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TABLE1: APPLE 11 MEMORY MAPS 
A. MEMORY AREAS OVE!'?-WRITTEN WHEN BOOTING DOS 

Location on 
any system: 

H1&h••t RAM 
memory addr••• 

DOS moves 
HIMEM here 

[ Note 2 ] 

16383 ($3FFF) 

7424 ($1000) 

6912 ($1800) 

2559 ($9ff) 

2048 ($800) 

1023 ($3FF) 

768 ($300) 

Lowest RAM 

.. 

. 

.. 

1 

·¡ 
1 

1 
_[ 
¡ 
1 

H&m Relocat1d CO!I, 
(12300) on campl1tion 
byte e of boot 

+ 

-1 1 bytes not used 

1792 Three file 
($700) buf f ers of 

byr· 595 ($25)) bytes 
for input' & output 

DOS, where first booted 
from a ~faster diskette 

f Note 1 ) 

DOS Relocation Code 
[ Note 1 ) 

"Nibble" buffers 
used during boot 

First stege boot 
starts bere 

Memory address ---... '-------------~ 
~~0 ($000) 

Location on a 
48K system: 

-49151 ($BFFF) 

- 40192 ($9000) 

- 40184 ($9CF8) 

- 38400 ($9600) 

Note l. Thia memory ares is not affected \Jlten booting a~ diskette: 
DOS is placed directly !::ielow the Hig~est Wf Hemory address that was 
available on the svstem that !~IT!a11zed the Slave diskette, \lhether 
.appropr late to the present syster.i or not. 

B. MEMORY AREAS USED BY DOS AND EITHER BASIC 

Highest RAM 
memory address: 

49151 (SBFFF) -
on e 48K system u}s2 

($2A00) 
bytes 

! 
Intege~ BAS!C 
program linea 
start at llll!Ell 
and build down 

1 

Disk 
Operating 
System 

(if booted) 

Appl~1oft 
strtngs 

start at HI!!El1 
and build down 

1 ---L--------L ___ 

24576 
($6~00) -

16384 -
($4~~0) 

8192 
($200~) 

. 

2048 
($0800) -

Lowest RAH 
mecory address :._.... 

0000 ($~000) 

High-resolution graphics, Page 2 

[ Note 5 ) 

High-resolution graphics
1 

Page l 

------¡Ñ;;-t;¡-¡---1---. 

1 
1-
1 
1 
1 

Disk~tte -------+- Applesoft 
Either BASIC's 1 (if used) 

1 occuptes variables 
1 

start at LOHE!I 1 this space 
a,d build up 1 r ?lote 4 J 

1 1 

~:~;~:5n: 1-- 1 
1 
1 

p,sh LOMEM up 1 1 
1 1 1 . 

BASIC System uae: 
low-resalution graphics 

and text screen, ·etc. 

111 thout DOS, 
•lther BASJC 

- •~ts HIHEM here 
[ Note 2 ) 

Booting DOS 
- B!tl HUtEM h1r1 

[ Note 2 J 

FP (diskette) 
sets LO~El! at 
12291 (5300]) 

[ Note 2 ) 

FP (firmware) 
and IST set 

LOHE!1 here 
! Note 2 l 

ffote 2. If your systel!I. is in Integer SASIC
1 

the HIHFli pointer can be 
found Clow byte first, then high byte) in locatlons 76-77 ($4C-$4D). lf 
your system is ln APPLESOFT BASJC, the HJHEM po!nter 11 in loc1tlon1 



II. TílASLM:ION 

un trta~~ulo •n l~ p~rt& $Uperior iz~uierda de la pantalla v 
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Tt'<ll$ l-llc ton. 

TRASLACION 
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llI. 1 ADAPTACICN A LA APFLE JI 
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.;s;iii:c:a.:i.:m ,¡t, l:i;¡•J gr<l'l'ico a un mic1-.:ico1llp•Jf;.;pjor A¡:iple II, e-;; que 

el e ;a d~ 1 fd \"'i e·:;t.;i invertido, e5f:o es, la coordenada <O, 0) 

<O. 191) 

filf le>r::<'Jl i :ta en S?L an~ulo inier ior iz:q_•Jierdo, q_ueda11do lo-s ·~Jes 

de la ¡;iguientC!I -i'orr. . .a: 

2 3 
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---
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PARAMETRO PAR PARlllIBTRO NON 1 

.. 
1 

BYTE CON BIT 8 BYTE CON BIT 8 BYTE CON BIT 8 BYTE CON BIT 3 1 
~ = 1 = ~ = 1 = .(1 
, 
i 
' J 
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1 
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1 ¡ 
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1 
¡ 
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! 
i 
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' 

ROJO ROJO VERDE AZUL VIOLET.4- i 
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i 
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1 1 
1 ' ' 1 
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¡ 1 
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tJ:::üO L[rA .+ f·1Cll)>:: '3660 LOF'O U"'•' 000 r=op 1

1
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LJJ:Jü SIG !_[""' .1.1:• (~690 lüPl P.OP +U!f'l:'. TErHEtJDO Etl EL 
(.J:'.40 t::~JE t·1C1:::ü ·;r A:::: D!V 7 ><:ü (17üü L.[1f! ( LPCiCl"·,, 'r1 CA¡;:F:'r' EL !3IT A 
f;J:50 t_[ .. fl ~A 1r1 or.:· AV :><ü lJ71(1 ~:c11_ H"ArJSFEf.'.!f;', 
iJ::to ~:J:'i~I ,;·FT ~172C1 STA <:LF'RG". 'r' C1UE :::E EWl.IErl-



1)7](1 ~:OL ''U·lf(.; WA Etl EL BIT 109(1 OPA ,¡BICO 

07..\[1 Ir ~ 1T1 (1 OE U.lA)(; 1100 STA ( LPAC;>. 'y' 

0750 CP'1' ,¡.F(IP I 11.1(1 Hl'r' 
(176(1 BMI LOPl 112(1 ST'T' ,¡,F(lf:': I 

ü77(1 t;:EC! 1_0P1 !.1](1 CP'1' *LIMI 

LJ780 ltK ,,,FOF: I 1140 E'tlE LOP2 

(1790 r:p:,: .1 F(IF: I 1150 RTS 

cJ!:::oo B~JE LOPO --------------- l:1.6C1 

m::io L_[-.¡"'1 (•2::: :!.l7ü E:IT7 LD"i o:::O EL E: IT [-.E CürJT 

üE:2ü SEC 1.t:::·[1 All[., E:f.::Cítl LO I!JIJALA AL 

ot::o :~:1~ +:O .!.1.90 STA +~:reo [-.E_ FOl~[<1J 

l):::4(1 ·;TA -+'LI MI Llt-1!=40-C! 1:::00 RTS 

o::: so !_()A üüO FOR I=O TO LIMI 1~:~s1 ·--------------------------------
l)::::60 ·;T8 t•FORI -1. !220 DI 1·l7 L[11r1 o::: ESTA PUT IrJA OI './ 

üB?t1 ne i2::·0 SEC ElffRE 7 
o:::::::o LOF'2 LC•A 000 !24[1 SBC 007 DEJArmci EL PES 

o:::9ü STA .+.FOF:K 1250 (il F'HF· Etl O 'T" EL MO[• 
090[1 ·;TP +U·lA:': 1260 i;:c11_ +O Etl EL ACUM 
05'10 L1::F':'." CLC 1.270 HSL 1UJA~,; 

L]92ü f•c-.c ·1,FC•F: 1 FOR f<=O TO MOD:,.: 12::::0 POI_ 

09:(1 1:·•.1p +-LIMI 12'30 FU· 

(J94(1 E:E(1 CAT-1:2 1::00 !::C{: SUM 
095Ci i;;·i:ir.· ••U·Jff.: 1::10 SBC 007 
0~•6(1 TH 1

T
1 ~:ORo'.LPAG) .. I +f.'. 1:·.:-0 JMP C:•2 

0::17(1 LL1A ( LF'fH3) . 1
1' :..:::(1 SUM AE•C 007 

(19:::ü c:·o1_ 2.:'."4ü [\·:· C>E'r' 
L)~t9(1 STA (!._F'HIJ) .. '1

1 1?.50 E:rJE M 
1(10(1 P(1L 11_!,IA'•< E60 E:CS l_ll_T 

2.010 H~C ;t.FOF·~:: 1::70 8C1C 007' 

to~O t_[-.A ot.F(1pf-:· r:E:•;T K E:::ü CLC 

1CCü CP:o: *Fo:;·}:: 1::~0 IJLT PüL +·C! 

1(1..\(1 E:t:E LOP:. 14üü f?TS 

1050 CAM2 LC"r «1"0~'.~ i:·otlE El BIT ~ 1.:i10 ==========~=~~================== 

106(1 LC•li (LF'8G>, '1' rn (LF'AG). '1' 1420 t·11JP8 L_[,8 'X•ü •·1UE'·-'E PALAE:F'AS 

1070 cu:: 1.i.::c1 STA .+.u=·~~G C•E ur J i;'Er HiLOr J 

10::;::(1 i;:OF: ~.!.1(1 STA .t 1_i:·f;["1 i-~ urr.:o. CüPEr1-



145(1 LDA ~::.GF ZAtl[>Q [lE ABAJO 181(1 ST:< ,+,FORK _1~1 

1460 STA *HPAG HACIA ARR IE:A Y 1820 ST't' otUMI 

1470 STA *HPGD DE DER A 1 ZCl. 1Kf:O TPAL LD't' o+FORK TF:ASLA[iA LA 

14:30 LC•A üCO IIHCIALIZA LOS 1840 LOA r,LPAG) . 't' FORK DEL REt liJL : 

1490 STA *1192 REtlG 'r' './AR PARA 1850 UN *LIMI ORIG A LA PAL 1 

1500 STA *FORI LOS LOOPS 1f:6(1 STA (LPGD), 'r' LIMI [!EL F:ENGL 1 

1510 SEC Etl L~IAX PONE 1870 [JEC +LIMI DESTitlO 
18:3(1 DEC *FORK 

1 

152(1 LDA (127 EL IND DE LA 
1510 SBC *Q IZO Etl F:ENGL 189(1 BPL TPAL 

154(1 STA *UlAí'. OPG = 39 - Q; 1..Ciü0 LDA *(! ============== 
155(1 Ll'•l< 0(10 1910 BEQ RT BORRA LA PARTE 

1560 LD't1 :t:R'T1 SAL TA REim OUE 1920 LDA E:KGll IZO DE LA PAtl-

1570 QUIT BEQ TRAS 110 SE PUEDEN 1930 LD't' *LIMI TALLA PürH ENDO 

l5SC1 JSR REQ TRASLADARJ 1940 F:EY STA (LPQD). 'r' EL COLOR COMO. 

1590 OE'r' REG CAL INO 1950 OE'r' EL Fotmo 

1600 JMP QUIT RENGL ORIGEN 196(1 BPL RE't' 
161(1 TPAS JSR TREG TRASLADA RENGL 1970 RTS 
162(1 LD>'. mn: 198(1 :================================ 
163(1 .JSR F:EG CAL N'v'O RENG : LCi9(1 F:EG ..DEC * 1192 .. :( CAL F.:ENGL IllME-
1640 LDl< üüü 2[10[1 BEQ RTRG DIATO ANTERIOR; 
1650 JSR REG 201(1 LDA O::F SI l-0:=0 PAGl 
1660 BtlE TRAS DESTitW '1' ORIG 2020 All[i * I 192, :< SI X=J: PAG2 

167(1 L[•A *A'r' ============== ' 2(13(1 BEO MZ 
168(1 BEO F.:T BOF.'f;:R LA PARTE ¡ 204(1 LDA üü7 FOF: I=191 TO 1.. -

! 169(1 BOF:R LD't' 027 SUPEF.:IOR DE LA :1 
170(1 LDA BKGtl PRtHALLA, PON! l 2(150 AND * I 192, l'. IF I MOD 64=0 

1710 BPAL STA ( LPG[:o) . 'r' Et IDO EL COLOR ! 2(160 BEQ M4 LPRG=H!1F58 

1720 DE'r' DEL FONM ' 2(17(1 SEC ELSE 

17J:O BPL BPAL 2[1:3(1 LOA '+HPAG. )-( IF 1 MOD 8 = O 

1740 L[ii( ~XG 209(1 SBC 004 LPRG=,H:t.188(1 

175(1 JSF.: F:EG '2100 STA *HPAG, )< ELSE 

1760 BllE BORF: 2110 JMP RTF:G LPAG=*-t4üü 

1770 RT RTS '2120 M4 CLC 

17:3(1 -------------------------------- ' 21.J:O LDA '+·LPAG, )'. 

179[1 TREG LDi( *UIAX MARGEN [•ER REN ! 21.1(1 ADC 080 

1E:ü0 LDY 027 OF.:G-X, REtl DES ¡ 2150 STA *LPAG, >,; 



2160 
217(1 
2180 
2190 
2200 M3 

LDA *HPAG .. >( 
ADC 018 
STA *HPAG,X 
JMP RTF:G 
CLC 
LDA :+:LPAG, i·( 

ADC 058 
STR *LPAG,X 
LC•A >+<HPAQ, l< 
ADC 01F 

2210 
2220 
2230 
224(1 
2250 
2260 
2270 
2280 
229(1 
2300 
23:10 
23:20 

STA :+:HPAG,X 
RTRG RTS 

2!.30 
23:40 
23:50 
2160 
2370 

: ****************************'**** 
LDA 020 INICIALIZACION 
STA HPAG HIRES, SIN BO-
LC<A tC057 RRAR LA FIGURA 
LDA $CC153 CARGADA. 
LOA $C050 
LDA ()(11) 

TA~·~ 

TA'T' 
JSR $D02E 

23:8(1 FW RTS 
21:.:i0 . rn 

........ ,,. 



........... 
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-4 Ai+ AC + AD ~se +8D ~CD 

ASC , ABU +~RE +ACD +ACE + ADE + BCD + BCE + BDE 
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CUEHDA ~E BITS 8~ LA VARIABLE 

10 

01 

un 

lin1pi.:at~ 

OG 

f"O 

4 FF 



::-1 ! "1 

........... ,., 

Val~~ a cargar lEtn 

Fr 

e·;;to 

. ' 
'":. 

,j !.Sfj1:>ni.bla-·;, 

e i 

OOC'O, CrC·t)Q 

1010, 1010 

01(·1 ( 0101 

lllL llt'L 



:.}n 

-:'. ,¡) n ~ -~ : •: ~í l' 

h-:3C~r 

e·:, +;ot:2tlmente 

SC n AB + (A+BI C 

4 ~B + AC + AD + BC + BD • CD 

A2 + <A+EI C + \~+B•CI D 



.11i ·;mo1 

ren.g l~Jn¿.·:; 

AS 



.. ,_" 

¡. 

·~ J- " 

: ·, .~ ' 

·•' 1·· 

'li r,f 11 " un !~HlJ ,¡,, tít. ... ¡ - ~ ,, ' 

·l , J :1t1.,lu 1 ~ ¡ 
" I' 

' ·~ ;¡ ~· ' ...,.¡ 
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>;;J 
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)l"H1 PF.'.OGRRMA OUE LLAMA A LA 
ESCALA 

>LIST 
1.0 PQfc;E 74, 0 · 

EM $1000 
2(1 F'Of.'.E 75 .. 16 · 
25 i<O='t1(1 

:rn DIM A:tf8") 

F'Ol<E 2(14. (1 · 

F'OfT 205.16 

PUTWA DE 

"'EM LO~JM 

35 F'OKE 8(13,(1· REM COLOI''. (•EL FOtJC•O 

J? F'RitH "E:LOA[:• REDC" 
4(1 ltJF'UT "DESEAS CARGAR ALGUtJA FIGU 

RA''.°' ".• A:t : I F A:t= "NO" THEN GOTO 
100 

50 PRitJl:. "E:LOA(l ".: A:r 
60 CALL 295J: 

100 INPUT "PAPAMETROS PARA LA ESCALA 
<:>t. •,•::: 11 

•• ;.::o .. ',-'ü 
110 CALL 2C14IO: 
:120 EtJ(:o 

~ .. 

":>REM PROGRAMA QUE· LLAMA A LA RUTINA DE. 
, ESCALA 
>LIST 

1.0 POKE 74,0: POKE 204,0: REM LOWM 
EM $1000 

20 POKE 75,16: POKE 205,16 
25 XO=YO 
30 l>IM A:t<B> 
3:5 POKE sin. 0 : REM COLOR DEL FONDO 

3:7 PRINT "BLOAD REDC" 
40 INPUT "DESEAS CARGAR ALGUNA FIGU 

RA? ", At: IF At="NO" THEN GOTO 
10(1 

50 PRWT "BLOAD "; A:t 
60 CALL 2953 

100 INPUT "PARAMETROS PARA LA ESCALA 
<X, Y) ", X0, "'0 

110 CALL 2048 
12_0_ EU[\ 



fü3Vr UIAX . DL 000b-- PARAM DE.ESCALA (142(1 .. ----STff NPR.G 
0~:::12~) REIH . C•L 0007 RENGL DE t1Ef·Kl5 04](1 JSR OBTP 08T PRF:AM ESCAL 
0o:w CDIS DL 13007 CAMPOS DISP•:1rJI8 044(1 J~.R PAL! CAL PAL IllICIAL 
0ü4(1 Ai;:OL . DL 0007 COtJTADOR PAL 045[1 LDA *A'T' l/E SI At1PLI R O 
0050 NOR . DL (1(11ftt # RENG REDUC Y 0460 Bt1I NEG REriUCE PARA 
0060 A1

1
1 DL üüo:=: PAPAM DE ESCALA 047(1 LDX 00(1 

0ü70 P UH . DL 13(1(19 PRLAB IN I C IRL 048(1 JMP ACT 
0ü8(1 BHJI DL 0~10A BIT INICIAL 049[1 llEG LDX ü(G 
0090 CP'JL DL 0008 APUrJT REflG PRG 0500 ACT JSR ACTF: RCT RPUIH F:EllG 
0100 CP'r'H . DL l)l)(JC ESC. EN 'T'; 051ü CONT LDA *U·IRi'. SI UlAX:>=ü 
0110 BI . l)L 0008 TF.:Ar6ITORIA 0520 BMI C2 
012[1 PI . DL l1üOC TRRNS I TOF: IR 053(1 JSF: Ese:'< AMPLIA i{ 

0HO 8PRR . DL QtOOD NO BITS POS PAR 0540 BNE CZ 
0140 BNOI ¡ . DL OOOE rm BITS POS llOtl 0550 BEQ C5 
01.5(1 POS! .DL OOOF POS INICIAL 0560 ¡"'..., 

~~ JSR REDi'. 5!110 REC<UCE :.: 
0160 POSF . DL 0010 POS FWRL ü57(1 BEQ C5 
0170 BITS . DL Oülü 2 8 ITS A ESCALA ~35:3(1 e:: LDA *A'r' SI A1

T
1(0 

0180 !192 . DL ü019 CONT RENG HIRES 0590 BPL C4 
0190 LPAG . [)L 001A APUrff RENG PAGl 060[1 JSR PED'r' REr,UCE 'r' 
020(1 HPAG DL (1')18 061[1 BNE corn 
0210 FORI . DL OülC corn REtlG HIRES (]€.2(1 C4 JSR ESC'r s rno AMPLI fj 'r' 
0:~2[1 LPGD . DL 001.D APUNT RENG PAG2 (16}[1 BNE COtff 
~)23€1 HPGD . [)L 001E 1)64(1 C5 JSR P2-1 PASA PRG 2 A 1 
024(1 Cl':ES . DL üOlF CAMF' PESTRtlTES 0650 RTS 
025(1 LMEM DL orc14A !NIC VAR 8ASIC iJ66(1 . ********'t'****·l··l··•'·l-'l''l'**·l"l'**·l·'t*'l4*'1-
0"26(1 BKGll DL üJ.23 COLOR Formo 0670 08TP LDY 0ü5 OBT PARAM ESCA 
0270 ~¡PAG . DL 0?26 # PAG 80RRAP 0680 JSR LEE LA PARA ),'., 'r' 
0:28ü REG1 . DL 57DO REllG 1 ESCALA 'r' 069(1 STA *UJA>-: PAF:AM X =) U.JA:< 
0290 REG2 . DL 58[i(J REllG 2 ESCALA 'r' 0700 LDY 00C 

• 030(1 REG:.?. . DL 5FDC1 RENG l ESCALA 'r' ' 
0710 JSR LEE PARRM 'r' =) A'r' 

0J:HJ 8PG2 . DL D~JOE BORRA PRG 2 0720 STA *A'r' f1PUtH AL FWAL 
0320 GETX . DL DJ9D F:UTillA OBT ;; 0730 LDA ü[lO [,E LOS REtK.1L C•E 
IB30 GET'r' DL DlAF RUTHIR OE:T 'r 074(1 STA *LF'fiG LAS PRG 1 'r' 2 
0340 RERR DL EE68 RIJT F:Rt lGE H::F: 0750 STA *LPGD [IE HIRES 
0350 : ******'1'*****4·* .. '***'+'*********·+'·l'** 0760 LDA CüF F'RG1=HPAG, LPRG 
036[1 :* RUTHlA DE ESCALA Erl HIRES ** 0770 STA *HPAG PAG2=HPGD.LPGD 
0370 : ************'l'**********·l'·l'l'*·+'·l'·l''I·* 0780 LDR 05F 
0J:8ü LDA 040 BOPRR PRG 2 0790 STA 't-HPG[i 
03:9(1 STA NPAG 000(1 LDA OC0 
040(1 JSR 8PG2 081(1 STA *I1?2 
11410 LDA 020 --~7!~(1 STA -tFOPI 



0830 LDA 000 1240 - -}MP i\RES 
0840 STA *tlOR 1250 X4 LDY 00F 
1)85(1 RETS RTS 1260 LDX 006 
0860 :================================ 1270 XF.:ES STY *P HH 
0:370 LEE LDA (lt1EM)_. 'r' OBT PARAM A PAR 1280 STX *BltH 
08:30 CMP 006 TIR VARIABLES 129(1 RTS 
0890 BMI LE1 INT -BAS I C.; DA 13:0(1 : ********************'t:j::l-**'1--1:.t:*-l"t- t 

0900 JMP RERR ERROR SI NO B10 ACTR LDA *A'r' SACA EL '·iALOR 

0910 LE1 CMP OFB ESTAN Erl EL B20 BPL 'r'ABS RESOLUTO (iE A',' 

092[1 BPL LE2 RAtlGO 5 .. -5 !J:3(1 EOR OFF 
0930 JMP RERR 134(1 CLC 
094(1 LE2 CMP (iFF E:5(1 A[;C (101 CALCULA CUAtHOS 

ü95(1 sm LEJ: 1?60 ~'ABS TA'r' F.'EtlG DE MEtJOS 

13960 CMP 001 137(1 BEC! COtl1 POR ESCALA Erl ·~ 

ü97(1 BNE LE4 E8C1 LDA 010 ESC -F:EtlG 
098(1 LE3 LDA (1(1(1 E90 STA >t:REtH 0.1 (1 

099(1 LE4 RTS 1400 LDA 0?.(1 .... 4:3 <. 

1(10(1 : **************'!'************'!'**** 1410 DEY J: 64 
1010 PRLI LDA llUlAi\ SACA EL './ALOR 142(1 L1 DEY 4 72 
1020 BPL >mBS ABSOLUTO DEL 1430 BEQ Cürl1 5 76 
103(1 EOR OFF PAF:AM X 1440 CLC 
1040 CLC 145(1 ADC :t:RENI 
H35(1 ADC OC11 1460 ROR >t:f;'EtlI 

106(1 XABS TAX 1470 J11P L1 

1070 BNE X2-5 OBT PAL ',' BIT 14:30 CON1 STA *REtH 

1080 LCN üü[1 ItHCIAL Erl F:EtlG 149[1 L2 DEC :t:F:EtH ACT F:ENGL OEPEri 

1090 LO~. üü7 ESC PAL BIT 1500 BMI RETS DIErlDO DE X 

110(1 JMP ><F.:ES 0,1 0 7 151(1 BEQ RETS 

111(1 X2-5 CP:< OüJ: 2 10 7 152(1 JSR REG 

1120 BMI X2 3 13 4 153(1 JMP L2 

1130 BEO X2 4 15 6 154(1 : **********'+'*'~*'t-:t:*-**'1-*--+-*******'i'*'¡' 
1140 CPX [1(14 5 16 7 155(1 ESCX JSR mm HACE LA ESCALA 

1150 BEQ l<4 156(1 BEQ COP'r' SOBl':E EL EJE X 

1160 LD'r ü1C1 157(1 LOA <LPAGi .. Y 
117(1 LDX ü07 1580 JSR INI1 

1180 JMP XRES PAL INI=PHII 1590 STA <LPAG). 'r 

1190 X2 LD'r' m3A PAL ItH=PitH 1600 JSR ESCR ESCALA l''EtKíl 

1200 LOi-: 0~37 1610 JSR F.:OTA 

1210 JMP XRES 1620 LDX 000 

1220 X3 LDY OOD 1630 JSR REG 

-!~~:?O LDX 004 . 1640 RTS ACT LOS AF'Urff 



1650 
166(1 
167(1 
1680 
1690 
1700 
171(1 
172(1 
173(1 

174(1 
175[1 
176(1 
177(1 
1780 
1790 
1E:0(1 
181(1 
1820 
1E:?.0 
1840 
1850 
1860 
187(1 
1\:::8".J 
189(1 

190(1 
191(1 
192(1 

1930 
194(1 
1..<;15(1 
1960 
1970 
19:30 
1990 
2000 
2010 
2020 
2010 
2040 
2050 

:================================ 
HJI0 LD't' *PHJI 

BEO RET1 
ST'T' '+PI 
Ui;-,: *BHH 
STX *BI 
RTS 

ItJIC APUllT PAL 
BITS HIICIRLES 

:================================ 
I tH 1 CP>!. t)Q? 

BEO RET1 
ROR 
rnx 
.JMP HH1 

SI BINDG HACE 
ROF: PAF:A ACT 
APUtff BITS EN 
PAL HHCIRL 

:================================ 
COP'r' L(i'T' 027 COPIA EL F:EHG 
C1 LDR <LPRG) .• 'r' ORIGEN AL OEST 

STA (LPGD). 'T' 
DE'.' 
BPL C1 
LDX 000 
.JSR REG 

RET1 RTS 
-================================ 
ROTA LD°T' 0ü0 POR TEtlER EMPR-

ST'r' *AROL CR(lA LA INF Etl 
Rü LDA (LPGD), ·~ LO:=. 8 BITS, SE 

ROL HACE F:OL PARA 
PHF' OBT 8 IT -8 ·~ ROF: 
CLC PAPA POtlER COtff 
ROF: 
STA ( LPGC\) .. 'r' 
HN 

Rl PLF' 
LOA ( LF'@), 'r' 
FOL 
STA ( LPGD) . 'r' 
PHF' 
IIN 
CP'~ ü2S 
BMI Rl 
PLP 

2(16(1 
207(1 
20:30 
~'(19(1 

2100 
21.1(1 
212(1 
21.3(1 
2140 
2150 
216(1 
2170 
2180 
2190 
22()(1 

2210 
2220 
22].0 
224(1 
~25(1 

2:260 
227(1 
228(1 
2290 
2300 
2?.10 
2::20 
2D0 
2?40 
27.50 
:;:].60 
2370 
23::30 
2]:9(1 

240(1 
241(1 
2420 
2430 
2440 
245(1 

\246C1 

me ;t.f1ROL 
LD'T' *AROL 
CPY (128 
BMI RO 
RTS 

·================================ 
PARB LDA üüO 

STA *BITS 
LDA *UlA)( 
STA '+·CRES 
T'T°A 
PHA 
CLC 
L0'1' *PI 
JSR urm 
JSR UNB 
PLA 
TA'T' 
RTS 

OBTIEtJE Ull PAR 
DE BITS DEL 

F'Eti(; OR I CiEtl 'i 
LOS POIJE EtJ 

BITS• PI=PAL INI 

BI=E:ITS F.'EST 

UNB LDA <LPAGl. '.' AL HACEf;' ROR '1' 
ROR ROL EL 2 => 1 
ROL =+BITS 'T' EL 1 =- 2 
STA o'.LPAC;). '-.' 
DEC ir.SI 
BNE RET2 
rnc *PI 
UN 
L(lA 00? 
STA *BI 

F'ET2 RTS 
·================================ 
ESCR LD'T' 000 CM 5=4: '.'=ü 

LDA 004 CRES=U·lAi( 
L4 STA *CLiIS SI CPES=O OBT 

JSR PAl''B UtJ PAF: DE 8 ITS 
L5 LDi< *CDIS SI CDIS=ü INCPE-

BNE L6 MErJTR EtJ 1 EL 
INY RF'UtH OE LA PAL 
CP'T' üD Etl F:EtlG DESTitKt 
BEO RET2 ( 

1r1 ·:i 1r1 VE SI 1r1A 



2470 LD>~ ü04 TEF:Mrno. ('t'=J:5). 2880 -----STY-*CDIS )<"S 
2480 STX *CDIS CDI5=4; 2890 LDY 000 
2490 L6 LDA OFF PONE A CEROS - 2900 ST'r' *POS! 
250(1 EOR TD!S, )< LOS CAMPOS DISP 2910 sn· *POSF 
25:10 RND (LPGD) .. Y 2920 LDA *L~JAX 
~'520 STA ( LPGD) . '1' 2930 EOR OFF >~=-l~JAX 
2530 LD)·( *BITS COOIGO COLp!<: 2940 CLC 
254(1 LOA MASC, )( mm COIS OR PAL 295(1 AOC 001 
2550 LD>( .+,COIS 2960 TAX IllIC VRR 
2560 AND TD Is .. )< 297(1 IIHV STX *CRES PAF.:A COtH 8 ITS 
2S70 ORA <LPGO), 'I 29:3(1 LDA 000 PRENDI[:•OS Efl 
25:30 STA (LPGD>, 'r' 2990 STA *BNOll POS PARES O 
259(1 LDR *CDIS RC=CDIS-CRES :woo STA o+'8PRR NOllES 
26(1(1 SEC SI RC=O CDIS=O 3(11(1 tlOBT LDA <LPAG). 'r' 
261(1 SBC *CF:ES CRE5=0 3020 ROR 
2620 BPL L4 SI AC>0 CRES=O :o:rn ·STA <LPRG l.•,• 
2630 EOR OFF CDIS=AC 3040 BCC ACTA 
2640 RDC 001 SI ACCO CDIS=O ](15(1 LDR 001 
2650 STA .t{:PES CRES= -AC }060 ANO 1POSI 
2660 LDA (100 3070 BEQ PAR 
2670 STA *CDIS ](1:?.0 INC *BNOtl 
2680 .JMP L5 3090 JMP ACTA 
2690 : TABLA DE BITS OISPOrHBLES SEGUN 31üü PAR rnc *BPAR 
2700 :VALOR DE CDIS 4=TODOS .. 3=8ITS 2-7 3110 ACTA me *POS I 
271(1 :2=BITS 4-7, 1=8ITS 6-7 .• 0=rHNGlltlO 3:l2(1 OEC *CDIS ACTUAL IZA RPUtl 
272(1 TDIS HS 00CüF(1FCFF 31:?(1 BtlE REVJ;: TADOPES PEtlG 
273(1 : ***''·*****'i<********'+'************* 31-lü Ill'r' OPIGEIJ=PAG1 
2740 · MASCAPAS DE BITS SEGUN EL VALOR J150 CPY 028 
2750 : DEL PAR [iE E: ITS G!UE ESTA HI BITS 3160 BtlE A1 
2760 MASC . HS 0(1AA55FF 317(1 JSR AtlAL PRENDE O APAGA 
277(1 : ***''·********'M·'''*.I'***********'''*** 318(1 LD'i' *PI UL T GF:UPO BITS 
278(1 REDX JSF: It1 rn REDUCCIOt-l EJE 319(1 LDA ( LPGD l , 'i 'r' A JUSTA LA PAL 
279fl LDA ( LPGD) , 'i ;.::'S 2200 RO DEC *BI 
~i::ü(1 .JSF: ItH1 32:10 BMI A2 
281(1 5Tt1 O::LF'GC:•"i, 'r' 3220 CLC 
2820 .JSR REDF: REDUCE REtlG 3230 ROR 
2E:3ü LDi< 0(10 ACT APUtH PAG1 3240 JMP Rü 

2E:40 .JSR F:EG J250 A2 ROR 

2850 RTS 3260 STA <LPG[:1'.o. 'r' 

2860 :================================ 3270 RTS 

2870 REDR LD',' (tn? F'ED' ICC ION P.EtlG 32:::0 A1 U•A ü07 



... 
::;290 STA *CDIS 3700 STA <LPGD).Y 
3100 REVR DEC *CRES VE s 1 'r'A corno 3710 me >t<POSF 
3J:1[1 BtlE NOBT EL # DE BITS 3720 DEC *BI 
3J:2(1 JSR ANAL DE LA ESCALA 3730 BNE RTS1 
3?.3(1 JMP HH'./ PARA PRENDERLO 3740 CLC 
3J:4(1 :================================ 3750 ROP. POI IE 8 IT -8=(1 

33:50 ANAL Ti<A AtlALIZA SI SE 3760 STA (LPGD). 'r' 

3J:60 STA *Cl':ES PREllDE O SE 3770 INC *PI 
3J:7(1 CLC APAGA EL 8 IT 17:30 U)A 0ü7 
3J:eo P.OR Ell REllG DEST 3?9(1 STA >t<BI 

3J:9(1 SEC PAG2 }800 RT51 PLA 

J400 SBC '+BPAF.: 5 I L~lA>V2-BPAR 3810 TAY 
141(1 SEC -BllON } (1 JE:20 RTS 

3420 SBC *BNotl APAGA 383(1 . *******************'+'**·+--+'***·+'''· t''+-* 
3430 BMI PREll ( O PREtlC>E }:;:::4~::1 ESCY LDA *A'r' HACE LA ESCALA 

3440 BEO PAPA J:::::s~::i BEQ E3 PARA 'r' COP!Atl-

]450 APAG CLC 3B60 STA otREtn 

].460 JMP PRED 3:0::70 LDA *LPGC• [•0 EL UL T F.'Et IG 

3470 PREN SEC 3880 STA *CP'r'L DEST 

34:?.0 .JMP PRED 3890 LDA *HPGD 

3490 PAF:A ROR *CF:ES 5 I L~JA:o,:=r IOt 1 3900 STA *CPYH 

1500 BCS RPRG APAGA 39113 E1 DEC >t<REtn 

].510 SEC 3920 BEO E3 
3520 LDA >t<BPAR SI 8PAR-8NON=0 J910 LDX 003 

3530 SBC *BNON PREtlDE 3940 JSR REG 

3540 BEO PREN 3950 BEQ E4 

355(1 BMI <:tlOtl 3960 LD'r' 027 

3.560 LDA ,+POSF SI 8PRR>Btl0tl 197(1 E2 LDA ( CPYU , 'r' 

357(1 POR SI POSF=PAR J9:30 STA <LPGI)), Y 

3580 BCC PREN PRE~lDE 3990 DE'r' 

3590 BCS APAG SINO APAGA 4(H3(1 BPL E2 

]61)0 <rlOtl LDA >t<POSF SI BPAR<BNON 4(11(1 8111 E1 

]610 ROR :O.I POSF=PRR 4020 E3 LDX 003 

3620 BCC RPRG APAGA 4(13(1 JSR REG 

3630 BCS PREN SINO PRENDE 4040 E4 RTS 

364(1 :-------------------------------- 4(15(1 : **********·+''t;***·*~'*'+·*·***'i-'~***.l'*** 
365[1 PRED T'r'A CARR'r'=1 PRENDE 4060 REDY LD'r' 027 

3660 PHA CRRR'r'=0 APAGA 4(170 LDA *tlOR F:EDUCCIOll EJE 

3670 LD'r' *PI PALABRA PENG 4(180 BEQ MRGO ªT''S 

3680 L[lA ( LPG[l) . 'r' DESTINO<PAG2) A(19(1 CMP (102 DEPEtlL>IErmo [iEL 

3690 ROP ,410(1 BMI MRG1 VALOR L>E tJOF: 



411(1 8EQ MRG2 ES LA ETAPA DE ~452(1 ADC >t.NOP EL PESULT A PG2 

412(1 Ct1P üü4 LA REDUCCIOIJ .:15].(1 BllE RTS2 

41]:0 8MI MPG:? J540 LD'r' 027 

4140 BEO MRC;4 4550 50 ll''A PEG} .. 't' 

41.50 t·1~'GO LDA (LPGD), 't' o+·o+·'+'**********'+'* 4560 STA (LPr:iC1 ·1. 
1
T

1 

4160 STA REG1· 'r' 4570 [)E\' 

417"0 STA REG:::' .. '" .:15:::'3 8PL '.:.(! 

4t::::o STA PEI]] .. 1r1 .15'.?Q LL•R eco 
41'.'"•) DE'1' .:16i}(1 STA *llOP 
42~]0 8PL MPGO 4f.1(1 LD::~ 0((;. ACT APUtJT PAG2 

4210 JMP 5113 462(1 JSP PEG 
4:~::::o MF'Gl JSR MR1 '+·*"'"'*****~'"''\'**'* .16J0 PT52 PTS 

.12!:0 STA REIJJ:, 1
,.' 464(• .================================ 

.1240 JSR M".'2 465•3 MP1 LDR (LF'1J[ 1 "i. ',.1 

425(1 l)E'r' 466[1 ORA PEGl · ',' 

.:t~tSC 8PL MRG1 .1(:;-o STA PE131. 1
1

1 

427(1 JMP SICi 4f.8(1 F'TS 

4·;.:Bc~ MP1J2 JSR MF'? *'~*"'"'"'*"',.''''"''!''+'*'+· 
.1~90 ·================================ 

4290 STA PEG:?. "' 
470ü t·H:"2 l[H:¡ (LPGP) .. 'r1 

4::'.•:()(1 JSR MP.1 ..!710 Atm ,:·ECi2. ', 

4::rn JSP MP.2 47:;:·0 STA PE"G~. 1
T

1 

4?2.ü DEY 473(1 PTS 
4:·x1 8PL MRG2 J;-' .. m ·================================ 
.l] 40 JMP SIC:i ~7"5(1 MP:? l[°18 (LPtJI• :i, ',.' 

45:5() MPG? JSR MR? '.l'.:.f.·:.f.·****:+:1'f.::~·-+··+ ·+·;+:·.&. ..!:-"St1 AtJD PEG:·. 1~1 

4?60 STA i:::·EG2 .. ',.' 477'(1 OF:R l:'EG;::. V 

4?70 LD8 (LPGC•). •,• .i~:~'.(1 PTS 

4}:~0 AtJD REG1·Y .!:-"':?~~ :+::·kt:: .... +·:+::t.:.f'.·+::t.'4:: ... ::+· .f··+.·.&.:·+:a:.+ :•:.f:·+::t;:+::f":+::+:;+:.+::t:·~·-:t· 

4}90 STA PEG1. 'r' J,~:~3(1 F'2-1 t..[·,¡:. (10(• Pi=!SR HIPES DE 
4J.ijC\ ORA REG?. 'r' 4:=:rn STR ·.&.:Li::·p(i LA PRI} 2 R LH 1 
44113 STA REGJ: .. ',' .11;:2~1 STA ·+=LP(l[ 1 

4420 DE',.' ..!~::0 L[•H Q?C 
44](1 BPL MF:CD 4:::~40 STA •W='t'IG 
44.10 JMP SIG 4t:50 LC-1A L)Si=-

445(1 M,:·:}4 JSR MR3 -:f.:+::+:·l·*****"+:·+~:t·"-·:-.&.::-t.: -1E:6ü STA ·+:µPiJP 
446(1 STA REG:?. 'r' .:lf:7(1 LD'.:~'. ü1F 
.1470 DE1T' 4t:::;:(1 Lr·,·-· t::H)c1 
4.i:3(l 8PL MRG.t 4E:90 P1 L['tC-! t LF'1J[:1 ), 'r' 

4490 SIG rnc *NOP *"**':l'."'1;)$.:****:~**-*"*- 49(1(1 STA (Lt:·QG·-. .,.\ 

!'-:-·~ L()R •••A'r' SI tJOR=-A'r' COP .:1?1.0 C.,E'y' 
J.C"" 1 ~~ os ~·F:G? QUE T lF' JC .:19:~·Qi e,~¡::- Pl 



41.1.0 BEQ MRG2 ES LA ETAPA DE '.452(1 ADC *-NOP. EL F:ESUL T A PG2 
4120 Ct1P 004 LA REDUCCIO!l .:15J:(1 8!lE PTS2 
4130 8MI MRGJ: 454[1 LD'r' 027 
4140 8EQ MRG4 4550 so LDA PEGJ:, 'r' 
4150 MRGO LDA (LPGD>. 'r' **************'~' 4560 STA (LP(;o··,. 'T' 
4160 STA REG1 .. 'r' 4570 DE'T' 
4170 STA REG2 .. 'T' 45:::0 8PL SO 
41:::0 STA REGJ: .. 'r' .:15'.?'3 LDA 000 
41:?0 [)E'T' 4600 STA :t.fJOR 
4200 8PL MPG(l 461(1 LN'. 003 ACT RPUtJT PAG2 
4210 JMP SIG 4f.2(1 .JSR PEG 
4220 MPG1 JSR MR1 **********'"**** 4E0 F.'.T52 RTS 
42:?.IJ STA REG}, 1

T
1 464(1 :================================ 

.!240 JSR MP2 4650 MP.1 LDA ( LPl][:•i. '/ 
4250 DE'r' 466[1 OPA REGL ',' 
.12rSO 8PL MRG1 4iS7U STA PEG1. 1T1 

427(1 JMP SIG 468(1 F.'.TS 
4230 MPG2 JSR MR:?. ***********"'*** 46'.;10 :================================ 
42?(1 STA REG:?.. 'T' 470[1 MP2 LDR <LPG(:o). •,• 
4::::0[1 .JSR MP.1 471(1 Atm REG2. 't 
43:1(1 JSR MF:2 472(1 STA REG2. 1

T
1 

4:?.20 DE't' 4730 RTS 
4J::30 8Pl MRG2 474(1 ·================================ 
4].4(1 JMP SIG 4750 MR3 LDA (LPG[•l.V 
43:50 MRG? JSR MR3: *'~****:l<:t.:+::J·:H,·+,>t::+· 476(1 RtJD PEG::?, 'r' 
4360 STA PEG2, 'T' 477(1 ORA PEG2, 'T' 
..1]:7CJ LDA (LPGD). 'T' .:17:~:(1 RTS 
4380 RIJO REGLY .17'?(1 . :+:J::l::+::+:*:+::~::+:**:+::f·:.J::t::f::+::-4-:;+::t·:t::t::t::+::t::t::t-;+::+:·t·:t.:f: 

4390 STA REG1.· '1' .1::::0(1 P2-1 l[lA 00'3 PíiSA HIPES DE 4400 ORA REG? .. 'T' 4:::rn STA :i:LPRG LA PAC; 2 A LA 1 4410 STA REG3 .. 'r' 4!;:2(1 STA :t:LPG[i 
4420 DE'T' 4~:J(1 U•A üJF 
4430 8PL MRG:? 4:::40 STA ~HPRG 
4440 .JMP SIG 4~:5(1 LDA 05F 
4450 MPG4 JSR MR3 :t::+,:f:·l::f:>l<>l<:t::l<:t::f::t:'l:=":t: 486(1 STA :t:HPGD 
4460 STA REG3 .. 'T' 4€:7(1 LD)< ü1F 
4470 DE'1' 48:::(1 L[)'T' 00(1 
4480 8PL MRG4 4890 P1 L[)A (LPGD), 'T' 
4490 SIG me *IJOR *************** 490(1 STA (LPAG> .'T' 
1~t'.""•(t LDA :+:A'T' SI !JOR=-A'T' COP 4910 r·•E'T' 
.1~·~ ~t cu:: ~EG3 OUE Tt E' !E .:1?:::0 ~:PIE P1 



l::OEC *HPRG 
DEC *HPGD 
CiE;,; 
BPL Pi 
F.:TS 

.. t::t::t:t::f::t::l::j:.j:*:j::\::\::j.:f::t:.to;t::t**********'t::to:t: 

.49J:0 

4940 
4950 
496(1 
4970 
498(1 
4990 
5[1(1(1 
5¡:w::1 
5020 
5030 
504€1 
5050 
5(16[1 
507(1 
5080 
St190 
5100 
5110 
5120 
513(1 
5:1.40 
515(1 
5160 
5170 
5180 
5190 
520(1 11] 

F.:EG DEC =+=1192 .. :=< CAL REtlGL INME-

5210 
5220 
5230 
5240 
525(1 
526(1 

M4 

5270 F.:TF.:G 

8EC! P.TF.:G DIATO ANTERIOR.; 
LDA O:.F SI X=0 PAG1 
mm *1192, i'. SI i<=3 PAG2 
BE1;-i r·e 
LDA 007 FOR I=191 T L -1 
AND =+:I 192, ;; I F I MO[l 64=0 
8EQ M4 
SEC 
LDA :t:HPRG .. i< 
SBC 004 
STA *HPAG .. X 
JMP fHRG 
CLC 
LDA :t=LPAG, >< 
AN:: 0~:0 

STA :t.LPAG, i< 
LDA t.HPAG; i~ 

ADC 018 
STA =t=HPAG, >; 
.JMP RTl''.G 
CLC 
LDA =t=LPAG .. i< 
Aric 058 
STA t=LPAG, >'. 
L[iA :t=HF'AG, X 
AC{: 01F 
STA >t:HPAG .. i'. 
F.:TS 

LPAG=>H:t1F58 
ELSE 
IF I MOD C: = ü 

LPAG==Hl'.18:30 
ELSE 

LPAG=:t:-$400 

5280 : ******************'!'******'+'****** 
5290 LDA 020 
530(1 STA HPAG 
53:10 LDA .t:C057 
5320 LDA $C053 
533(1 LDA .t:C050 

5340 LDA 00[1 
5350 TAX 
5360 TAY 
5370 JSR W02E 
s:i:::::o FIN RTS 
539(1 . Etl 
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JPEM PF:C11JPAt·1F1 Etl •<PPLESOFT 
::usr 
1.0 HC!!":' ~- 1 CO~C!~'.= 1·, - o 1

1
1 = ü 

.... r !. . ITI = V + .!.. .... ::ü 1-\~'LOT ''.. 'r1 
'. ~ = 

1JOTO :·o 
JQ REM ESTE PPOGRAMA TílPGA ~ ~ 

SEG 

~· í.;'.EM Pi:::oG~·pr.iH i::::·~ :~ ITC:.C~~: t::~~s I e 
:u·;T 

.:.o '.·<O=\·'O=COL_ ~· ' . .)j:::(1 1
T

10=0. COL~'.=12-;-' 
·:.:=-1¡__1_ -:_ .:.:'.:·:~: 

2ü CALL -1.: :1 S 
:J) 'r:'.ü='.· '.O+!. '1' = 1 ~ 1ü + 1 (¡1:1TO 20 
40 t;·~M '.::STE P:.:~:1ci:-·~~r·1A TP.P[:iH 1 .; SEG 

~ PE.M ~·~·üC:!: · :i ;_:•J ~~JSH:·1E:U=t[10P €.502 

[1(150 '.:.'.üt_ e·,!_ t:•:·::(1 
~:·0.:,0 >~OH ~·,i_ o~·2!. 

~ji:~6cs ·, 10 [de_ ~=c·:::2 

(t(1·::~J l-1CüL ~·1 ·_ ::;:-'.2.! 
(11. :i c:·os~ ~ ~-"~- ~ 1 ~~~2E 

~~1.1~ ~PtT !'"·! C'~it)C 

~1~0 JS~ !~)000 

.:~1_:0 1-Clf~ ~:<·O 

~2~ ..:.o 
:115(1 
jj_60 
}1.:::ü 
~t190 

)240 
JZ'.'.:.1(1 

TFi' 

:~':.I\' 

~:;i::· ~·c:·~rJ 

['1H (1-;-'c:

:c.i UC!)L_ 

·_:-.e:: C· ! ~ JT 
T,-
' ~ 

'::'.-1::0(1h··~·1 o ·"_27•? 

·~ 1 -coo~·ei o-1:::i1 
·:·cn_c1r;· F·LDT 

LEE Cf<F'ACTEF: 
:~ne 1 ... q ·-:?ES 

t1:.=='.~~I . *:f;;f:;t;:i;:f:.f;.+ .. f .. f.:+; t .~:.f .. t. t.:f .. f .. t .. t f::f. + .f.·I .¡. t .f .. f t. t t 

07€0 P!tlT JSF' PF:Etl 
('7°'7°0 JMP PHH 
~~1;--75 PTS 
o;:o::·o .+-::-+ •• +::+=:+: +.:~·:+ .+ .. +. + .. + .... +: + .. + .•.. +: + .. + +. t + • , .......... t .•.• + 

<::~•:O r:·r.:E'l L[•A OO:: 
(r_;1J(1 JSf;' tJ1-r1(t Pj'._.'8 cooi:.· 'r10 
ü~1C:,(1 

o·:-;e_::o 
1:1:1-;-'ü 
0·:::1::·(1 
~=t~190 

PUA 

JSF' 1i::o 
PLA 
JSF: !C{17A 
F:TS 

!.(1:'[1 ~r1 1 (1 LC1H OO.!. 
10 ::"::1 cu: 
.!.ü~ü 

.!.J.(10 
!._i_~t:i 

.!.:1~(1 

AOC ~ 
CMP OCO 
BCC PET~ 
J~P lEE68 

.1J_:o =::011'ü LOA 't'O 
:~.:(1 t;·ET',' RTS 
~~ a.:;o tJ:.-.)) T::::A 
1:::20 
1::sl:1 
1260 
1¿70 

L~:iA 001 
CLC 
ADC i":OL 
TA'.''. 

.!.~~::·o l_C1A '.:~OH 

12'?C1 AC1C 0(11) 

i::oo F 1L T TA'r1 

1:"1 O CP:''. 01::: 
::::::o 
E:[1 
::An 

SE:C 0(•1. 

E:CC PET: 
JMP !EEf::: 

!_J.Sü i:::ET>=: ~~TS 

~ ii.,.ii=i i: ocif;·r · :: ·:o 

12$:·r;· SI ~- 1~1 1 

~·l_IT TrlA [•E c::r.·PCrF· 

AC=J. 6. ::1 

i::r;'.r,:'. ·.: I ~- 279 

Pl_IT HJA C'E E~:F'C1F: 

!..:.160 
l.5€0 

:f::f:.f:.t:·f;:~::f ·t .f .. f· .t.:f. f: .t .. t· .\: .•.. + +.:.+ .. -t::+ .. t .-f .• i .¡. 1 .f .t .f. t. i 

rn 
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00:>0 ... 20 
CC02 90 26 03 

---------------- -------·------- ----- ---

l •••••••••••••••••••••••••• . . . 
3 • APPLF-t t Hl-AESCll.UTlON • 
4 • QRAPHICB BUBRDVTINES • 

' . 
6 • IV t.IOZ •1t3177 
7 • 
8 • ALL UQHT8 RESERVED . . . 

10 •••••••••••••••••••••••••• 

12 • Hl-RES EOUATEB 
13 SHAPEl E!JU tU POINTER TO 
l4 SHAPEH EllU t18 SHAPE LlST 
1' HCOLORl EQV t1C AUNNINO COLOR ,..SK 
lb COUNTH EOU llD 
17 ~8ABL EO\J 12b l~SE AOR FDR CURRENT 
18 HBASH E•1U 127 HI-AES PLOT LINE A 
1 q Hl'IASK EQU tJO 
20 All E1JU tJC !'90NtTOR Al. 
21 AtH EOV t30 
2;;? A;'L EOU tJE l10NlTOR A2 
2J A~H EOU t.3F 
24 L011El1L EOU UA 8A6IC '6TART OF VAR&•. 
2, L01'1Ef'!H EOU t t'a 
:lb Oll EQU "º DELTA-X FOR "4 IN, SHAPE 
:Z7 OlH EOU t:5l 
28 SHAPEl EOU 1:11 SHAPE TE"P. 
2q OV EQU 1:12 DEL TA-V FOR H...JN, SHAPE 
30 llDRfllT EQU l'J ROT OUADRll\NT < SHAPE 1. 
31 EL EOU 1:54 ERROR FOR HL.tN. 
32 EH EllU 1:1:1 
33 PPL EOU ICA IASIC START OF PJIOQ PTA. 
34 PPH EOU •ca 
3:1 PVL. EOU •ce BAllC END DF Va\AS PTR. 
lb PVK EOU 8CD 
37 ACL E.:l'J ICE BMIC ACC. 
39 ACH EOU ICF 
3q XOL EOU 13:20 PRIOR 1-COORD BAVE 
40 IOH EOU 132f AFTER >LlN OR HPLOT. 
41 YO EUU tJ2:2 tLIN. HPLOT V-COORD !AVE. 
42 BXSAV EOU IJ:Z3 1-REO 6AVE FOA SASIC 
4J HCOLQA EG\J IJ:Z4 COLOR FOA .. LOT, HPOSN 
U HNOI [QU IJ=:!' HOA IZ OFFSET SA\IE. 4, HPA() EQU IJ2b Hl-REB PAOE ll20 N0Af14L.l 
4b SCALE ECIU 1327 SCAL.E FOA SHAPE, NJVE 
47 SHAPXL EQU 13~8 STAAT OF 
49 SHAPXH EilV tJ~9 SHAPE TABLE. 
H COLLSN EQU tJ2A Cl:X . .I IBION COUNT. 
:10 MIRES EOU IC0'7 SWITCH TO Hl-REB VIDEO 
:ll l'\ltSET EIJ'J IC05J SELECT TEIT/ORAPHIC9 l'tU 
'' TllCLR EOU •ca'º SEL ECT QRAPHJCB PtODE. 
'3 "Ef1FUL EOU 1E3bB BASIC ftEl't FULL ERROR. 
54 RNQERR EOIJ IEt.bB BABIC RANQE ERROR. 
'' ACAOR EQU tF11E 2-BVTE T~E REAO BETUP. 
:16 AD~SJT E!JU IFCFA TWO-EOOE TAJIE SENSE. ,7 READ EOV tFEFD TAPE READ tA1. "'" 
,9 REAOU EOU IFF02 READ W1THOU1 HEAOER. 

60 • HICH RESOLUTIOH QAAPHICS INITS ... 
62 • lllOPI V[.HSJOH 10000 TO ID3FF 
•J • 
64 ORO 
6' OBJ 
bb SETHllL LOA 
67 STA 

tDOGO 
IAOOO 
lt20 INIT FOA 12000-3FFF 
HPAQ HJ-RES SCREEN l"IEf'IORY. 

COJ5 AD '7 CD 
DOJB AD 'J CD 
r.OJS AD 50 CO 
CJOE Afii 00 

D010 ª' lC 
COt2 AD 26 03 

001' ª' l8 
D017 AO 00 
0019 94 IA 

0018 "' lC 
0010 q1 lA 
OJlF 20 A2 DO 
co2;1 ce 
co:iJ DO F6 
C0~5 E6 18 
00~7 A5 18 
00;?9 29 tF 
co~e DO EE 
[¡Q;!D 60 

C02E BD 22 OJ 
C:OJ1 BE 20 OJ 
r.:JJ• ec 21 03 
C~37 49 
C03B :i!9 CO 
COJA 8:1 26 
[;QJC 4A 
C.7l3D 4A 

D.7l3E º' 26 
. C'J4!0 ª' 26 
C012 68 
DO~J 85 ~7 
001, CA 

0016 º" 
D:J17 OA 
0018 26 27 
D01A CA 
0018 26 27 
DO~D OA 
004E bb 26 

co:.o "' ';17 
CO!t2 ;zq lF 
DO:i4 OD 26 03 
o:>:.1 B5 21 
co:,9 e• 
oo:5A ce oc 
D.7l'C FO 05 
005E •O 23 
co~o till o• 
co~:;z ce 
C0.!.3 E9 07 
006, 90 FI 
D".>~7 ec ;z5 oJ 
OO~A AA 
0069 ID EA DO 
CO.>E 8' 30 
0070 98 
CO?l 4A 
0072 AD 24 03 
007, 8:1 1C 

0077 ªº 20 
0079 60 
DJ7A 20 2E DO 

0070 "' lC 
D07F '1 211 
0031 ;5 30 
0033 't 26 
0035 91 26 
0037 60 

68 LDolll 
69 L~A 
70 LOA 
71 HCLlt LDA 
72 BKQNDO STA 
73 BKQND LDI\ 
74 STA 
75 LD't' 
76 BTY 
77 llKC:NDl LOA 
79 STA 
79 JSA 
eo JNv 
Bt 8~ 

82 l:IC 
8J LO• 
84 ANO 
85 H~f 
86 ATS 

HlRES SET HSRES D15PL"Y '100E 
POllSET WITH TEXT AT IOTTOPI 
TITCUt SET CRAPHJC9 DISPLAY PIODE 
HO 
HCOLOA l SET FOR ILAC,._ BM.ONO. 
HPl.C 
SHAPEH JNif Hl-AES SCAEEN 1'E" 
HO FOA CURREN? PACE, NOAPlALLV 
SHAPEI 12000-JFFF OR 14000-~FF 
HCOLOAl 
fSHAPELJ, V 
CSHFT2 '5Hll\PEL.H> WlLL 6PEC1FV 
J2 SEPAAATE PACES 
BKCNOt THR!lV'HOUT THE JNIT. 
SHAPEH 
SHAPEH 
lllF TEST FOA DONt. 
Sl(CNDI 

ea • HI-RES C~APHlCS POSITION ANI'I PLOT SUSAS 
89 HflOSN STA va ENTEJ:I WJT~ V IN A-REO. 
90 STX IOL ll IN 1-REC, 
9 I STY XOH ANO :IH IN 't'-REC. 
92 PH• 
9J ANll 
94 STA 
9:1 LSR 
9b LSR 
ff7 ORll\ 
qg STA 
9'l PLA 

!OC BTA 
101 ASL 
102 ASL 
103 ASL 
104 ROL 
tO' ASL 
106 Atl. 
107 ASL 
108 ROR 
109 LOA 
llO ANU 
111 ORA 
112 STA 
ll3 TXA 
114 CPV 
11' IEO 
116 LO< 
ll7 AOC 
118 .. OINI IN't' 
119 .. O&N;J SBC 
120 BCB 
121 ST't' 
t:Z2 TAi 
l~l LOA 
U4 STA 
125 Ty" 
126 LS,_ 
127 LDll 
129 .. OBN:J STA 
129 ICB 
130 AT9 
131 l-flLOT JSR 
l :32 Ht'LOT 1 LDA 
tJl EOR 
134 AJ.i!O 
13' EOR 
136 STA 
137 !llT9 
139 • 

HCO 
MQASL FOR V-COCAD • OOABCOEF 
i CALCULATES BASE AODRESS 
, IN HBASL. H8ASH FCq 
HBASL ACCESSlNC SCREEN f"IE'1 
HBASL VIA <HBASLJ, Y ADDAES91HO KlOE 

H845H 
1 CALCULA.TES 
1 HRASH • PPPFOHCD. 
1 HAASL • EABA8000 
HSASH 
1 WHERE Pl'l'•OOl FOR t~OOO-:JFFF 

H9ASH SCREEN P'IE." RANQE A~D 
1 PPP•OtO FOR 14000-7FFF 
HBASL (QIVEN Y-COORD•ABCDEFOtO 
H9ASH 
•UF ...... 
HBASH 
DIVIDE XO IV 7 FQR 
H!> INDEI fAOP'I U.SE ADll 
HPOSN~ <OUOTIENTJ ANO llT 
1123 WlThlN SCREEN PEr. IYTE 
H'! 0,ASK SPEC'D IY lllEKAINOElllJ 

117 SUITRAC r OUT SEVENS 
HPOSHt 
1 iHn1 WORl'.8 FOA 10 FllOl'I 
O TO 27'. LDW-OROElll 
f'ISIHIL-24•. 1 IVTE IN 1-tl!EO. 
l!'lf.SllO Hll;H IN Y-REO OH ENTilY 

1 tF ON 000 IVfE (CARRY SETI 
HCOLOR TMEN ROTATE HCOLOA ONE 
HC0t..OA1 BIT FOR 100 OECREE SHJFt 
CSHFT2 l'AIOA TO COPYINQ TD HCQl.CJU 

l<PCSN 
HCOLORl CALC IIT l'OSN IN HU.Slotf 
IHSASLl,Y HNOY, f.ND ..,.....SM. FROl"I 
._.,.ABK V-COORD lN .t.-AEQ, 
lHBASL t. V X-COORD IN X, 't'-REQS 
O·IBASLt, Y FOR ANV 'L' IITS 0F" 14"1AS" 
SUBSTITUTE COARESPONDtNO 

BtT OF HCOt..ORl 

, 



·----
1 

º'38 10 :Z• 
DOJA A' 30 
DOJC 4A 

DOBD BO º' 
COJF ., ca 
00'11 ª' 30 
00'13 60 
coq4 ea 
CO?' 10 02 
00?7 AO 27 
001• Alf ca 
C0'1B B' JO 
c!l10 ac 25 o3 
CO!:.O A5 1C 
00!~2 O• 
ºº'.3 cq co 
00/\5 10 06 
C0!,7 A' lC 
C!l.•.q 4'il 7F 
C~!.B B' lC 
Cil!'.D bO 
CJ.":E AS 30 
Dil80 OA 
00&1 4'il ea 
COBJ 30 OC 
C0&5 A'il 81 
coP.1 ca 
COBB ca 28 
DOBA 'ilO DF 
CO&C AO 00 
ooeE ea ce 

coco 18 
DOCl A5 51 
COCJ 29 04 
D0:5 FO '27 
fXX:7 A'9 7F 
COCCJ :Z' 30 
00:1 31 2b 
co-:o 00 1B 
DOCF EE 2A 03 
0002 A'il 7F 
0004 25 30 
0006 10 12 
CODQ 19 
0009 ., " 
cace :zq o• 
DOOD FO OF 
DOOF ll 26 
OOU 45 lC 
POE:J 25 30 
OOE5 DO 03 
JOH EE 2A 03 
JOZA '! 20 
J:>E:C 'ill 26 
'DFE A5 :51 
JOFO 65 5J 
JOC2 2• 03 

oo::• e• o:z 
DOf6 6A 
OOF7 80 BF 
DOF9 JO JO 
'JOFll te 
i:>orc "' 21 
'Ol'E 2C EA DI 
~101 DO 22 
:>103 06 :16 

140 • Hl-"EB Q"APHICS L, R, U, D 8UllltS 
141 LF"TltT !liPL UQHT USE SlQH FDft LFT/lltT IELECT 
U:Z LEFT LOA H11ASK 
143 LSR 1 SHIFT LOW-ORDER 
144 &CS LEFTl 7 BITS OF ... ASK 
145 EOR HCO ONE BIT TO LSB. 
146 LIU BTA HP'IA.Sll. 
147 RTS 
149 LEFTl DEV 
149 BPL 
1!50 LDY 
l31 LEFT2 LOA 
1'2 NEWNDX STA 
153 BT'I' 
15' CSHIFT LD.Q. 
! " C SHFT2 ASL 
1,ó CMº 
1'7 BPL 
l~B LDA 
159 EOR 
lbO STA 
161 ATSl RTS 
162 RlQHT LOI'. 
ló3 il.3L 
16' EO~ u., tr1l 
16& LOA 
167 INV 
168 CP'I' 
169 BCC 
170 LOV 
171 BCB 

173 • L·"·U,D. 
17' LFl:VDll Cl.C 
175 LAUDX2 LDA 
176 ANO 
177 BE.Q 
178 LO" 
179 A'i!O 
180 ANO 
181 Br4f' 
182 wc 
193 LD/1 
19' ANO 
195 BPL 
1 Bb LAUD 1 CLC 
197 LRU02 LOA 
198 ANO 
199 &En 
190 LO• 
191 EOR 

1q;z "'"º 
19J E!NE. 
194 INC 
! 9' LRUDJ EOR 
1'96 STA 
l f!/7 LAU04 Lr'IA 
1•8 AOC 
tlJ!il ANU 
200 EQl EOU 
201 CnP 
202 ROA 
203 LAUD ecs 
20• UPOU!< B"! 
205 VP CLC 
i!06 Lf\A 
:i!07 Sii 
:i!OB E!l-'E 
20q ASL 

DECA HO" U INDEI. 
LEFT2 
1127 WRAP AAOIJND BCAEEN 
UCO NEW Hf'IAEK. "10HTP'\08T 
H111-.6K. DOT OF BYTE. 
HNnX UPDATE MORU INOEX. 
HCOLOA1 
1 ROTATE LOIHJllDER 
HCO 7 BITS OF HCOLOFl:l 
RTS l ONE 8 tT POSN. 
HCOLOR1 
U7F ZXYX'fJYX -> ZYXVXYXY 
HCOLORl 

HM:':SK 
1 SHJFT LOW-ORDER 
HBO 1 llTS OF HP1A6K 
LR1 ONE 81T TO f'fSB. 
H81 
NEXT IYTE 
H28 
NEWNDX 
t•O WR~ AROUND SCAEEN IF )279 
UEWNDX AL.WAVS TAKEN. 

SUBROVTJNES. 
NO 90 DEQ ROT ex-o .. , 
SHAPEX 
H-1 JF 12-0 THEN NO ,LOT. 
LRUD' 
H7F FOlf EX-al' INIO SCltEEN MEPI 
~SK 

IHBASLl.Y SCREEN llT SET? 
L~UDJ 
COLLSN 
H7F 
HMASK 
L~UD3 AL.WAVB T AKEN. 
NO qo DEQ RDT. 
6HAPEX 
tu IF 12•0 TMEN NO ,LOT. 
LAU04 
<HBASLJ, V 
HCOLORl SET HI-RES &CREEN BIT 
Hl'IASK TO COltRESPONDINQ HCOLOAl 
LRUD:J !F 8 IT OF BCREEN CHANOES 
COLLSN THEN INCR COLLSN DETECT 
(HMASL>. Y 
tHBASU,V 
SHAPEX ADD QDf'NT TO 
OnRNT SPECIFJEO \11:.CTOR 
113 ANO PtOVE LFT, JIJT, 
•-1 lJP, OR OWN IABED 
tt;;: QN llON AND CARAY. 

LFT"T 
DOWN• BlllN fOR l.P/DWN BELECT 

H!ASH CAL.C IA&E ADDlltESS 
EO 1 C l At>R OF LEFTl"IOST IYTE > 
UP4 FOR NEXT LINE UP 
HSl.SL IN IHBASL, MBABHJ 

DIOS 10 lA 
0107 2C F:J DO 
DtOA FO 05 
DlOC 6t;i 1F 
DlOE 38 
D10F 80 12 
Dll1 69 23 
0113 48 
0114 ., :Z6 
Dt16 b9 80 
0119 10 02 
D11A 69 FO 

D!!C ª' 20 
DttE 68 
DUF' SO 02 
Dt;tt 6'9 1F 
0123 66 26 
01;>5 b9 FC 
Dt;?7 8' 27 
0129 60 
Dl2A 19 
0128 A5 27 
0120 6'9 04 

012F 2C EA Dt 
0132 DO FJ 

11134 06 26 
0136 '90 19 
0139 69 EO 
CIJA 18 
0139 :zc 2E 01 
D13E FO lJ 
0140 ., :i26 

0142 6'1 'º 
01.114 49 FO 
Dt.C6 FO 02 
01'9 49 FO 
DHA 8, 26 
014C AD 26 03 
Dt<F •O 02 
01~1 69 EO 
DUJ 6b :i!6 
01~' f!/O DO 

Dl:t7 48 
DlSB A9 00 
01:0.A SO 20 03 
01~0 SO :Z1 03 
0160 SD :Z2 03 
0163 69 
Olb4 48 

ºª' 39 DI .. ED 20 03 
0169 49 
D16A SA 
Dlo!IB ED :Zt 03 

D!OE ª' ,3 
0170 90 OA 

01)2 'ª 
017:1 49 fF 
Dll' 69 01 
01)7 48 
0179 •9 00 
D17A E' :13 
Ot7C S5 51 

017( ª' '' 
Dl&O 68 
0191 S5 'º 

:no ICB 
211 llT 
212 BEO 
213 ADC 
:Zt' SEC 
21' BC9 
2U Ul'l ADI: 
217 Pt4A 
:ZlS LD."\ 
219 ADC 

ª'º aes 
:Z2l ADC 
222 UP' STA 
223 PLA 
22• BCS 
2:?5 IJPiZ AD: 
2'6 UP3 ROA 
:Z27 UP4 AIX 
2;li9 UPOl-Wl STA 
2:Z9 RTS 
2JO DOlot< CLC 
231 DOWN4 LOA 
232 ADC 
233 EQ4i EO:J 
2J• B !T 
23' BflE 

236 ASL 
:ZJ7 BCC 
:ZJB AOC 
239 CLC 
240 BIT 
:Z41 6(/'I 
:Z42 LOA 
:Z43 AOC 
244 EOR 
24' BEO 
246 EOR 
247 DCNf3 STA 
2'8 LDA 
249 BCC 
2'0 DCMCl AOC 
2,1 DOUN2 ROR 
¡z:,2 BCC 

\JP'2 W11H l'f2-Ltf€ '°""APAAOUUD 
EGJ 
UPI 
lllF •••• lll l'\AP •••• 

UP3 FOR "OW • AICDEFCt4. 
H::!3 

HllASL HIABL • EAllAIOOO 
H80 HBASH • PPPFCHCD 
UP' 
t•,:'O WHERE PPP•OOI FOR PRJPIARY 
H9ASL HI-RES PACE Cl2000-t3FFFt 

UP3 
lalF 
HBASL 
llFC 
HBASH 

HB~SH 

H"! CAL.C BASE ADf'I FOR NEXT LIHE 
•-l DOWN TO fHSASl., HBASHJ 
EOIC 
VPDWNI 

HBASL WITH 192-UNE WRAPAAOUND 
C0WN1 
HEO 

EG< 
DOWN2 
HSASL 
.. ,o 
UFO 
DOWN3 
HFO 
HS~SL 

l!PAQ 
00:.INiZ 
HEO 
HSASL 
UPDWNl 

2,4 • Hl-RES ORAPHJCS LINE DAAW SUBAS 
2,, ..._JNU. PHA 
2:56 LOA 
2'7 su 
2,B STA 
2'9 STA 
:1:60 PLA 
:Z61 ti.IN PHA 
262 SEC 
20J sec 
264 PHA 
265 TICA 
266 SBC 
207 STA 
268 BCS 

269 - 'LA 
210 EOR 
271 A.OC 
.272 rHI.. 
27J LDA 
:Z74 SBC 
27, .._llG STA 
276 STA 
277 PLA 
279 STA 

110 SET ( IOL, lOHJ ANt> 
lOL YO TO ZERO FOR 
XIJH AEL LINE DRldol 
YO 10)(, DYL 

0."'I ENTRY 
XL: A-REO 
XOL XH1 1-AEQ 
y, Y-REQ 

XOH 
OORNT CALC AB9tl-IOJ 
HLlrQ IN IDXL. DXHJ 

HFF' 1 Dilt TO llON llT 
ltl OF OORNT. 
O•lltlQHT IDI POSJ 
110 hLFf.T 101 NECU 
QOANT 
D•H 
EH IN!T <EL, EHl TO 
AAS(l-10) 
DXL 
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Dl&J 8:1 ~4 
Dtft:i 68 
til~b SD 20 03 
0109 BE 21 03 
DtBC 90 
0100 19 
DlBE ED 22 03 
tlt91 90 04 
Ot'iJ 49 FF 
01'1' 69 FE 

Clft7 ª' '2 
01?9 EC 22 03 
Ol"i'C bb 'J 
Ot'iE JB 

CH'YF E' 'º 
Ol~l u. 
OH2 Aq FF 
011'.4 E' '1 
011-b ª' 10 
01A9 AC 2, 03 
011.B 90 º' 
01'.D DA 
Dt&.E ;io 88 DO 
0191 38 
Dlf!2 A5 ,. 
0194 b5 52 
Dlffó 85 54 

0188 "' '' ou ... [9 00 
DtBC 85 55 
OlBE B1 :n 
DlCO 4:1 lC 
01C2 25 JO 
DlC4 '1 26 
OlC6 91 26 
DICB ES 
DlCIJ DO 04 
DlC! Eb tD 
DlCD FO 68 
DlCF A5 53 
0101 80 DA 
DIDJ 20 FO DO 
DtDb 19 
0107 ., ,. 
010• 6, 'º 
0109 ª' '" 
DlCO A~ 55 
DlCF 65 51 
Olfl 50 Dll 
Olfl 91 
01E4 82 84 • 
DtE.i 90 AO 
D1E9 CO 
OlEA lC 
Dlll FF FE FA 
D1F4 Al 80 78 

D11'C A5 a• 
DlflE DA 
DlFF A5 27 
0~01 29 Ol 
02\>3 2A 
o;io• º' 21a 
o;io:>& º" 
p¿¡¡7 OA 
C;>OB OA 
o~o• so 2~ 03 
o;;zac "' :z1 
O~OE 4A 
020F 4A 
P;>tO ;t9 07 

279 STA EL 
¡90 PLA 
201 STA XOL 
282 STX loti 
283 TYA 
284 CLC 
285 EBC 
2Bó BCC 
287 EOR 
298 AOC 
289 H..UO SU, 
:290 STY 
:=!'ll ROA 
:292 6EC 

YO CALC -AISCY...g>-1 
.._INJ IN DY. 
HFF 
HFE 
DY ROTATE 'Y Oilt uno 
YO QDRNT 81,N llT 
OORNT IO•Ufl. l•DOWtU 

~r;'J sac DXL INlT fCCXMTL1 CD\.lliTH). 
:29( Ul TD-IDELTl•DELTY+ll 
:29, LOA HFF 
296 EBC 
:297 STA 
;298 LDY 
:299 BCS 
300 P"OYEI .-.st. 
301 JSR 
302 6EC 
J<lJ llOVEXa LOA 
304 AOC 
JO' STA 
306 LOA 
307 B!IC 
:JOB HCCMrfT STA 
309 Lt'l.4 
:110 EO't 
Jl 1 ANO 
:H~ EOR 
JlJ ST4 
314 INX 
31S Br& 
JU lNC 
3'7 BEQ 
318 .._IN4 LOA 
319 BCS 
3~0 .JSR 
J?I CLC 

OXH 
COUNTH 
W-'4lJX HORIZ INOEI 
!"011El2 ALWAYB TAKEN. 
1 t'IOVE IN X-DIR. USE 
LFTRT ODANT Bb FOR LFTl•T KU:CT 

EL ASSUHE C ... RAY SET. 
O\" IEL.EHJ-DELTV TO ([L,fHI 
EL NOTE: DY 19 C-DELTYJ-1 
Eti CARAY CLA IF <EL. CH) 
te'J COES NEO 
EH 
lHAASLJ. Y SCREEH IYTE. 
HCOLOA1 PLOT DOT OF HCDLl»I. 
1:f1A51'.. CURAENT llT r...t.SM.. 
IHRASLJ. V 
IH945L), 't 

DO~~E IDE1 ThOELTYJ 
HLtN4 DOTS? 
COUNTH 
RTS;;z YES. RETURN. 
OCANT FOR Dll'EtTlON TEST 
t\iJ'JEI tF CAR SET, CEL, EHl POI 
UPO"" IF CLR, NEO, llOVE VDU 

322 LOA EL IEL, OU•DELTI 
J;?J AD-C DXL TO CELo EH». 
324 STA El 
32:1 LD4 EH CAA SET lF ill., EHl QOCI rot 
3:26 A.OC DlH 
327 ev: HCO~T ALWAY9 TAKEN. 
328 "BllTIL H(I Bl lHTt'IJST llT 0F IYTI.. 
:?29 HEI 82. 64. se 
330 HEl 90. MI 
331 HEl CO RIOHTICl8T llT OF IVTE. 
332 EQIC "'' IC 
l3l C09 l<l Ff.,fE,FA,F4.Et.[1,tJ4.CS.l.rl 
334 Hf.t A1.eo ... D.6l149.Jl.t8.fF 
336 • Hl-REB CRAPHICS COORDl,..,TE l[STOAE SVlll 
337 HFJND LDA H!ASt.. 
:JJB ABL 1 CONVDtTS IAS!: Al\11 
339 LDA H!ASH TO Y-CODRD. 
:!40 1tiNn HJ 
341 ROL 1 f"OR HUSl.. • [AIAIOOO 
34:2 ORA H9ASL. HBASH • l'PPFC..CD 
:l4J ASL 
JU ASL. 
J4' ASL 
:146 STA 
J47 LOA 
348 LSR 
349 L5R 
3~0 ANO 

J QENERATE 
1 Y-COCAD • ABCOEFCK 
vo 
HBASH IPPP•&CREEH PACE1 
' NORt1 ... LLY 001 F'OR 
1 t2000-IJFFF 
lt7 Hl-REB BCREENt 

0212 OD 22 03 
0215 BD 22 03 
0210 AD 2, 03 
0218 DA 
D21C 60 :il::t 03 
o;,1F OA 

0~20 "'" 
04';n CA 
O'ót2 A:t JO 
02;14 29 7F 

~;~~ ~: 
04'9 CO FC 
D:l'A BD 21 03 
o;.~o BA 
Qj;"E 19 
02;:F 00 2, 03 
0432 90 OJ 
D4-J4 EE :21 03 
0;t37 80 20 03 
0;.3A 60 

D2.."ll 86 lA 
D2'D 84 11 
D:i'3F' AA 

º'~º 4t. 
0241 4A 
D:i'-42 4A 
D:i'43 CA 

0244 ª' 'J 
Qj.iCQ SA 
02'417 :29 OF 
0:149 AA 
D2<A IC El DI 
0:1'40 84 so 
O:i'.l!F 49 Of 
c;;i::,1 AA 
04!;2 BC EC DI 

º'~' ca 
º'~6 84 52 
0;2!18 AC ~' 03 
02~9 A2 00 
02:00 BE 2A 03 
0.2b0 Al tA 

D2b.2 ª' 't 
0.,b4 A.2 80 
D;tt:i6 84 !!-' 
o;i ... a B6 :s' 
Q;.i6A AE 27 03 
D:fl~D A:5 ,4 
o;iQr: 38 
o;no 65 :10 

0272 ª' 54 
0214 90 04 
0216 :lO ce DO 
0219 ta 
D.27A A' 55 
0;>7C 65 52 

091'7E º' ~5 
º~ªº 90 03 
D2~:l :lO D'i' DO 
0~3' CA 
o~a6 DO E' 

º~ªª "' 51 023A 4A 

:J!t º"" 
:J':il: STA 
3'3 LOA 
3,4 ASL 
:n' AOC 
3,Q ASL 
357 TAi 
358 DEC 
:!'9 LDA 
360 ANO 
JU Hf'INDI I_, 
J62 LSR 
363 Cl~E 
364 STA 
36! TIA 
366 CLC 
367 ADC 
368 BCC 
369 ruc 
J70 HFIND2 STA 
371 1na:1 ATS 

vo 
YO CONVl::MTS ... DI ( INDIEI 
HNDI FROt1 BASE ADA 1 
1 ANO Ht1ASM. 19 lT 
HNl'I 11ASK.l TO 1-C::DMD 
1 IN ( 10L, lQH) 

CAANQE 10-81JJI 

llHf'.SK 
•a7F 

HFINOl 
XOH 

CALC HNOU7 • 
HNDI LOO llASE ~) tl'tASA. 
HFtN02 
XOH 
XOL 

373 e Hl-IE! QRAPHICI IHAPE IWIMI IUI• 
374 • 
:37:5 • IHAPE DAAM 
376 • lit • O TO 63 
377 • BCALF fACTCIA U6ED C 1-HDAPW.> 
:178 • 
379 OlllMf BTI SHAPE1. DIAW OEFINITION 
380 &TY SHAPEH POtHTElll. 
391 DlllAWI TAi 
382 L6R ' •ar UO-t3FJ 
383 LSll 
384 LSl'I 1 ODRNT O•UP'. l-«T, 
395 L6R 1 2•0WN, 3•LFT. 
386 STA Q['IRNT 
387 UA 
JSB ANO llF 
389 TAi 
390 LDY ces. 1 IA\lf CDS AND IJN 
391 STY DIL VALS IN DXL ANO DY. 
3lf2 EOA llF 
393 TAi 
394 LDY COB+l,I 
39' INV 
396 STV 
397 DaAWa LDY 
398 LDX 
399 BU 
400 LOA 
401 DRAWJ STA 
402 LOI 
403 STI 
.ll04 &TI 
405 LDI 
406 DRAW4 LOA 
407 SEC 
408 ADC 
40'i' STA 
410 BCC 
411 .J6R 
4\2 CLC 
413 DflAW5 LOA 
414 ... oc 
41, STA 
416 BCC 
417 JSR 
418 DRAW6 DEI 
419 St.IE 
420 LOA 
421 LSR 

DV 
Ml''DI IYTE INDEX ,..,... 
110 Hl-llEI 11.SE ADA. 
COLLSN CLEAR CllLLIBIDN CIUIT. 
1 SHAPEL. U l!T SHAPIE DEF IYTE. 
SH1'.P[I 
1180 
El EL, EH FOR FRACTlONAL. 
Eli L. R, U, D VECTOR&. 
SCALF SCAl.E FACTOR 
EL 
1 F FRAC CDS OVFL. 
DlL THEN f'IOVE tN 
El SPEC lfIED VECTOR 
OAAM' OIRECTJON. 
lRUQl 

EH IF FkAC BIN Ql.NL 
DV THEN .. O\IE IN 
EH SPEClFlED VECTOR 
DRAW6i DJAECTJOH •90 DEQ 
LRU02 
LOOP ON &CALE 
DRAW4 FACTOR 
6H4PEX 
1 NEXT 3-llT VE.CTCR 



O;.fll 4A 
o;.&e 4A 
D23D DO D3 
D4:aF E6 lA 
D:>?t DO 02 
021'3 E6 tB 
non'"' u 
0277 DO cq 
['l;opfq 60 

D;i9A 86 tA 
D2'?C 94 18 
D~'1E AA 
D;i9F 4A 
02'-0 o. 
D2A1 4A 
O;>A;z 4A 

024.l ª' 53 
D;>A' BA 
D;>A6 ;zi¡i OF 
D;>AB AA 
D:>A9 BC El Dl 
D2AC 84 SO 
onE 49 OF 
0:>80 AA 
º~~· se EC DI 
02u ce 
D~S5 84 52 
o;is1 AC .. , 03 
D2fll\ A2 00 
0211C SE ;zA 03 
O;ibF Al 11\ 
02.:: l ª' '1 
o;icJ A2 eo 

o;o.::s Bó '" 
o;;ic1 et. '' 
D2C'9 AE 27 03 
0'2CC AS 54 
O;tCE 38 
02CF 6S SO 
o;;io1 es s• 
O:>PJ 90 04 
o~ns ;zo co oo 
0200 te 
D2D9 AS SS 
02DB bS S2 

o;ioo ª' '' 
o;z1tF qo oJ 
o;-¡:.1 ;zo Dlf oo 
D2é4 CA 
02fS DO ES 

on1 "' ss 
O~E9 4A 
02lA 4A 
o;iFB 4A 
O:>éC DO 03 
c-.cE E6 lA 
021-0 DO o;z 
D:ZF2 E6 1B 
0~¡:4 Al tA 
o~;.6 DO C'9 
02FB 60 

D2f'Cf 20 'iO 03 

422 L6" 
423 LSA 
4,;z4 er~E 

425 INC 
4:iZb B!.IE 
4:iZ7 INC 
428 DftAW7 LDA 
4;zq BNt: 
430 A re 

' OF SHAPE DEF. 

DAA~ NJT DONE THIB IVTE. 
SHAPEL 
CRAW7 NEIT IYTE Df' 
SHAPEH BHAPE DEFINITICN. 
tSHAPEL, IJ 
DAAW3 DONE IF ZEAD. 

432 • Hl-AES QRAPHICS SHAPE EX-QR &UIR 
433 • 
434 • EX-Ofll SHillPE lNTO SCAEEN. 
43, • 
436 • AOT • O TO 3 tOUADRAHT ONLV> 
437 • &CAL.E IS UBED 
438 • 
4JCJ IOfllAW STI SHAPEL 6HAPE OEFINITION 
440 STY SHAPEH POINTEA. 
441 XOAAWl TA.X 
442 LSR 1 ROT ct0-t3FJ 
443 LSR 
4H LSR 1 OORNT O•UP, l•RT, 
445 LSR 1 :iZ•OWN, 3•LFT. 
446 STA OORNT 
447 TXA 
448 A:rn ••F 
4"!9 TAX 
4SO LDY coa. X SAVE coa ANO SIN 
4,l STY OXL \IALS IN OXL ANO DY, 
45.2 EOR HF 
4S3 TAX 
4,4 LDY COS+t, X 
4S5 IN't' 
456 BTV 
4S7 IOAl4Q LDY 
4~8 LOX 
4S9 STX 
460 LOA 
461 XORAWJ STA 
46.2 LD'< 
.C63 STI •6• sn: 
46S LOI. 
&áb XDRAW4 LOA 
467 SEC 
4b8 AOC 
46q STA 
470 scc 
471 .JSR 
'72 CLC 
473 lDRAW5 LOA 
47~ .-oc 
47~ STA 
41b BCC 
477 .JSA 
478 XORM.16 OEX 
479 BtlE 
490 LOA 
481 LSA. 
482 LSR 
483 LSR 
494 BllE 
485 wc 
4Bb BtJE 
487 U.íC 
488 XM.U.7 LO/\ 

••• 
490 

BtJE 
RTS 

DY 
HNDX INDEX FAOf'I HJ-AES 
HO BASE ADA. 
COLLSN CLEAA COLLISION DETECT 
lSHAPEL. U 1ST BHl'.PE DEF IYTE. 
SHAPEX 
H90 
El EL. EH FOA FAACTIONAL 
EH L, A, U, O. VECTOR S. 
SCALf SCALE FACTOR. 
E• 
IF FRAC CDS OYFL 
DJ:L THE~ l'IOVE IN 
EL SPECIFIED VECTOR 
XOAAWS DIRECTION 
LAUDXl 

El-! JF FRAC SIN OYFL 
DV THEN t'IOVE 1 N 
El-f SPECIFIED YECTOA 
XOAAW6 DIRECTIOl'll +90 DEO. 
LRVD2 
LOOP ON SCAt.t:: 
X'ORAW4 FACTOR. 
SH4PEX 
1 NEXT J-B!T YE.CTOR 
1 OF 6MAPE DEF. 

J:DAAWJ 
SHAPEL 
..<DRAW7 NEl T IYTE OF 
SHl.PEH SHAPE DEF. 
t5HAPEL, X J 
XDA.AWJ DONE IF tERC. 

4'l:iZ • ENTM'f POlNT9 FAOl'I APPLE-Il BASIC 
493 BPOSN .JSA. PCOt.A POSN CALL, COLA FAOK IAS1C 

D2FC BD 24 03 
D~F 20 AF 03 
0302 48 
D3J3 :ilO 9A 03 
0306 68 
0307 20 2E DO 
D3::JA AE 23 03 
DJOD 60 
030E 20 F• 02 
0311 4C 70 DO 
D314 AD 2S 03 
0317 •A 
0319 20 "º 03 
0318 20 7S DO 
OJlE 20 9A 03 
0321 8A 
Qj:;>;;¡z 48 
03:03 98 
03~4 .... 
03~:1 20 AF 03 
03:;>8 AS 
D::W9 68 
Qj;"A 20 64 01 
OJ;io AE 2:1 03 
D'.i30 60 
D33t 20 qo 03 
0334 4C 10 DO 

0337 20 Fil 02 
033A 20 '' 03 
P~3D :20 39 o;;z 
03':0 AE 23 OJ 
03'!3 bO 
03~4 20 F9 02 
O:)n 20 'l Dl 
O~O 20 9A D:iZ 
OJ-:O AE ;13 03 
03~0 bO 
03~1 SE :23 03 
DJ!i4 AO 32 
oJ~6 ;;za 92 03 
0359 80 '2.7 03 
O~~C AO ~8 
OJ!iE 20 q2 DJ 
D:1bt 49 
03.!:12 AD 28 03 
O:<~' 8, lA 
0=1~7 AD 29 03 
03bA 9' 13 
P3~C AO 20 
03.!>E 20 92 DJ 
03/l FO 3q 
0~73 A2 00 
031:5 Ct 1A 
0317 FO 02 
0319 BO 31 
0378 º" 
DJi'C 90 03 
OJ?E Eb te 
0:030 18 
0~31 AS 
0332 91 lA 
0334 65 lA 
O:-io:tb AA 
o~a1 ce 
DJ98 Bl lA 
QjJA 00 ;;¡zq 03 
QjC.Q AB 
o;,::iE 68 
D::OJF 60 

4'4 STA 
495 JSfll 
496 PHA 
697 .JSR 
498 PLA 
499 JSR 

'ºº LDX 
501 ATS 
:502 IPLOT .JSR 

'º3 ..... 
'°4 ILINl LDf\ 
'º~ LSA '°' ..1SA ,07 JSR 
SOS ILINE JSR 
50'l TXA 
'10 PHA 
:nt TYA 
Sl2 TAX 
S13 JSA 
St4 TAY 
S1' PL.fri 
,16 .JSA 
,17 LDI 
'19 RT9 
,19 IIQND JSA 
':iZO Jf'IP 

HCDLOR 
gETYO YO FllOft IASIC. 

OETXO 10 FROl't IASlC. 

HPOSN 
BXSAV 

BPOSN PLOT CALL CIA!llC) 
HPLOTl 
HrlDX 
' SET HCOLOR 1 Ffl!C.. 
PCOUI IA&IC VAA COUl. 
HPOSN'.J 
QElJO LINE CAL.Lo C::ET 10 FlllOl't IA&IC 

l:ET't'O YO FRCl't IASIC 

HLIN 
8X5AV 

PCOLR IACKQRCJt.AlrlD CALL 
BKONOO 

S22 • ORAW ROUíJNEB 
523 IDf!:AWl JSR IPOSH 
524 BD'IAW JSR BORAWI DAAW C.t.L.t. FAO,. IA9lC 
S25 .JSR DRAW 
526 LDi BXSAV 
S27 ATS 
s;;ze llDRW1 .JSR 
5~9 8XbAAW JSR 
SJO .JSR 
:531 LDi 
'3;;¡z RTS 
'!133 BDRAWX STX 
S34 LDV 
S35 .JSR 
SJ6 STA 
S37 LDY 
SJB JSA 
'3q PHA 

'"º LOA 
541 STA 
,42 LOA 
543 STA 
544 LOY 
S4S .JSR 
'46 SEO 
S47 LDI 

'"ª CP'tP 
549 BEO 

"º 9~8 
,,1 BDAWll ASL 

llPCSH 
ao~AWX EX-OR ORAW 
XDRAW FRDrl BASIC. 
BISA\/ 

USAV SA\IE FOR IIASIC 
1132 
PBVTl SCALE FR°" IASIC 
6CALE 
H29 
PB't'TE fllOT FACl'I IASIC 
9AYE CN STACK. 
SHAPIL 
SHAPEl BTAllT OF 
SHAPIH SHAPE TAILE. 
6HfiPEH 
H:iZO 
P!IVTli. BHAPE FAtw'I IASIC 
AEARl 
.. o 
C SHAPEL. X J > friAA1 OF SHAPES? 
BOAWU 
RD1Rl 't'ES. A~ tRR 

,,2 ilCC 80RWX2 
'53 lt.lr. SHAPEH 

''4 CLC 
S5' 80fllWI~ TAV 
,,6 LOI: 
S'7 ADC 

''ª TAi 
'" INV 
560 LOA 
,61 ADC 
'62 TAV 

SHAPE NJ • 2 
<SHAPEL), Y 
SHAPEL 
AOD 2-IVTE INOEI 
TO SHAPE TABLE 
tSHAPELJ, Y START ADA 
6HAPXH U LOW, V HIJ. 

'!163 PLA ROT FROf'I STACK 
:lb4 RTB 



,66 • BABIC PARN'I FETCH BUBA "B 
0:1170 AO 16 ,67 PCOLA LDY 1116 
0392 81 4A 569 PBYTE LDA CL01"1E"1..>. Y 
DJ•4 DO 16 569 BUE RERAl OET BASIC PARAl1. 
0316 se '70 0€1 <ERR !F )25:U 
0317 Bt 4A 571 LDA fLOt"IEMLJ. V 
DJ~9 60 57;2 ATSB ATB 
D31A BE 23 03 '73 CETXO STX IXSAV BAVE FOR IABJC. 
D:t'"ID AO 05 57• LDV .. , 
DJ9F Bt 4A ,7, LDA tLOl'!El'll.), V 10 LOW-ORDER IVIE. 
03111 AA '76 TAX 
o~t.2 ce ,77 lNY 
DJf,J Bt 4A 579 LD/1 tLOl"El1l..1.V HI-ORDER IVTE. 
DJ .... ,, A9 ,79 TAV 
D:V-.6 EO te 090 CPX ••ta 
DJ!.9 E9 01 ,91 sec Ht AANOE ERA JF )279 
D~!'.A 90 ED 592 ecc RTSB 
03.~C 4C 68 EE 583 AERRI JM• RN!]ERA 
DJl.F •O OD 584 CETYO LDY llD OFFSET TO YO fAOl1 LO"E" 
OJAi 20 92 03 ,9, JSR P&YTE CEl IABIC PARAP'I YO 
OJ¡j4 C9 to 596 CM? ••CO <ERA IF )l9U 
D~B6 BO F• 597 ecs RERRl 
DJBB bO 588 RTS 

590 • 6HAPE TAPE LOAD SlJBROUTINE 
DJ"9 BE 23 03 ,91 S~OAD ST .a: USAV SAVE FOft IASIC. 
DJRC 20 lE Fl .. , JSR ACADR RE4D 2-BYTE LENOTH lNTO 
DJPF 20 FO FE '93 JSR AEAO BASIC ACC 
D3C2 A9 00 094 LM •too 'START OF" ~.PE TABLE 19 10900 
DJ:4 85 JC '95 STA A!L 
03:6 eo 2e 03 096 STA SHAPXL 
DJC~ 18 '97 CLC 
DJ:A 6' CE ,.9 ADC •CL 
03CC AS O•• TAV 
DJCD A9 09 600 LOA •1~9 1 HIGH BYTE OF SHAPE TABLE PDINTER 
D3:F 95 JD 601 STA AlH 
DJnt 00 2q o3 602 STA SHl\PXH 
D3D4 65 CF 603 AOC ACH 
DJT'lb ea 25 60• ecs MFULLl MlT ENOVQH t'\Em>RY. 
DJOB C4 CA 605 CPV PPL 
D3DA 48 606 PHA 
D30B E5 ca 607 56C PPH 
0300 69 609 PLA 
D3PE 90 10 60• ecs PIFIJLLI 
D~E:O 94 JE 610 STV •2L 
D3E2 85 3F 611 STA A'H 
03::4 ce 612 INV 
03~5 DO O;t 613 9tlt;. SHI 001 
o::.e:1 69 01 614 it.DC 111 
D:IE.~ 84 4A 615 SH..001 STV LOP'IEf'I.. 
o::;a ª' 4e 616 STA LGMEMH 
DJ::'D ec ce 617 STV PVL 
o:::.F 85 CD 619 ST• PVH 
03;-t 20 FA FC 619 JSR A02BIT 
03::4 A9 03 6,0 LO.lo H3 . 5 SECOND l-IEAPER. 
o::-i::-& 20 02 FF 621 JSR READU 
o:;rq AE 23 03 622 LO< SX:SAV 
o::r.c 60 623 RTS 
o:;ro ce 6B EJ 624 P'IFl.A.Lt .Jt1P 1"1Et1FUL. 

- • • EflllD ASSEMllL Y ---

TU1AL EkAORS: 00 
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