATRIX) 
11lSUBR ZAPVIS B PUSH. H PUSH. VIS~0T B LXI, Y PUSHX. H POP, 
12lB DAD. NCOLS DO. 0 M MVI. H INX. LOOP. H POP, B POP. RET. 
13lSUBR noded A node A CALL. D PUSH, MPLO b LXI, D DAD. D POP, RET. 
l4 1---":> 
151 

EILK= l 
0: ( GENERATE TREE ENTRYS FOR ONE ENTRY) 
llF::::: RUGLP 
2 I !;,:UBR GENTE <AS!::;:EMBI..E l"IPLO C MV I. n 0 d~"!"'" CAL.L., H PUSH. :;,l B MV I • 
:3ILDAR, '7 ?lNI. A C MOV, 
4JBEGIN, H POP. H PUSH. B A MOV. 0 B MVI, B DAD. A B MOV, 
5lM A MOV. A ANA. 0<>. IF. D PUSH. move=node CALL. 
6IVIS? CALL. 0=, IF, ( GENERATE NODE) 
"1 I SET V I !;,: CALL. 
81MYBOSS Y A LDX, A TPL X STX. MY BOSS l+ Y A LDX. A TPI_ 1+ X STX. 
9:E TC X STX. D TR X STX, C TD X STX, 

10:TREECK Y L lDX, TREECK 1+ Y H LDX. FORKETH CALL. ( END CHECK? ) 
it:TEL D LXI, D DADX; 
12:THEN, D POP. THEN.·C A'MOV, A INR. 7 ANI. A C MOV. LOOP. H POP. 
1::3: RET, 
1. .q. I f-r:::SEI'1BI..".E> 
15: -:-"".> 

BU<=- 2 
0:< ADVANCE TREE ONE DEPTH DOWN) 
IISUBR ADVT MYBOSS Y L LOX, MYBOSS 1+ Y H LOX. 
21H INX. H INX. M E MOV. H INX, M 0 MOV. 
:3I,GENTE C::('~LL, MY BOSS Y L L...DX, l"IYBOS!3 1 + Y H LDX, 
4:TEL D LXI. D DAO. M E MOV. H INX. M D MOV, 
S:D INX, D A 1'10Y, E ORA·, 0=, IF, H INX. ELf::E, H [lCX, THEN, 
6:L MYBOSS Y STX. H MYBOSS 1+ Y STX, ADVT JRNZ. 
71-1 X 0 MVIX, X INXX. -1 X 0 MVIX, X INXX, RET. 

91· 
10: 
11: 
12: 
13: 
14: 
15: 



" yo,,, 

···iFlt~'. ~ RS, 
~ 'BLK= 3. I 

, 0 I ( . FIND PATH ROUTINE ) . 
1: ( BC';:TARGET R. t ne:= NOWR. NOWC HL= ENDCHK I V= 1'REE RAM' >. 
21CODE STARTS~ARCH X' PUSHX. n POp"V PUSHX, H POP. EXX, 
3/H POP; vadd~ ·LIVD. ZAPVlS.CALL. 
4 I (-');, X RA • , . ': 
51A FNDPTR V STX, A FNOPTR 1+ Y STX. 
6 I A !"IVBtISS V STX, A MVBOSS ,'1+ V STX', 
71NOWR V 0 LOX; NOWC V E LOX. 
:3: L TREECI< VSTX', H TREECI< 1 -I- Y S.;TX, 
91V PUSHX, X POPX. TREES B Lxi. B DADX. 

10lX PUSHX. GENTE CALL, H POP. 
llLL MVBOSS V STX, H MVBOSS 1+ V STX; , 
121-1 X 0 MVIX, X IN~~. -1 X 0 MVIX. X INXX, 
131X PUSHX. 0 POP, E FRONTIER Y STX, d FRONTIER 1+ V STX. 
14IEXX, D PUSH, X POPX, H PUSH, V POPX, NtXT --> 
1,5 I 

BU(::: 4 
Ol( MORE PATH FINDER) 
IIF= TREELP F= SCANBK F~ SCAN1 
2 SUBR BANGTREE <ASSEMBLE 
3 FRONTIER V E LDX, FRONTIER 1+ V D'LDX, D PUSH, X POPX, 
4 FNDPTR V L LDX, FNOPTR 1+ Y H LOX, 
5 L A MOV, H ORA. SCANI JRNZ, ADVT CALL, 
6 X PUSHX, D POP, E FRONTIER Y STX. 0 FRONTIER t+ YSTX, 
"7 A XRA. HET, 
:3, ..... _ .. :> 

101 
111 
12: 
i:3 : 
14: 
151 

BU<::::: 5 
01 ( MOF~E 

Ill-ABEL SCANI 0 B LXI, 
21 LABEL SCANSI< M E MOV, C M MOV, H INX, 
31M D MOV, B M MOV, H DCX, H B MOV, L C MOV, 
41E A MOV, 0 ORA. 
510<>. IF. XCHG. SCANBI< JMPH. THEN. 1 A MVI. A ANA. RET, 
6IASSEMBLE> 
71 

, 8/CODE LOOKAHEAD¥ PUSHX. D PO~. X PUSHX, H POP, EXX, 
9lVaddr LIYO. BANG THEE CALL. 0=, IF, 

1010 H LXI, 'ELSE. H PUSH, 1 H LXI. THEN, H PUSH. 
l1IEXX, H PUSH. X POPX, 0 PUSH. V POPX, NEXT 
12 r 
1:3 1· .. ·--··), 
i,4:1 
151 



F I LE:'".'-':: "RS . 
BLK::::: I;. 

,():( ROUTINE TO FIND BEST PATH TOWARD':::{ TAF~GET ) 
1: ( CHECK ROUTINE - ARE WE HOME YET?·) 
2lSUBR BULLSEYE? INTR Y A LDX, D CMP, RNZ, 
:] : I NTC Y A LDX, E Clvlr;:', mH 7 X PU::;::HX,: H POP. 
4:L FNDPTR Y STX. H FNDPTR 1+ Y STX, RET. 
~j:: RECON' 
6IBULLSEYE? STARTSEARCH BEGIN SYNC DI 
7lLOOKAHEAD END TRACKPTR V! COGO ; 
8lCODE FOLLOWTRACK V PUSHX. vaddr LIVD. 
9lTRACKPTR V L LDX. TRACKPTR 1+ V H LDX. 

101M E MOV. H INX. M D MOV. H INX. H INX. H INX. 
111E TRACKPTR Y STX, D TRACKPTR 1+ Y STX, M L MOV. 0 H MVI, 
121V POPX. H PUSH. NEXT ASSEMBLE> --> 
:l. :::: : 

1.4: 
:I. ~5 : 



,FIL.E ;;# H 
BlK::::: '0 

01' ( Ht)STt.GE r ABU::': , HOST (.~(;f.::: I NTERC,EPT CHECKER ~ ) 
11 ( CHECk HOSTAGE iNTERCEPT WITH MONSTERS) 
2.1DATA MONlIST MONV1. ' MONV2. MONV3 • 'MONV4 • 0 • 
3lHEX0202 DECIMAL 0= XYHOST 
41( HOSTAGES INTERCEPT CHECKER~ RUNS ~S HOOK 
5:~JBR HaS-MaN? FREEZE? CALL. RNZ, EXX, 
61MONlIST H LXI. XYHOST B LXI. CHECK=VECTOR=LIST CALL. 
7 I 0';:>. \1 F, 
all MYFLAG Y MVIX. ( SET ME EATEN) FREEZE CALL. 
91X PUSHX. D POP. E SNATCHER Y STX. D SNATCHER 1+ Y STX. 

10lY PUSHX. D POP. E MY SLAVE X STX. D MYSLAVE 1+ X STX. 
1 11 l"I!3(', TM HOS!;:;V Y MV I X. Hm. TNO~~ C (..) I .... I... ., 
1211 MYFI...AG X MVIX. ( TELL MONSTER MOVE FLAG) THEN. 
:l:3IEXX, .. RET. 
l4: ........ > 
151 

ElL 1<::::: :1. 
01 ( 'rASI< F'OF< (.') TE:!::T HCI!=:"t(:~GE ) HF::X 400 C::::: f:::X I TVEL. DE:C: I ,"1(.:11... 
llC V= RECURADDR ) 
21: HOSTAGE-TASK ;TASI(: 01 H-H-D DISPF VB! H-TYP MYTYPE VB! 
31ZEROTIMEB 20 RND TIMER!-ON WAIT DI ISTWRITE 
41ESTPOS ESTVALDIR BEGIN 01 0 MYFI...AG VB! 
5lHOSSV VEl@ HSFREE CASE DVECT-ON 
I:::' 1 ... 10:::: IOF (":iN 1M! XC)H--ON 1. 0 T Jt"IE:t)::::;C(~I...E! 0 T I l"IEF:M{fl( I 

71MYFLAG VA FLAG!-ON bo 
alELSE HSATP CASE 
9lPRTBM TIMEBMAX! 

10lHOSI0 A~IM! JOIN=LINE 
11.11 VIRGIN VB! 1 TIMEBSCALE! 
1.2 I ~'lYFL.r.~G v····· r::-I..AG! ·"·CIN HO:::::-.. I"iON? I"IOCII<! · .. ·(11\1 

l3lS00 INCSCORE HVECT-ON GO 
:L4: ..... _> 
1 ~5.: 

E:L.~<::::: 2 
0: ( FOLLOW MONSTER TO I\IEW HANGOUT 
llELSE HSATM CASE FREEZETH 
2:FLAG-OFF HVECT-ON 
:::::: HOCII(-"OFF 
4 : ZEROT I t1EB 
5: ( FOLLOW MONSTER TO ITS TARGEl POSITION) 
blBEGIN MYFLAG VA FLAG!-ON GO 01 FLAG? END 
,7: E::::TF'OS ESTV(~LDIR 
81UNFREEZE HSFREE HOSSV VB! ASNOT ASSMSV VB! 
91ELSE DROP THEN THEN THEN 0 END; 

:1.01··_·<> 
11: 

1.:3 : 
:1.4: 
1.S: 



F.XLE- == t:i 

BLI<= :3 
() I ( ,PLACE HOSTAGES-'XN' MAZE ) _ 
II: HIDE:HOS THESPOT ! BEGIN BEGIN 
2: NCalS f::ND NROWS m"D START: CHAMBER? END 
3 NOBODY:~OM~:YET? END -
4- THESPOT @ NO,wF~ OVB !THESf'OT @ NOWC OVB! 
5 THESPOT @ HOSTAGE-TASK ; 
6 : JAIL=HOS TOTAL-HOSTAGES P DO 
7 I HOSTAB @ HlPE:HOS lOOP 

101 
111 

1 :::~ I 
141 
1.51 

" 



"FIL~ . == . R .. ' 
BLk= o. . 

0:( vas interupt vecto~ erase VERASE VERASEWRITE ) <STK 
11SUBR JOR-FLIP VOXPAND Y B LOX, VOMAGIC. Y C LOX. 
21VOPATH Y H L.DX, 
:3:· VOPAT Y L. LDX. H INX.· 1'1 INX. ( P.3.t oi=f £'.€!t) H F'U:::I-l, X POPX, 
4: VOSCRADRH Y H LDX, VOSCRADR Y L LOX, 

::::: _ ....... ). 
c} t 
." I 

101 
HI 
121 

ElLK:::: 1 
01 ( ROUTINE TO LINK TO VGER WRITE ROUTINE 
11SUBR WRITE-LINK 
21 VBNOWRITE VLOGICSTAT Y BITX. 0=. IF. INTCPT IN. VWRITE CALL. 
3: TBINTCPT-CHK TVMROPT Y BITX, 0<>. IF, INTCPT IN. 
4: A ANA. Q<>. IF. TBINTCPT TCHGSTAT ,Y SETX. 
5: TBNOVECT TVMROPT Y SETX. THEN. THEN, 
61 ELSE. VBNOWRITE VLOGICSTAT Y RESX. THEN. RET. STK> --> 
7: 

101 
ill 
1.2: 
1 ~::: 
14: 
15: 

.... , .. ::. 
0: ( CHEC:I<! NE(',R 
1 IDATA PCON PLYRV • MONVl • MONV2 • MONV3 • 
2:MONV4 , TVl • TRSVl , TRSV2 • TRSV3 • TRSV4 • 
3lHOSV1 • HOSV2 • bmSV3 • HOSV4 , 0 • 
1.1·: ._ ...• > 

I. ' ... ~ 
7 

10 
1. 1 I 

12: 

14: 
1.51 



· ,F I LE. . == . R 
BLK= 3 

Ol( SPECIAL WRlTE ROUTINE FOR, REVEALS 
l:HEX OCOC C= XVZONE DECIMAL 
21F= REM~ F= RESL F= LISTEND 
3/SUBR REVEALWRITE <ASSEMBLE 0 H LXI. H PUSH. ( MARK STACK) 
4: ( V PUSHX. H. POP, CONFT~B D LX I, 'I) DAD, ) 
!:i / PCON H LXI. 
6:LA~EL REML M E MOV. H INX, M D MOV, H,INX. D A MOV. ~ ORA. 
7/LISTEND JRZ, D PUSH, X POPX, 
8: VBNOERASE VLOGICSTAT X BITX. REML JRNZ. 
9/ V'QPATH X A LDX, VCtPAT X ORAX. REML . .JFU, 

10: 
111-'-> 
1:2: 
3,:3: 
1.4 : 
15: 

BU<:::: 4 
ole MORE OF SPECIAL WRITE ROUTINE FOR REVEALS) 
1 : XYZONE B LX I 'J 

2lPROXlMITY-CHECK CALL, REML JRZ. 
3:X PUSHX, H PUSH, V PUSHX. X PUSHX, Y POPX, XOR-FLIP CALL, 
41Y POPX. H POP. REML JMPR. 
51LABEL LISTEND WRITE-LINK CALL,-
b:LABEL RESL D POP. D A MOV. E ORA. transition JZ. 
71V PUSHX, D PUSH. Y POPX, 
8:XOR-FLIP CALL. Y POPX,' RESL JMPR. 
9 : AS!;::EMBLE)' , .. _-:> 

10: ._-,-> 
:Lil 

'12 : 
13: 
14: 
1,5: 

BLK:::: c' 
''') 

0: ( TASK TO REVEAL PARTIAL PASSAGEWAY) 
11HEX 
2:400 C= INITIAL#LEAP 8 C= MAXREVDIST 
31100 C= REV VEL 4 C= SHORTGOAL 
41: OTHER:REVEAL ;TASK= 01 
S:ESTPOS DEPART:NODE INITIAL#LEAP DISTANCE V! ' 
b/REVVEL DELTADIST V! 
7: 8 XP(")ND! -ON 
:::: REVEALpAT ANIM! 
9:0R~ON PRTBM TIMEBMAX! 

1011STWRITE DVECT-ON 
:l t': M{,~XREVDIST Mf,~XDIST VB! REVEALWRITE ZGO 
1:;;::: DECIMAL ~ .. --> 
1.3: 
14: 
15: 



.fIL~.~ R ' ' 
BLKF ',b " 

OJ ( STL!FF TO SENDOFF OTHER REVEALS ) 
1'1 (' ',VECTOR# INDEX: VECTOR ._-- VECTORADDRESS 
21:!NDEX:VECTOR REVL * RVOV SWAP - ; 
~:: START: OTHER: REVEALS 
418 0 DO PUSH=CGR I TEST=REL 
51r~ PU~H:CCR I TEST=DRAWN 
bl'NOT IF ,. 
7:PUSH=CCR'1 ,INDEX:V~CTOR NOWR OVB! 
f:3 : I INDEx = V_ECTOR NOWC: OVEI! 
911 I INDEX:VECTOR NOWD OVB~ 

lOll INDEX:VECTOR OTHER:REVEAL DI 
l11THEN THEN LOOP --> 
1:;~ : 
1 ~~ I 
141 
1,5: 

BL..K= 7 
01 ( HEADLIGHT REVEALER ) 
11l'iEX : HEADLIGHT: REVEAL.. ; TASK: DI 
2lNOWC PLYRV OVB@ NOWC VB! NOWR PLVRV OVB@ NOWR VB! 
31NOWD PLYRV OVB@ NOWD VB! ESTPOS DEPART:NODE 
41MAXDIST VB@ SHORTGOAL - MAXDIST VB! 
5lREVEALPAT ANIM! OC XPAN6!-ON OR-ON ISTWRITE PRTBM TIMEBMAX! 
6IINITIAL#LEAP DISTANCE V! REVVEL DELTADIST V! DVECT-ON 
1lREVEALWRITE ZGO 01 
:::: .. - ..... ~:. 

101 
1 :l I 
1~~ ; 
:L:.:: 1

: 

1,41 ' 
1 C' , 
, ,_I I 

BU<= :::;: 
0: ( MORE HEADLIGHT REV~ALER ) 
IIPUSH=CCR NOWD VB@ TEST=DRAWN NOT IF 
2IREVEALED-PAT~S 1+! ( INCREMENT # OF PATHS REVEALED 
::;::1 THEN 
4IPUSH:CCR NOWD VB@ SET:DRAWN 
SIARRIVE=NODE PUSH=CCR NOWD VB@ COM 7 AND SET=DRAWN 
6IPUSH=CCR TEST=GROTTO=DRAWN NOT IF 
7ISTART:OTHER:REVEALS 
E: I GF<OTTOPAT AN r M ! l. STWR I TE OC XPAND! -ON 
91( CHECK=NEAR r TOTAL-REVEALED-GROTTOS 1+! 

lOll TIMER!-ON REVEALWRITE ZGO PUSH=CCR SET:GROTTO:DRAWN THEN 
11 :D[~C:IMAI_ .. _ .. -:> 

1"-· , , ..:; I 

141 
151 



;,,' 

F' I LE ::; I~, 

BU::::::: '7 
01 ( REVt~L FIRST CHAMBER 
1 1I,·\EX ~V:::: UNHOLl 
21= INITIAL:REVEAL fTASK: 
3lPLYRV NOWR ove@ NOWR VB~ ., 
4lPLYRV NOWC'OVB@ NOWC VB~ ESTPOS'DVECT-ON 
51 START= OTHER: REVEALS 
610ROTTOPAT ANIM~ lSTWRITE OC XPAND~ XPAND-ON OR-ON 
711 TIMER~-ON REVEALWRITE ZGO PUSH=CCR SET:GROTTO=DRAWN 
:::: 1 1. :::: UNROLL., B! 
9lBEGIN 1 TIMER!~ON WAIT UNROLL B@ DUP VERBL OUTP 4 + CUP 

101UNROLL B! 000 END; 
Ul 
j, ~-:.:: : [IF.~C: I MAL. ._.-:> 
1"', I 
, . .;) , 
141 
l~i : 



FILE: K 
'BLK= (> 

0: ( . I<~EV MaN I TOR - WA I T FOR;· N CHAMBER::: TO BE REVEALED 
11·' , 
2,:: KEY-TASK • TASK: 'K-TYP MYTYPE VB! 
~IBEGIN 3q TIMER!~ON WAIT.DJ . 
4: TOTAL'-REVEALED.;..GROTTOS @ KEY-THRESHOLD @ :> END' 
S:BEGIN BEGIN 
61NCOLS RND'NROWS 2- RND START:CHAMBER? END 
'7 I NOBODY: HQME:: YET? END .. 
SINOWR VB! NOWC VB! 
91SELF PUSH=CCR :>TREASURE NODE! 

1 (I I _"OM'> 
:1.1: 
12: 
13: 
14: 
15: 

BU{:::: 1 
Ol( KEY REVEALER ) 
1 : E::::TPO!:; 
2lKEYPAT ANIM! 1STWRITE XOR-ON 
31MYFLAG VA FLAG!-ON DVECT-ON GO DI 
4: < I<EY-S ) 
51< NOW REVEAL EXIT CHAMBER) 
61BEGIN 
'7 I STOP-COL B@ NOWC VB! START-ROW NOWR VB! ~STPOS 
8lGROTTOPAT ANIM! PLEASE-UPDATE 
91XOR-ON XPAND-ON 8 XPAND! 80 TIMER!-ON GO DI 

101-"-')-
1.11 
1,:2 : 
1 ,-;. I 

."-"'1 

141 
i5: 

SUo(:::: '-, ..:.. 

Ol( REVEAL THE EXIT CHAMBER) 
1lGROTTOPAT ANIM! lSTWRITE 12 XPAND! XPAND-ON OR-ON 
21t;STPOS 
:::: I 2 TIMER! ":"ON REVEALWR I TI:: ZOCI D I 
4, I BEG I N ESTPOS 
5lGROTTOPAT ANIM! 
611STWRITE XOR-ON XPANO-ON 8 XPANO! 20 TIMER!-ON GO OI 

(.') I 
" I 

10: 
1.1.1 
121 
1:3 I 
141 
lS: . 



,':" .. 
FILE ::::' K 
BLK= :3, ' 

01 ( 'MORE ExiT REVEALER, AND .<EY HIDER ) 
1 I PL-YRV NOWC OV~@ NOWC VB(il: :::: IF' 
2IPL.yRV NOWR OVB@ NOWR VE@ == IF 
31STOPme I+B! NO BREAK BZERO 

A THEN THEN 
5 0 END ; 
6 : HIDE=KEY BEGIN BEGIN 
7 NCOL8 RND NROWS,2- HND START:CHAMBER'? END 
8 NOBODY:HOME=YET? END 
9 2DUP TVI NOWR OVB! TVI NOWC OVB! 

10 TV1 ROLL >TREASURE NODE! TVI KEY-TASK 
11 ,._-), 
12 
13 
14: 
l!:;i: 

BU<:::: 4 
01 ( ROUTINE TO END GAME) 
1/= END-GAME ;TASK: 
210 BEHIND PLYRV OV@ BEGIN DUP WHILE SWAP 5000 + SWAP 
3:BEHIND OV@ REPEAT DROP INCSCORE 60 TIMER!-ON WAIT 
4/STOPme l+B! NOBREAK BZERO ; 

t:.: 
71 

10: 
111 
1.21 
13: 
:ll.l· : 
15: 



FILE: == P 
BU::'== O· 

o 1 ( .JOYST I (:1< ROUTI NES ) 
1. 1 HEX ( BV== ,.JOYCODE. BV== .JOYLA!3T ([1::::00 [IF' !·.***i!'****'IH~,*,II·if**-lt·* 
21 D('HA .JOYTBL --I EI, --j, B. "-1. B·, -·,,1 B, --1 B.O· B, 5 B.··-1 B, 
31-1 B. 2 B. 7 B. -1 B, -1 B. -1 8, -1 B.~1 B. 
4- 1.-1. B • 1 B , I.~. B; -1 B. :3 B.' 0 B.5 B,,' -1 B .• 
!::i I 4 B ., 2 B • 7.B • . .. 1 B • _ .. 1 B 1 " ... 1. B , -" 1 8 • . ... 1. B > 

61 ( SUBR MYINTR P$W PUSH. H PUSH. 12 IN •. CMA; IF ANI. 
7 1 dOYLAST H L. XI, " M eMP·, (.~ 1"1 t10V. ()(>. 1: F • 1 F f-I t1V 1: ,. il·IEN, 
81JOYCODE STA, H POp, PSW POP, SUIl JMP. ) 
91!:;UBR S€t:.jQ· ... ·c(,d€ 1.2 IN. CMA, :I.F ANI, {~ E MOV, 0 D MVI,. 

1.DIJOYTBL H LXI. D DAD. M A MOV, A ANA. RET, 
1.1. I CODE GET=JOYCODE . 
121'12 IN. CMA, iF ANI. A E MOV. 0 D MVI, JOYT8L H LXI. 
13:D DAD, M A MOV, A ANA, 0<. IF. 0 H LXI, ELSE. 
14lA E MOV. D PUSH, 1 H LXI. THEN, H PUSH. NEXT 
15 : DEC I MI~)L -"'-' ",:' 

BLI<= :1. 

0: ( NEW SCAN ADJUSTER) 
1lDATACCWTBL 3 8. 0 8. 1 B. 5 B. 2 B. 6 B. 7 B. 4 B. 
2lDATA CWTBL 1 B, 2 B. 4 8. 0 B, 7 B. 3 B. 5 8, 6 B. 
31F= scanr F~ noso 
41SU8R ad.j-scan <ASSEMBLE 
51H PUSH. 0 8 MVI. B DAD. M A MOV. A ANA. 
61scanr JRZ, H POP. C A MOV, RET. 
7lLA8EL scanr CCWT8L H LXI. B DAD. M EMOV. 0 D MVI. 
SlH POP, H PUSH, D DAD, M D MOV, 
'::' : CWTBL H L..X I, B Df-ID·,· C: (.:) I"IOV·, t1 C 1'10V·, H POP 1 B D(.)[I, 

10lA B MOV, M A MOV, 
lllA ANA. 0<>. IF •. D A MOV. A ANA. noso JRNZ. 
12:C A MOV. RET, THEN. DORA. n090 JRZ, E A MOV, RET. 
13:LABEL n090 B A MOV. RET. 
14 : ('·)~=;!3EMBL.E> 
:l. ~:j l ......... :> 

BLK"'''' '2 
'() : ( t'iOI::;:E!:n'l.JFF 
llCODE ADJ-SCAN EXX. B POP. H POP. 
2ladJ-scan CALL. A L MOV. 0 H MVI. H PUSH. EXX. NEXT --> 
31: TST 8 0 DO 2DUP MP~O NODE A I DUP . AbJ-SCAN . CR LOOP 2DROP 

c} , 
,," I 

10: 
U.: . 

14: 
1. ~'5 : 



FILE,::=: p 
BU<::-.:: :3 

o t ( INTERRUPT' LEVEL' .JOY MON I TOR ) 
1 BV= OBJECT-MOVING 

. 2 SUBR JOYCHECK OBJECT-MOVING LDA. A ANA. RZ. 
3 TBDEST TCHGSTAT Y BITX, RNZ, DISTANC~ 1+ Y A LOX, A ANA. RZ. 
4 set:Joycode CALL. 
5 0<. IF. ASSMSV Y A LDX~ ASCOOL C~I. 0<>. IF. 
6 0 H LXI. PLYRV DELTADIST + SHLD, THEN. RET. _ 
71THEN. PLAYERVELO LHLD. PLYRV DELTADIST + SHLD. CMA. 7 ANI. 
81NOWD Y CMPX. RNZ. 
9IREVERSE:DIRECTION CALL. HALTNOW CALL. 

10lNOWD Y A LOX. RRC. RRC. RRC. A VANGLE Y STX, RET. 
l11SUBR PLAYER-MONITOR JOYCHECK CALL. PILOTC CALL. RET. 

1.4: 
1.~i : 

ElL.'!<':::: !.J. 
0: ( PLAYER HOSTAGE INTERFACE JUNK) 
1. : F::" D I ::::1·1 
21SUBR dishos <ASSEMBLE 0 HOSTAB H LXI. 
:~::: LABEL DISH 11 E MOV, H I NX, 1"1 D MeN, H I NX·, D {) MO';,} , E OF({':J,I HZ, 

.4IXCHG. HOSSV B LXI, B DAD. M A MOV. HSATP CPl. 0=. IF. 
51HSFREE M MVI. MYFLAO HOSSV - B LXI, B DAD, 1 M MVI. THEN, 
6IXCHG. DISH JMPR. ASSEMBLE> 
71CODE DISHOS B PUSH, dishos CALL, B pop, NEXT 
:;;: 1 CODE j-·IAI....TEF;: ,·-!{:U_ TNOW C{4LL. NEXT 

10: 
1:1.1 

1 :::: : 
1.1.1. : 
:I.!:5 : 

BL.f:::::-..: ~5 

0: ( CHECK VECTOR FOR INTERCEPT WITH OTHER VECTORS) 
1.1 ( ROUTINE TO FIND I~TERCEPTORS. IF ANY) 
2: ( ENTRY: BC= NEARNESS X AND Y. HL~ CHECKLIST ADDR 
31 ( IY= SUBJECT VECTOR) 
41 ( RETURNS Z= NOFIND NZ= FIND. IX= FOUND THANG ) 
5 I F'-:: C~ 1...11 .. ·' 
(:. : :;::;UBF.;; C ~ U r. H ·::::(.·:I!::;:::3EI'1BLE 
"7 : L.ABEL. C: I...IH 
81M E MOV, H INX. M D MOV. H INX. D A MOV. E ORA. 
?IRZ. D PUSH, X prn~x, 

10 f HO::;;:;:::V x (.i LDX. I~:::;FHEE: CP I. 0:::::, IF. 
11IPROXIMITY-CHECK CALL. RNZ. THEN. C:UH JMPR. 
1.:;;:: : (.!i!::::::;EI"IBL.E> 

14: 
j l:::' I 

, ..... ' f 



FILE: == P 
BLK::=: 6 

o l. ( CHECK PLAYER INTERCEPT WITH OTHER VECibR~3 ,) , 
110 C::=: EATEN 1 C= EATHOST 
,-, I I" ATA 'I""HE" ""VI 'r ''''T M·' I\IV 1 M ·'I"IV·"'· M ··'N'}·-· M ,., Nlj4 ..::.! ) , _. ,Lp .. ". J .. ::. U " I. .• '.'::'. I.." . .::. > 1.,.1· ", 

::cl HEX (21)2 DECIM?%L C= XYBOUND~=; 

41( PLAYERS INTERCEPT, CHECKER, RUNS AS HOOK) 

(> " 

51SUBR PLAYER:INTERCEPT~CHECK FREEZE? CALL, RNZ, EXX. 
blCHECKLIST H LXI. XYBOUNDS B LXI. CHECK=VECTOR:LIST CALL, 
710<>. IF. 1 A MVI, PLAYERDEAD STA. FREEZE CALL. 
alEATEN FLAGCODE X MVIX. A MYFLAG X STX. ( SET EATEN FLAG) 
913 A MVI, 4 OUT, ELSE. 

101 ( ANY HOSTAGE ABOUT? ) 
1:1. 10 HOSTAB H LX I, XYBOUI'.lm:; B LX I" c: U~ H CALL, 
:1.210<>, IF·, 1. MYFU'4G X MVIX. ,HS;ATP HOSSV X MVIX. THEN, 
131A XRA. THEN. 4 OUT. 
11.)· : F.::X X, F<ET. 
1~31'''''''''> 

BLK:::: '7 
0: ( CHECI( VMAX :3hIITCH ) 
:I. II'-IEX 
21CODE VMAX? 0 H LXI. 12 IN~ 5 A BIT. 0=. IF. H INX. THEN. 
~:: 1 H PI...I~;;:;H, NE X T 

SICODE SETVEL EXX. H POP. Y PUSHX. vaddr lIYD. 
bll DELTADIST Y STX. H DELTADIST 1+ Y STX, PlAYERVELO SHlD. 

, 71Y POPX. EXX. NEXT 
:::: I DEC:It1('~L ,,--) 

101 
u. : 

j ''';. I 
• ,_t t 

14: 
1 ~:; : 

BU:::= 
0: ( EXPLOHE"!'''!(4lE ) 
1lHEX 200 C= PSPDH 180 C= PSPDM 100 C= PSPDL DECIMAL 
21= EXPLORE-M0ZE ;TASK: DI 
3IH-P-D DISPF VB! ESTPOS 
41PLAYERANIM ANIM! XOR-ON :l.STWRITE PRTSM TIMEBMAX! BEGIN 01 
SIPUSH=CCR, TEST: GROTTO= DRAWN IF GET=JOYCODE ELSE 0 THEN 
b 1 IF PU!:;! .. ·I: CCFi: !'1PL.O I\IODI:.····· SW{~P i~D.J·· .. ·:3CPil\j _ 
'7:DUP NOWD VB@COM '7 AND = IF HALTER THEN DUP NOWD VB! 
alDUP 32 * VANGLE VB! 

lO: 
111 
1. ~~ ; 
l.:J: 
1,4 : 
1 ~:5 : 

'. 
\' )" 

."." 
1"" ' 



" f' I LE==, ,P' 
B~K= 9 , 

"0 I ( MORE PLAYER StUFF' );' 
1 I PUSH: CCR 'ROT 'TEST: REL 
21' IF, ZEROTIMEB 
3IPUSH=CCR NOWD VB~ 
41 TEST: PRAWN' JF 
5IVMAX? IF PS~DH ELSE PSPDM 
6ITA~N ELSE PSPDL THEN SETVEL 
710~JECT-MOVING BONE ' 
6: I DEPART: NODE 

, 9 I PUSH: CCR NOWD VB@ TEST: DRAWN NOT r F ( MUNCH-·S 
101~OO INCSCORE REV V HEADLIGH1=REVEAL SYNC THEN 
111-'-> 
121 
131 
141 
1,51 

,BLK::::: 10 
01 ( EXPLORE-MAZE) 
11ELSE 0 SETVEL 3 TIMER!-ON 
21THEN ELSE 0 SETVEL 3 TIMER!-ON THEN 
3IPLA~ER:INTERCEPT:CHECK HPOK!-ON 
4lPROPDELTAS PLAYERDEAD FLAG!-ON DVECT-ON GO DI 
5 I OBJECT-MOVING BZERO 
6 FLAG? IF DI ZEROTIMEB DEATHACT ANIM! BITE:DUST 
7 0 SETVEL HALTER DISHOS 
8 20 TIMER!~ON GO DI PLAYERANIM ANIM! 
9 START-COL B@ NROWS 1- SET:NEW=MCCR ESTPOS 

1,0 PLAYERDEAD ZERO THEN DI 
11 _._)-
121 
131 
14· I 
151 

au::::::: 1,1. 
01 ( YET MORE PLAYER CONTROLLER) 
1IDEST? IF ARRIVE:NODE PROPDELTAS 
21 TREASURE = CHECK THEN 
310 END ~ DECIMAL --> 
41 
51 
61 
71 
,81 
t"::J I 
" 1 

10: 
11: 
I''") 1 ';:;.1 

1:31 
141 
151 

" , 



FIL~ ~.,~ip 
"sLKr~ 0 " 

01 ( PROCESS" A HOT ROD M I SSLF::: 
11eV= HOTFLIP 
2 I SUSR HOTROD, . ,/" 
3 I TBMISSLET.STAT Y BITX. ,( ar'e tAle r'eo?:l.dy tel f~I"'OCeSS 
41, RZ, ( NOT A MISSLE ) 
5~( A= timeba.e } m~sie~vml"' CALL. 
6 VBMISWRT VLOGICSTAT' Y BITX. ( tim. to write? ) 
7 VBMISWRT VLOGICSTAT Y RESX. 
8 0<:>,' IF. TSUR Y L LDX. TSUR 1+ Y H LDX', FORI<ETH CALL. 
9 THEN. RET. 

10 ---> 
lj" I 

121 
1~: : 
14: 
151 

BUo(= j, 

01 (81"I<H 
I/SUBR MIS-INT ( missle interrupt test) 
21 PSW PUSH. B PUSH, D PUSH, H PUSH. EXX. EXAF. 
31 PSW PUSH. B PUSH. D PUSH. H PUSH, Y PUSHX. X PUSHX. 
4 I ( 12 IN; CMA.' H~' ANI, , 
51...JOYL.AST H LXI. M CMP. A M MOV. 0<:>. IF. iF A MVI. THEN. 
61...JOYCODE STA. ) ( HOT ROD THE PLAYERS VECTOR) 
71HOTFLIP H LXI, M A MOV, A INR, 1 ANI, A M MOVi 
alo=. IF. PLYRV Y LXIX, PLAYER-MONITOR CALL. 
9'ELSE, Revv Y LXIX; T~EN, ~ A MVI. 

1 () HOTROD CALL, 
11 SWI2-NP ...JMP. 
12 : MYPl~ MYPUP MIS-INT SUJ1V ! -1 HORCB OUTP --> 
1.3 
1.4 
15 



" F]I,..E == M 
'c BL1<== 0 "", 

0: ( INDEXER ANO,:,'VtSA9LE MONSnER WRITER ) 
1 f: INDEX: MONSTE'R, MONVBYTES * MONVi :;WAP -" 

- , ' , 

31SUBR VISMONWRITE ( VISAB~E ,MONSTER WRITER ') 
41 VBNOERASE VLOGICSTAT Y BI1x. 0=. IF. 
51 VOPATH Y A LDX"VOPAT Y ORAX. O<:>.,lF, 
6. ~ VERA!3ECALL'. ,TI-'IEN. ( dor!.'" t er-ase, 'i f Or) pa tter'o 
7'1 ,ELSE. VBNOERASE VLOGIC8TAT Y RESX. THEN, , 
8: VBNOWRITE V(OGICSTAT Y BITX. 0=. IF. INTCPT IN, VWRITE CALL, 
9: TBINTCPT-CHK TVMROPT Y BITX, O~:>, IF. INTCPT IN. 

10: A ANA. 0=. IF. TBINTCPT TCHOSTAT Y SETX, 
III TBNOVECT TVMROPT Y SETX. THEN. THEN. 
121 ELSE. VBNOWRITE VLOGICSTAT Y RESX. THEN. 
1,:3: tr-aositiclo .JMP. 8TI0 "---:> 
141 
15: 

'BU(= 1 
01 ( MONSTEF< STUFF /" 
1 : DEC I !"IAL. 

,21( : NOMON8T ZERODXDYAXAY 10 TIMER!-ON 8TAY=PUT ; , 
31: BANISH:MONSTER BEGIN BEGIN NCOL.S RND DUP INTC VB! 
41NOWC PLYRV OVB@ - ABS 2 > END BEGIN NROWS RND DUP INTR VB! 
5lNOWR PLYRV OVB@ - ABS, 1 :> END INTC VB@ INTR VB@ NOBODY:HOME:Y~T? 
6. I END 2DFWP ; 
7/= MONGO INTERCEPT-ON DVECT-ON 
8 I VISFLAG VB(~ IF MYFACE V@ ANIM! VISI"IONWRITE ZOO DI 
9/INTERCEPT? IF 0 VrSFL.AG VB! THEN 

IOIELSE EYEBALLS-PAT ANIM! 00 DI INTERCEPT? IF 1 VISFLAG VB! THEN 
11lTHEN COOO ; 
121= FREESL.AVE 01 MYSLAVE V@ 
131( 0 MYSLAVE V~ SNATCHER + 
1410 MYSLAVE V! THEN,~ 

1.::il-'--) 

BU(::::: 2 
Ol( MORE MONSTER STUFF) 

V@ MYFLAG +' BONE 

11( COMPARE POSITION IN D AND E WITH POSITION IN VECTOR) 
,21 ( SUBR compos D A MOV. NOWR Y CMPX. RNZ, 
31E A MOV, NOWC Y CMPX. RET, ) 
4/CODE CHASEPLAYER EXX. X PUSHX. Y PUSHX. 
51PLYRV X LXIX. vaddr- LIYD, 
61NOWR X D LDX, NOWC X E LDX. NOWD X C LDX. 
7Imr)ve=or)de CALL, 
8lmr)vecheck CALL. CY, IF~ 
9lD INTR Y STX. E INTC Y STX. THEN. EXX, Y POPX, ,X POPX, NEXT 

101( GO ANYWHERE I AM NOT NOW) 
111= VAMOOSE BEGIN NeOLS RND INTC VB! NROWS RND INTR VB! 
1210N:TARGET?,NOT END; 

141 
1.51' 



F1LE "!:::t, M: 
BLK=: ·3 ' 

O~I (:'MONaT~Ft TA$):: ) 
lIHEX' ~() C= MONVEL 
21= MONSTER-TASK ;TASK~ 01 
31 RETURN:'INITIAL= POSITION 
4IES'rPOS 
~; I l1YFACE V@ ANIM! XCtR·-ON 1STWRITE BEGIN 01 
61 ON: TARGET? IF SMART~:; B@ RND' IF CHASEPLAYEF~ . 
7: ON:'TARGe:T? IF VAMOOSE THEN ELSE VAMOOSE· THEN 
8" RECON SETtO COGd DI ZEROTIMEB 
9 THEN FOLLOWTRACK NOWD VB! 

10 MONVEL DELTADIST V! DEPART:NODE 
11 ( HAVE MONSTER CRAWL ABOUT) 
12 BEGIN MYFLAG VA FLAG!-ON 
13 ' MONGO SETCO CO GO 01 
14 --> 

BU<= 4 
01< BANISHMENT STUFF) 
lIFLAO? IF 0 DELTADIST V! 
2IBANISH:MONSTER INTC VB@ BANC B! 
31INTR VB@ BANR B! 
41' RECON SETeo CO GO Dl -
510 MYFLAG VB! FLAG-OFF 
61 ( WANDER BACK TO WHERE MONSTER LAST CAME FROM) 
71BEGIN ESTPOS ZEROTIMEB 
e:bN:TARGET? NOT IF FOLLOWTRACK, NOWD VB! 
9IDEPART:NODE EXITVEL DELTADIST V~ 

iOIBEGIN ' MONGO SETCO CO GO DEST? END ARRIVE=NODE 0 
IllELSE 1 THEN END 
1:2IFREESLAVE 

, . . ' 

131UNFREEZE 1 ELSE 0 DEST? .IF ARRIVE:NODE DROP i THEN THEN 
14: ....... ). 

BU<= C:;' 
... ,' 

ole LAST BIT OF MONSTER STUFF) 
IIEND 0 END; 
2J [IEC: I MAL... -.. -:> 
:31 
41 

101 
111 
121 
1:;' I .. 
1.4 : 
151 

",~ , 



FILE ~":\ M, 
BU-':::::;, 6 

o }AMONSTER J'lIASH ) 
1fnTABlE MRT9l O.B. 0'8. 2 B~ 2 B. 
2 : BT ABLE MCTBL. 9 B, . NCOL.!;:: 1-- B lOB, NCOL.S 1-·· B, 

, :3 I :, MON!;:TERMf.\!3H MON:::TERCOUNT @ () DO I· JVleTB/... B@ 'r MRTBL. B@ 
4 II INDEX: MONSTER !:::ET: r NIT r l.\L.: MI~:CR THE!::;pm~ 

5 ~ I ,I NDE X ~ MON!3TER MYF ACE OV! I I NDE X: MONSTER IVIONSTER---T {.\!31< 
61LOOP 
7,:''''''-> 

1.0: 
11.: 
1.2: 
{;,:! : 

,1.4: 
:/.!5 : 



FILE",: VS 
'BU(;" 0" .' '. ., 

q,l'.(' VER~/ StRANGE:' CLEAR ~~OUT I NE ) 
U.He:X .' " 

. 2 :: BLUEP:I LL --1 4000 8CO FILl. ; 
:)'DECIMAL. 
4 --). 
r.-.::;t 

6 
7 
8 

13: 
14: 
15: 

• 



-.r ... 

,/'..tlLE ~ E "', 
\~ , 

',BL.K= 0 
"'0:(' PF'<E"VOER ACTIVITY') 

1 I HEX': EXP E-C MYPlJP XDI' SPARKLES-OFF, CLEA,R: SCORES ZAP.: VEeT 
'2: 8 0" DO 8' l' OUTP LOOP 
,:' ::::: I 4 DliP REMAININI:i-LIVES ! INITIAL-LIVES ! 

,,':, 4: GAME'-OVJ;.:R ZERO 
,5 I GAME# ,~ERO , , 

" 61BEGIN TOTAL-PATHS Z~RO 
"7JCHIEAPRND 0 RND# ! 

81 MA~~E: MAZE ( MAI<ERM ) ( JYIAKE DELTAS )' MD 
91SCRERASE 

10 1 BLl.IEFILL 
11.:--) 
1 ,-, I ..:.. 
1 "::' • 'J I 

14,1 
lS: 

BLK= 1, 
Ol( MORE EXPLORE) 
1:01 MYPl.IP ( MYINTR BAKIV ! ) ( AMUSE) 
2118 ~ERBL OUTP -1 HORCB OUTP 
:::: : BREAK NOBREAI( BONE ZAP: VEer 
41 ( TIME,·,BARS ') 
51 CLEAR: SCORE :VEC:TORS 
6 ,·n DE: TRE?'::3URE .JA I L: HOS 
7 NPLAYERS ZERO PLAYERUP ZERO 
8 REVEALED-PATHS ZERO 1 TOTAL-REVEAlED-OROTTOS 
9 _ .. _.). 

10 
1 1 
1 '7' .... • 
1:3 t 
14 I I 
l51 

BlK::::: :;~ 

Ole PRE VGER ACTIVITY) 
l:START~cbL @ DUP PLYRV NOWC OVB! 
2lREVV NOWC OVB! 
31START-ROW DUP PLYRV NOWR OVB! 
4lREVV NOWR OVB! PlAY~RDEAD ZERO 
513,GAME# @ + 4 MI~ MONSTER COUNT ! ( GAME# @ DUNG. B! 
6:DUNG-S ) GAME# @ 1+ 4 * 26 MIN KEY-THRESHOLD 
7IGAME, @ 1+ SMARTS B! FREEZEFLAG BZERO 
81P1SV DISPP1SCR P2SV DISPP2SCR 
9lBKGV INITIAl:REVEAL 

10lPLYRV EXPLORE-MAZE ( JOYV JOYSTICK-MONITOR 
:I. 1 I MONSTF-,RMASH TV 1 KEY·-T (4::::t< 
121DISPLAY:REMAINING=LIVES 8 7 Ol.lTP 
1:31--) 
:1.4 I 
11::" ,J • 

. . ,': -



Fll;:,El= 
BC}.~;'·":::;: ... 

Of(' YET MORE")· .. .• 
1 I IT GAME# 1,+! NOBREAt< B@ DLJP (I:::; IF. D I MYPUP 0' TVV::;: TVVL FIL.l... 
2lBREAK TV1 END~dAMETT THEN 
3:( 8 0 DO 8 I C~TP L.OOP ) 
4- I OAME-··OVE}':;: B(~OF~ ( EMU!:::! C ) END E···C ; 

. !',;i 1 DEC I M(")L. 
61 
7: 

.:)' 
" I 

101 
11: 
12: 

14: 
15: 

BU<:::: 4· 

" - ... - : . . ' 

0: ( THE MASTER VIDEO GAME VERBS 
1 : 
2 I: VG EXP ; 

4: .... _> 
S:::. I 
.... 1 I 

c:.\ 
71 

10: 
ill 
1.:2: : 
1:3 : 
14\ 
1t:.:J 
.1 •• _ i l 

OK 
O!< 

F'AGE F'AGE 
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