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Sisiem Memory Map

¢ Number.

L imal Hex
3 5
1 i 8
P 2
!
i : RAM (45K)
I .
ie 3E
151 337
] e
653 sCi
ot
122 scé
It ¢
) sce
N 09
10 ROM K}
) sce
3 553
ns Dt
. ACM (12K)
T OsEE . :
255 ST .

Table 17: ROM Organizstion ané Usage

Table 16:_RAM Organlestion and Usage
Page Number; . .
Decimal  Hex Used For.
[ S#2 | System Programs -
1 S81 | System Stack
2 S22 { GETLN Input Bufler
) S¢3 | Monitor Veclor Locations
4 s34 :
i s $35 | Teat and Lo-Res Graphics
06 $235 | Primary Page Storage
ki 87
R ses
Iy $59 | Text and Lo-Res Graphics .
8 SOA | Secondary Page Storage .
11 sen K )
‘ FREE
12 SHC .
through
'RH SIF
' RAM
12 $20 | Hi-Res Graphics
2 throvgh Primary Page
63 SIF | Storage . °
o $43 | 1h-Res Graphics ’
thenugh Sccondary Page
9% $SF { Siorage
1% 368
i thraugh
{151 SDF | ~

Page Number. - !
Decimal _ #ey | U5 B i
gsg égi | Programmer’s Aid #1 P
A6 S8 .
m s Avvicson ;
24 SEd s
s SE4 BASIC
232 SE3 Inieger BASIC
6 SEC
240 SF#
WM $F4 [ Uitity Subroutines .
WL MonierrOM Aviosan ROM |




RAM {42K1

piet}

iCs
«7
SC8

He

Vo ux)

170 ROM (2K)

ROM (12K

Tabie 17: ROM Organlration and Csage

Page Number:

Tzble 15: RAM Organlzation and Usg;zL
Page Number: .
Decimal  Hex Used For:
8 $02 | Sysiem Programs
1 $81 | System Stack
2 S22 { GETLN input Bufler
3 $23 | Monror Vecior Locations
4 504 i
‘5 535 | Text and Lo-Res Graphics
6 585 | Primary Page Storage
7 p
[B $03
9 $89 | Text and Lo-Res Graphics
14 S&N | Secondary Page Storage
1 sen
FREE
12 $eC .
through
PRl SIF .
L RAM
I n $28 | Hi-Res Geaphics
{ through Primary Page
3] $IF | Storage .
a1 S33 | Hi-Res Graphics
! through Secondary Page
A SSF | Stocage
19 $6¢
i through
191 SBF

Decimul  Hev de. By:
ﬁ; ::;2 . Programmer’s Aid #1 ;
26 . SUB . !
pii ] sDC Apgplzsol
u SEd il
228 SE4 BASIC
m SE8 Inieger BASIC
36 SEC
-248 $Fy
244 SF4 Uunlity Subroulines
;;; el Monitor ROM Autostart RO




TABLE1: APPLE 1l MEMORY MAPS
A. MEMORY AREAS OVER-WRITTEN WHEN BOOTING DOS

Location on
any system:

Location on a
48K system:

Highest RAM
memory address

49151 ($BFPF)

IDEG Relocated DOS,
(023¢9) on completion
bytea of boot
- 48192 (59p¢@)
, 7 bytes not used
T N 40184 ($9CF8)
1792 Three file
($708) buffers of
bytes 595 (5253) bytes
for fnput's output
DOS moves
HIMEM here -———e T 38400 (S96p¢)
{ Note 2 )

16383 (SIFFF)

DOS, where first booted
from a Master diskette

{ Note 1}
7424 (S1DPP) ——e

DOS Relocation Code

[ Note 1}
6912 (S1B@@)

2559 ($9FF)

"Nibble" buffers
used during hoot

2048 ($80) ——

1923 ($3FF) ———e

'
|
l First stage boot

starts here
768 ($3¢8) ——e
Lowest RAM {
Hemory address —— o (__ _ ]
3 (spae)

Note 1. This memory area {s not affected uh
DOS 1s placed directly below the Highest RAM
available on the svstem that INIT!altzed
appropriate to the present system or not.

en booting a Slave diskette:
Memory address that was
the Slave diskette, whether

B. MEMORY AREAS USED BY DOS AND EITHER BASIC

Highest RAM

Without DOS,
memory address:

either BASIC

49151 (SBFFF) I setg HIMEM here
on a8 48K system 18752 Disk { Note 2}
(524090) Operating
bytes System
(1f booted)
Booting DOS
™ Y sats HINEM here
Integet BASIC Applesoft [ Note 2 ]
program lines strings
start at HIMEM start at HIMEM
and bu%ld dovn and bu!'.ld down
———t | A
24576
(S680d)
High-resolution graphics, Page 2
[ Note 5 )
16384
(54009)
High~resolution graphics, Page 1 FP (diskette)
______________ —_—— sets LOMEM at
{ Note 4 ] T 12291 (53¢¢3)
8152 \ [ Note 2 )
($200¢) !
Diskétre
——————— - Applesoft
Eifther BASIC’s | (1f used)
variables occuples
start at LOMEM | this space
axd build up | { Yote 4 ]
i
Applesoft T ll
program lines i t
push LOMEM up : FP (firmware)
2848 | | and INT set
(5¢800) LOHEM here
BASIC System use: [ Note 2 )
low-resolution graphics
Lowest RAM and text screen,-etc.
menory address:

g000  (scoed)

Note 2. If your system is in Integer BASIC, the HIMEM pointer can be
found (low byre first, then high byte) in locations 76-77 ($4C-$4D). If
your system is in APPLESOFT BASIC, the HIMEM pointer {s in locations




1r. TRASLACION

Luponganos que tenonaw dasplegada en nuastra pantalla una
graficar la cual Jdosearas cambiav da lugar. pave sin modificar
sy taera®o ni orientecion. Supongamose por egampla gue tenemas
un triangule eon la parte supsrior izguiesrda de la pantalla g
desei~0s pasarlo al angule indeviovr dsrechao. esta se ra2alia
aefiante yna  trensfornacion geomatrica gqu= s denomina

Traslacian,

TRASLACION

v

La Straslacion es una ¢trausformacion que a cada eunto de
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III. 1 ADAPTACIGH & LA APFLE I1I

{aa primera consideracsion itmpovtanta para cualquier

splicacian de (ipo gradtice a un micescompufador Apple I, es qua

=1
e
e

de

eja de 152 Y's asta invertido, esko o5, la coordenada (O, )
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PARAMETRO PAR

PARPMETRO NON

BYTE CON BIT 8

BYTE CON BIT 8

BYTE CON BIT 8

BYTE CON BIT

=1 =g =1 =g
BLANCO BLANCO - BLANCO BLANCO BLA&CO
NEGRO NEGRO NEGRO NEGRO NEGRO
VERDE ROJO VERDE AZUL VIOLETA
VIOLETA AZUL VIOLETA ROJO VERDE
ROJO ROJO VERDE AZUL VIOLZTA
AZUL AZUL VIOLETA ROJO VERDE
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SREM

LISt
1@

1]
€0
164

119
1za

PROGRAMA QUE LLAMA A 3
Eecnn LR RUTINA DE

FOKE 74,8 POKE 204, 0 REN
EN s10m 14,0 REM LOMM

FOKE 75,16 POKE 205, 16

wO=N'n

DIM REcs

FOKE 02,3 REM  COLOR GEL FONDO

FRINT "ELORC REDC™

INFUT "DESERS CARGAR RLGUNA FIGU
RAT™ ", A%: IF AE="NO" THEN GOTCO
160

FRINT "BLORD “;Ax

CRLL &35z

INPUT "PARAMETROS PARR LA ESCRLA
{::”f‘. oy w, L N

CALL 2udg

EN[r

‘SREM PROGRAMA QUE: LLAMA A LA RUTINA DE-

]

LIST
10

ESCALA
POKE 74,8: POKE 204,0: REM LOUM

- EM $1000

W NP
Ge !

B
o~

POKE 7S,16: POKE 208, 1€
®o=va

DIM AFCE>

POKE 8O3, @: REM COLOR DEL FONDO

PRINT "BLORD REDC"
INPUT "DESEAS CARGAR ALGUNA FIGU
RA? ", A%: IF A$="NQ" THEN GOTO

100

5@ PRINT "BLORD "; A%

€0
160

CALL 2952
INPUT “PARAMETROS PARA LA ESCALA

CH WD Y, He, YR

118 CALL 2e4e
120 EMD.




@313

o2
a3z9
BE4E
8a5a

811a
8125
9120
g14i
2150
8168
9170
2180
9130
g20a
8215
8226
9238
0246
8zse
Bz6a
Az7a
8285
8295
. 0Z0a
9219
0326
AZ38
92461
9258
8263
9279

380
0396
438
a1

LWRK . DL Bedds T PARAM DE ESCALA
RENI . DL @6a7 RENGL DE MENOS
COIS DL woa? CRMFOS DISFINIE
ARGOL . DL 9aa? CONTADOR PAL
MNOR it # RENG REDUC ¥
Ay A0S PHREAM DE ESCALA
FINT . I FRLARE INICIAL
BINT R EBIT INICIAL
CPYL e RFUNT RENG FAG
CFYH ac ESC EN
Bl AE TRANSITORIA
FI s TRANSITORIA
EFFR . DL Q000 HO BITS POS FAR
EMON . 0L QoeE NO BITS PGS HON
POSI . DL AGoF FOS INICIAL
POSF . DL Q@10 POS FINAL
EITS . DL 3214 2 BITS A ESCALA
1192 DL 6@19 CONT RENG HIFES
LPAG . DL 961A APUNT RENG PAGL
HFAG . DL 0R1E
FORI . DL 891C CONT FENG HIFES
LPSD . 0L @31D APUNT RENG PRGZ
HPGD . DL B@1E
CRES . DL 0QB81F CAMF RESTANTES
LMEM DL aRaR INIT YAR BRSIC
BKGN . DL 8222 COLOR FONDO
NPAG . DL @226 # PAG BORRAR
REGL . GL S70a FEMG 1
REG2 . DL SBD@ RENG 2
REGY . DL SFOB RENG X ESCRLA Y
BPG2 . bL DAZE BORRA FAG =
GETY . DL D25D RUTINA QBT ¥
GETY DL DIAF RUTINA QBT *
RERR . DL EE&& RUT FthE EFF

S R 22 5t 1

s RUTINR DE ESCALR EN HIFE_

RN R R Y

LDR Q4 BORRA FRG 2
STR NFRG
SR BPiZ

LDA

vz

9428

8426
B4
23561
8468
24.7a
3436
3436
L2 btz 15
A51a
a52a
3526
as4a
Jasa
S5
asve
A52e
9594
B86
BE1a
as2a
628
P44
BESH
BEER
PE7A
A= 863
9590
[ pasing
071a
972
avaa
av4a
3750
S %)
Br7E
B7sa
725
9E e
ac1a

STH HPRG
JSR OBTF OBT PARAM ESCAL
JER PALT CAL PAL INICIRL
LDA #RY YE S1 AMPLIA O
BMI NEG FEDICE FRRA
LD¥ wai
JHP ACT
NEG LDX oz
ACT JSR ACTR ACT AFUNT RENG
CONT LDR #LLAY SI LWAXY=a
BMI C2
JSR ESCH ARHPLIA ¥
BHE CZ=
BEG CS
c2 JER RED: SIND RECUCE %
BEQ CS
£z LOR +AY SI AY<a
BPL €4
J=R FEDY REDUCE ¥
BNE CONT
4 JSR EScY SING AMFLIA Y
BNE CONMT
S JSR P2-1 FASH PRG Z A 1
RTS
. AR AR A A
OBTP LDY @3 BT PRRAM ESCH
JER LEE LA FARA .Y
STR *LUAK PRREAM X = LLAY
LDY wac
JSE LEE FARAM ¥ = AY
STR #RY APUNT AL FINAL
L.DE abu DE LOS RENGL DE
STR +LFHG RS FRAG 1 % 2
STA *LPGD DE HIRES
LDA G3ZF FAG1=HFAG. LPAG
STA +HPRG FAGZ=HFGD. LFGD
LDR BSF
STH #HFGD
LDA B8ia
STA #1192
STR +FORT



BE2a
3840
3856
S5
=78
3820
3290
8950
Az
9226
893a
B3eda
3958
Be60
2270
85924
3996
1688
1818
1624
162a
1648
1358
1666
1976
11388
15994
T 118
111@
1126
1138
1148
1156
1166
1176
1188
11.5@a
1206
1210
1220
1220

LDR veo
STH +MNOR
RETS RTS .
LEE LDA CLMEMY. Y DBT PARAM A PAR
CHP Baae TIR “ARIABLES
BMI LE1 INT-BRSIC: OA
JMF RERR ERRCR SI NO
LE1 CMP aFp ESTAN EN EL
EPL LEZ RANGD S, -5
JP RERR
LE2Z CMP GFF
BEG LEZ
ClP @91
ENE LE4
LER LDA @aa
LE4 RTS
PAHLT LDA #LMAK SACA EL “ALOR
BPL HRES ABSOLUTO DEL
EOQOR GFF PHRAM X
cLC
ADC @@l
XABS TAX
BME X2 0BT PAL % BIT
LDY ooa INICIARL EN RENG
LO% w37 ESC  PRL BIT
JHP XRES 0,1 3 7
K2-3 CP¥ 03z 2 18 7
BMT X2 2 12 4
BEG 82 4 15 - &
CPA Bag =] 15 7
BEQ K¢
LDY @l
LD®R aa?
JHP XRES PRL IHI=PINI
K2 LDY 283A PAL INI=PINI
LDy 8ay
JHMP HREZ
K2 LDY @ab
LD¥ ang

1436
1436
156a
151@
1520
1526
15460
155a
1566
1576
1532

1598

1684
1610
1620
16308

1648

e

x4

ARES

LoY
LDX
STY
STA
RTS

CARES

8oF
886
#PINI
#BINT

R R R R e mY

YRBS

L1

CON1

<

LDR
BFL
EOR
CLC
ALC
TAY
BER
LDAR
STA
LOR
DEY
DEY
BEQ@
CcLC
RDC
ROF:
Jne
STA
DEC
Bt
BEQ
JSR
Jne

SHIA EL “ALOR
AESOLUTO GE AY

*RY
YABS
8FF

CALCULA CUANTOS
REHG DE MENCZ
FOR ESCHLA EN Y
C  —RENG

[E]
43
4

aal

oML
010
*RENI
20

L0

b werasom
<
[EN

e I 4

DA O

CoNt

+RENI
*RENI
L1
*RENT
#RENI
RETS
RETS
REG
L2

ACT FENGL GEPEN
DIENDD DE X

TR R RN

ESCX

JSR
BEQ
LDA
JSR
STh

%R
JER
LO%
JSR
RTS

INIG
CoFY
(LPHGY. Y
INI1
(LPRG). ¥
ESCR
FOTH

2]

FESG

HACE LA ESCAHL
SOBERE EL EJE 2

ESCRLA RENGL

ACT LOZ AFUNT



1650
166
1&7a
163a
1690
1756
174R
1728
17268
V@
11
17668
177e
173
1798
1€80
1616
1820
16=8
1646
1659
1829
1&7a
12880
1630
19560
1918
1226
1328
1944
1956
1958
18748
19128
1990
2048
2018
20z8
2038
2040

2056

INI& LDY
BEGR
=TY
LD
STH
RT=

#PINI
RET1
#P1
+RINI
+B1

IHIC AFUNT PAL
BITS INICIALES

LRy
BER
ROR
TN
Jue

aa7
FET1

INI1

SI BINIZCY HACE
ROR PREA ACT
AFUNT BITS ENM
PRL INICIAL

capy Lov
Ci LDR
=TH
e
EPL
LD#
JIR
FET1 RTZ

Sy
C(LPAGY. Y
CLPGDS. Y

c1
{s1a]s}
RES

COFIA EL RENG
ORIGEN AL DEST

ROTA LDY
STY
RE  LOA
ROL
FHF
cLC
ROR
=TR
Y
[xel FLF
LDA
FOL
STR
FHF
Ny

CPY &

EMl
PLF

g
#AR0L
(LRGD).

CLPGE,

(LPGDY, ¥

CLPGCy Y

POF TENER EMPR-
CAGA LA INF EN
LOS 2 BITS. SE
HACE ROL PRRA
0BT BIT-% %W ROR
PHER FONER CONT

2058
2676
208350
20130

2168

2116
2038
2130
2148
2150
2160
2178

21

24080
2416
242
243G
2440
23450

12468

INC

AHROL
#AROL
328

RQ

FARE

o

3
#BITS
HLMAK
#CRES

#F1

2 UNE
> UNB

UBTIENE UN FRR
DE BITS DEL

FENG ORIGEN &
LOs FONE EN

EITZ: PI=FAL INI

EI=BITS REST

UNE

(LPRGY. Y

+BITS
TLFRGY. Y
*B1

RETZ

#P1

AL HACER ROR Y
ROLEL => 1
Y EL1 =22

[ V]

ChIS=4i ¥=0
CRES=LMAX

51 CRES=H OET

UM FAR DE BITS
S £OIS=0 INCRE-
MENTR EN 1 EL
HPUNT OE LR PAL
EN RENG DESTING
vy Y YE ST YR



247a
2438
2490
250a
2514
2526
253\
254a
2550
- 2550
2578
2530
2554
2664
2648
2620
2628
264
2650
2650
2670
2658
26398
278
2716
fergels

272@a
2749
27Se
2rea
s
2720
2738
pc<ss)
2816
2820
28230
284a
2850
e
287ve

LD B TERMING (9=2S)
ST +COIS Chis=4;
LE LDA OFF POMNE A CEROS -

EOR TDIS. %X LOS CHAMPOS BISP
AND CLPGDY. ¥

STR (LPGDY, v

LD +BITS CODIGO COLOR
LOR MASC, ¥ AND CDIS OR PAL
LU #CD1S

AND TOIS. ¥

ORA C(LPGDD. ¥

STA CLFGD). ¥

LDA +CDIS HC=COIS-~-CRES
SEC 51 AC=6 CDIS=f
SEC #CRES CRES=01

EFL L3 =1 RAC>0 CRES=&
EOF GOFF CDIS=AC

ADL ol SI AC40 CDIS=0
STR &CRES CRES= -AC

LDR @06

STR +CODIS

JAR LS
:TRELA DE EITS GISPONIELES SEGUN
“WALOR DE DTS 4=TODOS, 3=BITS 2-7
:2=BITS 4-7, 1=BITS €-7, B=NINGLND
TDIS . HS DOCOFGFRFF

4

‘MASCARAL DE BITS SEGUN EL YRLOR
:DEL PAR OE BITS QUE ESTA EN BITS
MASC . HE QEARSSFF
- kst R
REDX JSR INIG REOUCCION EJE

LoA (LPGEDY. Y ¥°s

JEROINIL

STR CLPGD,

JER REDE REDUCE RENG
LDx med ACT HPUNT PARGL
JER REG
RTS

REDR LDY an? FEDUCZTON RENG

2830
26894
2900
291@
2926
282
2944
2950
2360
2870
2928
2356
2669
3E1a
26826
2620
2649
205a
2048
3670
3020
2690
3180
2110
3126
21za
213e
2158
2158
317a
313G
3150
Zeoe
316
326

INTY

HIET

STV

LDY
STY
STy
LDA
EOR
cLc
ADC
TARX
ST
LOA
STA
STH
LCAR
ROR

*STR

FHR
ACTA

T
@

I
P2

A1

BCC
LbA
AND
BE@
INC
JmP
INC
INC
DEC
BNE
Iny
cpy
BNE
JSR
Lb%
LOA
DEC
BHMI

CcLC
ROR
Jnp
ROE
ST
RTS

LoR

*CDIS

933
#P0S1
#POSF
*+LWAK
aFF

6ol

*+CRES
alslE}
+#BHNION
+BPAR
(LPAG>. ¥

(LPAGH. Y
ACTR
and
+FIST
PARR
*BHOM
ACTA
+BFAR
#P0OST
*CDIS
FEVE

@zs

Al

ANAL

#F1
CLPGD:, ¢
*BI

Re

A0

(LPGEr Y

%I

| %S

#=—LHAZX

INIC YAR

FRER CONT BITS
FRENDIGOS EN
PO5 PRRES O
MONES

ACTURLIZA APUN
TRDORES RENG
QR IGEN=PAGL

PREMDE O RFRGH
ULT GRUPD BITS
¥ ATUSTA LA PAL




3230
3=08
=16
3z2e
3z3a
3246
2256
3E60
3z78
33360
2z9¢
340@
2410
3420
3430
3444
2450
24:08
2478
2429
3438
3500
3519
3520
3534
3540
3550
3568
357
3506a
35350
36Re
3616
3628
3536
3644
365a
3660
3678
00
26308

STR #CDIS ’
REYR DEC #CRES YE SI YA CONTO
ENE NOET EL # DE BITS
JER ENAL DE LA ESCALA
JHE INTY FARA PRENDERLO
HAHNAL TRA ANALIZA ST SE
STH #CRES PREMDE O SE
cLe APFAGH EL BIT
ROR EN RENG DEST
SEC PRG2
SBC +EFAR S1 LUAZA2-BFAR
SEC -BHOM > @
SBC +BMON APAGH
EMI FREN < B PRENDE
BEG FARRA
APAG CLC
JHP FRED
PREN SEC
P PRED
FRRA ROR +CRES S LMAE=NON
BLCS RPAG APAGR
SEC
LDA +BPAR Z1 BFAR-ENON=8
SBC #BMNON PRENDE
BEG FREN
EMI <NOM
LDA #POSF SI BFRARENON
ROR &1 POSF=PAR
BCC FPREM PRENDE
ECS APRG SING APHGH
NN LDR #POSF 51 BPARCENIN
ROR &1 POSF=PRR
BCC APAG APAGR
BCS FRENM SINO PREMDE
PRED TY¥R CARRY=1 PRENDE
FHR CARRY=8 APAGR
LOY #PI PRLABRA REMG
LOR <LFPGDY. Y DESTINOCFRG2)

RIOF

3768
3710
372a
2720
3740
o]
o]
iy
372
T30
80
3810
32
=36
u34a
=50
tS1s)
3579
3688
3299
3500
3013

T STR

mc
DEC
BNE
CLC
ROF
STR
INC
LDA
5TR
PLR
TRY
RTS

CLPGD 3. ¥
*POSF
B
RTS1

{LPGDY. Y
+P1
BE?
*BI

FONE BIT-S=8

T T e T

E1

LoA
BEQ
STA
LDA
STAR
LEA
STR
DEC
BER
LDX
JsR

. BED

E2

E2

E4

LDY
LDA
STA
DEY
BPL
Bl
LD¥X
JSR
RTS

#*RY

Ez
*RENT

HL PG
+CPYL
#HFG0
*CPYH
#RENI

EX

[5(5Xx4

REG

E4

a27
CCPYLM ¢
CLPGDY, ¥

E2
EL
Baz
REG

b

HACE LA ESCALA
PARRA Y COPIAN-

D EL LT RENG
DEST

FTRYD B0 2 Y O B Y T (e S TP W e

FEDY

LoY

LA
BEG
CMP
BMI

N E

3z
+NOR
MRGA
2Bz

MRGL

REDUCCION EJE
IfIS

DEFEMDIENDD OEL
YALOR DE NOR



4118
4120
4138
4144
41.50
4158
4170
4120
4170
4200

s

4530

4797

44420
4418
2420
44730
2448
4456
44560
4478
44230
4490

P

4= 10

RIZSEiS]

MRGL

MRG2

MRS

MRS

gEN
CHE
EMI
BER
LD#
STA
=TR
STAR
DEY
EFL
JHP
JSE
STR
JIR
DEY
BRL
JHP
JER
TR
JER
R
DEY
BPL
JHP
JER
=TH
LDR
HMD
SR
ORA
STR
[‘,E‘;
8FL
JHP
JER
sTR
DEY
BPL
INC
LS
[

MRG2
ans

MRGZE
MEGY

(LRGSR, Y

REGL. %
REG2. Y
PEGRZ.Y

MRGA
S15
MR1
REGZ, M
ME2

MRGL
S1G
MEZ
REGZ. W
MRL
MR

MRG2
216G
MRZ

REG2. Y

CLPGDD.

REGL. VY
REGL. Y
REGZ. %
REG2. Y

MRGT
SIG
MRZ2
REGZ. ¥

MRGa
#HOR
ER=14

ES LA ETAPA DE
LA REDUCCION

cpotoboR ook

pbbiseskoRobop

R TR TR 2 I A BN SRR T

ok bkt Rodbod f ok

bbb bopidicdrd bbb

shstoob bokopeobokobobobagob
51 MHOR=-A%Y COP
FERT QLE TIENE

14520
4520
4548

RDC *NOR
BHE RTE2
LDY @27

C45SR Sm LDA FEGZY
45E8

DET

BFL 20
LR oon
STR #NOR
LDy iz
JER FEG
RETS

STR CLPRDS, Y

EL RESULT A PG2

ACT APUNT FAGZ

LDR CLPSDo Y
OFA REGL Y
4

LDR LPGT. Y
AND PEGZ. Y
TR FEGZ. Y
RTS

LOA (LPGDe Y
Anl FEGTY
ORA REGZ.Y
eTS

LDA ao

STH «LFAG
STR &LPGD
LR 22
TTH HHPRG

LR agF

x
49644 ¥
asie

4970 oHE P

E SUK SR B R S e N R R IR B 3 o & o8 s & e o)

FRSA HIFES DE

LRFARG Z A LR 2



MRGE

MRGL

MRG2

MRI3Z

HMEGY

eEQ
oME
BMI
BER
LDA
STA
STA
STA
DEY
EBFL
Jup
JSR
sTA
ISR
DEY
BPL
JMP
JZR
TR
JER
J5R
DEY
BPL
Jmp
JSR
STR
LDR
AND
STR
ORA
5TR
DEY
BFL
P
JER
STA
DEY
BFL
INC
LDR
nLe

MRG2
an4

MRGZE
MRG4

(LPGD), v

PEGL, ¢
REG2. ¥
REGZ. ¥

MEGR
SIG
MR1
REGZ, Y
MR2

MRGL
SIG
MRZ
REGZ. ¥
MR
MR2

MRG2
SIG
MRZ
REG2, ¥

{LPGD),

REGL, ¥
REGL. Y
REGZ. ¥
REG2. %

MEG=
SIG
MRZ
REGZ. ¥

1RG4
+HOR
E3=1Y

ES LA ETAFR DE
LA REDUCCION

R R R

B R R R e

B3 23 2 R ER S R

EXRBER R TP DR

REEEEEE R RT AR T 2]

Astohtokokekshokob gt btk
51 NOR=-RY COP
RERGZ GUE TIENE

14526
4520
4546
4559
SHL2S)
457
4520
4520
AE0G
4640
2626
4678
4540
4650
ac8a
4579
4636
4503
4700
4718
470
4736
47an
A7
4750

4200
4216

42413
A0S0
Rty
4678

4gan

4830
49130
4919
292G

AbC
ENE
Loy
LDR
=TA
[~' E l’I
BFL
LbA
STA
LD
JER
RTS

*MNOR
RTE2
asT

REGZ, ¥

EL RESULT A P62

CLRD Y

n

30
#HOR
oz
FEG

WO

ACT APUNT PAGZ

LDR
ORR
STH
RETS

{LPGLY. Y

REGL. Y
FEGL. Y

LCR
AR
=TH
FTZ

CLPGES, Y
REGZ. ¥
REGZ.

LDA
AND
OrRA
RTS

CLPGLey
REGZ, ¥
FEGZ, v

P1

LDA
STH
STH
LOA
STR
LOR
=TR
LD
Loy
LDA
=TA
DEY
ENE

EX L ¢

ala]s
+_PAG
*LPGH
5}
*HFAG
G5F
#HFGD
aiF

oo
(LPGDoY. Y
(LPAGH. Y

P1

shegebog
FRZA HIRES DE
LA PR3 2 A LA 1




3928
494a
4950
495a
497
4923
4938
SEBR
5&164
5620
Z630
SIESE
Nahix
SE66
58va
Sash
5a9a
5168
S110
5128
5136
5143
5156
S1E@
5170
5186
5196
5206
5210
5228

L
Rl

Se4a
2sa
Seci

a7
U

Sedl
5298
Szee
544
S228
SR

RTS

LEC
DEC
DEX
BPL

+HPAG
#HPGD

F1

cobbedeod bt

REG

113

Mz

DEC
BER
LA
AND
EEQ
LDA
AND
EER
SEC
LGA
SBC
5TA
JHp
cLC
LDR
RDC
STAR
LOR
RDC
=TA
JHp
cLC
LDA
ROC

STR *
LDA
ROC £

=TH
TS

#1192, ¥
RTEG
BzZF
#1492, ¥
Mz

a7
#1192, 4

M4

HHPAG, ¥
@34
#HFRG, ¥
RTRG

#LPAG,
Hou
*LPAG, ¥
+HPAG 3
918
+#HFAG, X
RTRG

*LPAG. ¥
asg

CHL RENGL INME-
DIRTO ANTERIOR;
S1 #=0 PAGL
o1 ¥=2 PAGZ

FOR I=191 T 4, -1
IF 1T 10D &4=8
LPAG=#++£1FS%
ELSE
IFTMOD & =n
LPAG=#++$1E30
ELSE
LPAG=#-%46Q

RTIRG

LbR
TR
LoR
LDR
LDA

aze
HPRG
FCEST
IO
$CE5E

Sza8
35
X4t}
3T

200

3258

f

i
[

ool
1,
oo

[}
b
{

FIN

LDA Bog
THZ

TARY

JSF FLRZE
RTS

CEN
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Apendica R*

EOERUTINAE DF HIGH RESDLUTION GRAPHICS



COJ3 AD 37 CO &B LDA HIRES SET HIRES DISPLAY WODE
D028 AD 33 CO 69 Loa MIXSET WITH TEXT AT BOTTOM
; - - D28 AD 50 CO 7c LoA TXTCLR SET GRAPHMICS DISPLAY MODE
CJ0E A® 00 71 HCLR LDA [11+]
3 o APPLE-11 HI-RESOLUTION o 5310 8% 1¢ 72 DKGNDO STA  MCOLOR1 SET FOR BLACK BONOD.
M GRAPHICE BUBROUTINES o CO12 AD 26 03 73 BKOND LDA  WPAG
0019 8% 18 74 STA  SHAPEM INIT MI-RES GCREEN MEM
sy Bvuer sy . D017 AO 00 73 LDY €80 FOR CURRENT PAGE. NORMALLY
. D019 B4 1A 7 BTY  SHAPE! $2000-3FFF OR $4000-3FFF
8 ¢ ALL RIGHTS RESEAVED o DOLB A3 1C 77 BKGND1 LDA  HCOLORL
: * D31D 91 1A 78 STA  {SHAPEL), Y
10 DOIF 20 A2 DO 79 JSR  CSHFT2 ISHAPEL,M) WILL GPECIFY
£o22 €8 80 INY 52 SEPARATE PACES
12 ¢ HI-RES EGUATES £023 00 F& a1 BrF BHGND1 THROUGHOUT THE INIT.
13 EHAPEL EQU  $1A POINTER TO . £o23 €6 18 82 INC  GHAPEW
14 SHAPEM EQU  $1B SHAPE LI1BT 0027 A5 18 83 LDA  SHAPEHW
13 HCOLORL EGU  $1C RUNNINO COLOR MABK : 0029 29 IF B4 AND  W$1F TEST FOR DONE.
16 COUNTH EQU 81D COXB DO EE as BNE  BKGNDI
17 HBASL EGU  $25 BABE ADR FOR CURRENT LOTD 60 86 RTS
ASH -~ .
}‘3 ::A:K 233 :3; HI-RES PLOT LINE. 4 68 @ HI-RES GRAPHICS POSITION AND PLOT SUBRS
20 AIL EQU  $3C MONITOR At COZE 80 22 03 @9 MPOSN STA YO ENTER WITH ¥ IN A-REG.
21 AR EOU $3D : £o31 8E 20 03 90 STX  XOL IL IN X-REG.
22 a2t EGU  $3F MONITOR A2 ggg; Eg 2t 03 :; ;1;: XOH AND XM IN Y-REG.
23 AQM EQU *3F
4 ’ . CO39 29 CO 93 AN (11443
3{ LOnErL EQU 41 BAGIC 'GTART OF VARG". CO3A 8% 26 9a STA  HBASL FDR Y-COORD = OOABCDEF
g; gn. EQU 930 DELTA-X FOR M IN, BHAPE :g;g :: :: t:: 'EzLﬁg:;Psn::gi :ggn:ss
M EQU  eSL . . :
28 SHAPEX EQU 831 SHAPE TEMP. |DIIE 03 26 97 ORA  HBASL  ACCESSING SCREEN MEM
29 OV [3] 852 DELTA-Y FOR HLIN. BSMAPE DD:g E; 26 98 STA HBASL VIA (HBASL), Y ADDRESSING MODE
e 8 R BEEL S e
L]
g; E: ggg 13; EAROR FOR tan. D313 0A 101 ASL i CALCULATES
33 PP EGU  eCA BASIC START OF PROJ PTR. gg:; g: :gg :g": ::::gt . :::::'D‘Cog-
34 PPH £QU  SCB
39 p o . D018 26 27 104 ROL  HBASH
3: p:L" 533 .2,‘, BABIC END OF VARS PTR. DO*A OA 108 ASL  1WHERE PPP=001 FOR 92000-DFFF
37 ACL  EQU  CE BASIC ACC DO1B 26 27 106 ROL ~ HBASM SCREEN MEM RANGE AND
38 ACH EQU  SCF : DO4D OA 107 ASL + PPP=010 FOR $4000~7FFF
39 X0L  EQU €320 PRIOR X~COORD BAVE DOLE &b 25 133 ROR  MBASL (GIVEN Y-COORDaABCDEFOH?
40 I0M  EQU 8321 AFTER MLIN OR HPLOT. e H LD HBASH
41 Y0 £QU 322 HLIN. HPLOT Y-COORD BAVE. s 1S o dlved
42 BxSAV EQU 323 X-REG GAVE FOR BASIC. boas o5 o e e 2
43 HCOLOR EGU  $324 COLOR FOR HPLOT, HPOBN 059 Ba x:g YI‘ :Engc 0 Bv 7 Fom
42 HADY o2 :
PR e :?E;QBD::?,ET(E.;QXENO“AL, DOSA €O 60 114 €AY 88D INDEX FROM SASE ADR
46 SCALE QU 8337 BCALE FOR GHAPE, MOVE DIC FO 08 113 BEQ  HPOSNZ (QUOTIENT) AND BIT
47 SHAPXL EQU 9328 BTART OF ’ DISE AC 23 114 LOY 9823 WITHIN SCREEN MEM BYTE
48 SHAPXH EQU 8329  SHAPE TABLE. 7050 &7 08 17 ADC 894 (MASK GPEC‘D 8Y REMAINOER)
€9 COLLSN £ M \ : £os2 c8 118 HPOBNI INY
P4 mgi o .25;,‘3:,:2,‘,“';,,‘3{“_‘;“ visen £953 €9 07 119 HPOSN? SBC 987 SUBTRACT OUT GEVENS.
St MIXSET EQU  $C033 SELECT TEXT/GRAPHICS MIX gg:: :g F3 03 :20 ;?5 m’gsm .
32 TXTCLR EQGU  8CO30 SELECT GRAPHICS MODE. osh Ak a 1:; "“' L"‘T; :;J:"BLOE‘_'D"&:"’“
PEMF [ A .
33 wae;"; Eg:’, .E::: :A:;g :i:,?';:,g:fm‘ D06H BD EA DO 123 LDA  hSMTBL-249.X BYTE IN X-REO.
33 ACADR EQU  $F11E 2-8YTE TAPE READ BETUP. Do 22 20 :g; STA  ITASK KIGH IN Y-REG ON ENTRY
o] |-
v Egg e e Rean AL, e CO7L 4A 126 LER 1+ IF ON ODD BVIE (CARRY SET)
38 READX1 EOU  $FFO2 READ WITHOU1 HEADER D072 AD 24 03 127 LDA  HCOLOR THEN ROTATE HCOLOR DNE
- 0073 83 1c 128 MPOBNJ STA  HMCOLORD BIT FOR 180 DECREE SHIFY
60 » NIOH REBOLUTION GRAPHICS INITS gg;: :g ” :g; :‘;g CSHFT2 PRIDR TO COPYING TO HCOLORL.
61 e
DI7A 20 2E DO 131 #PLOT  JSR HPOSN
R N
42 ; ROM VEKSION 80000 TO SD3FF DO7D A3 1C 132 HPLOTI LDA  WCOLOR1 CALC BIT POSN IN HBASL.M
b4 ORQ #0000 DO7F 931 26 132 EQR (HEASL), ¥ HWNDY. AND HMASK FROM
o3 084 900 0031 29 30 134 AND  HMASK Y-COURD IN A-REG.
s 4 sene B s s RE B oW
o - .
£COZ 8D 26 03 &7 BTA - HPAG MI-RES BCREEN MEMORY. poar 49 3 R s M

138 » 81T OF HCOLORL



0338 10
DO3A A3
D33C 4A
D30 BO
DO3F &%
0071 83
D073 &0
Cov4 88
075 10
D377 A0
D079 A9
CO%B 83
33D 8C
COAD AS
0042 0A
0023 c%
DOAS 10
L3417 AS
COAS 49
£328 8%
Cosb &0
CIAE AS
0380 0A
DOu1 49
COB3 30
Cous A9
ROR7 CB
£oBg €O
DOBA 70
C36C AQ
DOBE BO

DOCO 18
DOCY AS
£oSa 29

30F0 &9
2072 29

DOF4 €9
DOF& 6A
DOF7 BO
DOF? 30
07N 18
907C AS
0FE 2C
3101 DO
2103 6%

28
30

os
30

02

co
30
23
1c

(<]
06

27

o2

6F
30

27
€A
22
F

R——

® HI-RES ORAPHICS L.R.U,D BUBRS

LFTRT BPL
LEFT LDA
LSR
5C8
EOR
LRy BYA
RTS
LEFYY DEY
BPL
Loy
LEFT2 LDA
NEWNDX STA
BTY
CEHIFT LDA
CBHFTZ ASL
[
arL
LDA
EOR
8TA
RTSt  RYS
RICGHT Lpa
ASL
EOR}
el
LbA
INY
cryY
BCC
Loy
8cs

¢ LRUD,
LRUDX1 CLC
LRUDX2Z (DA
AND
BEQ
LoA
AND
AND
BrE
InC
LoA
AND
BPL
Qac
LDA
AND
BED
LDA
EOR
AND
BNE
ING
EOR
8TA
Lha
ADC
AND
gay
cne
ROR
LRUD 8Cs
UPDUN  BMI
uP cLc

LhA

an

ENE

ABL

LRUD3

LRUD4

£33

AIOHT UBE SIGN FOR LFT/RT BELECT
HMAGK

) SHIFT LOW-ORDER

LEFTL 7 BITE DF HMASK

#4C0 ONE BIT TO LEB,

HMABK

DECR HORIZ INDEX.
LEFTZ

827 WRAP AROUND ECREEN
88CO NEW HMAEK. RIOWTMOST
HMAEK DOT OF BYTE.

HNizX UPDATE MORIZ INDEX.
HCOLOR1

1 ROTATE LOW-DRDER

#8CO 7 BITS OF HCOLORY
RYS1 ONE BT POSN.
HCOLORI

WOTF IXYXYIVX =D ZYXYXYXY
HCOLORT

HMASK

1 BHIFT LOW-ORDER
#8850 7 BITS OF HMASK
LR1 ONE B1T TO MSB.
[1): 1}

NEXT BYTE.

"$28

NEWNDX
#80 WRAP AROUND SCREEN IF 1279
HEWNDX ALWAYS TAKEN.

BUBROUT INES.

ND 90 DEO ROT (X-OR).

SHAPEX

884 IF 82«0 THEN NO PLOT.
LRUDA

W87F FOR EX-OR INID BCREEN MEM
HMASK

(HBASL), ¥ SCREEN BIT BSET?
LRUD3

COLLSN

*e7F

KMABK

LRUD3 ALWAYS TAMEN,

NO 90 DEO MOT.

EHAPEX

#34 IF 92=0 THEN NO PLOT.
LRUD4

{HBASL}, ¥

HCOLOR! EET HI-RES SCREEN BIT
HMASK TO CORREBPONDING HCOLOR1
LRUD3 I¥ BIT OF BCREEN CHANCES
COLLSN THEN INCR COLLSN DETECT
(HWABL), ¥

(HBASL)Y, ¥ .
SHAPEX ADD QDANT TO

QDRNT BPECIFIED VECTOR

#83 AND MOVE LFT. AT,

®-1 UP, OR DWN BABED

992 ON SION AND CARRY.

LFTRY
DOKNA BION FOR UP/DWN BELECT

HBASH CALC BABE ADDRESS
EGIC (ADR OF LEFTMDET BYTE)
UP4 FOR NEXT LINE UP

HBABL IN (HBASL, WBASH)

D103
D107
D10A
23114

D1OF RO 12
Dill 69 23
D113 48

D114 A3 28
D116 &9 BO
D118 80 02
D11A &9 FO
Dt1C 83 28
D11E &8

D11F BO 02
D121 &% IF
D123 6 26
D123 &9 FC
Dpi27 83 27
D129 &0

Di2A 18

D12B A3 27
0120 6% 04

10 1A
2C F3
FO 08
&® 1F

D1aF
D132

D134

ac EA
DO F3

04 26
D136 90 19
D138 &% £0
DI3A 18

D138 2C 2E
DI3E FO 13
D140 AS 26
D142 4% 30
D144 4% FO
D144 FO 02
D148 49 FO
D14A 83 26
D14C AD 26
D14F 90 Q2
D151 &9 EO
D133 &6 24
D1Z3 90 DO

0157 48
D13@
D1%A
D1%D
D1s0
D163 68
D144 48
D163
D14
D169 48
D156A
D148
D1&E
0170
D122 48

D17D 49 ¢F
D173 &% 01
D177 48

D178 AR 00
D17A €3 33
D17C 85 %1
DI17E B3 33
D160 &8

Dig1 @3 so

o1

03
03
03

e
210 "’
an 21"y
212 8EQ
13 ADC
214 6EC
s BCS
216 UPL ADZ
217 PHA
218 LDA
ane ADC
20 8C8
221 ADC
222 uPs STA
223 PLA
224 BCS
23 uP2 ADC
226 UP3 ROR
2327 UP& ADC
3278 UPDIN] BTA
229 RTS
230 DOWN  CLC
231 DOWN4 LDA

32 ADC
233 EQ4 EQU
3¢ BIT
233 BHE
s ASL
237 8CC
238 ADC
239 (<X
240 817
a4t BEA
242 LDA
243 ADC
244 EO0R
243 BEQ
248 E0R
247 DOWNI STA
248 LDA
249 8ce
230 DOWNL  ADC
231 DOWWN2  ROR
32 BCC
234 o

@33 HLINRL PHA

236 LDA
as? 8TA
ase STA
2%9 STA
260 PLA
261 HLIN  PHA
262 SEC
263 s8C
264 PHA
263 TXA
266 SBC
as? 8TA
288 8CS
289 PLA
aro EOR
a7t ADC
ara FHA
a”n LDA
274 88C
273 RIN2  BTA
74 5TA
a7 PLA
278 &TA

UP2 WITH 192-LINE WRAPAAOUNOD
EQ3

urt
881F scss NIT WAP eses

UPJ FOR RDW = ABCDEFOM,
[ L=

HBASL HRABL = EABABDOO

#8H0 HBASH « PPPFCHCD

UP3

#8F0 WHERE PPP=001 FOR PRIMARY
HBASL HI-RES PACE (82000-8JFFF)

Pl
Q81F
HBASL
#AFC
HBASH

HBASH

884 CALC BASE ADR FOR NEXT LINE
#~f DOWN TO (HBASL.HBASH)

€aic

UPDWN]

HBASL WITH 192-LINE WRAPARDUND
COWNL
#3ED

EQ4
DOWNZ
HBASL
#8350
*8F0
DOWNI
®OF0
HBASL
HPAG
DOWN2
0eED
HBASL
UPDWNL

HI-RES GRAPHICS LINE DRAW SUBRS

860 SET (XOL.XOH) AND
X0L YO YO ZERD FOR
XCH REL LINE DRAMW

YO (Dx, DY).

ON ENTRY
XL: A-REQ
XOL XMi X-REQ
¥: Y-REQ

XOH
QDANT CALC ABS(Xx-10)
HLINZ IN (DXL, DXH)

O8FF X DIR TO BIGN BIT
1 OF QORNT.

Q°RIGHT (DX POS)

880 1eLFFY (DX NEQ)
GNRANT

DxH

EH INIT (EL.EH) TO
ARG {X-X0}

DXL




D163 83 34
B1A9 68

Lis 8D 20 03
D169 8E 21 03
DiBC 98

D1BD 18

DIBE €D 22 03
bL191 90 04
8193 4% FF
D193 49 FE
T197 83 32
D179 EC 22 03
D18C &6 33
01%E 38

D1SF E3 SO
D1At AA

0152 A9 FF
D1#4 E£3 3%
Dike 83 1D
D1AS AC 23 03
0148 BO 03
D1£D 0A

Dt&E 20 88 DO
o18t 38

DIR2 AS S4
D184 &3 32
O1Bs6 B3 34
D1BB AS 39
D18A E9 0O
Di1BC 85 33
DIBE BY Q&
D1CO 43 tC
01€2 23 30
DiC& 31 24
DiCo 91 28
Di1CB EB

DICY DO 04
DiCR Eb 1D
DICD FO &8
DICF AS 32
1ot BO DA
D1D] 20 F9 DO
0106 18

DID7 A3 34
01D9 43 30
0108 B3 34
DICD A3 33
DICF 435 31
D1E1 30 D9
DIED 81

DIE4 82 84 8@
DIET 90 AO
DIE? CO

DIEA IC

GIED FF FE FA
Di1F4 A1 BD 78

01FC AS 36
DIFE OA
DIFF AS 27
D20Y 29 03
D03 2A
D334 03 b
D23& OA
DIV7 0A
£238 0A
D209 80 22 03
D23C A3 27
DROE 4A
DR2OF 4AA
0210 29 07

279 8TA
2080 PLA
28t 5YA
282 a7
283 TYA
284 e
283 £BC
286 :1v
267 EQR
288 ADC
289 HLIND STA
90 8Ty
29 ACR
292 SEC
293 8BC
WL Tax
93 LDA
296 E8C
297 BTA
298 LDY
299 BC3
300 MOVEX ASL
301 JSR
302 BEC
303 MOVEX2 LDA
304 0C
303 BTA
304 LDA
307 83C
308 HCOUNT STA
30 inha
310 EOR
31t AND
N3 EOR
13 STA
314 N
uns Bra
318 IN
317 BEQ
318 HLINA LDA
a9 8Cs
320 JSR
321 e
322 LDA
322 ADC
Ja4 BTA
22y LDA
328 ADC
327 BVS
328 MBKTERL HEX
az9 HES
330 HEX
a3t HEX
332 EQIC  HEX
333 ¢co8 HEX
334 HEL
338

337 HFIND LDA

aza ASL
39 LDA
J40 ANN
341 ROL
342 ORA
343 ASL
244 ASL
348 ASL
s STA
247 LDA
348 LSR
349 LER
330 AND

€L

X0
XOH

YO CALC -ABS{Y-Q)-1
HUIND IN DY.

8SFF

8FE

DY ROTATE ¥ DIR INTO
YO QUANT SIGN BIT
ODRNT (O=UP, 1=DOWN)

DXL INIT (COUNTL, COUNTH).

TO -(DEL TX+DELTY+1)

SIFF

DXH

COUNTH

HNUX HORTZ INDEX

FOVEXQ ALWAYE TAKEN.

1+ HOVE IN X-DIR. USE

LFTRT ODANT B& FOA LFT/RT BELECY

EL ASSUME CARRY BET.

DY (EL, EH)-DELTY TO (EL.EM}
EL NOTE: DY 19 (~DELTYI-1
EH CARRY CLR IF (EL.EM)

482 COES NEQ

EH

IHAASL), ¥ SCREEN BYTE.
HCOLORY PLOT DOT OF HCOLORE,
1MASK CURRENT BIT MASK,
(HRASL), ¥

{HBASLY, ¥

DOWE (DE) TX#DELTY)

HLINA DOTS?

COUNTH

RYSQ2 YES. RETUAN.

ODRANT FOR DIRECTION TESY
NOVEX IF CAR SET, (EL. EM) POS
UPDWN IF CLR, NEQ., MOVE YDIN

EL (EL,EW)+DELTX
DXL TO (EL.EH).

EL

EH CAR BET IF (EL.EH) QOES POS
DIH

HCOUNT ALWAYS TAXEN.

@1 LEFTHMOST BIT OF BYTE.

B2, 64,88

?0. AD
€O RICHTROBT 81T OF SYTE.
1c

FE,FE,FA.FA EC.€1.04.C3. D4
A1, 80,78, 41,49, 3118, FF

HI-RES ORAPHICS COORDINATE RESTORE SUIR

HAASL

+ CONVERTS BASE AR
HBASH TO V-COORD.

L1k}

1 FOR HBASL s EARAROOG
HBASL HBASH = PPPFCHCD

+ GENERATE

s Y-COORD = ABCDEFGH
Yo

HBASH (PPPwGCREEM PACE,
1 NORMALLY 001 FOR

1 $200Q0-83FFF

887 HI-RES SCAEEN)

a0
¥

FC
21 03
2% 0
o
21 0
20 03

1A
1

k13 ORA  ¥O N
332 8TA YO CONVERTS HNDX (INDEX
J33 LbA HNOX FROM BASE ADRE
334 ASL 1 AND HMASK (BIT
asy ADC HNDX MASKY TO X-COOAD
338 ASL s IN (20U, XOHY
37 TAX (RANGE $0-8130)
asa DEC
339 LDA  1MASK
250 AND ae7F
341 WFINDY INZ
82 LER
343 ENE  HFINDL
354 STA  XOH
383 TXA
L1 CLC  CALC HNDXe7 o
87 ADC  MNDX LOG (DABE 2) MMASH.
268 BCC  HFIND2
369 Inc XOH
370 HFINDZ STA  XOL
371 AT82 RYB
373 @ HI-RES QRAPHICS SHAPE DRAN BUSR
J74 =
373 e SHAPE DRAN
376 s R = O TO 63
377 & BCALF FACTOR UGED (1eNORMAL)
Jj78 .
379 DRAW  GTX  EMAPEI. DRAN DEFINITION .
a80 8TY  SHAPEH POINTER.
381 DRAWI  TAX
382 LER 4 RQT {(80-83F)
383 LSR
384 LS® ;| ODRNT OsUP, teRT,
383 LER 1 2eDWN, JeLFT.
384 8TA  QDRNT
ae? TXA
388 AND  BSF
389 TAX
390 LDY  CD8.X S8AVE CDS AND BIN
a91 BTY DXL VALS IN DAL AND DY.
392 EOR  BsF
393 TAX
394 LOY  CO8ei. X
393 INY
394 ary oYy
397 DRAMZ LODY  KNDX DYTE INDEX FR™™
398 LDX 880 HI-RES DASE ADAR.
99 BTX  COLLSN CLEAR COLLISION COUNT.
400 LA {SHAPEL. X} 18T SHAPE DEF BYTE.
401 DRAW] STA  SHAPEX
Lnx 0880
402 5Tx B EL,EM FOR FRACTIONAL
408 §TX  EH L,R,U,D VECTORS.
403 LDX  SCALF SCALE FACTOR.
4056 DRAWA LDA EL
407 SEC  IF FRAC COS OVFL
408 ADC DXL THEN MOVE IN
409 STA El SPECIFIED VECTOR
410 BCC  DRAWD DIRECTION.
411 vER  LRUD1L
412 cLe
413 DRAWS LDA EH IF FKAC BIN OWL
414 ADC DY THEN MOVE IN
413 BYA  EH BPECIFIED VECTOR
416 BCC  DRAWS DIRECTION +90 DEQ
417 ¥SR  LRUD2
418 DRAM&G DEX LOOP ON BCALE . -
419 BHE ORAWA FACTOR
420 LDA  SHAPEX
421 LSR 4 NEXT J3~BIT VECTOR



Dzel 4A 432 LSR 1 OF GHAPE DEF. DIFC 8D 24 03 494 STA  HCDLOR
Dane 4a et teR DZ#F 20 AF D3 493 JSR  GETYO YO FROM BASIC.
D23D DO D3 a2 BNE  DRAW3 NOT DONE TH1S BYTE. D392 48 4% PHA
DZ3F E& 1A 423 INC EMAPEL . D333 20 9A D3 437 JSR GETX0 XO FROM BASIC.
D271 DO 02 .26 BNE  CRAM? NEXT BYTE OF D326 &8 498 PLA
023 €6 16 7 ING  GHAPEM BHAPE DEFINITION. D307 20 2E D0 499 JSR HPOSH
D273 AL 1A 428 DRAW? (DA  (SHAPEL. X) D30A AE 23 03 %00 Lox - gxsav
D277 DO C9 429 BN:  DRAW3 DONE IF 2ERD. D33D 40 sot RS
hare 60 0 are 00E 20 ;; gg 302 WPLOT JSR  BROSN PLOT CALL (BASIC).
l 1
432 ¢ KI-RES ORAPHICS BHAPE EX-OR BUIR D214 AD 23 03 304 BLINI LDA  HuDX
433 e D317 4A so0s LSR 1 GET WCOLDR1 FROM
434 » EX-OR GHARE INTO SCREEN. gg;g H ;‘; gg gg; j;: :‘:gls-::“”c VAR COLR.
4as s
435 » ROT = O TO 3 (QUADRANT ONLY) DI1E 20 94 D3 308 BLIME JSR  CEIXO LINE CALL. GET XO FROM BASIC
437 o SCALE 18 USED b33t 6A 309 Txa
438 o D322 48 s$10 PHA
DI9A 86 1A 439 XDRAW BTX  SHAPEL GHAPE DEFINITION p3e3 98 3t Tva
D29C 94 18 440 STY  SHAPEN POINTER. D324 AA 2 TAX
DIIE A 481 XDRAWI TAX 0323 20 AF D3 513 JSR  GETYQ YO FROM BASIC
DI 4A a2 LSR 4 ROT ($0-93F) 0378 A8 314 Tav
D260 4A 443 LSR D329 &8 s pLA
DZAL 4A a4 LSR 1 GDANT OaUP, 1eRT, Dana 20 64 D1 514 JSRHLIN
DvAZ 4A a3 LSR 1 2eDWN, 3eLFT. D3D AE 23 03 317 Lox - Bxsav
D243 83 33 445 8TA  GORNT 0330 40 s18 RIS
D26 8a pot Tia D331 20 90 D3 319 BGND JSR  PCOLR BACKGROUND CALL
Doas 29 0F pptd AND  meF D334 4C 10 DO 520 NP BKONDO
D2AB AA 419 TAX 322 ¢ DRAW ROUTINES
D249 BC €8 D1 430 LDY  COS.X SBAVE COS AND BIN D337 20 F? D2 323 BDMAWI JSR  BPFOSN
D2AC 84 30 431 8TY DXL VALS IN DXL AND DY. D33A 20 St D3 924 BDAAW JSR  BDRAWX DRAW CALL FROM BASIC
DAHE 49 OF 432 EGR  #¢F 3
pa3d 20 38 D2 929 JSR  DRAN
D2ZB0 AA 433 TAx D30 AE 23 03 926 LDX  BXSAV
02p1 BC EC D1 434 Loy C0Se1. X 0313 60 827 RTS
D284 C8 433 ny D324 20 F9 D2 328 BXDRW! JSR  BPOSN
D283 84 32 456 8TY DY D347 20 31 D3 529 BXDRAW JER  BDRAWX EX-OR DRAW
D87 AC 23 03 437 XORAMZ LDY  KNOX INDEX FROM wI-RES DI4A 20 94 D2 530 JSR  XDRAW FRDM BASIC.
A . D3I’D AE 23 03 391 LDK  BXSAV
D2C BE 24 03 439 STX  COLLSN CLEAR COLLISION DETECT 0350 60 132 RTB
D2BF Al 1A 460 LDA (SHAPEL. X) 18T BHAPE DEF BYTE. D351 BE 23 03 333 BDRAWX BTX IXBAV BAVE FDR SASIC
021 82 31 451 XDRAWI GTA  SHAPEX . DIT4 A0 32 s34 Loy #0322
0223 42 80 462 LDC w830 D3%6 20 92 D3 333 JGR  PBYTE BCALE FROM BASIC.
oacr 86 33 se STC B LeReU.D vECTORS. baie a0 28 0 3% oY aeas
L RV, D, ) DI4C AO 38 537 LDY  we28
D2c? AE 27 03 463 LOx SCALE SCALE FACTOR. D3TE 20 92 D3 338 JSR PEYTE ROT FROM BASIC
g:sg ;; 34 ::; ADRAWA ;22 ?; FRAC COS DVFL DR&1 48 2239 PHA BAVE ON BTACK.
! D352 AD 28 03 340 LDA  SHAPIL
sl & pmesh F SN O A
D357 AD 29 03 542 LDA  SHAPXH BHAPE TABLE.
D703 90 04 470 BCC  XDRAWS DIRECTION . D3sA 83 18 343 8TA  BHAPEM
poD3 20 €0 DO 471 SR LAuna L3ISC AO 20 244 LOY  #820
Lo D3SE W0 92 DI 343 JSR PBAYTE BMAPE FROM BASIC
D209 AS 33 473 XDRAWS LDA  EM IF FRAC SIN OVFL P31 FO 39 346 SEG  RERR1
mEiE WU EEmEL pEE A o
D378 C1 1A s40 CMP  (SHAPEL.X) > NUM OF BHAPES?
D?llF 90 03 ars BCC XDRAW& DIRECTION +90 DEC. 0377 FO 02 349 BEQ  BDRWX1
D¥T1 20 DY DO 477 JSR  LRUD2 03/9 80 31 330 BCB  REWRD YES. RANOE €RR
D2:4 CA 478 XDRAWG DEX  LOOP ON SCALE . 0378 0A 331 BDRUX1 ASL
DS DO E3 479 BHE  XDRAW& FACTOR. Dasc 90 03 332 9CC  BORWX2
D227 AS 31 480 LDA  SHAPEX DI7E €6 18 533 ING  GHAPEM
DLET 4A 481 LSR 5 NEXT 3-BIT VECTOR =30 18 254 e
DIEA 4A 482 LSR .+ OF GHAPE DEF. D231 A8 553 BORMX2 TAY  GHAPE NO. ¢ 2.
g;:: “ o 4= LER e 0332 81 1A 356 LDA  (SHAPEL).Y
3 D334 43 1A 337 ADC  SHAPEL
D¥:E E& 1A pEH INC  SHAPEL D336 AA 238 TAX  ADD 2-BYTE INDEX
D2r0 DO 02 485 BUE  ADRAWT NEXT 8YTE OF 0337 €8 339 INY  TO SHAPE TABLE
D22 €6 18 487 INC  SHAPEW SHAPE DEF. 0338 81 1A 340 LDA  (SHAPEL).Y START ADR
D74 AL 1A 488 XDRANT LDlr\ {SHAPEL, X) D33A 6D 29 03 %61 ADC  SHAPXH (X LOW., ¥ HI).
D27& DO C9 489 BrE XDRAW3 DONE IF IERO. DaaD AB sa2 TAY
DeFB 60 490 RTS DOYE 4B 563 PLA ROT FROM BTACK.

B33F
492 &« ENTwY POINTS FROM APPLE-I1 BASIC oF &0 s64 R78

D2F9 20 90 DI 493 BPOSN JSR  PCOLR POSN CALL, COLR FROM BASIC




D308
D3DA
[xly:]
030D
DANE
el
D3E2
D3:4
D323
DIE7
DOES
D3R
D3ED
D3eF
D3-1
DI"4
DA
D379
DSEC
DIFD

A0
Bi
0o
;-]
Bt
60
BE
AD
Bt
AA
ce
Bt

48
€3
&8
80
a4
es
ce
DO
49
a4
a3
B84
83
20
AR
20
AE
60
4C

16

14

23
08
L7

02

03
Fi
FE

03

FC

FF
03

E3

S68
367
S&8

373

624

« BABIC PARAM FEICH SUBR‘B

PCOLR  LDY
PBYTE LDA
BHE
DEY
LDA
RTSE RTS8
CETXO STX
Loy
LDA
TAX
INY
LoA
TAY
cPx
8BC
8CC
RERR1  JM»
CETYO tDY
JSR
Cr?
8CS
RTS

016

C(LOMEML). ¥

RERR! OET BASIC PARAM.
{ERR IF D233
{LOMEML). ¥

Bx8AV BAVE FOR BASIC.
a3
(LOMEML), ¥ X0 LOW-DRDER BY!IE.

(LOMEML), ¥ HI-ORDER BYTE.

18

1 RANOE ERR IF >279
RTS8

RN3GERR

#eD OFFSET TO YD FROM LOMEN
PEYTE CEY BASIC PARAM YO
®#eCO (ERR IF 3191)

RERRY

® GHAPE TAPE LDAD SUBROUTINE

SHLOAD STX
JSR
JSR
LoA
STA
STA
cLe
ADC
TAY
LDA
STA
STA
ADC
BCS
cPY
PHA
SEC
PLA
BCS
STY
sTA
INY
BHt,
ADT

EHLODY STY
STA
STY
STA
JSR
%13
JSR
LDx

RYS
HFULLL s

==+ END ASSEMBLY -~~~

TUTAL EKRDRS: 00

BXSAV SAVE FOR BASIC.

ACADR READ 2-BYTE LENGTH INTO

READ BASIC ACC

%600 : START OF SHAPE VABLE 18 %0800
ALt

SHAPXL

ACL

#8328 JHIOH BYTE OF SHAPE TASLE POINTER
1H

SHAPXH

ACH

NFULLL NOT ENOUGH MEMDRY.

PPL

PPH

MFULLL

AL

ASH

SHI OD1

ey

LOMEM.

LOMEMH

PUH

RD2BIT

983 .3 SECOND HEADER.

READX1

BxSAY

MEMFUL
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