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SOURCE FILE: EXPLORER

00001
0000+
00004
00003
0000¢
06003
0000:
00003
00403
00013
00023
0003:
0004:
00033
00061
0007%
0008
00091
000A%
000E:
000C:
000D:
QO0E?
000F 3
00102
00113
0012}
00133
00143
00153
00163
00173
00181
00197
00143
001E:
00103
001m:
001E:
J01F}
00201
0021}
00223
00233
0024
00253
0026,
00271
00283
00293
00243
00281
002c:
0020:
002E!
002F1
00303
00313
00323
00333
00343
00352

1 % EXPLORER -- & FROKCD PROGRAM TO EXPLORE THE OPERATION OF THE YCS GAME PLAYER
2 % COFYRIGHT 1982 RY FROBCO -- ALL RIGHTS RESERVED

X

VERSION 1.3 -- LAST MODIFIED 2/5/83

= S N - N |

X
)
4

7 ¥ SYSTEM DEFINITIONS
g%

20 PIFLIF EQU $0B
21 P2FLIP EQU $0C
22 FLDAIN EQU 0B
23 FLDBIN EQU $OE
24 FLDCIH EQU  $0OF
25 PIHRES EQU $10
26 PZHRES EQU $11
27 SIHRES EQU $12
20 SZHRES EQU 413
29 S3HRES EQU $14
30 SHDIHD EQU $15
31 SNDZHD EQU 414
32 SNDMTN EQU 417
33 SND2TN EOQU 418
34 SND1AK EQU 419
35 SND2AH  EBU 1A
36 F1IMAG ERU $1R
37 P2IMAG EBU $IC
38 PISHOT EGU $1D
39 P2SHOT EQU $1E
40 S3SHOT EGU $1F
41 PIHORZ ERQU $20
42 FZHORZ EBU 321
43 51HORZ EGBU $22
44 5ZHORZ EBU 423
43 53HORZ ERU $24
46 PIDELAY EBU $25
47 PZDELAY EGU $25
48 VID27 EQU $27
49 SICONT EQU $28
30 G2CONT EQU  $29
2l HZSCRL EQU $24
32 NOINC EBU $2R
a3 COLRES EGU $2C
34 VID2D  EGU $2D
33 VIDZE  EQU $2E
36 VIDZF  EQU $2F
37 PSICOL ERU $30
38 PS2COL ERU 431
5% Pi0COL EGU $32
60 P20COL ERU $33
41 S10COL  EQU %34
62 520C0L EBU 433

PLAYERL FLIF REGISTER & READ FIRE RUTTON
FLAYER2 FLIP REGISTER & READ FIRE BUTTON
OBJECT FIELD A IMAGE REGISTER

OBJECT FIELD B IMAGE REGISTER

ORJECT FIELD C IMAGE REGISTER

WRITE HERE TO RESET PLAYER1 HORZ PGS TO 0
WRITE HERE TO RESET PLAYER2 HORZ FOS 70 0
WRITE HERE TO RESET FLAYER? SHOT HORZ POS TO 0
WRITE HERE TO RESET PALYERZ SHOT HORZ POS T0 0
WRITE HERE TO RESET SHOT3 HORZ POS 70 0

SOUND MODE REGISTER FOR PLAYER 1

SOUND MODE REGISTER FOR PLAYER 2

SOUND' TONE REGISTER FOR PLAYER 1

SOUND TONE REGISTER FOR FLAYER 2

S0UND AMPLITURE REGISTER FOR PLAYER 1

SOUND AMPLITUDE REGISTER FOR PLAYER 2

VILED IHAGE FOR PLAYER 1

VIDED IMAGE FOR PLAYER 2

WRITE 2 HERE TO ENABLE SHOTI1 IMAGE

SAME AS ABOVE BUT FOR SHOT 2

SAME AS ABOVE BUT FGR SHOT 3

HORIZONTAL FINE INCREMENT FOR PLAYER!
HORIZONTAL FINE INCREMENT FOR PLAYER2
HORIZONTAL FIME INCREMENT FOR SHOT1

HORIZONTAL FINE INCREMENT FOR SHOT2

HORIZDNTAL FINE INCREMENT FOR SHOT3

CONTROLS DELAY FROM WHEN F1 IMAGE IS WRITTEN TO WHEN SHOWN
CONTROLS DELAY FROM WHEN F2 IMAGE IS WRITTEN TO WHEN SHOWN

? VSYNCH EQU O s WRITE A 2 HERE TO CAUSE VERTICAL SYNCH PULSE (ONCE FER
10 VRESET EQU 1 y RESET VIDED ONCE PER SCREEN
11 LWAIT  EGU 2 + WRITE ANYTHING HERE TO WAIT TO END OF CURRENT LINE
12 VIn03 EAU 3 + NOT USED WITH NORMAL NTSC HORIZONTAL TINING
13 F1VHOD EGU 4 ¢ PLAYER1 VIDED MODE REGISTER
14 P2VHOD EBU 5 y FLAYERZ VIDED HODE REGISTER
15 PICOLOR EGU & i PLAYER 1 COLOR REGISTER
16 F2C0LOR EQU 7 ¢ FLAYER 2 COLOR REGISTER
17 OCOLOR EBU 8 + ORJECT COLOR REGISTER
18 BCOLOR EQU 7 y BACKGROUND COLOR REGISTER
1% FUMDDE EQU  $0A v FIELD VIDED HODE REGISTER
!
H
i

B e E e T ]

Nie e W We Me We twe We Ee WMe W M Ed W Ea W e e

SHOT 1 CONTROL REGISTER

SHOT 2 CONTROL REGISTER

WRITE HERE TO ADVANCE PLAYER AND SHOT HORZ SCROLE
WRITING HERE STOPS HOIZONTAL INCREMENT OF ALL SPRITES
WRITE HERE TD RESET COLLISION REGISTERS

. we e EE

BIT 7 5ET IF 514P2, BIT 0 SET IF S14F1
BIT 7 SET IF 52+P1, BIT O SET IF S2+P2
BIT 7 SET IF OBJ4F1, BIT 0 SET IF 53#F1
BIT 7 SET IF OBJtF2, BIT O SET IF 53+F2
BIT 7 SET IF OBJ4S1, BIT 0 SET IF 5351
RIT 7 SET IF OBJ#52, RIT O SET IF 534582

- e e me me e



00341
0037:
00383
00393
00343
003R2
003C3
0030
003E}
003F:
00003
00003
00003
00004
0280}
02811
0282}
0283}
0284:
0000+
02943
02958
02943
02971
0000
00003
00004
00003
0080}
00813
00823
00833
0084,
00835:
0086:
00873
00881
00893
008A:
008B:
008c:
Q08m
00931
00%97:
009F:
00453
00A61
00A71
00481
00491
00AA:
00AB1
00AC:
00AD:
00AE:
00AF
00RO}
00B1:
00B21
0083
0O0RE!
00C3:
00C4}
00ce?
J0CTn
00ms:

63 530C0L
64 PPCOL
43 FIL5L
&6 PILIL
47 PIL3R
48 POLYR
69 LFTFR
70 RGHFR
71 VID3E
72 VID3F
73 %
74X

75 X NOW THE 4532 REGISTERS

76 %

77 CTROLS
78 DDRA
7% SWTCHS
80 DDRB
81 RTIME
82 %

83 TIM
84 TIHB
85 TIHG4

ERU
EQU
EQU
EQY
EQU
EQu
EQU
EQU
EQu
EQU

EQu
EQu
Equ
EQU
EQU

EBU
EQU
ERU

B4 TIN1024 EQU

87 x
88 X

§34
§37
$38
$37
$3h
$3B
$3C
$30
$3E
$3F

$280
$281
$282
$283
$284

§294
$295
$294
$297

89 ¥ RAM ASSIGNMENTS

90 %

91 SCREENS EQU
92 SECONDS EQU

93 TARL
94 TARH
75 COMEOD
74 VLNCT
97 SPREG
78 TIGCON
79 TOPCON
100 PIHS
101 P2HS
102 51HS
103 S2HS
104 TREG1
105 TREG2
106 TREGI
107 TREG4
108 SHODE
109 HODE1
110 HODE2
111 ERITS
112 THCNT
113 SPTS
114 PICR
115 P2CR
116 BKCR
117 OBJCR
118 PIVERT
119 P2VERT
120 SI1VERT
121 S2VERT
122 F1IMG
123 P2IHG
124 OBJAVT
125 OBJAIH
126 OBJRVT
127 OBJBIH
128 DBJCVT

EQu
EQU
EaU
EQu
EQU
EQu
ERU
EQU
EQU
EQU
EQY
Equ
Equ
Equ
EQu
Equ
Equ
EQU
EQU
EQU
EGU
EQU
EQU
EQU
EQu
EQU
Equ
EQU
ERU
(el
EQU
EQU
EQU
EQL
EQY

QU

80
SCREENS+H]
SECONDSH
TARL+1
TARH+1
COMCODH
ULNCT+Ht
SPREG+H
DIGCON+L
TOPCON+1
P1HSH
P2HSH
51H5+1
S2HS+1
TREG1t4
TREG2+4
TREG3t6
TREG4+6
SMODE+1
HODEL1+1
MODE2+1
EBITSH
THCNT+HL
SPTS+1
P1CRH1
P2CRH1
BKCRH1
OBJCR+L
PIVERTH
F2VERTH1
SIVERTH
S2VERT+H
F1IMGH8
F2IHGH8
ORJAVTH
OBJAINEB
ORJBVTHL
ORJRIMB

e Ee e+ we cae

. e e me
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BIT 7 5ET IF OBJHS3

RIT 7 COMES BACK SET IF PLAYER 1 COLLIDES WITH PLAYER 2
BIT 7 15 PIN 5 ANALOG FROM LEFT FALDLES

BIT 7 IS PIN 9 ANALOG FROM LEFT PALDLES

BIT 7 IS PIN 5 ANALOG FROM RIGHT PADDLES

BIT 7 IS PIN 9 ANALOG FROM RIGHT PADDLES

BIT 7 CLEAR IF LEFT FIRE BUTTON DOWN

BIT 7 CLEAR IF RIGHT FIRE BUTTON DOWN

READ THIS FOR THE JOY STICK RITS

DATA DIRECTION REGISTER FOR THE ABOVE FORT
READ THIS FOR THE CONSOL SWITCH RITS

DATA DIRECTION REGISTER FOR THE ABOVE PORT
READ THE TIHER

WRITE HERE TO SET TIMER FOR 1/1
WRITE HERE 7O SET TIMER FOR 1/8
WRITE HERE TO SET TIMER FOR 1/44
WRITE HERE TO SET TIMER FOR 1/1024

SCREEN COUNTER GOING FROM 0 TO 3%

SECOND COUNTER INCREMENTED EVERY 60 SCREENS
LOW ORTER INDIRECT USED BY FHON

HIGH ORDER INDERECT USED BY FMON

COMNAND CODE HOLDING REGISTER USER BY FHON
VERTICAL LINE COUNTER

TEMP STORE USED FOR THE STACK POINTER

DIGIT CONTROL REGISTER

CONTROL REG FOR THE TOP OF SCREEN
HORIZONTAL POSITON OF PLAYERI

HORIZONTAL POSITION OF PLAYER2

HORTZONTAL POSITION OF PLAYER 1 SHOT
HORIZONTAL POSITION OF PLAYER 2 SHOT

THE TREG GROUP IS USED TO HOLD IMAGES TO EE DISPLAYED
AT THE TOP OF THE SCREEN.

SCREEN MODE REGISTER

VID HODE { REGISTER

VID HODE 2 REGISTER

TEMP STORAGE FOR THE ENABLE RITS

IN BETWEEN SCREEN TIME COUNT

PARTS OF THE SCREEN FUNCTIONS 7O 00
FLAYERT COLOR (TOP 4 BITS CHROMA LOMER 4 RITS LUMA)
PLAYERZ COLOR

BACKGROUND COLOR

OBJECT COLOR

PLAYERI VERTICAL POSITION REGISTER
FLAYER2 VERTICAL FOSITION REGISTER
SHOT 1 VERTICAL REGISTER

SHOT 2 VERTICAL POSITION REGISTER
PLAYER1 IMAGE ARRAY

FLAYER2 IMAGE ARRAY

OBJECT A VERTICAL POSITION

OBJECT A IMAGE ARRAY

OBJECT B VERTICAL FOSITION

OBJECT B IMAGE ARRAY

. OBJECT C VERTICAL POSITION _



FO00IA2 FF
F002:94
Fo03:18
FOO41A2 00
FOOS3A% 00
FO08:93 00
FOO0A:CA
FOORIDO FR
Foom:
FooD:
FooDs
FooD:
FOOD:IAZ 03
FOOF:85 M
FO11149 02
FO13:35 88
FO13:47 00
FO17185 89
F019185 84
FO1B:8S 8B
FO1D:i85 8C
FOLF:
FOLIFIA? 14
FO21183 AF
FO23:1A7 1E
FO25183 RO
FO271A9 OE
F027:85 K1
FOZBIA9 12
FO20M83 B2
FO2F 1A% 20
F031:83 C3
FO33:A7 37
F035:835 CC
FOI7:1A% 41
F037:83 D3
FO3B:
FO3B:A? FE
F03D:85 B3
FO3F185 BB
FO41:49 7F
F043185 B4
F045:85 BC
FO47:A9 63
F049:85 BS
FO4B183 BD
FO4DIAT 42
FO4F185 RS
F051:85 BE
FO5314% 70
F053:85 B7
F037:83 BF

129 OBJCIH
130 OBJXIN
131 TP1
132 TP25
133 TP24
134 TEHPL
135 TEMF2
136 %

137 %

138 x

EQU
EQu
EQU
EQU
EQU
EQu
Equ

OBJCVT+H
OBJCINIS
OBJXTH+8
TP1t]
TP25H
TP24t1
TENP1+1

'
4
¥
¥
*

?
v
¥

+

!
+
?

OBJECT C IHAGE ARRAY

ARRAY USED IN 48 BIT DISPLAY
TIMING PARAMETER 1

TIMING PARAHETER 25

TIMING PARAMETER2é
TEHPORIES

139 % START OF PROGRAM - LDAD AT $FO000
----- NEXT OBJECT FILE NAME IS EXPLORER.OBJO

149
141 x
142 5TART
143
144
145
146
147 CLOOP
148
149
150 %
151 *
132 %
133 x
154
135
136
137
158
139
140
151
162
163 %
164
165
146
167
168
169
170
in
172
173
174
173
174
177
178 %
179
180
181
182
183
184
185
186
187
188
189
190
1M
192
193

ORG

LDX
XS
CLD
LIX
LDA
5TA
[EX
BNE

$£000
#HFF
#0

#0
0,X

CLooP

*
4

+
'

HERE ON RESET 50 SET UP THE STACK POINTER

i CLEAR DECIMAL MOIDE
[0 A MASSIVE MEMORY CLEAR

HAIN RAM INITIALIZATION

LDA
5TA
LI
STA
LDA
5TA
5TA
5TA
5TA

LDA
STA
LDA
STA
LIA
5TA
LDA
STA
LDA
STa
LA
3T
LDA
5TA

LbA
STA
S5TA
LDA
5TA
5TA
LOA
5TA
574
LDA
S§TA
5TA
LDA
5TA
5TA

$3
SPTS
$2
TOPCON
#0
P1HS
F2HS
S1HS
52HS

$20
P1VERT
$30
P2VERT
314
SIVERT
$18
S2VERT
#43
0BJAVT
#33
0BJBYT
#43
0BJCVT

$$FE
P1IMG
P2ING
#IF
PLINGHL
P2IHG+H
63
P1IMG+2
P2ING2
$Ha2
P1IMGH3
P2IMGH3
$$7C
P1IMGH4
P2IHGH4

+
?

]
¥

[
’

- - - - - -

.-

’
?

SET UP FOR PLAYERL AND PLAYER2 DISPLAY AT FIRST
SET UP TOPCON TO DO THE DISPLAY OF TOP SECTION

INIT THE HORZ POSITION SHADOW REGISTER FOR P1, P2, AND SHOTS

SET UP PLAYER1 VERTICAL
SET UP PLAYER2 VERTICAL
SET UP PLAYER1 SHOT VERTICAL
SET UP PLAYERZ2 SHOT VERTICAL
SET UP ORJECT f VERITCAL
SET UF OBJECT B VERTICAL

SET UP OBJECT C VERTICAL

HAKE PLAYER IMAGES



FO39:10% 78 194 LOA #$78

FOSEIBS BB 195 5TA  P1IMGHS
FOSDIES CO 196 5TA P2IMGH5
FOSFIAT 60 197 LA #8460
F061:83 BY 198 5TA  P1INGtHS
F063:85 C1 199 STA P2INGt6
FO4TIAT F2 200 LA #3$F2
FO47:85 BA 20 5TA P1INGH7
FO&9:1A% Fb 202 LIA  #$F5
FO&RIES C2 203 5Th  P2IMGH7
FosIn 204 ¥

FO&D: 203 %

FOGD:AC AQ FO 204 JHP TINIT ¢+ JUHP AROUND THIS DATA
FO708 207 %

FO70IFE 62 F8 208 LETF  DFB $FE,$62,4F8,5460,$60,$F0
FO073160 40 FO

FO7613F 66 66 209 LETR  DFB  $3F,%66,%66,53E,526,%4F
FO79:3E 246 4F

FO7CI7E FF C3 210 LETO  DFB  $7E,$FF,$C3,$C3,4FF,$7E

FO7FIC3 FF 7E

FOB2I3F 26 7E 211 LETR  IFB $3F,$26,87E,$7E,3264,%3F

FO85I7E 26 TF

F088: 22 %

F083118 24 42 213 LETA  DFB $18,$24,942,4$42,$7E,$42,$42,4CE
F08B142 7E 42

FO8E:42 CE

FOP0IFE 41 61 214 LETB8 DFR $FE,3$61,361,$7E,$7E,861,$61,$FE
FO93:7E 7E 61

FO74161 FE

FO9817E FF FE 215 LETC  IFR $7E,$FF,$FE,$F0,$F0, $FE, $FF,$7E
FO?BIFO FO FE

FOZEIFF 7E
I H 216 %
FOoADS 217 ¥ LOOF TO LOAD IMAGES AT TOP OF SCREEN

FOROAZ 00 218 TINIT  LDX #0 -
FOAZIRD 70 FO 219 TLP Lif LETF,X

FOASI95 8D 220 §TA  TREG1,X

FOA7IEB 22 INX

FOABIED 1B 222 CPX 4418

FOAALDO Fé 223 BNE TLP

FOAC! 224 X

FOACIAZ 00 225 LIX #0 ¢+ INITIALIZE DBJECT A IMAGE
FOAEIBD 83 FO 226 AIMLP  LDA LETA,X

FOB1195 C4 227 5TA  ORJAIH,X

FOR3IIEB 228 X

FOB41EQ 08 22 CPX 48

FOBSIDO Fb 230 HNE  AIMLP

FORa: 231 %

FOBEB:AZ 00 232 Lo #0 + INITIALIZE OBJECT B IHAGE
FORAIBD 90 FO 233 RIMLP  LDA LETBS,X

FORDR9S CO 234 S5TA  OBJEIH.X

FOBF1EB 235 INX

FOCOED 08 234 CFX #8

FOC2:10 Fé 237 BNE BIMLF

FOC4: 238 %

FOC4iA2 00 239 LIX #0 ¢+ INITIALIXE OBJECT C IMAGE
FOC4BD 98 FO 240 CIMLP LDA LETC,X

FOC9:95 D6 241 5TA  DRJCIH,X

FOCBIER 242 INX

FOCCIED 08 243 CFX 48

FOCEIDO Fo 244 ENE CIHMLP

FODO! 45 %

FODOIA9 82 244 Loh 4482 ¢ SET UP FLAYER1 COLOR
FOI2335 AR 247 5TA PICR

FOD4:AT DA 248 LA #5DA + SET UP FLAYER2 COLOR

FOla85 AC 249 5TA P2CR



FODB:A? EA
FODAIBS AD
FONCIAT 64
FODEIBS AE
FOEQ:A? 03
FOE2I85 A5
FOE4:49 02
FOE4:BS 87
FOEBIA? 2B
FOEAIBS A7
FOECS

FOEC:

FOEC?

FOEC:

FOEC?

FOEC:20 4B F2
FOEF:20 75 F2
FOF2120 FR FO
FOF3:20 14 F1
FOF834C EC FO
FOFRS

FOFR:

FOFE:

FOFBLIAS 89
FOFDIES 20
FOFFIAS 8A
F101:85 21
F1033A5 8B
F105:85 22
F107:A5 8C
F109135 23
F10B}
F10BIAS AL
F10D:85 09
F10F1AS AE
F111:85 08
F113:

Fl13:
F113140
Fl14:

Fli4:

Fiiq:

Fli4:

Fii4d

Fii4:

Fi14:

F114:

F1i4:

Fii4:

Fli4:

Fil4:

F1143

Fl14:

Fli4

F114:4% 00
F114:85 85
Flis:

F1181A3 AA
F11A:29 40
FL1CIFO 03
FL1EI4C OB F3
F121:85 02
F123185 24
F125:

F123:
F125A0 84 02

230 LIA  #$EA SET UF BACKGROUND COLOR

-

231 STh  BKCR

232 LDA #5464 y SET UP COLOR FOR ORJECTS

233 ST OBJCR

254 LA #5 + SET UP THE SCREEN HMODE PARAHETER
255 STA  SHMODE

236 LA #2 y SET UP DIGCON

257 STA  DIGCON

258 LiA  #$2B + NUMBER OF TIMER CLICKS BETWEEN SCREENS
259 STA  THCNT y ($2B GIVES TIKE FOR 34 LINES)
260 x

261 % HAIN PROGRAM LOGP

262 %

263 %

264 x

263 MAIN  J5R SYNCH + N0 THE VERTICAL SYNCH

264 J5R  FHON + GO SEE IF USER HAS SOMETHING TO [0
267 JSR SBETUP  } SET UP THE ONCE/SCREEN REGISTERS
268 JSR DISFLAY § DO THE LINE BY LINE DISPLAY

269 JHP HAIN ¢ LOOP ALWAYS

270 &

271 %

272 SSETUP EQU %

28 LbA P1HS  PUT HORIZONTAL SHADOW REGISTERS INTD
274 5TA PIHORZ  } THE VIDED REGISTERS

273 LDA F2HS

276 5TA  P2HORZ

277 L0A SIHS

278 5TA  51HORZ

279 LDA 52HS

280 5TA  52HORZ

281 %

282 LA BKCR + GET THE BACKGROUND COLOR

283 STA BCOLOR

284 LA OBJCR + UFDATE THE ORJECT COLOR

285 5Th OCOLOR

286 %

287 % DONE WITH THE ONCE PER SCREEN STUFF

288 RTS

287 %

290 %

291 % IISPLAY

292 %

293 % THE DISPLAY ROUTINE IS CALLED ONCE PER SCREEN TO IO A LINE BY LINE UPDATE
294 & OF THE VIDED REGISTERS.

295 %

295 %

297 % NOTEY THIS LOOP LETS TWO HORIZONTAL SYNCH PULSES GO BEFORE

298 ¥ INCREMENT OF VERTICAL LINE COUNT,

299 % THIS CAUSES ALL SCREEEN PATTERNS TO BE TWO LINES HIGH FOR EACH LOOP

300 & THROUGH DISPLAY.

301 %

302 %

303 x

304 DISPLAY LIA #0 v RESET THE LINE COUNTER
305 STA  ULNCT

306 X HERE IS A TEST TO SEE IF WE GO TO THE SINGLE LINE RESOLUTION LISPLAY
307 Lha SPTS + GET THE CONTROL BITS
308 AND #$40 + SEE IF WE 6O TO THE OTHER DISPLAY SECTION

'

309 BEQ HOUBLE IF NOT CONTINUE WITH DOUBLE LINE ROUTINE
310 JHP SINGLE

311 DOUBLE STA LWAIT + WAIT FOR END OF LINE

312 STA  HZSCRL ; DONE AT END OF LINE THIS CAUSES THE

313 X HORIZONTAL REGISTERS TO BE UPDATED FOR MOTION
314 %

315 TWAIT  LDA RTIME 3 WAIT FOR THE TIMER TO GET 7O ZERO



F128:00 FB
F124:
Fi24185 02
F12C385 01
F12E2
F12E1BA
F12F}
F12Fi86 86
F131A5 87
F133185 0A
F135:A6 88
F137:83 02
F139:CA
F13AI00 FB
F13c:
F13c:
F13C:
F13CiA2 00
FI3E:
F13E185 02
F1403B5 BD
F142185 (E
F144:B3 73
F146183 OF
F1481EA
F1491EA
FL4ALEA
F14BiEA
F14CIEA
F140MER
F14EIEA
F14F 1EA
F1501EA
F151:B5 99
F1533185 (E
F155:B5 9F
F157:85 OF
F139%
F159:85 02
FI5EIBS 8D
F15D385 OE
FISFIBS 93
F161385 OF
F1631EA
F1541EA
F143:EA
F166:EA
F167:Ef
F1481EA
F1691EA
F1oAEA
F16BIEA
F16C3B3 79
F14E185 OE
F1701B5 9F
F172185 OF
Fi74t
F1741EB
F1755E0 04
F177:00 C5
F1793
F17714% 00
F17B185 02
F17D185 OF
FI17F183 OF
F181:

316
7 %
318
319
320 %
321
322 %
323
324
323
324
327 TOPWT
328
329
330 %

BNE

STh
5TA

T5X

57X
LIA
§TA
LI
5TA
LEX
BNE

TWALT

LWALT
VRESET

¢
!

TURN SCREEM ON

+ SAVE STACK FDINTER 50 WE CAN USE A PHP INSTRUCTION TO GET THE

FLAG REGISTER BELOW

SPREG
DIGCON
FUKODE
TOPCOM
LUAIT

TOPWT

t
'
+
'
¥
?
¢
3

GET THE DIGIT CONTROL BYTE

SEND IT TO THE VIDED

GET THE CONTROL BYTE FOR THE TOP OF SCREEN
HAIT THAT MANY LINES

331 % DISPLAY TOP PART OF SCREEN

332
333
334 &
333 TOPLP
336
337
338
339
340
341
342
343
344
345
346
347
348
349
35
351
352
353 %
354
355
356
357
338
359
360
3al
342
363
364
363
364
347
348
349
370
37
72 %
373
374
373
376 %
377 PART2
378
379
380
81 1

LIX

5TA
LDA
5TA
LDA

§Th.

NOP
NOP
NOF
NOP
NOP
NOP
NOP
HOP
NOP
LIA
STA
LDA
5TA

5TA
LDA
5TA
LIA
5TA
NOP
NOP
NDP
NoP
NOP
NOP
HOP
HOP
HOP
LDA
5TA
LDA
§TA

INX

crX
BNE

LDA
574
STA
5TA

#

LWAIT
TREG1 X
FLIBIN
TREGZ,X
FLOCTM

TREG3, X
FLORIH
TREG4,X
FLDCIN

LBAIT
TREGL,X
FLDRIN
TREG2,X
FLDCIN

TREG3,X
FLDEIH
TREG4,X
FLOCIH

o
TOPLP

¥
LWAIT
FLDBIH
FLDCIN

+
?

+

'
+
?
+
4
+
¥

-

-

e W A e

e me e

D0 A SIX LINE LOOP
WAIT FOR EOL
FIRST IMAGE BLOCK
PUT ON SCREEW
NEXT FIELD

¢ WAIT A WHILE

FUT UP NEXT FIELD

PUT IN 4TH FIELD

WAIT FOR THE NEXT LINE
GET NEXT IMAGE

PUT IT UP

NOW SECOND FIELD AGAIN

¢ WAIT THE SAME WHILE

PART 3
GET FART 4
FUT UP LAST FART

¢ HOVE TO NEXT GROUP

CLEAR OUT VID REBISTER
WAIT FOR LIME TO END



FIEFiA9 00
FIF1iFO 03
FIF3iAA
F1F41BS C4
FIF5:83 O
F1F8}
FIFBIAS AB
FIFA329 08
FIFCIFO 14
FIFE:38
FIFFIAS 85
F2013E5 CC
F203:190 04
F205:C% 08
F207:90 04
F209:49 00
F20B1F0 03
F20DiAA
F20E:BS CD
F210:85 OF
F212:
F212:A5 AB
F214:29 10
F216:F0 14
F218138
F2191A5 85
F21RIES DD
F21090 04
F21FiCY 08
F221190 04
223149 00
F225iF0 03
F227i44
F2261B5 D8
F22#183 OF
F22C:
F22CIE6 B3
F22ELAS BS
F2303C9 46
F2321F0 03
F234:4C %R F1
F237%
F237
F237:A6 86
F239:94
F23a%
F23A1A9 00
F23C:85 1D
F23EI85 IE
F240:85 1R
F242:85 1C
F244185 00
F246:183 (E
F248:85 OF
F24at
F24A160
F24R:
F24B!
F24R:
F24R}
F24E:
LN
F24E:
F24R1E4 80
F24DiA9 3C
F24F143 80

#0
DADSP

OBJAIH, X
FLDAIH

EBITS
#8
OCTST

VLKCT
OBJBVT
NOB
8
INOB
#0
OBDSP

OBJBIN,X
FLDRIH

EBITS
#6
ENDLP

VLNCT
OBJCVT
NOC
18
INOC
0
ocosp

OBJCIM, X
FLICIN

VLNCT
YLNCT
2103
LPDONE
SLOOP

‘
?
+
¥
+
!

+
y

*
]

'
!
+
'

4
.

+
b4

+
1 4

[
y

.- .

- e

NOT AT ORJECT A
G0 FILL WITH 0

60 GET LINE OF IHAGE
SEND TO OBJECT A

SEE IF WE DO 4

¢ TEST FOR VERT CLOSE TO ORJECT H

SUR DBJ B VERTICAL
IF CLEAR, NOT THERE YET
IF > 7, GONE T0O FAR
NOT AT OBJECT B
G0 FILL WITH 0
+ GO GET LINE OF IMAGE
SEND TO OBJECT R

SEE IF WE DO 5

+ TEST FOR VERT CLOSE TO OBJECT C
SUE DBJ C VERTICAL
IF CLEAR, NOT THERE YET
IF > 7, GONE TOO FAR
NOT AT OBJECT C
G0 FILL WITH 0
¢ GO GET LINE OF IMAGE
SEND 7O OBJECT C

HOVE TO MEXT LINE
CHECK TO SEE IF DONE

WITH THE MAIN SCREEN LOOP
IF NOT GO BACK FOR ANOTHER LINE

[IONE WITH SCREEM S0 PUT THE STACK FOINTER BACK

493 %  NOW SOME END OF PAGE REGISTER STUFFING

0

F1SHOT
F25HOT
P1IMAG
P2IHAG
FLDAIH
FLDBIH
FLDCIH

DONE WITH DISPLAY

SCREENS
$450

448 NOA LDA
449 BER
450 INDA  TAX
451 LDA
452 DADSP  5TA
433 ¥
434 OBTST  LDA
435 AND
436 BEQ
457 SEC
438 LDA
459 SEC
460 BCC
461 CHP
462 BCC
463 NOB LDA
464 BEQ
463 INOB  TAX
464 LEA
467 OBDSP  5TA
468 ¥
469 OCTST  LDA
470 AND
471 BEQ
472 SEC
473 LDA
474 SBC
475 BRCC
476 CHP
477 RCC
478 NOC LDA
479 BEQ
480 INOC  TAX
481 LDA
482 OCDSP  5TA
481 x
484 ENDLF  INC
483 LDA
484 CHP
487 BER
488 JHP
489 %
490 %
491 LPDONE LIX SPREG
492 TXS
494 LIn
495 5TA
494 5TA
497 5TA
498 5Th
499 5TA
300 5TA
301 5T
302 &
303 RTS
304
305 %
308 X
307 %
508 x
307 %
310 %
311 SYNCH  INC
312 LIA
ECR

. 513

SCREENS

+
¥

[}
?

UFDATE SCREEN COUNT
TEST FOR DVERFLOW INTO SECOMDS



FIB1IAS AS
F183:85 0A
F183:A5 AB
F187:85 06
F189:435 AC
F18R:85 07
F1BDIAS AA
F18F 185 AB
F171310 08
F173iA3 B0
F195:29 01
F197:00 02
F199:85 4B
F19m:
F198:
F19B:A2 1E
F190194
F19E:
FIZE:BS 02
F1a03
F1AQAS B2
F1AZ2145 85
F1A4:08
F1ASIAS Bl
F1A7145 85
F1A9108
FlaA:
F1AAIAD AB
F1ACI29 01
FIAEIFO 14
F1R0:38
FIR1}AS 85
FIRJIES AF
F1B5:70 04
F1E7:C9 08
F1R9:90 04
F1EBIA9 00
FIBDRFO 03
F1BF A
FI1COIRS B3
F1C2:85 1B
FIC4
FIC41A5 A8
F1Csi29 02
FICBIFO 14
F1CA:38
FICBIAS 85
FICIHES RO
FICFI90 04
F1D1:C? 08
F1D03:90 04
F1D5:4% 00
F1n7:F0 03
F1I9iAA
F1DAIRS BR
FIRC:35 1C
FIDER
FIDE:AS AB
FIEQI29 04
FIE2IFO 14
F1E4:38
FIES2AS 95
FIE7IES C3
FIE?:%0 04
FIEBICY? 08
FIEDI90 04

382
383

304

385

386

397

388

389

390

91

392

393

394

395 &
396 %
397 SLOOP
398

399 %
400

101 %
402

403

404

405

406

407

408 1
409

410

411

412

413

414

45

414

417

418 NOP1
49

420 TiP1
421

422 P1DSP
423 &
424 P2TST
125

426

427

428

429

430

431

432

433 NOP2
134

435 IHP2
434

437 p2DSP
433 %
439 0ATST
440

441

442

443

444

445

444

447

LDA
5TA
LDA
5TA
LIA
5T4
LDA
5TA
EPL
LA
AND
BNE
5TA

LDX
XS

5TA

LDA
E0R
PHP
LDA
EOR
PHP

LbA
AND
REQ
SEC
LA
SBC
BCC
CHP
BCC
LDA
BEQ
TAX
LDA
§TA

LA
AND
BEQ
SEC
LA
SRC
BCC
CHP
BCC
LDA
BED
TAX
LDA
5TA

LDA
AND
BEQ
SEC
LDA
SEC
BCC
CHP
RCC

SHODE
FVHODE
P1CR
P1COLOR
P2CR
P2COLOR
SFTS
ERITS
SLOOP
SCREENS
#
SLoop
EBITS

$P25H0T

LWAIT

S2VERT
ULNCT

SIVERT
VLNCT

EBITS
#
P2TST

VLNCT
PIVERT
NOP1
2]
INP1
$0
P1nsp

P1IMGy X
P1IMAG

ERITS
¥2
OATST

VLNCT
F2VERT
NOPZ
18
14P2
$#0
pansp

P2IHG, X
P2IMAG

EBITS
4
OBTST

ULNCT
ORJAVT
NOA

8
TNOA

+
:

[
r

]
?

+
?

+

-

e me tee e we we .-

- -~

e me e me = e

.-

-

-

- e

GET THE SCREEN MODE PARAMETER
WHAT?
GET THE COLOR FOR PLAYER 1

GET THE COLOR FOR FLAYER 2

GET ENABLE RITS

FEED AS PARAMETERS TO NEXT SECTION
SHOW EACH SCREEN

ELSE DMLY ENABLE EVERY OTHER SCREEN

CLEAR ENABLE RITS

USE THE STACK MECH TO SEND OUT SHOTS

THIS IS A LINE BY LINE LOOP
SEE IF TIME TD DISPLAY SHOT

+ THIS WILL DISPLAY IF Z FLAG SET

SEE IF WE SHOULD DO THIS SECTION

NOT IF THE BIT IS ZERD
¢ TEST FOR VERT CLOSE T0O PLAYER 1
GET THE VERTICAL POSITION AT THIS LINE
SUBTRACT THE PLAYER1 VERTICAL POSITION
IF CARRY CLEAR THEM WE ARE NOT THERE YET
A NOW HOLDS THE INDEX TO THE IMAGE ARRAY
IF CARRY CLEAR WE ARE IN RANGE TO SHOW A LINE OF P1 IMAGE
IF HERE, NO SHOW

GO GET LINE OF IMAGE
DISPLAY PLAYER1 IHAGE

SEE IF WE SHOULD D0 SECTION 2

+ GET READY FOR SUBTRACT
GET THE VERTICAL POSITION AT THIS LINE
SUBTRACT THE PLAYER2 VERTICAL POSITION
IF CARRY CLEAR THEN WE ARE MOT THERE YET
A NOW HOLDS THE INDEX TOD THE IMAGE ARRAY
IF CARRY CLEAR WE ARE IN RANGE TO SHOW A LINE OF P2 IMAGE
IF HERE, NO P2 SHOW

v 60 GET LINE OF IMAGE
DISPLAY PLAYER2 TMAGE

SEE-IF WE DD SECTION 3

+ TEST FOR VERT CLOSE TO OBJECT A

SUBTRACT THE OBJECT A VERTICAL POSITION
3 IF CLEAR THEM NOT THERE

IF INDEX PAST 8 THEN

REEP GOING. ELSE DISPLAY



F251:00 04
F233385 80
F253:ks 81
F2373
F257:A9 02
F259185 02
258185 01
F2aD0:85 02
F23F 185 02
F261185 02
F263:83 00
F24651A9 00
267185 02
F259:85 02
F26B185 02
F261385 00
F26F 105 A7
F271:80 96 02
F2742
F274:
F274:
F274:
F274160
F2758
F275:
Fa7at
F275:
F275
F275:
F2758
F275:
F275:
F275%
F275
F275:
FI75:
F275:
F275:
F275:
Fara
F275:
F275¢

F275¢

F275:A0 F1 FF
F278:29 40
F2703F0 OF
F27CiAD F2 FF
F27F i85 84
F281129 10
FIB3IF0 07
285120 BA
F28814C 73
F28RI40
25C3IA5 84
F2BEI2% 20
FR902F0 06
F292:20 C7 F2
F295:4C 75 F2

F2
F2

514 BNE SYML ; ERAHCH IF NO OVERFLOW

515 STA SCREENS 7 ELSE ZERD SCREENS AND

314 INC SECONDS 3 UPLATE THE SECONDS COUNT
517 %

518 SYN1  LDA #2 ¢ GET READY FOR VERTICAL SYNCH PULSE GENERATIDN
519 5Th LWAIT + WAIT FOR END OF LINE

320 S5TA VRESET  § RESET VIDEO

521 STA LWAIT + WAIT THREE LINES

522 STA  LWAIT

523 5TA  LWAIT

524 STA VSYNCH 7 START SYNCH PULSE

523 LIA #0 + WRITE 0 TO END PULSE

524 STA  LWAIT ;+ BUT FIRST WAIT THREE LIMES
527 STA LUWAIT

528 STA LWAIT

529 STh VUSYNCH  ; END PULSE

530 LDA THCNT 7 HAVE TIMER COUNT THIS DOWN
331 5TA TIMé4 ¢+ IN DIVIDE BY &4 MODE TO GIVE US
532 ¥ TIHE TO DO SOME STUFF REFORE WE NEED TO DISPLAY SCREEW,
533 %  WHEN THAT TIME COMES WE WILL BE DISPLAYING LINE BY LINE
534 ¥ AND TIME WILL BE VERY GHORT.

533 %

5364 RTS + DONE WITH VERTICAL SYNCH
537 %

538 %

537 1

240 X

J41 & FMON

542 % COMMANDS

43 X

544 * 10 - SET ADDRESS (2 BYTE)

545 % 20 - READ BYTE

346 % 40 - WRITE BYTE

547 X

348 1 SUB COMMANDS

549 X%

530 ¥ X0 - D0 NOTHIMG

ool % %1 - POST INCREMENT

552 % X2 - POST DECREMENT

353 ¥

554 ¥ MEMORY USAGE

aag %

336 & TARL - TARGET ADDRESS LOW

557 ¥  TARH - TARGET ADDRESS HIGH

558 ¥  COMCOD - COMMAND CODE STORE

559 % [ECLARATIONS

560 ARL EQU §FFFD ; FHMON WRITE REG

561 ARZ EQU  $FFF1 ; FMON STATUS

562 AR3 EQU  $FFF2 } FMON READ REG

363 %

564 X

545 FMON  LDA AR2 ¢ LOOK TO SEE IF COMMAND WAITING
564 AND 4440

547 BEQ NOCOH + IF HDT JUST EXIT

348 LA AR3 ¢+ GET THE COMMAND

569 5TA COMCOD

570 ANDL 3410

571 BER L1

572 JSR  SETADDR

573 JHP FHON

574 NOCOM RTS ; IF NO COMMAND JUST RETURN
575 LI LA COMCOD

576 AND %20

577 REQ L2

57 JSR  READ

579 JHP FMON



F298145 84
F29A229 40
F29CIF0 03
F29E:20 E9
F2A134C 75
F2nd:
F2A41
F2h4}
F2a4:
F2h4:
F2A41AD F1 FF
F247:29 40
F2A91F0 F?
F2AB160
F2AC: 68
F24D360
F2hE!
F2AE!
F2AELAD FL FF
F2R1:27 80
F2R3IFO F?
F2BG160
F2B&:
FZBé&:
FZR&:
F2Ra:
F2B&120 A4 F2
F2R9IAD F2 FF
F2BC:85 83
FZREI20 A4 F2
F2CLIAD F2 FF
F2C4:85 82
F2C4160
F2C7:
F2C7
Fac7:
F2C7:
F2C7120 AE F2
F2CAIAO 00
F2CCIRL B2
F2CE:BD FO
F2D1iA5 84
Fan3329 07
F2D5:F0 09
F207:29 01
F2D9iF0 08
F2DBiCH B2
F20034C EB F2
F2E0Q:4C EB F2
F2E3IES B2
F2E5:4C EB F2
F2EBIS0
F2E9:
F2ER
FIER
FZE9:20 A4 F2
F2ECIAD F2 FF
FZEF A0 00
2F1391 82
F2F3IAS 84
F2Fa129 07
F2F71F0 09
F2F9:29 01
F2FBIF0 (B
F2FDiCs 82
F2FFI4C 04 F3

F2
F2

FF

COMCOD
3540
L3
WRITE
FHON

388 ¥ CHECK IF IT IS OK TO READ APPLE

380 L2 LI
a8l AND
a82 BEQ
383 JSR
384 L3 JHF
385 X

386 x READOK
387 ¥

a8% x

390 READOK LDA
391 AND
392 BEQ
393 RTS
394 PLA
595 DOREAR RTS
396 %

397 %

398 WRITEDK LDA

399 ANTH
600 BEQ
501 RTS
602 %

503 ¥ SETADDR
404 %

505 &

606 SETADIR JSR
407 LDA
408 5TA
609 JSR
al0 LDA
411 5TA
612 RTS
613 %

614 % READ

613 %

616 %

417 READ  JSR
618 Loy
619 LIA
820 5Th
421 LA
622 AND
623 REQ
624 AND
625 BEQ
626 [EC
627 JHP
628 RL1 JHP
627 RL2 INC
630 JHP
631 RXT RTS
632 %

633 ¥ WRITE

534 %

633 WRITE  JSR
636 LI
837 LDY
538 5TA
639 LDA
549 AND
641 REQ
642 AND
043 EER
544 DEC
445 JHP

AR2
#4540
READOK

AR2
$$80
WRITEOK

READOK
AR
TARH
READOK
AR3
TARL

WRITEDK
$0
{TARL),Y
fiR1
COMCOD
$407
RL1
#3501
RL2
TARL
RXT

RXT
TARL
RXT

READOK
AR3

$0
(TARL),Y
CONCOD
507
WL1
#4501
WL2
TARL
HXT

+
y

GET STATUS BYTE
OK TO READ?

NO KEEP LOOKING
y YES



F30214C 0A F3
F305iE6 82
F307:4C 04 F3
F30A:60

F308:

FI0R:

F30E:

F30R:

F30B:

F30R:

F30B:

F30R}

F30B:

F30B:

F30B:

F30R!

F30BiA2 07
FI0DIBD 1E F3
F310395 B3
FI12:RD 26 F3
F3135:95 BR
F317:BD 2E F3
FI1AI95 C4
FI1CIBD 36 F3
F31F195 CD
F321:BD 3E F3
F324395 D6
F326:BD 46 F3
F329:95 DE
F32R:iCA
F32C110 DF
F32EIA9 05
F330:85 Eb
F332ia9 30
F334185 E7
F33ai

F336:

F334:

F33a:

FI34:

F334:

FI36120 75 F2
FI39:45 AA
FI3Bi29 40
F330i00 03
FI3FI4E700 FO
F342:

Fi4:

FI42145 AS
FI44185 0A
F3461A5 AR
F3481835 04
F34A1A5 AC
FI4C:85 07
F34EIAD AD
FI30185 09
F3521A5 AE
F354183 08
F356:

F35aiAD 84 02
F339:00 FB
FI5B:

FI5BI8S 02
F350i85 01
F35F?

F33F:

644 WL1 JHP WXT
647 WL2 INC TARL

548 JHF WXT
549 WXT RTS

830 ¥

651 ¥

832 ¥

633 X HERE IS SINGLE HORIZONTAL LINE RESOLUTION DISFLAY ROUTINE.

634 ¥ THIS STUFF WAS ADDED IN 1/83 TO DEMONSTRATE HORIZONTAL POSITIONING
633 ¥ WE WILL BE DOING A SEQUENCE OF GRAPHIC EXFERIMENTS AS WE GO DOWN THE
636 ¥ THE SCREEN,

657 %

658 &

659 &

560 X FIRST SOME INITIALIZATION

661 SINGLE EBU % 3 HERE WHEN STARTING SINGLE LINE MODE
662 LIX 47 3 COPY FROBCO LETTERS INTD IMAGE BUFFERS
463 CPLP  LDA FROBL,X ; GETTHEF

444 5TA F1IMG,X § PUT IN BUFFER

465 LDA FROE2,X } GET THE R

bbb STA P2IMG,X ; PUT IN BUFFER

647 LDA FROB3,X ; GET THE D

4648 5TA OBJAIN,X  BORROW THIS BUFFER

569 LDA FROB4,X ) AND THE OTHER OBJ RUFFERS

670 S5TA OBJBIN,X § FROM THE OTHER SCREEN

471 LDA FROBS,X ; THEC

672 STA  0BJCIM,X

473 LDA FROB&,X ; THE ROUND O

4674 STA OBJXIM,X } WE ADDED THIS BUFFER

675 IEX

676 BPL CPLP ; 0 THE ABOVE FOR 8 LINES OF DATA
477 L& #5 } SET UP TAB STOP FOR 6 IMAGE EXPERIMENT
478 8TA TP1

679 LA #4230 3 SET TP25 TO NDTHING

480 STA TP2S

681 &

582 %

683 % END OF SINGLE LINE MODE INIT

584 % '

685 X NOW THE ONCE PER SCREEN STUFF
686 DISFLAY2 EQU %

487 JSR  FHON + LET THE USER ADJUST PARAMETERS
488 LA SPTS + GET THE ENABLE BITS

689 AND 840 y SEE IF WE ARE STILL IN SINGLE LINE MODE
890 - BNE HANGIN ¢ IF 50 HANG IN THERE

691 JHP START ¢+ ELSE START OVER

692 HANGIN EOU X

693 %

694 LA SHODE ¢ SHANOW OF THE FIELD MODE REGISTER
893 STA FVHODE

496 LbA PICR + GET THE COLOR FOR FLAYER 1

897 5Ta  PICOLOR

498 LA P2CR ¢ GET THE COLOR FOR PLAYER 2

499 STA P2COLOR

700 LOA BKCR y GET THE BACKGROUND COLOR

701 STA BCOLOR

702 LDA OBJCR + UFDATE THE OBJECT COLOR

703 5TA  OCOLOR

704 x

703 STWAIT LDA RTIME ; BAIT FOR TIMER TO GET T0 0

706 BNE STHAIT

707 ¥

708 5TA LWAIT

709 §TA VRESET  ; TURN SCREEN ON

710 X

711 %



F35FiA2 17 712 LDX #23 ¢ GO DOWN TO LIHE &0
F351:85 02 713 LN&O  STA LWAIT

F363:Ch 714 DEX

F364:00 FB 713 BNE LH&0

Flh42 716 ¥

ELIH 717 %

F3a4: 718 % EXEPERTMENT NUMBER 1, PLAYER HORIZONTAL POSITIONING
F3bb! 719 %

F3b6i 720 ¥ IN THIS EXPERIMENT WE TAKE THE VALUE THE USER HAS SET FOR HORIZONTAL
Fléaai 721 X AND USE A POSITIONING ALGORITHM COMPOSED OF A COURSE PART AND
Fl46} 722 ¥ A FINE RESOLUTION PART. IT IS NOT TOTALY LINIER, BUT IT SHOWS THE WaAY.
Flb6: 723 x

F3661A9 00 724 LA #0 ¢ SET PLAYER FOR SINGLE IMAGE MODE
F368185 04 725 STA P1VMOD

F36AIAS BY 724 LA P1HS ¢+ SET H SETTING

F34C34A 727 LSR A ¢ GET COURSE BITS

F34Di 44 728 LSR A

FI6ET4h 729 LSR 4

FI4F 144 730 LSR A

F370:18 731 CLC + COURSE POSITION STARTS AT 4
F371149 04 732 AlC  #4 + 50 BACK IT UP

FI7318A 733 TAX ¢ SAVE IN X

F3741A5 89 734 LA PIHS + GET HORIZONTAL SHADOW

FI74:00 733 ASL A 3 HOVE TO HIGH NIBBLE

F377104 736 ASL A

F378:0A 737 ASL A

F379104 738 ASL A

F374:49 70 739 EOR #3570 + MAKE WUMHERS GO FROM LEFT TO RIGHT
F370:85 20 740 STA PIHORZ  ; FINE OFFSET

FI7Ei85 02 741 STA LWAIT + WAIT FOR END' OF LINE

FI80:CA 742 HFPL  DEX y SELECT CORSE POSITION RY THE TIME IN THIS LOOP
FI81:10 FD 743 BPL HFPL

F383:85 10 744 STA PIHRES  } THIS IS5 THE COURSE SETTING PROCESS
FI33: 745 %

F385: 746 % NOW CAUSE THE HORZ INC TO BE ADDED TO THE ABSOLUTE POSITION
F3g5:85 02 747 STA LKAIT ¢+ GET TO END OF LINE

F387:85 24 748 STA HZSCRL 7 ADD INCREMENT

F3a9: 749 &

F389: 750 %

FI89:A2 00 731 LDX #0 + INDEX TO PLAYER IMAGE

F38BiBS 02 732 IHLP1  5TA  LWAIT y WAIT TILL NEXT LINE

FI8DIES B3 733 LDA P1I#G,X § BET LINE OF PLAYER IMAGE

F38F:85 1R 754 STA P1IMAG  § PUT OUT TO REGISTER

F3nie8 733 INX

F392:E0 0B 736 CPX #8 + SEE IF DONE

F394:70 F5 757 BCC TIHLP1 + IF NOT GO DO ANOTHER LINE

F396:83 02 738 STA LWAIT + FINISH THE LINE

F398149 00 79 Lo #0

F37A:83 1B 760 5TA P1IMAG  ; TURN OFF PLAYER

F37C: 761 &%

FI9C: 762 X WE ARE HOW AT LINE 71

F39C: 763 %

F37C: 764 X NOW DO THE SAME FOR PLAYER2

F39C: 765 &

FI9CIAT 00 766 LiA #0 + SET PLAYER FOR SINGLE IMAGE MODE
F37E185 05 767 STA  P2UNOD

FIAO0IAS BA 768 LDA P2HS + SET H SETTING

F3A214A 769 LSR A + GET COURSE BITS

F3A314A 770 LSR A

Finaiap 771 L5R A

FIAS 44 772 LSk A

Finb:18 773 CLC + COURSE POSITION STARTS AT 4
F347147 04 774 AL #4 r 50 BACK IT UP

F3AT1A0 773 THX + SAVE IH X

FIAAIAD 8A — 776 LA P2HS + GET HORIZONTAL SHADOW

FIACI0A 777 ASL A + MOVE TO HIGH NIBBLE



F3ALL0A 778 ASL A
A

F3AE10A 77 ASL

F3AF 106 780 ASL A

FIR0:49 70 781 EOR #$70 t MAKE NUMBERS GO FROM LEFT TO RIGHT
F3E2:83 782 STA F2HORZ ;3 FINE OFFSET

F3R4:8D 02 783 STA  LWAIT + WAIT FOR END OF LIME
FIR6:CA 784 HFF2  DEX + SELECT CORSE POSITION BY THE TIME IN THIS LOGP
F3B7:10 FI 783 RPL  HFP2

F3B9:85 11 786 5TA P2HRES  § THIS IS THE COURSE SETTING PROCESS

F3BB: 787 ¥

F3RER: 788 X NOW CAUSE THE HORZ INC TO BE ALTED TO THE ABSOLUTE FOSITION

FIBRI8S 02 789 STA  LWAIT + GET TO END OF LINE

FIRDIES 24 790 STA HZSCRL ¢ ADD INCREMENT

F3BF: 791 %

FIRF: 792 %

FIBFiA2 00 793 LoxX #0 ¢ INDEX TO PLAYER IMAGE

FIC1i85 02 794 IMLF2  S5TA  LUWAIT i WAIT TILL NEXT LINE

F3C3:R3 BB 793 LA P2ING,X 7 GET LINE OF PLAYER IMAGE
F3C5185 1C 794 STA P2IMAG ¢ PUT OUT TO REGISTER

F3C71E8 797 IHX

F3C8IE0 08 798 CFX #8 + SEE IF DONE

F3CALR0 F3 799 BCC IMLP2 + IF NOT GO DO ANOTHER LINE
FICC:85 02 800 STA LWAIT + FINISH THE LINE

FICEIAT 00 301 LiA #0

FINno:8s 1C 802 S5TA P2IMAG 5 TURN OFF PLAYER

FIn2 303 &

Fanz: 304 X WE ARE NOW AT LINE 82

F3ns 803 x

Finz: 806 %

F3nzi 807 % EXPERIHENT NUMBER 2, DOUELE IMAGES

Fin2: 808 *

F3nz: BO? %

F302:49 01 810 Lra #l + SET PLAYER FOR DOUBLE IMAGE MODE
F3014:85 04 811 §TA  PLVHOD

Fang: 812 x

F3D&ta2 00 B13 LIX #0 + INDEX TO PLAYER IMAGE
F3p8:8s 02 814 THLPL  5TA LRAIT ¢ WAIT TILL HEXT LINE

F3lhiA4 Eb 8135 Loy TP1 + WAIT BEFORE LOADING DISPLAY
F3mc:as 816 YWAIT1 IEY y THIS WAITS 3¥TP1 CYCLES
F30D:DO FI 817 BHE YWAITL

F3LF:BS B3 818 LA PL1IMG,X 5 GET LINE OF PLAYER IMAGE
F3E1185 1R B19 STA FPI1IMAG  ; PUT OUT TO REGISTER
FIE3IBS C4 820 LbA OBJAIM,X 3 GET ANOTHER IMAGE

FIESI85 1B 821 5T PLIMAG 3 AND SEND IT ALSO

F3E71€E8 822 INX

FIEBIED 08 823 CPX 8 + SEE IF DOHE

F3EAIR0 EC 824 ECC  IMLP1 + IF NOT GO DO ANOTHER LINE
F3ECIBT 02 825 STA  LWAIT ¢ FINISH THE LINE

FIEEIA? 00 326 LA #0

FIF(:85 1R 827 STA P1IMAG  § TURN OFF PLAYER

F3F2: 828 %

FIF2 29 X WE ARE NOW AT LINE 92

FiFa: 830 ¥

F3F2} 831 ¥ NOW DO THE SAME FOR PLAYER2

FIF22 832 %

FIF214% 01 833 LA #1 ¢ SET PLAYER FOR DOUBLE IMAGE MODE
F3F4185 05 834 STA  P2VMOD

F3Fé: B35 x

F3F&iA2 00 336 LIX #0 ¢ INDEX TO PLAYER IHAGE
F3FBI83 02 837 IHLP2  STA LWAIT ¢ WAIT TILL WEXT LINE

FIFALA4 Eo 838 LY TP1 y WAIT BEFORE LOADING DISPLAY
3FCi88 839 YWAIT2 DEY 1 THIS WAITS 34TP1 CYCLES
F3FDIT0 FIO 840 ENE YWAIT2

F3FFIB3 BER 841 LA P2IMG,X § GET LINE OF PLAYER IMAGE

F401:85 1C 842 5TA  P2IMAG FUT OUT TO REGISTER

- A

F403:E3 CD 843 LDA OBJRIM,X § GET ANOTHER IMAGE



F405:85 1C 844 5ThA P2IMAG  § FUT IT UP

F407:€8 843 INX

F40BIEQ 0B 844 CFX 8 ¢ SEE IF DIOME

F40A:90 EC B47 BCC DMLP2 + IF NOT GO DO ANOTHER LINE
F40Ci85 02 848 STA  LWAIT ¢ FINISH THE LINE

FA0ELAT 00 349 LA #0

F410:85 1C 830 STA P2IMAG  ; TURN OFF PLAYER

Fa412: 831 x

F4121 852 X WE ARE NOW AT LINE 102

FaL2: 833 X

F412: 834 % EXPERIMENT NUMHER 3, ARSOLUTE CYCLE POSITIONING
Fai 835 %

Fa12: 836 % TO SHOW THE RELATION OF TIME TO SCREEN FOSITION, WE WILL TURN THE VIDED
Fa1n 837 ¥ ON AND OFF AT SET TIMES

Fa12¢ 858 ¥

F412! 857 ¥

F412149 00 860 LA #0 y CODE TO TURN VIDED ON
F414:A2 02 861 LOX #2 y CODE TO TURN VIDED OFF
Fal4:A0 05 8642 . LY 35 + HOW MANY TIMES 70 DO IT
F418: 8463 %

F418:85 02 B4 STA  LWAIT } START LINE

FA1AIEA 363 NOP + WAIT 20 CYCLES

FA1BIEA 344 NOP

F41CIEA 347 NOP

FAIDIEA 368 NOP

FA1EIEA 869 NOP

F4iF} 870 %

F41FIEA 871 nop

FA201EA 872 nop

F4211EA 873 NOP

Fa223EA 874 NOF

FA233EA 873 HOP

F424:86 01 876 VLP STX VRESET  ; TURN OFF VIDED

F426:85 01 877 §TA VRESET ¢ TURM ON 3 CYCLES LATER
F428:88 878 DEY ¢ LOOP COUNT

FA29:D0 F? 879 ENE VLP ¢+ LOOP TILL EXPERIMENT COMPLETE
F42Bi85 02 880 S5TA  LWAIT + MOVE TO LINE 105

F420i 881

F42D3 882 ¥

F42mn 283 &

Faz2m: §84 ¥ EXPERIMEMT 4, & DIGIT DISPLAY

F42I1 B85 ¥ NOW WE WILL USE BOTH THE AREAS OF MEMORY OF THE PLAYER IMAGES
F420: 886 * AND THE DBJECT IMAGES TO PUT UP A HIGH RESOLUTION & DIGIT LISFLAY.
L YATH 887 %

F42Di 888

F42DiAZ OF 889 LIX #15 ¢ GO DOWN SOME LINES
F42F185 02 890 DL120  STA LWAIT

F431iCA 891 [EX

F432:00 FB 892 BNE DL120

EREH 893 % WE ARE NOW ON LINE 120

Fa34} 894 %

F4341A7 06 893 LA #6 + SET PALYERS FOR TRIPLE IMAGE HODE
F436:85 04 876 5TA  P1VYHOD

F438:85 05 897 §TA  P2VNMOD

Fa3m 898 %

F43h: 899

F43n: ?00 ¥ ALL TIMING IN THE FOLLOWING IS CRITICAL

F43A¢ 901 %

F43AIAT Eb 902 LbA TP1 + GET HORIZOWTAL TIME PARAMETER
F43C:25 OF 703 ANDL §0F + LOOK AT LOWER 4 BITS
F43EAA 904 TAX + SAVE IN X

F43r2835 02 905 STA  LWAIT ; GET SET

F441iCA 906 HFLP3  DEX ¢ USE UP TIHE

F442110 FO 907 BPL HFLF3

Fid4} 708 %

F444:85 10 709 STA. P1HRES ¢ SET STOP FOR PLAYFR1



Fi46185 11 910 STA P2HRES  § SET STOP FOR PLAYER?

F448: 711 %

F448:85 02 912 5TA LRAIT + GO TO NEXT LINE

F44Ai83 24 213 STA HZSCRL 7 ADD THE FINE OFFSETS

F4ac: ?14 x

F44C: 915 %

F44C3 916 %

F44C3 17 x

F44C1A2 00 718 LIX #0 y START OF LOOP COUNT

Fa4aEd N x

F44E: 920 %

F44€! 921 % HERE IS THE MAIN LOOP

F44E: 922 DABLP EDU X

F44E185 02 923 5TA LWAIT + WAIT FOR START OF LINE

F450% 924 %

F4501B5 B3 925 LA P1IMG,X 7 GET FIRST PART (4 CYCLES)
F452185 1B 726 5TA P1IMAG  § PUT IN SHIFTER (3 CYCLES)
F454183 30 927 5TA $30 ; BURN 13 CYCLES

FAS4:EA 928 HOP

F457:EA 729 NOF

FASBIEA 930 NOP

F4391En 931 HOP

F4SAIEA 932 NOP

FASBIED BR 933 Lih P2IMG,X 3 GET THE SECOND PART (4 CYCLES)
F45D:85 1C 934 5Th FP2IMAG 3 PUT IN THE OTHER SHIFTER (3 CYCLES)
F45F? 235 %

F45FIBS C4 936 LDA O0BJAIN,X 3 GET THE THIRD PART (4 CYCLES)
Fas1: 237 %

F461:85 1R 738 STA P1IMAG  ; REUSE SHIFTER (3 CYCLES)
F463:B5 CD 939 LbA OBJRIN,X  THE NEXT PART (4 CYCLES)
F445:85 1C 740 STA P2IMAG 3 PUT IT UP {3 CYCLES)
F4471R5 D6 941 LiA OBJCIM,X ¢ GET THE FIFTH PART (4 CYCLES)
F467:85 1B 942 §TA PIIMAG 7 PUT IT UP (3 CYCLES)
F46R1BS DE 243 LDA OBJXIMyX ; GET LAST PART (4 CYCLES)
F4s01 744 ¥

F46D:85 IC 245 5TA P2IMAG 5 PUT THAT UP (3 CYCLES)
Fa6F: 946 %

F44F IEB 947 X ¢ INCREHENT COUNT (2 CYCLES)
F4701 748 X

F470: 949 %

Fa70: 250 &

F4701E0 08 931 CPX #8 ¢ SEE IF DIONE (2 CYCLES)
F47219%0 DA 952 BCC D4BLP ¢ LOOP TILL B LINES DONE (3 CYCLES IF BRANCH TAKEM)
Fa743 933 X

F474185 02 754 5TA  LWAIT ¢+ 60 TO NEXT LINE

F476149 00 933 LbA #0 + CLEAR OUT IMAGES

F478185 1B 936 STh P1IMAG

F474:85 1C 957 5TA P2IMAG

F47C: 938 %

F47C3 959 % THIS PUTS US AT LINE 114

F47C: 960 %

F47C: 961 X WE NOW DO THE SAME THING BUT THIS TIME WE WILL NOT USE LWAIT AMD
F47C: 782 X WE HAVE PLACED A GENERAL STORE INSTRUCTION IN THE FRONT OF THE LOOP
F47C: 963 % 50 WE CAN USE XCONTROL TO CHOOSE REGISTERS AND VALUES TO STORE
F47C: 944 ¥ WHILE THE LOOP IS RUNNING.

F47C: 965 X

F47C: 766 %

F47C3 P47 X%

F47Ct 768 X

F47CiA4 E7 269 LY TP25 + PAGE 0 ADDRESS OF WHERE TO DO 4 STORE
F47EIA2 00 970 LIX #0 + RESET INDEX

F480:85 02 7a! STA LWAIT

F482% 972 %

F482; 973 % NOW A LDOP JUST AS ABOVE, EXCEPT NO STORES TO LWAIT
Fa82: 974 %

F482% 975 %



F482:
F482:
F4821B5 B3
F484:85 1B
F4841A5 EB
F488199 00 00
F48B185 30
F4801EA
F4BEIRS BB
F490185 1C
Fa492:
F4921B5 C4
Fag4:
F494185 1B
F496:B5 CD
F498185 IC
FA9AIRS D4
F49C:85 1B
FASEIRS IE
FaAo:
F4A40:85 IC
F4a2}
FAAZIEA
FAATIEA
F4A41EA
FAASIEA
FahalEh
FaA7tEA
FAABIEA
FAA9IEB
TN
FaAAL
Faane
FAARIED 08
FAACIF0 D4
F4AE?
F4AE:AT 00
F4ROI8S 1B
F4B2185 1C
FAB4:183 02
F4B&:
F4B&:
F4B4:
F4B&:
F4R&:
Fabé:
F4B&}
FiBé:
FaR&:
F4B&:
FARGIAT 00
FAB8IBS 04
F4BAIAD BY
F4RCI4A
F4BD14A
FABE}4A
FABF 14A
F4C0:18
FaC1i67 04
FAC3IAN
FACAIAS B9
FACA10A
FAC710A
FACB10A
F4C9104
F4CAL49 70

976 % HERE 15 THE MAIN LOOP

977 I4BLP2 EQU

978
979
780
781
982
983
984
785
986 ¥
787
988 %
787
990
791
992
993
794
995 %
996
997 %
998
999
1000
1001
1002
1003
1004
1005
1006 %
1007 %
1008 £
1009
1010
1011 *
1012
1013
1014
1015
1016 x
1017 ¥
1018 %
1017 x

LDA
5TA
LDA
5Th
5TA
NOP
LDA
5TA

LbA

5TA
LDA
5TA
LDA
5TA

5TA

NOP

NOP

NOP
NOP
NOP
INX

CPX
RCC

LDA
5TA
5TA
§TA

i
P1ING,X
P1IMAG
TP26
$0000,Y
$30

P2ING,X
P2IMAG

OBJATH, X

P1IMAG
OBJBIH, X
P21HAG
OBJCIN,X
P1INAG
OBJXIH, X

P2INAG

18
D48LP2

0

P1IHAG
21HAG

LWALT

e e cwe e cwe e

+

!

+
¥

-

]
?

GET FIRST PART (4 CYCLES)
PUT IN SHIFTER {3 CYCLES)
GET WHAT TO STORE (3 CYCLES)
STORE IT (3 CYCLES)

BURN 5 CYCLES

GET THE SECOND PART (4 CYCLES)
PUT IN THE OTHER SHIFTER (3 CYCLES)

GET THE THIRD PART {4 CYCLES)

REUSE SHIFTER (3 CYCLES)
THE NEXT PART (4 CYCLES)
PUT IT UP (3 CYCLES)
GET THE FIFTH PART (4 CYCLES)
PUT IT UP (3 CYCLES)
GET LAST PART (4 CYCLES)
PUT THAT UP (3 CYCLES)

BURN 14 CYCLES

+ INCREMENT COUNT (2 CYCLES)

SEE IF DONE (2 CYCLES)
LOOP TILL 8 LINES DIONE (3 CYCLES IF BRANCH TAKEW)

CLEAR OUT IHAGES

1020 % EXPERIHENT 5, HRES TIMING

1021 x

1022 % THIS IS5 JUST THE SAME AS EXPERIMENT 1, BUT WE HAVE PUT IN ONE NOP
1023 x THIS SHOWS THE EFFECT OF 2 CYCLES ON THE HRES TIMING

1024 x
1025 *
1024
1027
1028
1029
1030
1031
1032
1033
1034
1035
1034
1037
1038
1039
1040
1041

LDA
5TA
LD4
LSR
LSR
LSR
LSK
cLe
ANC
TAX
LI
ASL
ASL
ASL
ASL
EOR

30
P1VKOD
P1HS

3> > > >

3+
?

[
4

+
¥

- e me e Ew

+
¥

SET PLAYER FOR SINGLE IMAGE MODE

SET H SETTING
GET COURSE RITS

COURSE POSITION STARTS AT 4
50 BACK IT UP

SAVE IN X

GET HORIZONTAL SHADOW

MOVE TO HIGH NIBBLE

HAKE NUMBERS GO FROM LEFT TO RIGHT



F4CCi85 20
F4CE:B5 02
FADOIEA
FAD1:CA
F4D2:10 FD
F414:85 10
F4D4:
FAlIG
F4DaiBs 02
F4DBI8S 24
FADA:
F4DIAL
FADAIA2 00
F4ncigs 02
FADE}ES B3
F4E0:85 1R
F4E2}ER
FAE3ZIEQ 0B
FAESI90 F3
F4E7:185 02
F4E91A? 00
FAERIBS 1B
F4EDN
F4ED}
FEI
F4ED}
F4ED:
FAED}
F4ETI
FAED:
FaED
FAELIA2 00
F4EF 185 02
F4F1:B5 B3
F4F3:85 1B
F4F5IEA
FAF&IER
FAF7:Ed
F4FBIEA
FAFPIEA
FAFALEA
F4FBIEA
F4FCIBS 10
F4FEIEA
FAFFIEA
5003185 10
F302:85 1B
F504:85 10
FI0461E8
F5071E0 0B
F509:20 E4
FS0R:85 02
F30D:A? 00
F50F:85 1R
Fallt
Foil:
Fall:
Fail:
Foilia2 74
F313185 02
F313:CA
F515:00 FR
F518%
Fo18:
Fs18:
F518:

*
¥
¥
¥
*
H

t
H

FINE OFFSET
WAIT FOR END OF LINE

SELECT CORSE POSITION BY THE TIME IN THIS LOOP

THIS IS THE COURSE SETTING PROCESS

1049 % MOW CAUSE THE HORZ INC TO BE ADDED TO THE ARSOLUTE POSITION

1042 STh P1HORZ
1043 5TA LWAIT
1044 NOF

1045 HFP3  DEX

1044 BPL HFF3
1047 STA FIHRES
1048 x

1030 STA LWAIT
1051 5TA HZSCRL
1052 %

1053 %

1054 LIX #0
1055 IHLPZ  5TA  LWAIT
1036 LDA  PLING,X
1057 5TA P1IMAG
1038 INX

1059 CFX 18
1060 RCC  IHLF3
1061 5TA  LKWAIT
1062 LA #)
1043 §TA P1IMAG
1064

10463 ¥

1086 ¥

1067 %

1048 ¥

[
¥
+
?

+
H

GET TO END OF LINE
AD INCREMENT

INDEX TO PLAYER IMAGE
WAIT TILL NEXT LINE

GET LINE OF PLAYER IMAGE
PUT DUT TO REGISTER

SEE IF LONE
IF NOT GO DD ANOTHER LINE
FINISH THE LINE

TURN OFF PLAYER

1049 % THE LAST EXPERIMENT SHOWS THE RESULT OF COMRINING STORES TO HRES AND
1070 ¥ THE IMAGE REGISTER

$0
LWAIT
F1IHG,X
P11¥AG

P1HRES

P1HRES
P1IMAG
P1HRES

8
IHLP4
LWAIT
#0
P1IHAG

(I,

- me me wa me

. ae e - we ae T

-

£+ NOTHING)

INDEX TO PLAYER IMAGE
RAIT TILL NEXT LINE

GET LINE OF FLAYER IMAGE
FUT OUT TO REGISTER
BURN 14 CYCLES

REPOSITION PLAYER
WAIT 4 CYCLES

REFOSITION
TRY TO DISPLAY
REPOSITION

SEE IF DONE
IF NOT GO DO ANOTHER LINE
FINISH THE LINE

TURN OFF PLAYER

109% % DONE 50 WAIT THE REST OF THE SCREEW

1071 %

1072 x

1073 LIX
1074 IHLP4  5TA
1075 LDA
1074 5TA
1077 NOP
1078 NOF
1079 HOF
1030 NOP
1081 NOP
1082 NOP
1083 NOP
1084 5TA
1083 NOP
1084 NOP
1087 5TA
1088 5TA
1089 5TA
1090 INX
1091 CPX
1092 BCC
1093 S5TA
1094 LDA
1095 5TA
1096 %

1097 %

1098 &

1100 LIX
1101 TWAIT  5TA
1102 DEX
1103 BNE
1104 %

1195 &

1106 X

#1146
LWAIT

DHAIT

WAIT THE REST OF THE SCREEN

1107 % NOW AT LINE 255 50 CALL HSYNCH



F318:20 4B F2 1108
F31B:4C 36 F3 1109

FS1E? 1110 %
FaiEd it x
FaIER

Fa1E 1113 %

FSIEIFF 63 F8 1114 FROB1
FI211F8 60 &0

F3243F0 FO

FS261FC 462 62 1115 FROB2
F329:7C 78 4C

Fa2Cia6 E3

Fa2E:3C 7E C3 1116 FROE3
F5313C3 €3 C3

F5334:7E 3C

FS363FC 62 62 1117 FROB4
FI3IC 7€ 62

F33Ci62 FC

FS3EMFF FF 00 1118 FROBS
F34131C 3C 20

F34413C 1C

F3441FF FF 00 1119 FROBS
F349:18 3C 24

F34C3C 1B

Fa4e: 1120 ¥
FI4E! 1121 %
F34E} 1122 x

JSR SYNCH

JHP DISPLAY2Z § LOOP BACK

1112 ¥ NOW DATA FOR THE IHAGES

IFR  $FF,563,4FB,$FB,540,$60,4F0,4F0

IFR $FC,$62,462,$7C,$78,8$6C,366,$E3

[FB  $3C,$7E,$C3,4$C3,$C3,%C3,$7E,33C

DFR $FC,$62,%$62,57C,$7C,562,$42,$FC

BFB  $FF,%FF,$00,$1C,$3C,$20,43C,$1C

DFE  $FF,$FF,$00,$18,$3C,$24,43C, 418

*¥x SUCCESSFUL ASSEMBLY! HO ERRORS



FOAE AIHLP
09 BCOLOR
Fo08 CLOOF
70280 CTROLS
70283 DORR
FA2F DL120
F121 DOUBLE
OD' FLDATM
FS1E FROBRA
FS3E FROBS
F441 HFLP3
2f HZSCRL
FAEF IMLP4
F227 INOC
F2a1 L3
F098 LETC
T 3C LFTFR
FOEC HAIN
F209 NOB
FIEB NOP1
F210 OBDSP
CC 0BJBVT
[E OBJXIH
F212 OCTST
F1C2 P1D5F
89 P1HS
i F1SHOT
AC P2CR
21 P2HORZ
BB P2IMG
B0 P2VERT
T 3A PIL3R
? 30 PSICOL
? 3D RGHFR
F2EB RXT
BB S1HS
23 S2HORZ
B2 S2VERT
* 1F 535H0T
F30B SINGLE
T 15 SNDIND
7 18 GHO2TH
FO00 START
F248 SYNCH
T EA TEHP2
70295 TIH8
88 TOPCON
E7 TP25
99 TREG3
T 27 V1027
* 3E VID3E
01 VRESET
F2AE WRITEOK
FIFC YWAIT2

FFFO ARL
FORA BIMLP
? 2C COLRES
F44E D4BLP

87 DIGCON
F3D8 DMLF1
F313 DWAIT

OE FLDBIN
F526 FRORZ
F546 FROBS
F380 HFP1
F38B IHLP1
F1D9 IMF2
F1RF INPL
F0B8 LETA
FO70 LETF
F341 LN&O

fé6 HODEL
F28E NOCOH
F1D3 NOP2

C4 OBJAIN

4 OBJCIM
F1F8 OBTST

06 F1COLOR

? 0B PIFLIP
1B P1IMAG

AF PIVERT

T 26 P2DELAY
11 PZHRES
T 33 P20COL
03 P2VMOD
T 39 POLOL
T 31 P52C0L
F2EQ RLI
28 S1CONT
34 510C0L
13 S2HRES
24 S3HORZ
80 SCREENS
Fi9k SLOOP
7 17 SNDITN

84 SPREG
F356 STWAIT

83 TARH

70294 TIH1
FOAOD TINIT
F13E TOPLF

E8 TPZ24

9F TREG4
T 2D VID2D
? 3F VID3F

00 YSYNCH

F2E9 WRITE

] tm emd em)

FFF1 AR2
AD BKCR
84 CONCOD
F482 14BLP2
F114 DISPLAY
F3F8 DHLP2
AB ERITS
OF FLDCIN
F52E FROB3
0A FUMODE
F3B§ HFP2
F3C1 INLP?
FIF3 INOA
F28C L1
7F0B2 LETE
7FO7C LETO
F237 LPDONE
A7 HODE2
F223 NOC
FIF$ 0ADSP
C3 OBJAVT
AE OBJCR
F224 OCDSP
AB P1CR
20 P1HORZ
B3 P1ING
04 P1UMOD
FLDC P20SP
8A F2HS
1E P25HOT
TF179 PART2
7 3B PIL9R
F2A4 READOK
F2E3 RL2
22 S1HORZ
BI S1VERT
8C 52HS
7 14 S3HRES
81 SECONDS
AS SHODE
? 1A SHD2AN
Ah SPTS
70282 SWTCHS
82 TARL
70297 TIN1024
FOA2 TLP
F137 TOPNT
8D TREG!
F125 TAIT
? 2 VID2E
85 ULNCT
F302 WL1
F30A WXT

FFF2 AR3
FOC6 CINLF
F30D CPLP
70281 DIRA
F336 DISPLAYZ
PF2AD DOREAD
F22C ENDLP
F275 FHON
F334 FROR4
F342 HANGIN
FAD1 HFP3
F4DC IHLP3
F20D INOB
F298 L2
FO90 LETR8
?F076 LETR
02 LWAIT
F1EF NOA
? 2B NOINC
FIDE 0ATST
CD OBJBIN
05 OBJCVT
08 OCOLOR
T 25 PIDELAY
10 P1HRES
? 32 P10COL
07 P2COLOR
? (C P2FLIP
1C P2IMAG
F1C4 P2TST
T 38 PDLSL
* 37 PPCOL
F2C7 READ
0284 RTINE
7 12 51HRES
7 29 S2CONT
? 353 520C0L
7 36 S30COL
F2B6 SETADDR
T 19 SND1AM
? 16 SND2HD
FOFB SSETUP
F257 SYNL
E9 TEHP1
0296 TIM64
A9 THCNT
E4 TP1
73 TREG2
T (3 VIDO3
T 2F VIDZF
F424 WLP
F305 WL2
F3DC YWAITH



04 F1UMOD
08 0COLOR
¥ 0C P2FLIP
10 P1HRES
14 S3HRES
18 SND2ZTH
IC P2IMAG
20 P1HORZ
24 S3HORZ
28 SICONT
2C COLRES
30 P51C0L
34 S10COL
38 POLSL
3C LFTFR
80 SCREENS
84 COHCOD
88 TOPCOM
8C 52HS
9F TREG4
Ag EBITS
AC PZCR
BO P2VERT
BB PZIMG
Ch OBJBIM
Eé TPL
? EA TEMP2
70233 DDRB
0296 TIHA4
FO70 LETF
FOB8 LETA
FoA2 TLP
FOEC HAIN
F125 TWAIT
F198 SLGOF
FIC4 P2TST
FIDE DATST
FIF8 DBTST
F212 OCTST
F22C ENDLP
F275 FHON
F2A1 L3
F2B4 SETADIR
F2EB RXT
F304 WXT
F342 HANGIN
F38B IMLP1
F3DC YWAIT1
F42F DL120
F4D1 HFP3
FS1E FROB1
F33E FRORS
FFF2 AR3

L T R JIEE R gy

00 VSYNCH
03 P2VMOD
09 BCOLOR
0D FLOAIN
11 PZHRES
7 15 SNIIHD
7 19 SKILAN
1D P15HOT
21 PZHORZ
25 PIDELAY
29 S2CONT
2D VID2D
31 P52C0L
33 S20C0L
39 PDLIL
30 RGHFR
81 SECONDS
85 VLNCT
87 P1HS
30 TREG1
A3 SHODE
A THCNT
AD BKCR
Bl SIVERT
C3 OBJAVT
D3 OBJCVT
E? TP25
70280 CTROLS
0284 RTIHE
70297 TIHI024
TF076 LETR
F090 LETEB
FOAE ATMLP
FOFB SSETUP
F137 TOPWT
F1EB NOP1
FID3 NOF2
F1EF NOA
F209 HOB
F223 WOC
F237 LPDONE
F28R HOCOM
F244 READOK
F2C7 READ
F2E9 WRITE
F30B SINGLE
F356 STWAIT
F3Bé HFF2
FIF8 DHMLF2
F441 HFLF3
FADC IMLP3
F326 FROBZ
Fi44 FROBS

3 ) emd cm) md emd e

01 VRESET
06 PICOLOR
0A FUMODE
OE FLIRIM
? 12 S1HRES
? 146 SHDZHD
7 1A SND2AK
1E P25HOT
22 S1HORZ
T 26 PZDELAY
26 HZSCRL
2E VIDZE
32 P10COL
36 530C0L
3A PDLOR
3E VID3E
82 TARL
86 SPREG
8f P2HS
?3 TREG2
fi6 MODE1
Ah SPTS
AE OBJCR
B2 S2VERT
C4 OBJAIH
Dé OBJCIH
EB TP26
70281 DDRA
70294 TIM
FO0O START
PFO7C LETO
F098 LETC
FOBA BIHLP
F114 DISPLAY
F13E TOPLP
F1BF INP1
FiD9 IMP2
F1F3 INDA
F200 INOB
F227 INOC
F24B SYNCH
F28C L1
TF2AD DOREAD
F2EQ RL1
F302 WLl
F30D CPLF
F3461 LN6D
F3C1 IHLP2
FIFC YWAIT2
F44E D4BLP
FAEF IHLP4
F32E FROB3
FFFO ARL

R T BT

02 LWAIT
07 P2COLOR
7 0B PIFLIP
OF FLDCIH
? 13 S2HRES
7 17 SNDITN
1B P1INAG
7 1F S35H0T
23 S2HORZ
27 vin27
2B NOINC
2F VIDZF
33 p20COL
37 FPCOL
3B FOL9R
3F VID3F
83 TARH
87 DIGCON
BF 51HS
99 TREG3
A7 HODE2
AB PICR
AF P1VERT
B3 P1IMG
CC ORJEVT
DE OBJXIM
E? TEMP1
70282 SWTCHS
70295 TIMB
Fo08 CLOOP
7F082 LETR
FOAO TINIT
FOCs CIMLP
F121 DOUBLE
TF179 PART2
F1C2 P1DSP
FIDC P2DSP
FIF4 DADSP
F210 OBDSP
F224 OCDSP
F257 YN
F298 L2
F2AE WRITEOK
F2E3 RL2
F305 WL2

i3 I emd cm) 3 w3 3

F336 DISPLAY2

F380 HFP1
F3Dg IMLP1
F424 ULP
F482 D48LP2
F313 TWAIT
F536 FROR4
FFF1 AR2

T 03 VI3

~\



SOURCE FILE: XCONTROL

0000! 1 % EXPLORER CONTROL PROGRAM

00001 2 % COPYRIGHT 1982 BY FROBCO -- ALL RIGHTS RESERVED

00003 ke |

00001 4 X VERSION 1.3 -- LAST MODIFIED 2/2/83

00002 Jx

00003 L

0000} 7 % SYSTEM DEFINITIONS

Cooo: 8 KBD EQU  $C000 ¢ APPLE KEYBOARD REGISTER

Co10? 9 KSTRB  EQU $CO10 ¢ APPLE KEYBDARD STROBE LOCATION
00102 10 SACMD  EQU 410 ¢ SET ADDRESS COHMAND FOR FROB
0020¢ 11 RDCHD  EQU $20 3 READ REGISTER COMMAND

0040} 12 WRCHD  EBU %40 7y WRITE REGISTER COMMAND

0000¢ 13 %

00001 14 %

00003 15 % :

0000: 16 % PAGE 0 RAM ALLOCATION

0000: 17 % :

0085: 18 RLOC  EQU 483 ¢ READ REGISTER ADDRESS

0086: 19 FSTAT EQU RLOCH ¢ POINTER TO FROB STATUS REGISTER
00881 20 FDATA EQU FSTAT+2  ; POINTER TO FROB DATA REGISTER
0084: 21 RBASE  EQU FDATA+Z ; SCREEN ROM BASE POINTER FOR READ REGISTERS
008C: 22 CRBASE EQU RBASE+2  } SCREEN ROW BASE POINTER USED BY CURSOR
008E} 23 FBASE  EQU CRBASE+2 ; FIELD ARRAY ROW BASE POINTER
00901 24 CRONW  EGU FBASE2  § CURSOR ROW

0091+ 23 CCOL  EQU  CROW+1 + CURSOR COLUMN

0092: 26 RRCOL  EQU CCOL+1  ; READ REG COLUMN

00933 27 OLDCR  EQU RRCOL#! 7 OLD CURSOR ROW

00942 28 OLDCCL EQU OLDCR+L  ; OLD CURSOR COLUMN

00953 2% ROW EQU OLDCCL+1 ; PARAMETER TO ROW EASE LOOKUP ROUTINE
00961 30 THPL  EQU ROWH1 ; RAMDOM TEMP STORE

00972 31 REHGH  ERU THPI4#1  } READ ADDRESS HIGH FOINTER

00981 32 ROLOW  EQU RDHGH+!  } LOW PART OF ABOVE

0099: 33 LSTKEY EQU RILOWHE 3 LAST KEY PRESSED

00941 34 LSTRD  EQY LSTKEY+1 ; LAST READ REGISTER VALUE

0098} 33 MASK  EQU LSTRI41  ; MASK TO USE ON THE READBACK LOCATIONS
00003 36 %

0000: 37 %

00003 38 ¥ START OF PROGRAM -- LOAD AT $8000

00003 39 %

——--- NEXT ORJECT FILE NAME IS XCONTROL.OBJO

80001 49 ORG  $8000

80003 Mox

8000320 15 B3 42 START  JSR SAVER ; THIS PROGRAM IS CALLED FROM BASIC
8003120 B7 80 43 HLOOP  JSR INCRR + GO INCREMENT THE READ REGISTER

8006170 03 44 BCC HLP1 # CHECK FOR FULL SET DONE

8008120 74 B0 45 JSR  SPECR y IF 50 GO DD SPECIAL READ

BOOBI20 E7 80 46 MLP1  J5R RDREG i GO DO STANDARD READ

BOOE:BS 74 47 STA LSTRD ¢+ SAVE RESULT

8010:20 FE 80 48 JSR ADRCNY ~ § DO AN ADDRESS CONVERSION 50 WE KNOW WHERE THIS REGISTER
30133 49 % SHOULD GO OM THE SCREEN.

BO131A5 74 30 LDA LSTRD } GET VALUE BACK

B015:25 9H 3l AND  HASK v MASK WITH USER SELECTED MASK

8017:20 34 81 32 JSR DSPRYT 7 FUT IT UP

8014320 58 81 53 JSR CHKKEY 7 CHECK FOR KEY PRESSED (GET IT IF S0)

8010370 E4 54 BCC  MLOOP + END OF MAIN LOOP IF ND KEY "
801F:C? 83 I3 CHP  #483 + SEE IF CONTROL C

8021100 03 36 BNE HLF2 + IF 50 EXIT TO BASIC

B023:4C 22 83" 57 JHF RESTORER

8026185 99 o8 MLPZ  STA LSTKEY ¢ SAVE KEY

B028:CY EH 39 CHP  #3BB + IS IT THE *;" (UM?

802A:00 06 80 BNE NTUP  IF NOT GO ON

B02C:20 &7 B1 4t JSR - HOVUP + ELSE MOVE CURSOR UF



802F :4C 03 80
8032iC7 AF
8034100 08
8036:20 7C 81
8039:4C 03 80
803C:iC7 88
BOZEIDO 06
8040120 A8 81
804334C 03 80
BO46:CT 93
8048100 04
804420 70 81
8040:4C 03 80
8030%

BO50:20 EF 81
BO53:90 AE
BO5S:AT 99
8057120 1F 81
B0SAI90 A7
805CIAS 99
B0SE:20 2C 82
8061120 90 81
8064120 EF 81
80671E0 74
8067:20 04 82
8046C1B0O 95
804E320 3A 82
8071:4C 03 80
80743

8074}

8074:

8074}

8074145 73
8074148
8077145 74
8079148
B07A:AT 12
807C:85 93
BO7EIAT 13
8080:85 94
8082120 5E 82
B0B5:85 97
BOB7 AT 15
8089185 74
808R:20 SE 82
B0BE:BS 98
8090148
8091185 94
3093148
8094185 93
80946120 E7 80
8099:48
809A1A9 24
809C:85 92
BOYEIAZ 12
B0A0IED 2F 83
8043385 BB
B0AGIBD 47 83
80A8185 34
80Ad: 48
80ABI20 34 81
BOAE AT 00
80R0:35 97
BOR2IAS 85
80B4:85 98
80B6140

&2

&3 NTUP

b4

63

b6

67 NTDHN
o8

69

70

71 NTLFT
72

73

74

75K

76 NTRGH
77

78

79

80

81

82

a3

84

85

84

87

88

89

90 1

91 %

JHF
CHP
ENE
J3R
JHP
CHP
BNE
JoR
Jup
CHF
ENE
JaR
JHP

JSR
BCC
LDA
J5R
BCC
LDA
JSR
J3R
JSR
BCS
JSR
BCS
JSR
JHP

MLOOP
FAF
NTIN
HOVIWN
HLOOF
$488
NTLFT
HOVLFT
HLOOP
$$95
NTRGH
MOVRGH
HLOOP

NUKFLD
HLOOF
LSTKEY
HEXKEY
HLOOP
LSTREY
DSPCHR
MOVRGH
NUMFLD
MLOOP
SPECCK
HLOOP
[OWRT
HLOOP

IS5 IT THE */' (DOWN)T
IF NOT GO OM
ELSE MOVE CURSOR DOWN

B g

I5 IT THE LEFT ARROW?
IF NOT GO ON
ELSE MOVE CURSOR LEFT

- e wmw

IS IT THE RIGHT ARROWT
IF HOT GO ON
ELSE MOVE CURSOR RIGHT

e e Ee

CHECK TO SEE IF CURSOR IN NUMBER FIELD
IF NOT THE KEY IS MEANIMGLESS

GET KEY BACK

IS IT A HEXILECIMAL DIGIT?

IF HOT THE KEY IS MEANINGLESS

6ET KEY BACK AGAIN

GO PUT IT AT CURSOR AND ADVANCE CURSOR

e W e we e M A

SEE IF STILL IN NUMBER FIELD

IF 50 WE ARE DONE FOR NOW

ELSE TIME TO DO SOMETHING S0 CHECK FOR
IF TRUE THEN THE SPECIAL CASE HAS REEN
GO DO THE VCS REGISTER WRITE

END OF TOP LEVEL

e Ee e e Ee Ee

92 % ROUTINE TO DO A SPECIAL READ

93 %
94 SPECR
95
96
97
78
99
100
10
102
103
104
105
104
107
108
109
110
i
112
113
114
13
114
117
118
119
120
171
122
123
124
125
126

27

LDA
PHA
LDA
FHA
LA
STA
LDA
3Th
JSR
5TA
LDA
5TA
JSR
5TA
FLA
STh
PLA
STA
JoR
FHA
LDA
ST
LIX
LDA
STA
LDA
5Th
PLA
JSR
LA
5TA
LA
5TA
RTS

OLDCR
OLBCCL

#4512
OLDCR
$$13
oLpccL
GETVAL
RIHGH
#$15
OLDCCL
GETVAL
RILOW

CLDCCL

OLICR
RIREG

3424
RRCOL
12
CHLIST,X
RBASE+1
CLLIST,X
RBASE

DSPRYT
#0
ROHGH
RLOC
ROLOW

+ WE WILL NEED TO USE
+ OLDCR AND OLDCCL AS PARAMETERS
¢ TO GETVAL

+ ROW OF SPECIAL OFERATIONS

SPECIAL CASE

IONE BEFORE RETURN

+ COLUMN OF SECOND DIBIT OF THE HIGH ORDER ADDRESS

+ GET HIGH ADDRESS PART
¢ PUT IN HIGH ADDR FOINTER

+ COLUMN OF SECOND DIGIT OF THE LOW ORDER ADDRESS

+ PASS ON TO GETVAL

+ NOW THE ADDRESS IS SET UP
7 GET OLDCCL BACK

+ GET OLDCR BACK

+ GO DO THE VCS READ
+ SAVE THE RESULT
7 COLUMN OF THE RESULT

ROW OF THE RESULT

GET HIGH PART OF SCREE ROW
FUT IN HIGH PART

GET LOW FART

-

e me wa

¢ GET VALUE TD BE DISPLAYED

FUT IT UP

¢ CLEAR RDHGH

+ RESTORE ROLOW



BOB7!
80R7:
8087}
BORY:
80B7:
BORZ7IES 85
BOB?IAS 85
BORBICY 40
BORDI70 04
BOBF 149 30
80C1:85 85
80C31A9 00
80C5:85 97
80C71AS 83
80C?:85 78
BOCB: 60
80CcC:
Bocc:
BoCC:
80CC:
BOCC:AO 00
BOCEZR1 84
8010210 FC
8002149 10
80D4:91 88
80D4IR1 Bb
800810 FC
BODALAT 97
BOLCi?1 88
B0LEIB1 84
80E0:10 FC
BOE2IAS 78
80E4:91 88
30E6260
BOE7:
80£71
BOE7
80E7:
BOE7:20 CC 80
BOEAIRL 84
BOECI10 FC
BOEE:A? 20
80F0:91 88
B0F2:R1 86
B0F4:29 40
B0F6:F0 FA
80FBiB1 88
80FAL60
BOFB:
80FR:
BOFR:
80FB!
BOFBIAS 835
B0FD:29 OF
BOFF 14A
8100144
8101109 14
8103184
8104iRD 2F 83
8107:85 8B
81091ED 47 83
810C385 B8A
B10EIAS BS
8110327 03
8112183 96
8114104

128 x

129 % :

130 x ROUTINE TO INCREHENT READ' REGISTER NUMBER AND RETURN CARRY SET
131 % WHEN THROUGH THE ENTIRE LIST

132 x

133 INCRR  INC RLOC

134 LbA  RLOC + GET THE NEW VALUE
135 CHP  $440 y GOME TOD FAR?

136 BCC INCR1 y BRANCH IF MOT AT END
137 LA #§30 y ELSE RESET COUNTER
138 5TA RLOC

139 INCR1 LDA #0 ¢ UPDATE THE READ ADDRESS POINTERS
140 5TA  RDHGH ¢+ HIGH PART

141 LDA RLOC

142 §TA RILOW  LOW PART

143 RTS + DONE

144 %

145 %

146 % ROUTINE TO DO A SET REAL/WRITE ADDRESS OVER IN THE VC5
147 %

148 SETADR LDY #0

149 3a1 LDA  (FSTAT),Y

50 WE CAN LOAD INDIRECT
GO GET FROB STATUS REGISTER

e cme we me

130 BFL 5A1 WAIT FOR OK TO WRITE

151 LDA  #SACHD GET THE SET ADDRESS COMMAND CODE
132 STA  (FDATA),Y ; SEND IT TO THE FROB EXPLORER
133 5a2 LIA (FSTAT),Y ; GO GET FROB STATUS REGISTER

134 BPL  5A2 ¢+ WAIT FOR OK FOR NEXT WRITE

135 LOA  RIHGH ¢ GET THE HIGH ORIER PART

156 STA (FDATA),Y ¢ SEND IT

137 5A3 LDA (FSTAT),Y § SAHME AS ABOVE

138 BPL SA3

139 Liv  ROLOW ¢+ GET THE LOW ORDER PART

160 STA  (FDATA),Y ; THAT FINISHES THE JOB.

161 RTS

182 %

163 %

164 % ROUTINE TO READ A VCS REGISTER

163 %

166 ROREG  JSR SETADR  ; SEND THE VUCS THE ADDRESS OF THE REGISTER WE WANT
167 ROR0  LDA (FSTAT),Y 3 GET FROB STATUS

168 BPL  RORO + WAIT TIL OK TO WRITE

1469 LIA #RDCND 7 SEND IT A READ REGISTER COMMAND
170 STA (FDATA),Y

171 RORL  LDA (FSTAT),Y ; GET FROB STATUS REGISTER

172 AND  #$40 » LOOK AT DATA COMING BACK BIT
173 BER RDR1 y WAIT FOR DATA TO COME BACK

174 LA (FDATA),Y ; NOW READ DATA

173 RTS

176

177 %

178 X ROUTINE TO CONVERT READ REGISTER NUMBER INTO SCREEN ADDRESS
179 &
180 ADRCNV LDA RLOC ¢ GET READ REGISTER NUMBER

181 AND #$0F 7 LOOK AT LOWER RITS

182 L3R A i DIVIDE BY 4

183 LSR A

184 ORA #$14 + PUT IN ROW OFFSET

185 TAX ¢+ SAVE IN X

186 Lw CHLIST,X ; LOOKUP THE ROW BASE ADDRESS HIGH
187 STA RBASEHL  ; SAVE IT IN POINTER

188 LbA CLLIST,X § LOOKUP THE ROW BASE ADRESS LOW
189 STA RBASE + SAVE IT IN FOINTER

190 LI RLOC ¢+ GET REGISTER NUMBER AGAIN

191 AND  #%3 ¢ LOOK AT LAST THO BITS

192 STA THPL ¢+ MULTIPLY BY ?

173 ASL A



8115008
8114104
B117:05 94
8119:18
8114349 06
811C:85 92
811E360
BIIF!
811F:
B11F:
811F!
BL1F!CY BA
8121180 05
8123:C9 BO
8125:90 0B
B127:40
8128;
8128:C9 C1
8124190 04
B12CICY C7
812180 02
8130:38
8131140
B132:
8132:18
8133240
B134:
8134:
B134:
3134
8124185 94
8134144
8137:4A
8138:44
B139:4A
B13A:20 4C 81
813D!A4 92
813F:91 84
8141145 94
8143:20 4C 81
8144144 92
B148:C8
8149191 8A
8148140
814C!
814C:
B14C!
814C!
B14C:29 OF
BI4E!CY 0A
8150190 02
8152149 06
8154118
815549 B0
8157240
81581
8158}
8158}
B158:2C 00 CO
B15B:30 02
815D:18
815E140
B1SF!
BISF!AD 00 CO
B1462:2C 10 CO
B145:38

194 ASL A

195 ASL A

194 ORA THP1

197 CLC y NOW ADD' COLUMN OFFSET
198 ADC #4

199 5TA RRCOL

200 RTS

201 %

202 %

203 % ROUTINE TO CHECK KEY NUMEER FOR LEGAL HEX DIGIT
204 x

205 HEXKEY CMP #$BA ¢ SEE IF IT IS IN ALPHA RANGE
206 BCS HK1

207 CHP #$BO

208 BCC  NOHEX 7 ALSD FAIL IF TOO LOW

209 RTS » ELSE OK

210 ¥

211 HK1 CHP  #$C1 i SEE IF OUT OF BAXCO RANGE
212 BCC  NOHEX

213 CHP  #4C7 + SEE IF OFF THE TOP

214 BCS  NOHEX

215 SEC y ELSE IT IS OK

214 RTS

217 ¥

218 NOHEX CLC 7 RETURN CARRY CLEAR ON FAIL
219 RTS

220 %

221 %

222 ¥ ROUTINE TO PUT UP HEX BYTE AT RBASE AND RRCOL
223 %

224 DSPBYT S5TA THPL v SAVE BYTE TO BE DISPALYED
225 LSR # i GET UPPER 4 BITS

226 L3R A

27 LSR A

228 LSk A

229 JSR  TOHEX + CONVERT NIBBLE TO ALPHARUMERIC FOR THE HEX DIGIT
230 LIY RRCOL ¢+ GET THE COLUMN ADDRESS
231 STA (RBASE),Y ; PUT THE CHAR ON THE SCREEN
232 LA THPL ¢ GET BYTE BACK

233 JSR  TOHEX + CONVERT LOWER NIEBLE

234 LDY RRCOL ¢+ GET THE COLUMN ADDRESS
233 InNY + HDVE TO NEXT COLUMN
236 STA (RBASE),Y ; PUT UP CHAR

237 RTS

238 x

237 & g

240 ¥ ROUTINE 7O RETURM HEX ALFHA CHAR FOR LOW NIBBLE IN A
241 %

242 TOHEX  AND  #$0F } GET LOW NIBHLE

243 CHP #3504 ¢ SEE IF IN THE ALPHA GROUP
244 BCC THI ¢ BRANCH IF NOT ALPHA

245 ADC #6 + IF 50 ADD 7 (CARRY + 6)
246 THL CLC ¢+ PUT IN UPPER BITS

247 ADC  $5BO

248 RTS

249 %

230 ¥ ROUTINE T8 SEE IF KEY PRESSED (RETURNS VALUE AND CARRY SET IF S0)
231 X

252 CHKKEY BIT KBD » LOOK AT KBD STROBE BIT

233 BHI CKY1 + BRANCH IF KEY PRESSED

254 CLC 7 ELSE CLEAR CARRY AND EXIT
255 RTS

236 %

257 CKYt LA KBD GET KEY CODE

-

238 BIT KSTRE RESET THE STROBE BIT
259 SEC y SHOW WE GOT IT



aloosol
8167%
8167¢
8167}
8167:
8157145 90
8149185 93
B16BiC6 70
B16D3AS 90
B14F 10 04
8171187 17
8173185 90
8173:43 91
8177185 94
8179:4C BA
817C:
B17c:
817C:
817C:
817C1A5 90
B17E185 93
2180:C9 17
81821FD 05
B18431E46 90
8186:14C 75
81891
g18%:49 00
3188185 90
818Di4C 73
81903
B190
8190:
81901
B170145 71
8192185 74
8174107 27
8196100 07
8178147 00
819A183 91
819CI4C Al
819F!
B19FIE4 91
81A11A5 70
8143185 93
81A314C BA
81A8:
81A8:
81n8:
g1A8}
BIABIAS 91
21AAI8S 94
81ACIDO G7
81AEIAT 27
81501835 91
81E214C A1
81833
BIRSICE 71
BIE714C Al
31kAL
B1RA:
31BAL
81RA:
B1EAIA4 74
BIRCIAS 73
B1BE:BI 95

81

a1

81

Bl

81

81

1

oV nla

261 %

262 %

263 % ROUTINE TO MOVE THE CURSOR UP

264 x

263 HOVUP  LDA CROW ¢ GET THE CURSOR ROW POSITION

266 5TA OLICR + THIS IS NOW THE OLD POSITION
267 DEC CROW ; HOVE NEW POSITION UP
268 LbA CROW y CHECK FOR WRAP OFF TOP
249 BPL  HUP1 + BRANCH IF OK

270 LA #$17 + ELSE MOVE TO BOTTOM ROW
RIS STA CROW

272 MUPL  LDA CCOL ¢ UPDATE OLD COLUMN

273 STa OLDCCL

274 JHP CUPDTE 7 THEN GO UPDATE THE CURSOR
275 %

276 ¥

277 ¥ ROUTINE TO MOVE CURSOR DOWN

278 %

279 HOVOWN LDA CROW ¢ GET THE CURSOR RO

280 5TA OLDCR + UFDATE THE OLD POSITION
281 CHP  #$17 ¢+ AT THE BOTTOW?

282 BEQ  HIND » IF 50 WRAP TO TOP

283 INC CROW + ELSE MOVE DOWN

284 JHP HUPL + AND HANDLE AS ABOVE

285 &

286 HOINL  LDA #0 + WRAP TO TOP OF SCREEM
287 STh  CROW

288 JHP HUP1

289 %

270 %

291 % ROUTINE TO MOVE THE CURSOR TO THE RIGHT

292 %

293 MOVRGH LDA CCOL 3 GET THE CURSOR COLUHN
294 STA OLDCCL ;7 UPDATE THE OLD POSITION
295 CHP  $39 ¢ SEE IF AT RIGHT EDGE
294 BNE MRTO + BRANCH IF SIMPLE MOVE
297 LA #0 + ELSE RESET COLUMN

298 STA CCOL

299 JHF HMRT1

300 x

301 HRTO  INC CCOL + ELSE MOVE TO THE RIGHT
302 HRT1  LDA CROW ¢+ GET THE ROW

303 S5TA OLDCR + UPDATE OLD POSITION

304 JYP CUPDTE  } GO UPDATE THE CURSOR

305 ¥

306 ¥

307 % ROUTINE TO MOVE THE CURSOR LEFT

308 %

309 MOVLFT LDA CCOL ¢ GET THE COLUMN

310 5TA OLDCCL  } UPDATE OLD POSITION

311 BNE HLF1 } BRANCH IF RODM FOR SIHPLE HOVE
312 LIA #39 } ELSE MOVE TO LAST COLUMN
313 STA CCOL

314 JHP HRT1 -

5 %

316 L1 DEC CCOL

317 JHP  HRT1 } TAKE CARE OF AS AROVE
318 %

319%%

320 % ROUTINE TO UPDATE CURSOR POSITION

321 %

322 CUPDTE LDY OLDCCL ¢ GET OLD CURSOR COLUMN POSITION
323 LDA OLDCR } GET OLD CURSOR ROW

324 5Th ROW SAVE AS PARAMETER TO CADDR

;
8100120 E2 81 325 JoR CRADIR  ; LOOKUF CURSOR ROW BASE ADDRESS GIVEN "ROW®

]



81C3:B1 8L 326 LA {CREASEJ,Y § GET WHAT IS AT THE OLD CURSOR FOSITIONM

BICS:0% 80 327 ORA  #480 ¢y TAKE- OUT OF INVERSE VIDEQ
BIC7:85 76 328 5TA THP1 ¢+ HERE IS THE MAPPING
BIC?:29 20 329 AND #$20 + ALGORITHH
81CBI0A 330 ASL A
81CC47 40 331 EOR #540
BICEIOS 26 332 ORA  THPL
810091 8C 333 STA (CRBASE),Y § PUT IT RACK
BID2:A4 91 334 Loy CeoL + GET THE NEW CURSOR COLUMN
BiD41A5 70 335 LA CROW ¢+ GET THE NEW CURSOR ROW
8116185 75 336 5TA  ROW } SAVE AS PARAMETER TO CRADDR
BIDB:20 E2 81 337 JSR CRADDR 7 LOOKUP MEW CURSOR ROW BASE ADDRESS GIVEN "ROW®
81DBIEL 8C 338 LA {CRBASE),Y ; GET NEW CURSOR CHARACTOR
8100329 3F 332 AN $#$3F 7 HAKE INVERSE VIDED
81DF:91 BC 340 5TA (CRBASE),Y ; FUT IT RACK
B1E1360 341 RTS
BIE2! 342 %
81E2! 343 %
BIEZ} 344 x ROUTINE TO LOOKUP CURSOR ROM BASE ADDRESS FROM INDEX *ROW®
BlE2: 345 ¥ '
BIE2IA6 95 346 CRADIR LDX ROW + GET INDEX
BIE4IED 2F 83 347 LA CHLIST,X § LOOKUP HIGH PART
BIE7:85 8D 348 5TA CRBASEt! ; SAVE IN HIGH POINTER
BIEIBD 47 83 349 LbA CLLIST,X ; LOOKUP LOW PART
BIEC:85 8C 330 5TA CRBASE y SAVE IN LOW POINTER
81EE160 3al RTS
BIEF? 352 %
31EF: 333 X
BIEF: 334 % ROUTINE TO SEE IF CURSOR IS IN A NUMERITC FIELD
8LEF! 353 X
BIEFiAé 90 356 NUMFLD LBX CROW 7 LOOKUF ROW BASE ADDRESS
BIF1!BD DF 8A 35 LDA  FHLIST,X ; HIGH PART OF FIELD LIST
81F4:85 8F 358 STA FBASE+l  ; SAVE IN HIGH POINTER
BIF6IED F7 8A 359 LbA FLLIST,X ; LOOKUP LOW PART
81F%185 8E 360 5TA FBASE + SAVE IN LOW POINTER
BIFEIA4 91 361 LDy ccoL  GET THE COLUMM NUMBER
BIFTNBL BE 362 LDA (FBASE),Y § GET THE FIELD FLAG
BIFFI4C 1F 81 343 JHP HEXKEY  § GO SEE IF LEGAL HEX DIGIT
8202} 364 X
B202:18 363 NONUM  CLC 7 CLEAR CARRY TO RETURN °FALSE®
8203160 364 RTS
8204: 347 %
82041 368 %
82043 369 % ROUTINE TO HANDLE SPECIAL CASE
8204145 93 370 SPECCK LDA OLBCR ¢ SEE IF IN SPECIAL ROW
8206:C9 12 371 CHP  #412
8208100 13 372 BNE HTEST + CHECK FOR MASK UPDATE
8204143 94 373 LiA OLDCCL  ; ELSE CHECK COLUMN FOR LAST ADDRESS DIGIT
20CiC? 15 374 CHP #4135
B20EIFO 0D 375 BER SPDONE  } IF S0 WE HAVE DONE THE ADDRESS
8210:C9 1C 376 CHP  #$1C ¢ THIS IS THE WRITE OPERATION COLUMN
8212100 14 77 ENE NOSPEC  ; IF NOT THIS THEM NOT SPECIAL
8214320 74 80 378 JSR  SPECR y DO A SPECIAL READ TO SET UP THE ADDRESS
8217120 5E 82 379 JSR GETVAL  § GET THE VALUE TO WRITE
8214120 801 82 380 JSR  WTREG + D0 THE WRITE
821D:38 381 SPDONE SEC + DIONE 50 SET CARRY AND RETURN
821E160 382 RTS
B21F: 383 ¥
821F1C7 13 384 MTEST CHP #413 i SEE IF AT READ MASK ROW
8221100 07 383 BNE NOSPEC ~ § IF NOT THEN NOT SPECIAL
- 8223120 5E B2 3B4 JSR GETVAL  § ELSE GET VALUE OF NEW MASK
8226185 7B 387 5TA  HASK + SAVE IT
8228138 138 SEC + RETURN MARKIHG SPECIAL
8229140 389 RTS
82248 390 x

8224318 371 NOSFEC CLC i IF HOT SPECIAL THEN CLEAR CARRY AND RETURN



8278160

822eC:

g2zc:

822C%

822C1A5 70
822E185 95
8230120 E2 B1
823344 71
82351A3 99
8237191 8C
82379140

823A3

823A:

823A1

823At

823A120 44 B2
8230320 37 82
8240120 CC 80
8243120 5E 82
82446120 8D 82
32491460

82441

824a:

82441

824h}

B24A1H6 93
824CBD IF BA
824F185 8D
8251180 F7 8A
825414C 48 82
82371

82573

82573

82571

8257183 78
8237149 00
3238185 97
8250160

825E!

825k}

825E}

825E¢

B2SEIAG 93
8260180 2F 83
8263185 8D
B2651ED 47 83
8248185 BC
B26A1A4 74
826CIR1 BC
826E148

8264F 188
8270iB1 8C
8272120 82 82
8275104
8276104
8277104
4278104
8279185 95
8278148
827Ci20 82 82
BI7F 0T 94
8281140

282!

8282:

8282}

3232}

394 ¥ ROUTINE TO FUT CHARACTOR AT CURSCR

CROW + GET THE CURSOR ROW

ROW ¢ SETUP FOR ROW ADDRESS COMPUTATION
CRAIDR 3 10 LOOKUP

ccoL ¢ GET THE COLUMH

LSTKEY 3 GET THE CHARACTOR

(CRBASE),Y ; FUT IT ON THE SCREEN

405 % ROUTINE TO DD THE VCS REG WRITE

GETFLD ¢ GET THE FIELD BYTE FOR THE OLD CURSOR

SETREG 5 TURN THAT INTD A VCS REGISTER ALDRESS
SETADR ¢ SET IT UP IN THE VCS
GETVAL ~ ; GO GET THE CURRENT VALUE OF THE OLD' CURSOR FIELD
WTREG y GO SEND IT TO THE VCS
+ DONE

415 % ROUTINE TO GET FIELD BYTE

OLDCR y GET THE OLD CURSOR ROW

FHLIST,X 3 GET THE HIGH PART OF THE FIELD ROW BASE ADDRESS
CRBASE+1 3 USE THIS POINTER 50 WE CAN DROP IN BELOW
FLLIST,X ; NOW THE LOW PART

BVAL1 + [0 THE REST BELOW

424 x ROUTINE TO GO FROM FIELD BYTE TO YCS ADDRESS

ROLOW 7 SAVE IN LDW ORDER REGISTER
#0 + CLEAR OUT HIGH PART
RIHGH

432 % ROUTINE TO GET VALUE OF THE FIELD AT OLD CURSOR

392 RTS
393 %

395

396 DSFCHR  LDA
397 5TA
398 JSR
399 LIy
400 LIA
401 5TA
402 RTS
403 x

404 %

406 x

407 DOWRT  JSR
408 JSR
407 JSR
410 JSR
411 J5R
412 RTS
413 %

414 %

416 ¥

417 GETFLD LDX
418 LDA
417 5TA
420 LA
421 JHP
422 %

423 %

425 %

426 SETREG S5TA
427 LDA
428 STA
429 RTS
430 ¥

431 %

433 %

434 GETVAL LIX
435 LDA
434 5TA
437 LDA
438 GVALL  5TA
439 Loy
440 LIA
441 PHA
442 DEY
443 LDA
444 J5R
445 ASL
444 ASL
447 ASL
448 ASL
449 5TA
430 PLA
451 JSR
452 ORA
433 RTS
454 X

435 ¥

OLDCR + GET THE OLD CURSOR ROW

CHLIST,X ; GET HIGH PART OF ROW BASE ADDRESS
CRBASE+1, 3 SAVE IN HIGH PART OF FOINTER
CLLIST,X ; GET LOW PART OF ROW BASE ADDRESS
CRBASE  § SAVE IT

OLDCCL ~ § GET THE OLD CURSOR COLUMN POSITION

(CRBASE),Y ; THIS GETS THE LOW DIGIT OF THE VALLE
7 SAVE IT
+ BACK UP TO THE HIGH DIGIT

(CREASE),Y ; GET THAT

TOBIN + CONVERT FROM HEX DIGIT TO BINARY

f 7 MAKE HIGH PART

A

A

A

THP1 } SAVE FOR LATER

i GET LOW ORDER HEX DIGIT BACK
TOBIN + CONVERT TO BINARY
THP1 y THIS PUTS IT TOGETHER

436 ¥ ROUTINE TO CONVERT ASCII FOR HEX DIGIT BACK TO RINARY

457 %



8282129 JF
8284:C% 3A
8286190 02
82881E9 07
8284127 OF
828C140
82808
82801
82808
8280:
8280148
B2BE1AO 00
8290:B1 85
8292110 FC
829419 40
8225191 88
8298:R1 84
827A110 FC
829C.68
8290191 88
829F 160
8200+
8240
82A0:
8280
8200120 E7 B2
8243149 CO
82A5:85 87
8247185 89
B2A71A7 AO
82AB:85 86
82AD1AT Al
B2AF 185 88
82R11A7 00
82R3:85 74
82B3183 93
82R7:85 N
8289185 70
82BB:85 99
82BDiAT 81
82BF185 9B
gac1:
82C14
g2c1:
B2C1:20 EF 81
B2C4IRO 1A
82C4:24 99
B2C8:F0 07
82CALA9 00
82ccias 99
82CE:20 3A 82
8201}
8201320 90 81
8204343 91
82D4:00 E?
82083120 7C 81
82DB:AT 70
8200300 E2
B2DF 1460
82£0%
82E0AT FF
82E2185 99
B2E414C D1 82
82E71
82E73
82E7:

458 TOBIN  AND #$7F i GET RID OF TOP BIT
459 CHP  #$34 ¢ SEE IF IN NUMERIC RANGE
460 BCC TOR1 ; BRANCH IF S0

461 SEC #7 t ELSE SUBTRACT 7 TO CORRECT ALPHA RANGE
462 TOBL  AND #$0F 7 NOW WE JUST MEED THE LAST 4 BITS
463 RTS

464 ¥

465 ¥

446 ¥ ROUTINE TO DO A VCS REGISTER WRITE

467 ¥

468 WIREG  PHA + SAVE VALUE

469 LBY #0 ¢ SET UP TO INDIRECT

470 WIRL  LDA (FSTAT),Y ; LDOK AT FROB STATUS REGISTER

LY BPL WTR1 + WAIT TIL OK TO WRITE

472 LDA #WRCHD  § SEND IT A FROB EXPLORER WRITE COMHAND
473 STA  (FDATA),Y

474 WIR2  LDA (FSTAT),Y ; WAIT FOR IT TO GET IT

475 BPL WTR2

476 PLA ¢ GET VALUE BACK

477 STA (FDATA),Y SEND IT TO VCS

478 RTS

479 &

480 %

481 X THE INITILAIZATION ROUTINE

482 x

483 INIT  JSR SLOAD y PUT UP THE SCREEN

484 LDA  #$C0 ¢ SET UP FSTAT AND FDATA

485 STA FSTATH

484 5TA FDATAH

487 PARAML LDA #$A0

488 STA FSTAT

489 PARANZ LDA #3Al

490 §TA FDATA

491 Ll #0 ; CLEAR SOME VARIABLES

492 STh OLDCCL

493 5TA OLDCR

494 5Ta4 CCOL

495 STA CROW

496 STA LSTKREY

497 LA #481 ¢ INIT THE MASK

498 STA  MASK

499 %

500 ¥ NOW A LOOP TO DO THE INITIAL REGISTER WRITES

301 %

302 ILP JSR NUMFLD ;3 IS CURSOR AT A NUMBER FIELD?

303 BCS INFLD 7 IF YES, JUST PUT THE FLAG IN LSTKEY AND HOVE ON
304 BIT LSTKEY  § IF NOT, SEE IF WE JUST WERE

305 BEG NOCHNG ¢ IF NOT THEM THE CHANGE IS NOT IMPORTANT
306 L4 #0 ; CLEAR LSTKEY FLAG

307 STA LSTKEY

308 JSR  DOWRT ; UPDATE THE REGISTER

309 %

310 NOCHNG JSR HMOVRGH  ; HOVE TO THE NEXT POSITION

all LbA CCOL ¢+ GET NEW CURSOR COLUMN

512 BNE ILP ¢ LOOP IF NOT READY FOR NEW LINE
313 JSR HOVDWN  ; ELSE MOVE DOWN TO NEXT LINE

314 LA CROW 3 SEE IF AT THE END OF THE DISPLAY
213 BNE ILP ¢ IF HOT KEEP GDING

316 RTS y BUT IF 50 THEN WE ARE DONE

al7 %

518 INFLD  LDA #$FF ¢ SET LSTKEY TO INDICATE WE ARE IN A FIELD
319 STA LSTREY

52 JHP NOCHNG GET BACK IN

e )

[ R
e e

LnoLn oo
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¥ ROUTINE TO LOAL' DISFLAY FROM ARRAY *SCREEW®

+
+

82E7: 325 ¥ -

BIE7IAZ 17 326 SLOAD  LIX #$17 + 00 FOR 24 LINES

B2E91A7 BA 327 ~LDA" ${SCREEN+920 ; SCREENH(23%40) POINTS TO THE LAST LINE
B2ERIBS 8F 328 STA RBASE+L  ; 5STORE THE HIGH PART

B2EDIAT F7 529 LDA  #>SCREEN+?20 ; NOW THE LOW PART

82EF 183 B4 330 STh  RBASE

B2F1IED 2F B3 531 SL1 LI CHLIST,X ; GET HIGH POINTER TO DISPLAY ROW
82F4:85 8D 332 S5TA CRBASE+1 ; PUT IN POINTER

B2F6IED 47.83 533 LA CLLIST,X  GET LOW PART

B2F9185 8C 334 5TA CRBASE  § PUT THAT IN POINTER

82FBiAQ 27 333 Loy #39 + WORK BACK FROM END' OF LINE
82FDiB1 8A 336 5L2 LDA (RBASE),Y § GET CHARACTOR FROM ARRAY
82FF191 BC 337 5TA (CRBASE),Y 3 FUT UP ON SCREEN

8301:88 338 IEY

8302110 F9 339 BPL 5L2 y 0 FOR Y=39 T0O 0

8304138 340 SEC + SUBTRACT 40 FROM RBASE

8305145 8A 341 LA RBASE

8307:E9 28 942 SEC #40

83071835 B 543 5TA RBASE

BI0RIAT 8B 344 LA RBASE+L 7 16 BIT

830DIET 00 45 SEC %0

B30F 185 BE 346 STA  RBASEHL

g311:CA 347 DEX + THIS IS THE HAJOR LOOP COUNT
831210 DD 748 BPL 5L1 + WORK THROUGH 24 LINES

8314160 49 RTS

8313 330 %

33158 5al %

831533 352 SAVER  EOU & + ROUTINE TO SAVE PAGE 0 LODCATIONS FOR BASIC
83153142 80 353 LOX 480 + START AT LOC 80 HEX

8317185 00 94 SAVLP  LDA 0,X ¢ GET BYTE

8319:90 8F BA I3 STA  SAVBUF-$80,X ; SAVE IT

B31CIEB 336 INX ¢ HOVE TO NEXT

§311:30 FB 337 BHI  SAVLP y REEP GOING

831F14C A0 32 538 JHPINIT + THE REST START IN INIT

83222 559 %

3322: 360 %

8322} 361 RESTORER ERQU % + ROUTINE TO PUT BACK THE BASIC LOCATIONS TO PAGE 0
8322:42 80 362 LDX #480 ¢ START AT LOC 80 HEX

83241BD 8F 84 563 RESLP LDW SAVBUF-$80.X ; GET BYTE

8327195 00 364 5TA 0,X + RESTORE IT

8329:E8 363 INX + MOVE TO NEXT

8324130 FB 366 BMI RESLP ¢ DO FOR X=$80 TO $FF

832C34C 00 03 567 JHP $300 + RETURN TO BASIC

832F: 368 %

832F% 09 X

832F1 70 x

ga2F: 371 % SCREEN ROW EASE LOOKUP TABLES

332F! 72 x

B32F104 04 05 573 CHLIST DFB 444,5,5,698¢737141415:5:8¢697171454¢59506169747
8332105 06 06

BI3H07 07 04

8333104 05 03

83306 06 07

933E107 04 04

8341105 05 06

3344106 07 07

8347100 80 00 3574 CLLIST IFE 0,$80,0,480,0,%80,0,880

8344280 00 80

8340100 80

~ BI4F128 AB 2B 575 DFE  $28,%AB,$2B,$A8,528,3A8,528,348
8352148 28 A8

a0 574 [FE  430,%00,%50,3500,$50,$00, 50,300



LN g

RETH

833F1

B35F:

B35F?

335k}

B35FIAD AD AD
8362140 A0 AD
B365:C6 D2 CF
8368:C2 A0 C5
836B:08 DO CC
834EICF D2 C5
8371:02 A0 C3
8374:CF CE D4
8377302 CF CC
8374140 D3 C3
8370i02 C5 €5
3380:CE A0 A0
B3B31A0 AD AD
33848140
8387:C5 CE C1
838AiC2 CC C5
838DIRA RO C3
8390140 A0 A8
8393:00 D5 14
8394140 B4 RO
8399100 €8 C5
339Ci02 €5 A0
B39FiCs CF 12
33A21A0 13 C3
23A5:02 €3 €5
8IA8ICE B2 A7
G3ABIAD AD AD
33AEIAD
83AFID0 CC C1
83B2:09 €5 D2
83B5:B1 BA C3
8IR8:iCF CC CF
8IEBID2 AO BB
B3BEIR2 A0 D6
83C1:C5 D2 D4
3IC4:40 BL B4
B3C7:A0 C3 CF
33CAID2 DA A0
BICDIES BO AO
8300:C6 CC DO
83D3:A¢ BO RO
33D4i A0
BID73A0 AD AD
83DAtA0 C9 CD
83nmic1 €7 €3
G3E0IRA AD Cé
B3E3:CS AD B7
8JE6ICH AO B
83E7:B3 AQ Bb
33ECIE2 A0 B7
B3EFIC3 A B7
93F2:188 A0 B4
83F51B0 AO Cé
3IF8I82 A0 AD
BIFRIAD AD AD
83FEAQ
B3FFIAD AO AD
8402340 D3 CF
8405:05 CE C4
84083RA A0 C1

TV §

273 %

379 % HERE IS THE PAGE SETUP

380 %

581 HSE ON ; [0 STRINGS WITH MSE ON

382 ¥

383 GCREEN ASC / FROB EXPLORER CONTROL SCREEH
384 ASC /EMABLEIOC (PUT 40 HERE FOR SCREEN2)  /

283 ASC /PLAYER1:COLOR B2 VERT 14 HORZ 30 FLP 00 /

386 AsSC / IMAGE? FE 7F 63 42 7C 78 40 F2
a87 AsC / SOUND? A00 BIOO CI00



840B:BA BO BO
B40E:40 C2 BA
B411:B0 BO AD
8414:C3 BA B0
8417:B0 A0 AD
8414140 AD AD
B4IDIAD AD AD
8420140 AD AD
8423140 AD AO
8424140

8427100 CC C1
8424109 C5 12
B42DIR2 BA C3
8430:CF CC CF
B433:D2 A0 B0
8434150 AO D6
8439105 D2 D4
843C1A0 B1 C5
843F 140 CB CF
8442102 DA AD
844583 BO A0
3448:C4 CC DO
844B1A0 O BO
B44E 140

B44F1A0 A0 AQ
8452140 C9 CD
845501 [7 €5
84581BA A0 Cé
845B3C5 A0 B7
BASEICS AD B
8461183 A0 Bé
8454152 A0 B7
8447:C3 40 B7
8454108 A0 B
8460180 AD C4
8470156 AO A0
8473140 A0 AD
8474140

8477:40 AD A0
8474140 D3 CF
8470105 CE C4
34801BA A0 C1
8483:BA BO BO
8484140 C2 BA
8489:B0 BO A0
848C:C3 BA BO
B4BFIBO A0 AO
8492140 A0 AD
8495180 A0 A0
3498140 AD AD
BA9BLAD AD AO
B49E1A0

B49FIC2 C1 C3
8442:CB C7 D2
B4ASECF 15 CE
34ABIC4 A0 C3
B4ABICF CC CF
S4AELD2 A0 C3
B4R1LC1 AD AD
34B4ICF C2 CA
84B71C5 (3 14
34KA2A0 C3 CF
84BDICC CF 12
84C01A0 B4 B4
BACIIAO AD AD
84C5 140

388

aB?

390

i

ASC /FLAYER2ICOLOR 00 VERT 1E HORZ 30 FLP 00 /

AsC 7/ IMAGE?Y FE 7F 63 62 7C 78 40 F4

ASC / SOUND: A300 BIOD Ci00

ASC  /BACKGROUND' COLDR EA OBJECT COLOR 64

/

/



84L7+LF C2 La
84CAiCa C3 D4
BACDIAD C1 4D
8400:C9 CD Ct
84D33C7 C5 BA
94DaiA0 BL BB
B4D7:A0 B2 B4
34DCiA0 B4 B2
840F A0 R4 B2
B4E2:A0 B7 C5
B4EGIAO0 R4 B2
84E8:A0 B4 B2
B4EBIAO C3 03
B4EE:AD
B4EFICF C2 CA
84F2:C5 C3 D4
B4F3:A0 C2 AO
84F81C CD CI
BAFRIC7 C5 BA
BAFEIAD C6 C3
8301340 B6 B1
85041A0 B6 BI
8307140 B7 €3
830A:A0 B7 C5
B30DI40 B6 B1
3310140 B6 B1
8313:A0 Co C3
8315140
8517:CF C2 CA
§314:C5 C3 14
8310iA0 C3 A
8520:C9 Cp C1
3523107 C5 kA
8526140 B7 C5
8327140 Co Ch
832C1A0 Cs €S
832F A0 Cé RO
9332140 Cé BO
B335:40 Cb C5
8533140 Co Co
833BiA0 B7 C3
B33E1AQ
833FD2 €3 C7
8342180 B3 BA
g34531B0 RO A0
8348100 B1 D&
854RiCD CF C4
§34E1CS5 BA RO
B351IB0 AO 10
83541R2 6 Cb
8357:CF C4 €3
835A1BA BO BO
835D:A0 Cé D6
33601CH CF C4
8563:C5 BA RO
8366183
8367100 B1 CB
836102 C3 03
B36DiBA RO RO
370560 D0 B2
85731C8 D2 C5
8574103 EA BO
8377180 A0 I3
ga7CiR1 C8 D2
837F1C5 I3 BA
8382180 BO A0

472

393

394

3935

276

ol JOBJECT A IWAGE: 18 24 42 42 7E 42 42 CE /

ASC /OBJECT B IMAGEY FE 61 61 7E 7E &1 &1 FE /

ASC /OBJECT C IMAGE! 7E FF FE FO FOQ FE FF 7E /

ASC  /REGO3:00 P1VMODE:Q0 P2VMODE:00 FVMODE:0S/

ASC /PIHRES!00 FZHRESIQ0 SIHRES:00 SZHRES:00 /



dodalla B Lo
8388102 €35 b3
838BIRA BO BO
858E A0

838F D3 B3 CB
8592102 €5 I3
83951BA D RO
8598140 D3 B3
B39B:D3 (8 CF
859E:D4 BA BO
83A1IB0 AO D3
83A4:83 C8 CF
B3A7:D2 D BA
83AAIBO BO AD
83ADIDO B1 C4
83B0:C3 CC C1
83B3:DY BA RO
85R4:BO

5B7100 B2 C4
83BAICS CC CL
85BTNDY BA BO
83C0OIR0 A0 D2
83C3:C5 C7 B2
33C4:87 BA BO
B3C7IRO AO D3
83CCiB1 C3 CF
83CFICE D4 BA
83D21B0 BO AD
8505I03 B2 C3
8508:CF CE D4
83DBIBA BO BO
850EAQ

83DF:1C8 DA I3
83E2IC3 D2 CC
83ESIRA RO KO
83E8:A0 CE CF
B3ERIC? CE C3
B3EEIBA BO B0
85F1:A0 C3 CF
83F41CC b2 €35
83F7:03 BA RO
83FATBO A0 T2
83FDNCS C7 B2
86001C4 BA RO
8603180 AO AO
8404140

8407:02 €5 C7
850AR2 C3 BA
850011R0 RO AD
3610:D2 C5 C7
B613:B2 Ca BA
86146180 BO AD
8619140 AD A
881CIA0 AD AD
861F A0 AD AO
8622140 A0 AO
8623140 A0 AD
8628100 A0 AO
B62ZBIAO AD AD
862E1A0

862F1C7 C5 CE
85321C5 12 €1
8635:CC AD 17
3638102 C9 14
863B3CT AO CC
B63EICF C3 BA

397

378

399

500

801

ASC /S3HRES:00 S3SHOTI00 S3HORZI00 P1DELAY:00/

ASC /P2DELAYI00 REG27:00 SI1CONT:00 S2CONT:00 /

ASC /HZISCRLI00 NOINC:00 COLRES:00 REG2DI00 /

ASC /REGZE00 REGZF:I00 /

ASC /GENERAL WRITE LOC:0081 VALI00 READ=00 /



DOo%L:DV OV DO
8544:B1 A0 D4
8647:C1 CC BA
854A1B0 RO AD
864D:A0 D2 L3
8650:C1 C4 kD
845310 BO A0
8636140

8857:02 €5 C1
863A:C4 AO CF
845DiCE CC 19
86601A0 CC CF
B663:C3 C1 D4
86661C% CF CE
B469:03 A0 D7
866C:C9 D4 C8
BAGF A0 CD C1
8672103 CB BA
8475:R8 B1 AD
3678100 A0 AD
867EiA0 AD AD
B67E1AQ

867F:02 C3 C7
3682183 BO BA
84B3IB0 BO AD
868802 €5 C7
848BIB3 Bl BA
868E1B0 BO AD
8491:02 C5 C7
3694:B3 B2 BA
8697180 BO AD
8694102 C3 C7
B490LE3 B3 BA
86A0180 BO A
BoAZIA0 AD A
36A41A0

86A7:02 C5 C7
36ARIB3 B4 BA
86ADIRO RO AO
86R03D2 C3 C7
86R3IE3 BS BA
86B41B0 BO AD
8489302 C5 C7
G4BCIB3 B4 BA
BAEFIBO BO AO
gsC2ip2 €5 C7
86C5:03 B7 BA
86C31B0 BO AO
B4CBIAO AD AD
86CELAD

86CFiD2 €5 C7
9402183 B8 BA
881510 BO A
8608:02 C5 C7
86DHIB3 BY BA
84DEIRO BO A0
BAELID2 €5 C7
35E41B3 C1 BA
B4E71BO BO A0
B6EAID2 C3 C7
84EDIBI C2 BA
35F01B0 BO AD
BAF3IA0 AD AD
B6F41A0

86F7:02 €3 C7
86FAIR3 C3 BA

602

603

604

603

606

ASC /READ DMLY LOCATIONS WITH MASK:81

ASC /REG30:00 REG31:00 REG32:00 REG33:00

ASC /REG34:00 REG35:00 REG36100 REG37:00

ASC /REG38100 REG39:00 REGIA00 REGIRI00

ASC  /REG3C:00 REG3DIO0 REG3EI00 REG3F100



Gor L+0V OV AV
8700:02 C3 C7
B703183 C4 BA
87041R0 BO AD
8709:02 C5 €7
870CtB3 C5 BA
870F 8O BO A0
8712:02 C5 €7
8715:k3 Co BA
8718180 BO AQ
871BiA0 AD AD
871E1A0

B71F:

871F:

B71F A0 AD AD
8722100 A0 AD
8725:08 I8 I8
8728108 A0 18
872B:D8 DB I8
872E108 D8 D8
8731:D8 A0 18
8734:08 D8 08
8737:08 18 18
373A1A0 I8 D18
8731108 DB DB
8740108 A0 AQ
8743140 AO AD
8744140
8747:08 18 D8
8744:D8 D8 D8
874DiRA C1 C1
8750140 A0 AD
8733:1A0 AD AD
8756140 AQ AO
8757140 AO A0
875CHA0 A0 AO
875F 180 AO A0
8752140 A0 AD
8763180 A0 AD
8768170 AO AO
876R1A0 AD AD
G78E A0
876F:D8 DB I8
877208 18 I8
8775:08 BA D8
8778:08 18 I8
877B:D8 A0 C1
877€1C2 A0 D8
8781:08 I8 118
8784:40 C1 Ca
8787140 DB I8
878A:03 08 A0
B878D:BB BY AD
8790:08 08 08
8793140 BO C2
3796140
B7971A0 AO AD
3794140 D8 D8
8790:08 08 18
87A0:8A AD C2
B7A31B3 A0 C2
87h61R4 A0 C2
87A91B5 A0 C2
87ACIR4 A0 C2
87AF 187 A0 C2
8782188 A0 C2

607 %
408 x
60% SRO

610 SR1

411 SR2

612 SR3

AsC /

ASC  /XXXXXXIAA

XXXKN XXAXXXKX XXXXKKK XNNXXX

ASC AXXXXXXXXXNXX AB XXXX AF XXXX 89 XXX 0B /

ASC /

XXXXX! B3 B4 BS B4 B7 BB B? BA

/

/



o/bde7 AV L2
87B8:C1 A0 AD
B7BBIAD AD AD
87BETAO

B7BF A0 AD AD
87C2:A0 D8 D8
87C5:08 DB I8
87C8i8A A0 D8
87CBIRA B1 B
87CEIAO D8 BA
87D1:B1 B7 A0
8704308 BA Bl
8707189 A0 AO
87DAA0 AD AO
8700340 AD AD
87E0IAD AO A
87E3A0 AD AD
87E41A0

87E7:18 18 18
87eAi08 08 D8
87ED:D8 BA I8
87F0:08 D8 D8
87F3:08 A0 C1
87F6iC3 A0 D8
§7F9:08 DB D8
87FCiA0 C2 B0
87FF A0 DB D8
3802:08 D8 A0
8805:R8 C1 AO
g80a:08 08 18
880BIA0 BO C3
880E:A0

BBOF A0 AD AD
8812100 08 D8
8815:08 D8 D8
881818A A0 C2
881BIC2 A0 C2
381EIC3 AQ C2
8821:C4 A0 C2
8824:C5 A0 C2
8827:C4 A0 C3
8824iB0 A0 C3
882011B1 A0 C3
8830182 AD A0
8833:A0 A0 AD
8834100

883740 AD AD
883A140 D8 I8
8830108 1B I8
8840:BA A0 D8
§843:BA Bl B4
8844140 I8 BA
8849:R1 BB AO
884Ci08 BA B1
8B4FIC1 AD AD
88321A0 AD A0
8835140 AD AD
3858140 AD AD
BBSRIAO AD AD
883k A0

- 8B3FID8 D8 I8
886208 18 18
8845:08 I8 I8
8368108 A0 08
BB4BIDB 08 I8
886E108 A0 C1

613 SR4

614 SRS

613 5Ré

616 SR7

417 SRB

ASC / XXXXXT X015 X317 X319

ASC /XXXXXXXIXXXXX AC XXXX BO XXXX 8A XXX OC /

AsC / XXXXX: BB BC BD BE BF CO C1 C2

AsC / XXXXX? X116 X118 Xi14

ASC  /XXXXXXXXXX XXXXX AD  XXXXXX XXXXX AE  /

70



oo/ lLe AV AV
8874:08 D8 I8
8877:08 D8 I8
847440 18 13
887D:08 18 18
8880140 C1 €5
8883140 AO AD
88841A0

8887:D8 DB D8
888A:08 D8 D8
8880140 DB AD
889008 I8 D8
8893:08 DB RA
8894140 C3 B4
8899140 C3 BS
889C:A0 C3 BS
B8B9F 1RO C3 B7
88A23A0 C3 BB
B8ASIA0 C3 B9
88A8:A0 C3 CI
BBARIAO C3 C2
8BAEIAD

88AF D8 DB I8
88E2108 I8 D8
BBBSIA0 DB A0
88B3:08 N8 I8
08EBID8 DB BA
88BEIAC C3 C4
BBC1:A0 C3 C5
88C4740 CJ Co
88C73A0 C4 BO
88CAIA0 C4 BRI
88CDIA0 C4 B2
38D0IA0 C4 B3
8803140 C4 B4
3804140

§BD7:08 D8 D8
38DAlD8 18 D8
88DD:A0 DB AD
88E0:D8 D8 D3
88E3:D8 DB BA
88E4:A0 C4 BS
BBE7:A0 L4 B7
88ECIAQ C4 B8
BBEF A0 C4 BY
88F21A0 C4 C1
8BF51A0 C4 C2
88F3:A0 C4 C3
8BFB:A0 C4 C4
S8FEIAQ

88FF:ID8 18 18
890208 D8 BA
8205:R0 B3 AD
8908:08 08 8
8%0B:08 DB 18
890E08 BA BO
8911:B4 AD DB
8914308 08 I8
871708 08 18
891A:BA BO BS

— 8711VAO DB I8

8920108 D8 I8
8923118 BA C1
8924185

8927:08 08 18
892A108 D8 I3

618 3R?

619 SRA

620 SRB

621 SRC

622 SRD

ASC  /XXXXXX X XXXXX: CA C5C6C7CBC?CACEB/

ASC /XXXXXX X XXXXX! CD CE CF DO D1 D2 D3 D4 /

ASC  /XXXXXX X XXXXX: D6 D7 DB DY DA DB IC DD /

ASC /XAXXXI03 XXXXXAX104 XXXXXXX:0S XXXXXXIAS/

ASC  /XXXXXXTL0 XXXXXXP1D XXXXXX12 XXXXXX$13 /

//



BY2DiBA B1 BO
8930140 D8 I8
8733:08 08 I8
8934108 BA Bl
8937:B1 A0 D8
893C:08 D8 I8
893Fi08 D8 BA
8942:81 B2 AD
8945:08 D8 I8
8948:08 D8 I8
894E:BA Bl B3
894E:40

894F308 DB I8
8952108 D8 I8
B955IRA B1 B4
8958:A0 D8 D8
895E:08 18 118
895E:08 BA BI
8761:C6 A0 I8
8944108 I8 I8
8767108 08 BA
8764102 B4 AD
8960018 18 I8
897008 18 18
8973:08 BA B2
3974183

8977:08 18 I8
8974:08 08 I3
897Di08 BA B2
3780156 A0 I3
8783:08 08 8
3784108 BA B2
8789187 A0 I8
898C:i08 D8 I8
898F D8 18 BA
8992182 B8 AD
8995:08 D8 I8
8998:08 D8 I8
379BiBA B2 BY
899E1A0

879FiD8 18 I8
89A2:08 I8 I3
87A5iBA B2 C1
89A8:A0 13 18
89ABIDE DB I8
87AETRA B2 C2
8981140 08 I8
37p4:03 04 I8
87B7:08 BA B2
878AIC3 AO D8
BFEDILB 08 I8
89C0:08 BA B2
89C3iC4 A0 AD
89C41A0

89C7:18 18 I8
89CAD8 D8 BA
89CTHE2 €5 A
a7bo:08 D3 I8
8903308 DB BA
87046182 C4 A0
8709140 A0 AD
B9NCIAQ A0 AD
BILF A0 AG A
37E21A0 AD AD
G7E5IA0 A AD
87EQIAQ AQ AO

623 GRE

424 SRF

425 SR10

a2 SR11

ASC  /XXXXXX:14 XXXXXXI1F XXXXXX:24 XXXXXXX125/

ASC  /ZXXXXXXX:26 XXXXX:27 XXXXXX128 XKXXXXi29 /

ASC  /XXXKXXI2A XXXXXI2B XXXXXX120 XXXXX12

ASC

AXXXXXE2E XXXXXI2F

/



BIERIAO AQ AD
89EEAO

BYEFIDB DB DB
87F2:08 D8 I8
89F5:08 AD DB
89F8:8 08 I8
89FBID8 AC 0B
89FEIDE D8 BA
8A01:B0 RO RO
8A04IRO AO D8
8A07:08 D8 BA
2n0AIBO BO A0
8A0D:A0 DB DB
8A10:08 D8 BD
8A13:D8 DB A0
3A1463A0

8A17:08 08 I8
BALAILE A0 D8
aA1ling 08 I8
8A20:A0 D8 I8
BAZ23:08 DB I8
3A24:08 08 I8
BAZ9ID8 AO D8
8a2Ci08 18 08
BAZFiAO DB I8
9A32:08 8 BA
BA35IBO RO AD
3133140 AO AD
8AIRIAD AO AD
8A3ELAD

8A3FiDB 18 I8
3r42:08 D8 kA
BA4SIES BO AD
3448:08 D8 I8
8A4RI08 DB BA
8A4E1B3 B1 AO
BAS1:D8 8 DB
3454108 018 BA
8AS71E3 B2 AO
3A3A:08 D8 I8
8ASD:D8 DB BA
3A60:B3 B3 AO
BAG3IA0 AD AD
8R6461A0

8h47:08 018 1B
8a6A:08 18 BA
BAGDIES B4 AD
3470:08 18 I8
8473108 B RA
BA76183 BY AD
8A79:08 18 D8
8A7CI08 D8 BA
BA7F B3 Bé AD
8A82:108 D8 I3
8AB5:D8 DB BA
3A83:B3 B7 A0
BABBIAD AD AD
8ABE 1A

BABF DB 08 I8
3A72:08 D8 BA
8A73:R3 BB AO
3493108 D8 I8
8AYBIDB DB BA
BATEIR3 BT A0
B8AA1:D8 I8 I8
BAA4ID3 18 BA

627 SR12

628 SR13

629 SRi4

630 SR1S

431 SR16

ASC  /XXXXXXX  XXXXX XXXI0000 XXNi00 XXXX=XX /

ASC  /XXXX XXXX XKXUXXXXX XXXX XXXX100

ASC  /XXXXXI30 XXXAXIT1 XXNXX132 XXXXX133

ASC /ZXXXXX134 XXXAXIZT XXXXX!36 XXXXX337

ASC  /XXXXX33B XXXXXITP XXXXXI3A XXXXX13R

/

/

/

/
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ann/ga Ll v
8nAf:08 08 I8
8AADITIE I3 EA
8ABOIES C2 A
BAR3IA0 AD A0
3/B6 A0
BAR7:D8 D8 I8
8ABAIDS D8 RA
BABDIE3 C3 A0
8aCo:ng 08 I8
8AC3iD8 I8 BA
BACSIR3 C4 AD
BAC7:DB DB I8
3ACCiD8 D8 BA
BACFIR3 L5 AD
8A02:08 D8 08
8ADSIT8 18 BA
8A08IR3 Co AD
BALEIAD AO AO
BADE 1A

BADIF}

8ADF:

BADF 187 87 87
3/E2187 87 47
BAES:88 88 BE
8AEG:E3 88 38
BAERIBE 89 87
GAEEIS? 89 89
BAF1:87 BA BA
8AF4:8A 8A BA
BAF7:

BAF7I1F 47 &F
BAFAIY7 BF E7
BAFDIOF 37 5
8800187 AF 17
BBOJIFF 27 4F
8804177 9F C7
BBOFIEF 17 3
gB0C:67 8F B7
8BOF:

BBOF !

8ROF3

8EaF:

BHEF!

3B8F:

632 SR17  ASC

633 &
434 X

635 FHLIST IFH

636 DIFB
637 OFR
638 UFB
639 ¥

640 FLLIST DFR

841 DFR
442 IFB
643 IFE
644 %
445 %

6446 SAVBUF DS
547 %
548 %

/XXXXXR 30 XXXXXD3D XXXXXI3E XXXXX13F /

«5R0,<5R1,<5R2,<5R3,<5R4,<{5R3
<8R&y<{5R7,<SR8,<5R?,<5RA,{SRB
«<5RC, <5RD, <SRE,{SRF,<5R10,<5R11

<5R12,<5R13,<5R14,<5R15,<5R14,<5R17

»SR0,>5R1,>5R2,>5R3,>5R4, >5RS
*5Réy>5R7,>5R8y5R7,>5RA, »5RE
2+8RC 4 >5SRDy »SRE, »SRF-5R10,>5R11

»8R12,>5R13,>5R14,>5R15,>5R16,5R17

$80 t SPACE FOR PAGE O STUFF WE NEED TD SAVE AND RESTORE

549 % END OF XCONRTOL

kkk SUCCESSFUL ASSEMBLY! MO ERRORS
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BOFE ADIRCHV
815F CKY1
70 CROW
822C DSPCHR
BAF7 FLLIST
8268 GVALL
B0C3 INCR1
C000 KBD
9B HASK
800B HLP1
8170 HOVRGH
821F HTEST
78202 NONUM
8050 NTRGH
93 OLDCR
20 RDCHD
BOF2 RDR1
85 RLOC
BOD4 5A2
8315 SAVER
8257 SETREG
8210 SPDONE
8747 5R1
8a17 SR13
BAR7 5R17
B7E7 SRS
8887 SR?
8927 SRD
B1534 TH1
314C TOHEX
828D WTREG

?1 CCOL
8347 CLLIST
81RA CUPHTE

8E FEASE

B6 FSTAT
811F HEXKEY
80B7 INCRR
C010 KSTRE
8187 MDN1
8026 HLP2
B147 HOWUP
8175 MuP1
8224 NOSPEC
8032 NTUP

T82A7 PARANL

77 RIHGH
80E7 RDREG

95 ROW
B0DE SA3
3317 SAVLP
82F1 5L1
8204 SPECCK
B99F SR10
8A3F SR14
874F 5R2
B8B0F SRé6
BBAF SRA
BY4F SRE

94 THP1

40 WRCHD

8138 CHEREY
81E2 CRADIDR
8234 DOWRT
83 FDATA
8244 GETFLD
8128 HK1
82E0 INFLD
99 LSTKEY
81B5 HLF1
817C HOVDWN
819F MRTO
8201 NOCHNG
803C NTDUN
81EF NUMFLD
TB2A0 PARAN2
98 ROLOW
8324 RESLP
92 RRCOL
10 SACHD
835F SCREEN
82FD 5.2
8074 SPECR
89C7 SR11
8A47 SRS
8797 SR3
8837 5R7
88D7 SRR
8977 SRF
8284 TORL
8290 WTRL

832F CHLIST
8C CRBASE
B134 DSFEYT
8ALF FHLIST
825E GETVAL
82C1 ILp
8260 INIT
74 LSTRD
8003 MLODP
81A8 MOVLFT
81A1 HRT1
8132 NOHEX
8046 NTLFT
94 OLDBCCL
8 REASE
80EA RIRO
8322 RESTORER
80CE 5Al
8ROF SAVEBUF
80CC SETADR
82E7 SLOAD
871F SR
89EF SR12
8ABF SR14
87BF SR4
885F SR8
88FF SRC

78000 START

8282 TOBIN
8298 WTR2

A



84 FSTAT
BE FBASE
93 OLDCR
97 RDHGH
7B MASK
8024 HLP2
8050 NTRGH
80CC SETADR
BOE7 RDREG
811F HEXKEY
B14C TOHEX
B1467 HOVUP
8190 HOVRGH
B1BS HLF1
78202 NONUN
322 NOSPEC
8257 SETREG
828A TOBI
B2A0 INIT
8201 NOCHNG
82FD 5L2
3324 RESLP
B71F 5RO
87HF SR4
885F SRB
88FF SRC
BY9F 5R10
3A3F SR14
BADF FHLIST
€010 KSTRB

10 SACHD
88 FDATA
?0 CROW
#4 OLDCCL
78 RDLOW
78000 START
8032 NTUP
8074 SPECR
80CE 5A1
80EA RDRO
8128 HK1
8154 THI
8175 HUP1
819F HRTO
81BA CUPLTE
8204 SPECCK
822C DSPCHR
BISE GETVAL
828D WTREG
78247 PARAMIL
82E0 INFLD
8315 SAVER
832F CHLIST
8747 SR1
87E7 3R3
8887 SRY
8927 SRD
89C7 5Ri1
8h67 SRIS
8AF7 FLLIST

20 ROCHD
8A RBASE
71 CCOL
73 ROMW
79 LSTKEY
8003 HLOOP
803C NTDWN
80B7 INCRR
80Da SA2
80F2 RDR1
8132 NOHEX
8158 CHKKEY
817C HOVDWN
81A1 HRT1
B1E2 CRADIR
821D SFDDNE
823A DOWRT
8268 GVAL1
8290 WTR1
T82AD PARAMZ
B2E7 SLOAD
8317 SAVLP
8347 CLLIST
876F SR2
B8BOF 5Ré
BBAF SRA
894F SRE
89EF SR12
8ABF SR14
8BOF SAVBUF

40 WRCHD 85 RLOC
8C CRBASE
92 RRCOL
94 THP1
94 LSTRD
BOOR HLP1
8046 NTLFT
BOC3 INCR1
80LE 5A3
80FR ADRCNY

- 8134 DSPRYT

815F CKY1
8189 MDNL
B1A8 HOVLFT
B1EF NUMFLD
B21F MTEST
824A GETFLD
8282 TOBIN
298 WTR2
82C1 ILP
2F1 5L1
3322 RESTORER
835F SCREEN
8797 SR3
8837 SR7
8807 SRB
8977 SRF
8A17 SR13
8AR7 SR17
C000 KBD
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SOURCE FILE: FHON

0000% 1 % FHON -- THE VCS SIDE DF THE DEBUGGER SYSTEM

0000} 2 ¥ COFYRIGHT 1982 BY FROBCO

0000} 3 ¥ ALL RIGHTS RESERVED

0000} 4%

0000: 3 ¥ VERSION 1,3 -- LAST HODIFIED 1/26/83

00001 b X

0000: 7%

00003 8 ¥ SYSTEM DEFINITIONS

0000: 7%

FFF1: 10 PSTAT EQU §FFFI1 + STATUS PORT

FFF2: 11 RDATA  EOU  $FFF2 + DATA PORT FROM APPLE

FFFO: 12 WDATA  EBU $FFFO + DATA PORT TO APPLE

0000¢ 13 %

FFF4: 14 FIREST EQU $FFF4 ¢ FIRST PART OF FLAG RESTORE
FFFS: 13 F2REST EQU $FFFS - 7 LAST PART OF FLAG RESTORE
FFFa: 16 AREST  EBU $FFFé 1 RESTORE A FROM HERE

FFF7} 17 XREST EQU §FFF7 ¢ RESTORE X FROM HERE

FFF8} 18 YREST EQU $FFF8 + RESTORE Y FORM HERE

FFFo: 19 SREST EQU $FFF9 3 RESTORE S FORM HERE

00002 20 x

00003 2%

00003 2%

0000} 23 % RAW DEFINITIONS

00001 24 %

00EQ? 25 RSAVE  EQU $EO ¢ PLACE TO START SAVEING RAM LOCATIONS
00F 8} 26 RBASE  EQU $FB + GENERAL 14 BIT POINTER

00003 27 %

00001 28 %

----- NEXT OBJECT FILE NAME IS FHON.O0BJO

FFOO: 27 ORG $FFOO + FHON ADDRESS SPACE

FFOO: 0 x

FFO0: 31X

FFOO: 32 % THIS IS THE ENTRY POINT UPON BREAK POINT

FFOO3 33 X THE SYSTEN SAVE THE STATE BY PASSING INFORMATION
FFOO! 34 % QVER TO THE APPLE.

FFOO? EAT §

FFOQ: 36 % THE TRICK HERE IS TO SAVE THE STATE OF THE N AND Z
FFOO: 37 % FLAGS WITHOUT USING THE STACK WHICH HAY OR MAY NOT
FFOO: 38 % BE SET UP AS A STACK AT THE TIME OF THE BREAK POINT
FFO02 391

FFOO0: 40 X

FFOOIBD FO FF 41 BREAK  STA WDATA ; SEND THE A REGISTER TO THE APPLE
FFO3:D0 07 42 BNE NOTZ + BRANCH IF Z FLAG NOT SET
FFOSIAD F1 FF 43 BRKW1  LDA PSTAT ¢ ELSE SEND A CODE THAT WILL
FFOB:10 FE 44 BPL BRKW1 + RESTORE N=0 AND =1 WHEN WE GET RACK
FFOAIAS FF 43 LDA  #$FF + AND DO AN INC HEM, (FF WILL INC TO 0)
FFOCIDO 12 44 BNE BRK1 1 BRANCH ALBAYS

FFOE? 47 %

FFOE!30 09 48 NOTZ  BHI FNEG + KEEP GOING IF N=1

FFI10IAD F1 FF 49 BRKW2 LDA PSTAT ¢ ELSE CHOOSE CODE THAT WILL RESTDRE
FF13:10 FB 30 BPL BRKW2

FF15:49 01 3l LDA #$01 + NON ZERO AND POSITIVE
FF17:00 07 32 BNE  BRK1 » BRANCH ALWAYS

FF19: 33X

FF1%: ST 3

FFI9:AD F1 FF 55 FNEG  LDA PSTAT y LOOK AT THE DK 7D WRITE FLAG
FF1C10 FB 34 BPL  FNEG ¢ WAIT FOR IT TO GO HIGH
FFIEIA7 80 a7 LA #$80 ¢ THIS WILL INC TO NEG

FF2018D FO FF
FF23:AD F1 FF
FF24310 FB

FF281BE FO FF

J8 BRK1  5TA WDATA ; SEND FLAG CODE

39 BRKW4  LDA PSTAT y WAIT TO STORE X REG
50 HPL  BRKW4

61 STX WDATA + SEND THE X REGISTER

/7



FrZBaall F1 PP
FF2E!10 FB
FF3018C FO FF
FF33:AD F1 FF
FF36:10 FB
FF38i04
FF39:8E FO FF
FFICIA2 EO
FF3EIAD F1 FF
FF41:10 FB
FFA3tES 00
FF45180 FO FF
FF48IEB
FF49130 F3
FF4B:
FF4BICA
FFACI?A
FFAD08
FF4EL4B
FFAF:20 98 FF
FF52:
FFa2:
FF32t
FFo2:
FFa2:
FF52i42 FF
FF34:94
FFa5:D8
FFS4iAD0 F2 FF
FF39¢
FFa%:

9
FF39:
FF391
FFa%i
FF59320 Al FF
FFSCICY 10
FFSE:F0 5B
FF&0ICY 20
FF42IF0 4o
FF&64:C7 30
FF&6:FD 07
FF4BICT 40
FF6A:D0 ED
FF4CI4C D9 FF
FF&F3
FF&F:
FF&F:
FF&F:
FF&F:
FF&FIAD F4 FF
FF72:48
FF73:28

9
FE70AD F2 FF
FFR0I93 IF
FFB2ICA
FFR3ID0 F1
FFE5i

FF8as

FFB3IAE F9 FF
FFB8:74

62 BRKZ
63

64

65 BRK3
66

67

68

&9

70 BRK4
3l

72

73

74

73

76 %
77

78

79

80

81

a2 x

83 x

LIt
BFL
5TY
LA
BPL
T8X
5TX
LIx
LDA
BPL
LDA
5TA
INX
BHI

DEX
TXS
FHP
PLA
JSR

FSTAT
ERK2
WDATA
PSTAT
BRK3

WDATA
$RSAVE
FSTAT
BRK4
0,X
KIATA

BRK4

WBA

» LOOK AT THE OK TO WRITE FLAG
i KEEP WAITING
y SEND THE Y REGISTER
¢ CHECK FLAG AGAIN
i AND WAIT FOR IT

7 GET THE STACK POINTER
+ SEND IT OVER
¢ SET UP LOOP TO SAVE RAM LOCATIDNS
¢+ CHECK OK TO WRITE FLAG
+ LOOF ON IT
7 GET RAM VALUE
+ SEND IT TO THE APPLE

¢ HOVE TO MEXT

+ NOW RESET THE STACK PDINTER
i PUSH THE FLAGS
A
’

ET THEM IN A
} GO SEMD FLAGS

84 1 INITIALIZATION FROM RESTART

X
HSFF

RDATA

t SETUP STACK PDINTER

+ CLEAR DECIMAL HODE
+ CLEAR BUFFER

92 X FALL INTOD COMMAND LDOP

73 % THIS IS5 THE COMMAND LEVEL

83 x

86 RESTART EQU
87 LDX
88 XS
89 CLI
90 LDA
A ¢

bARR §

74 %

76 %

97 CI JSR
98 CHP
79 BEQ
100 CHpP
101 BER
102 CHP
103 BEQ
104 CHF
105 ENE
106 JHP
107 %

RBA
#4510
RH
20
WM
$4$30
GO
#4540
€1
601

GET A POSSIELE COMMAND BYTE
DD WE READ MEW?

IF S0 oo IT

N0 WE WRITE MEH?

IF 50 00 IT

D0 WE GO FROM BREAK?

IF 50 00 IT

D0 WE JUMP INDIRECT?

IF NOT KEEP LOOPING

ELSE TI0 THE JMP INDIRECT

M W tms Mw we Me e Smas ma W

108 % ROUTINE TO RESTORE STATE AFTER BREAK POINT AND MNP
109 % BACK INTO THE VCS PROGRAM

110 %
111 %
112 GO
113
114
115 %
116
117 G0t
118
119
120
121
122
123
124
125 %
124

127

LDA
PHA
FLP

LIX
LA
AND
REQ
LDA
5TA
DEX
BNE

LIX
TXS

F1REST

GET PART 1 OF THE FLAG RESTORE PROCESS
FUT IN FLAGS BY WAY OF STACK

-

¥256-RSAVE § LOOF COUNT FOR RAM-STUFF RACK

PSTAT
#4640

601

ROATA
RSAVE-1,X

601

SREST

¢ LOOK AT STATUS
+ SEE IF STUFF THERE
¢+ IF NOT THEN WAIT
; THEN GET VALUE
¢+ FUT RACK IN RaAH
y HOVE TO NEXT
+ LOOF

+ GET VALUE IM X TO RESTORE STACK FOINTER
+ RESTORE STACK POINTER
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FFB9:AC FB FF 128 LIy + GET VALUE TO RESTORE Y
FFBCIAE F7 FF 129 LDX XREST ¢ GET VALUE TO RESTORE X
FFBFIAD F& FF 130 LA AREST y GET VALUE TO RESTORE A
FF2IEE F5 FF 131 INC FZREST 7 RESTORE Z AND' N FLAGS
FF?5i 132 % NOW ALL IS RESTORED S50 JHF RACK

FF93:4C 00 FF 133 BJUMP  JHP BREAK

FFe8: 134 x

FF98: 135 &

FFo8: 135 &

FFe8: 137 %

FF98: 138 % HERE IS THE COMM PACKAGE

FF?8: 137 %

FF98:2C F1 FF 140 WBA RIT PSTAT ¢+ GET READY TO WRITE A BYTE TO THE APPLE
FF9BI10 FB 141 BFL  WBA WAIT FOR WRITE OK FLAG

B LT

FFOD:8D FO FF 142 STA WIATA THEN DO IT AND RETURN
FFAO140 143 RTS

FFAL: 144 %

FFALS 145 X

FFA1:2C F1 FF 146 RBA  BIT PSTAT  } GET READY TO READ SOMETHING
FFA4IS0 FB 147 BC RBA } WAIT FOR READ READY RIT
FFAGIAD F2 FF 148 LIA RDATA  } READ THE DATA

FFA9:40 149 RTS : THEN DONE

FFAAS 150 X

FFAAS 151 %

FFAAS 152 &

FFAA: 153 % ROUTINE TO SET UP & 16 BIT ADDRESS AND 8 BIT COUNT
FFAAS 154

FFAAI20 Al FF 155 GETADR JSR REA } 60 GET HIGH ADDRESS PART
FFADISS F9 156 STA REASEHL § FUT INTO BASE POINTER
FFAF:20 A FF 157 JSR  RBA } GET LOMER PART

FFE2!85 F8 158 S5TA RBASE  § PUT IN POINTER

FFB4:20 AL FF 159 J5R RBA ! GET THE LENGTH

FFR7:hA 160 TAX } PUT IN X REG

FFEBIAO 00 161 LIY #0 s USE Y FOR INDEX

FFEA40 162 RTS } NOW ADDRESS AND COUNT SETUP
FFBB! 163 &

FFEB! 164 %

FFEB: 165

FFRB! 166 % ROUTINE TO READ OUT HEMORY

FFREIZ0 AA FF 167 RM JSR GETADR  ; SET UP ADDRESS AND COUNT
FFRE:B1 F8 168 KMt  LDA (RBASE),Y ; GET VALUE

FFC0$20 98 FF 189 JSR WBA

FFC3:C8 170 INY } MOVE INDEX

FFL4:CA 171 IEX ; DECREMENT COUNT

FFCS!D0 F7 172 BNE  RM1 } LOOP TILL DONE

FFC7!4C 59 FF 173 JP L1 + DONE

FFCAS 174 %

FFCA 175 %

FFCA! 176

FFCA! 177 % ROUTINE TO WRITE HEMORY

FFCA: 178 &

FFCAI20 AR FF 179 W JSR GETADR  } GO GET ADDRESS AND COUNT
FFCDI20 A1 FF 180 WNI  JSR RBA } GO GET BYTE

FFO0I91 FB 181 STA (RBASE),Y ; STORE IT

FFD2:CB 182 INY } HOVE INDEX

FFI3:CA 183 DEX + DECREMENT COUNT

FFDAINO F7 184 BNE WM ; LOOP TILL DONE

FFD4AC 59 FF 185 M Cl 3 DOKE

FFI9: 186 %

FFI9: 187 1

FFI9: 188 %

FFD9: 189 % ROUTINE TO TAKE A JMP INDIRECT

FFD9: 190 % (USED TO PUT THINGS TO SLEEP)

FFD9:20 A1 FF 191 GOI  JSR REA } GET HIGH ORDER JHP ADDR
FFOCI8S F9 192 STA RBASEHL ; PUT IN POINTER HIGH

FFDEI20 Al FF 193 J5R  RBA i GET LOW ORIER JHP ADIDR



FFE1:85 FB
FFE316C FB 00
FFES!
FFES!
FFE4300 00
FFEB:00 00
FFEA100 00
FFEC100 00
FFEE$00 00
FFFO?
FFFO;
FFFO:
FFFO3
FFFO!
FFFO:
FFFO:
FFFO!
FFF0300 00
FFF2100 00
FFF400 00
FFF4300 00
FFFB100 00
FFFAIS9 FF
FFFCIS2 FF
FFFE00 00
0000+
0000}
0000+
0000%

174 5TA RBASE
195 JHP (RBASE)
196 ¥

197 % PATCH AREA

198 0

199 w 0

200 w0

201 w0

202 w0

203 &

204 x

205 &

-

PUT IN POINTER LOW
GO THERE

206 ¥ TOP OF HEMORY STUFF -- THIS ADDRESS MUST BE $FF0O

207

208 ¥ THESE REGISERS ARE USED FOR
209 x COMMUNICATION TO AMON —- S0 DONT REUSE THIS AREA

210 %
211
212
213
214
215
214
217
218
219 %
220 %
21 %

D
M
D
oM
I
oW
it}
1)

(o= T I oo B = A = )

CI
RESTART
0

222 X END OF FHON

X% SUCCESSFUL ASSEMBLY! MO ERRORS

+
4

ET Ty

REENTRY VECTOR
RESET VECTOR
END OF ADDRESS SPACE (FFFE)
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FFF& AREST
FF2B BRK2
FF10 ERKW2
FFFS F2REST
FF76 GO1
FFAl REA
FFEE RH1
FF98 WEA
FFF7 XREST

PFF?5 BJUNP
FF33 BRK3I
FF23 BRKWA
FF19 FNEG
FFD9 GOI

F8 REASE
FFEE Ri
FFFO WDATA
FFF8 YREST

FFO0 BREAK
FFIE BRK4 -
FF39 CI
FFAA GETAIR
FFOE NOTZ
FFF2 RDATA
E0 RSAVE
FFCA WH

FF20 BRK1
FFOS BRKW1
FFF4 F1REST
FFGF GO

FFF1 PSTAT
FF32 RESTART
FFF9 SREST
FFCD WML

R/



FFOE HOTZ
FF23 BREWA
FF32 RESTART
TFF93 BJUKP
FFER RM
FFT'? GOI
FFF4 FIREST
FFF8 YREST

FF10 BRKW2
FF2R BRK2
FF39 CI
FF98 WEBA
FFBE RH1
FFFO WDATA
FFFS F2ZREST
FFF? SREST

EQ RSAVE

FF19 FHEG

FF33 ERK3
FF4F GO
FFAL REA
FFCA WH
FFF1 FSTAT
FFF& AREST

F8 RBASE
FF20 BRK1
FF3E BRK4
FF76 GO1
FFAA GETADR
FFCD WML
FFF2 RDATA
FFF7 XREST

FFO0 BREAK

FF03 BRRW1
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SOURCE FILE? PHOVE
jip R ttteititerieeetiteiid
2 % % COPYRIGHT 1982 X
3 % ¥ FROBCO ALL RIGHTS RESERVED ¥

0000}
0000}
00001
0000¢
00003
0000}
00003
0000+
0000:
0000+
00001
0000}

4% x

X

I FRRRCRERRO oo

b X

7 % AUTHORY KEN CLEMENTS

8 ¥ DATE? 10/13/82

? X LAST MODIFIED: 1/27/83
10 % VERSION 1.3

~~~~~ NEXT OBJECT FILE NAHE 15 PHOVE.OBJO

03003

030G:a2 00
0302:8D 00 10
0305190 00 10
0303:t8
0309:D0 F7
0304%

03073

030BI8E 03 03
030E:8E 06 03
0311140

03121

0312%

0312¢

03121

0311

0312300
(031300
0314100
0315100

0316¢

0314149 03
0318:8D 65 03
031B:49 07
0310180 44 03
0320349 03
0322180 77 (3
03258l 89 03
0328149 04
0324180 74 03
(032180 88 03
033014C 4D 03
03331

0333149 03
0333180 45 03
0338149 04
033A:8D 44 03
0330149 03
033F:8D 77 03
0342:8D 39 03
0343149 07
0347180 76 03
0344180 8B 03
03408

034D3AD 14 03
03501F0 34
0352149 00
0334180 06 03
03571801 03 03

11 ¥ PAGE MOVE
12 %

13 ORG
14 PHOVE  LDX
15 PH1 LIA
16 PH2 5TA
17 X
18 BNE
17 PFROMN  EQU
20 F10 EQU
2 §TX
22 5TX
23 RTS
24 %

20

$300
#0
$1000,%
$1000,X

PH1
FH1+2
FH2+2
PFROM-1
PT0-1

26 ¥ HERE I5 A ROUTINE TO LOAD OR
27 % UNLOAD THE FROR

28 %

29 FSLOT  IFR
30 LFROM  DFB
31 LNPGS  DFB
32 3TPAGE TFR
KR ¢

34 INLDAD  LDA
33

36

37

38

39

40

4

42

43

44

45 %

46 UPLDAD LDA
47 5TA
48 LDA
49 §Th
30 LDA
3l 5TA
a2 STA
33 LA
4 5TA
b 5TA
1.1 §

37 FXFER  LDA
a8 BEQ
39 LIA
40 5TA
o1 5TA

+ SLOT NUMEER FOR THE FROB

¢ WHERE IN MEMORY TO LOAD TO/FROM
+ HOW HANY PAGES TO TRANSFER
;

[e= e B = B =~

WHAT FROB PAGE TO START WITH

#PT0 + FICKUF HIGH ORDER ADDRESS PART

5TA TX+2 § SETUP FOR DOWNLOAD
LD4 $>PT0 ; PICKUP LOW ORDER ADDRESS PART
STA TXt1

LDA $<FFROM

5TA TX142

5TA TX2+2

LDA $>PFRO¥

STa TX1+1

5Ta TX2+1

JHP FXFER

#<PFROH

TX+2

#:PFRON

TXH

#PT0

TX142

TX2+2

$:PT0

TX1H1

TX2+1

LNPGS

EXIT i DON'T DO FOR ¢ PAGES
0

FT0-1

PFRO-1

23



Wansn? LU
035CI8D 70N 03
035Fi18
0360160 12 03
0353180 07 03
0366129 07
0348118
03693469 08
036B10A
0346104
0360104
034E10A

036F 8D 7C 03
0372340 13 03
0375:3D 04 03
0378:

0378140 15 03
037B:8D EB 03
037E320 00 03
0I81:CE 14 03
0384100 01
0384140
03871EE 04 03
03BAIEE 15 03
038D:4C 78 03
0390%

0390:

03901

0390:

(390100
039140 90 03
039414C ED FD
03971

0397:A0 70 03
0394:4C DA FD
03902

03903

03902AD 90 03
0340129 OF
03A2:C9 04
03A4:90 05
03A6169 Bb
0348:4C ED FD
03AB169 BO
03ADIAC ED FD
O3B0}

03B0:

b Lin  #%00

63 STh FPOINTHZ2

64 CLC

65 AlC - FSLOT

b6 TX 5TA FTO

87 ANl #7 t GET SLOT NUMEER BACK

48 CLC } ADD IN DEV SELECT DFFSET
69 ADC 48

70 AL A + SHIFT IT OVER TO

7 ASL A ; FORN LOWER RYTE OF

72 ASL A + DEVSEL ADDRESS FOR SLOT
73 ASL A

74 5TA PPDINTH

73 LDA  LFROM 7 MEM PAGE ADDRESS

76 TX1 STA PFROM

7%

78 LDLOOP LDA  STPAGE
79 PPOINT STA 1000

FROB START PG
FROB PAGE SELECT

- e

80 JSR - PHOVE

81 DEC LNPGS

82 BNE TX2 7 KEEP GOING UNTIL 0
83 EXIT  RTS

84 X2 INC FFROM

85 INC STPAGE

86 JHP  LDLOOP

87 x

88 % HERE IS A UTILITY LINKAGE TO SOME HONITOR ROUTIMES:

8% &

70 % LINK TO THE FRINT CHAR ROUTINE

91 LINK  DFB 0

92 PCHR  LDA LINK ¢ PUT CHAR IN A
93 JHP  SFDED y HONITOR ENTRY POINT
94 % LINK TO THE PRINT HEX ROUTINE

95 PHEX  LDA LINK y PUT BYTE IN A

76 JHP  $FDDA + GO DO IN MONITOR
7%

?8 % ROUTINE 70 PUT OUT OMNE HEX DIGIT

99 PHEXD  LDA LINK y GET DIGIT

100 AND #$0F 7 DUMP HIGH PART

101 CHP  #$0A y SEE IF IN NUMBERIC
102 BCC NONALF 7 IF SO DONT OFFSET
103 ADC  #$B6 y SHIFT IT UP

104 JHP  $FDED 7 GO PRINT IT

105 NONALF ADC  #$B0 ¢ OFFSET FOR NUMBERIC
104 JHP  $FDED ¢+ G0 PRINT IT

107

108

¥%x SUCCESSFUL ASSEMBLY: NO ERRORS

27



70316 DNLOAD
0378 LDLOOF
03AB NONALF

70270 PHEXD
0378 PPOINT
0343 TX

0384 EXIT
0313 LFROH
70391 PCHR
0302 PH1
0307 PTO
0387 TX2

0312 FSLOT
0390 LINK
0304 FFROM
0305 PH2
0315 STPAGE
70333 UPLOAD

034D FXFER
0314 LNPGS
70397 PHEX
0300 PHOVE
0375 TX1

B



0307 FTO
0315 5TPAGE
0363 TX
0386 EXIT
70397 PHEX

0312 FSLOT
70316 DINLOAD

0375 TX1

0387 TX2
70390 PHEXD

0300 PMOVE 0302 FH1

0313 LFROM 0314 LNPGS
70333 UPLOAD 034D FXFER
0378 LDLOOP 0378 FPOINT
0390 LINK 70371 PCHR
03AB NONALF

0304 PFROH

26
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T

1 HIHEH: 32767

2 HOME @ PRINT "FROB MONITOR PROGRAH'

3 PRINT ¢ REM VERSION 1,3 1/24/83

4 TIH DIGZ(4),5%(32),BPL(3),PGL(18),BITL(B)
JFHL =0

6 DIM OCODEX(255),ACODEZ(255)

7 PML = 76818UF% = "8"1BUF = 8 ¥ 4094

8 PRINT CHR$ (4);"BLOAD FHOVE.OBJ"

10 INPUT *WHAT IS5 THE FROB SLOT NUMBER (1,7)7";FSLOTZ
12 IF FSLOTZ < 1 OR FSLOTZ > 7 THEN 10

14 DEV = 40%6 ¥ 12 + 16 & (FSLOTZ + &)

20 INPUT "DD YOU WISH TO LOAD A FILET (Y/N)';A$
22 IF A% = "N" THEN 30

24 IF A$ < > "Y" THEN 20

25 GOSUB 11000 REM GO LOAD A FILE

30 INPUT 'DO YOU WISH TO USE FHONT (Y/N)';A$
32 IF AF = *N® THEN 40

34 IF A$ < > "Y' THEN 30

36 GOSUB 120000 REM GO LOAD FMON

40 BPZ = Q! REH  SET TO 1 ON BREAK POINT HIT
40 GOSUB 40007 REM LOAD THE SHADOW

100 IF FMZ = 0 THEN 200

110 INPUT "PLEASE TURN ON VCS AND HIT RETURN®;A$
130 IF PEEK (DEV) < 128 THEM 1190

140 POKE DEV + 1,0

130 IF PEEK (DEV) < 128 THEN 110

160 PRINT 'SETTING UP...";

200 OPCODESS = "%iXAICANDASLECCBCSBERBITBMIBNERPLBRKBVCRYSCLCCLDCLICLYCHPCPXCPY®
201 OPCODES$ = OPCODES$ + *DECDEXDEYEDRINCINXINYJMPJSRLDALDXLDYLSRNOPORAFHAPHPPLA®
202 OPCODES$ = OPCODESS + 'PLPROLRORRTIRTSSBCSECSEDSEISTASTXSTYTAXTAYTSXTXATXSTYA®
210 FOR I = 0 TO 233% READ OCODEZC(I): NEXT I
211 DATA  11,35,040,0,35,3,0

212 DATA  37,35,3,0,0,35,:3,40

213 DATA  10,3540,0,0,35,3,40

214 DATA 14,35,040,0,35,3,0

215 TATA 2952,040,742,40,0

216 DATA 39,2,40,0,7,2,4040

217 DATA  8y240,0,042,40,0

218 DATA  43,2,040,0,2,40,0

219 DATA  42,24,0,0,40,24,33,0

220 DATA  36,24,3340,28,24,33,0

21 DATA 12,24,0,0,0,24,33,0

222 DATA 16424,0,0,0,24,33,0

223 DATA  4341,0,0,40,1,41,0

224 DATA  38,1,41,0,28,1,41,0

225 DATA 13,1,0,0,0,1,41,0

226 DATA 47,1,0,0,0,1,41,0

227 DATA  0,48,0,0,50,48,49,0

228 DATA  2340,34,0,50,48,49,0

229 DATA 4,48,0,0,50,48,49,0

230 DATA 56,48,55,0,0,48,0,0

231 DATA  32,30431,0,32,30,31,0

232 DATA 52,30,51,0,32,30,31,0

233 DATA  5,30,0,0,32,30,31,0

234 DATA 17,30,53,0,32,30,31,0

235 DATA  20,18,0,0,20,18,21,0

236 DATA 27,18,22,0,20,18,21,0

237 [ATA  9,18,0,0,0,18,21,0

2318 DATA 15,18,0,0,0,18,21,0

237 DATA 19,44,040,19,44,25,0

240 DATA 26,44,34,0,19,44,25,0

241 DATA  6,44,0,0,0:44,25,0

242 DATA  44,44,0,0,0,44,25,0

i u



s 1
240
261
242
263
264
265
264
247
268
249
270
7
272
273
274
28
274
277
278
279
280
281
282
283
284
285
284
287
288
289
290
291
390
391
400
401
402
403
404
405
404
407
408
409
410
411
412
420

FUR 1 = 00U £30y REALU ALUHEALL) S REAT 1
DATA  1,10414141,3,3,1

DATA  1,3:2y1,1,4,4,1

DATA 13,11,1,1,:1,646,1

DATA 1,9,1,141,8,8,1

DATA  44104141,3,3,3,1

DATA  1:3:25104+44,1

DATA  13,11:1,1,1,6,641

DATA 1,9,1,1,1,8,8,1

DATA 1,10,1,1,1,3,3,1

DATA 1,5,2,1,4,4,4,1

DATA 13,11,1,1,1,644,1

DATA 1,9,1,1,1,8,8,1
DATA 1,10,1,1,1

DATA 1,5,2,1,12

Lyby
8:8s
p3r3;1
rhids 1
DATA  13,11,1,1,1,648,1
DATA 1,%41:1:148,8,
DATA  1,104141,3,3,3
DATA 1yd41,1,444,4,
DATA  13,11,1,1,644,
IATA  1,9,1,1,1,8,1,1

DATA  541045,41,3,3,3,1

DATA 14541, 1,4,454,1

DATA  13,11,1,1,4¢6,741

DATA  1,9,14148:8,4941

DATA  5,1041,1,3,3,3,1

DATA  1,34101,444,441

OATA  13,11,1,1,1,8,46441

DATA  149,1,14148,841

BATA  5,1041,1,3,3,3,1

DATA  1,5,1,10454, 4,1

DATA  13,10,151,14844,1

DATA  1,9,1414148,8,1

REM HERE IS5 THE SLEEP ROUTINE

REM TO BE RUN IN PAGE 0 OF VCS

FOR I =170 18} READ PGX(I): NEXT I
DATA  198,241,208,252

DATA  198,240,208,248

IATA  198,239,208,244

DATA  108,250,255,2,0,0

REM EO DEC #F1

REM E2% BNE $EO

REM E4% DEC $FO

REM Ea: BNE 3EO

REM EBY DEC $EF

REH EA: BNE $EO

REM  ECI JHP ($FFFA)

REH EF? IFB 2,0,0

FRINT "READY®

&y
1
'l
i
7y

1

490 FC = 1000
493 SFL = 0
300 FAILY = 0

510
315
a7
320
340
330
370
500
610
420
830
640
430
8460

GOSUB 1000

IF #% = "RESTORE" THEN 800

IF LEN (D$) = O THEN D$ = *1°

IF LEN (B$) > 4 THEN %00

IF LEN (C$) > 0 THEN 400

IF LEN (B$) = 0 THEN 500

GOTO 20000% REM THE READ MEM ROUTINE

REN DELIN FIELD MOT BLANK

IF C% = °," THEN 20000: REM READ MEHDRY

IF C$ = *{" THEN 210007 REH WRITE MEMORY

IF C$ = "M THEN 220003 REM MODIFY REGISTER
IF C§ = "R* THEN 23000% REM DISPLAY REGISTERS
IF C% = "P* THEN 240007 REH PLACE BREAKPOINT
IF C$

I non

'K* THEN 250001 REW KILL BREAK POINT

AE



670 IF C$ = *H" THEN 26000: REH HALT THE VCS
675 IF C% = '5" THEN 31000 REM START VCS AT RESET
680 IF C% = "6" AND LEN (R$) = 0 THEN 27000: REM GO FROM BREAK
670 IF C% = "6 THEW 28000% REM GOTO ADIR
700 IF C% = "L® AND LEN (B$) = O THEN 29000t REH CONTINUE [ISASH
710 IF C$ = "L" THEN 30000} REM DISASH
720 IF C$ = "I" THEN 32000% REM LOAD FILE
0 60TD 930
760 GOTO 500
800 REM TURN ON THE 1/0 PORTS
810 FOKE DEV,48
820 FRINT "COMMUNICATION IS NOW ON®
830 IF FML = 0 THEN 500
840 FPRINT 'TURMN THE VCS OFF AND ON TO GET TO FMON®
850 GOTO 500
900 PRINT "ERROR"
710 GOTO 500
720 PRINT 'ERROR -- FMON NOT LOADED'
730 GOTO 500
730 PRINT "NOT A VALIL COMMAND®
760 GOTO 500
1000 REM ROUTINE TG RETURN STRING
1005 B$ = *"iC8 = *"10% = *°
1010 INFUT ">"}A$
1015 KZ = 1
1020 FORL =1T0 LEN (A$)
1025 X$ = HID$ (A$,L,1)
1027 IF X§ = " * THEN 1100
1030 GOSUR 2000% REM IS THIS A HEX DIG?
1031 IF FLAGX > O ANDRZ = 2 THEN KZ = 3
1032 IF FLAGX = O THEN KX = K¥% + 1
1033 IF KZ > 3 THEN 1100

1035 IF KX =1 THEN R$ = B$ + X§
1040 IF KZ =2 THEN CF = C$ + X§
1050 IF KX =3 THEN D$ = D% + X§

1100 MEXT L

1110 RETURN

2000 REM RETURN FLAGYL SET IF X$ IS HEX
2005 FLABZ = 1

2010 IF X3 < 0" OR X§ > "F" THEN FLAGXZ = 0
2020 IF X$ > '9" AND X% < "A" THEN FLAGX = 0
2100 RETURM

2500 REM  CHANGE B$ TO HEX ADDR

2505 ADDR = 0

2510 FORL =170 LEW (B4)

2520 XX = ASC ( MID$ (B$,L,1)) - 48
2540 IF XX > @ THEN XX = XX - 7

2550 ADIR = ADDR % 16 + X2

2360 NEXT L

2570 RETURN

2630 GOTO 500

3000 REM ROUTINE TO TALK TO FHON

3100 IF PEEK (DEV) < 128 THEN 3100
3110 POKE TEV + 1,4RY

3120 RETURN

3200 REH READ VALUE FROM FROB

3202 XX = PEEK (DEV)? IF XX > 127 THEN X2 = X% - 128
3205 IF XX < 64 THEW 3202

3210 XX = PEEK (IEV + 1)

3220 RETURM

3300 REN ROUTINE TO GET REGISTERS
3310 GOSUB 32000 POKE BUF + 4086,X%
3311 GOSUB 3200 POKE BUF + 408%,X%
3312 GOSUB 3200% POKE BUF + 4087,X%
3317 GOSUR 32003 POKE BUF + 4083,X%
3314 GOSUR 32003 POKE BUF + 4089,X%



3320 FORI =170 32

3330 GOSUR 320005%(1) = XX

3340 NEXT I

3145 GOSUR 3200

3350 NZ = 00 IF PEEK (BUF + 4083) = 12B THEN ML =1
3360 L = 1V IF N = 1 THEN 2% = 0

3370 IF PEEK (BUF + 4085) = 1 THEN 7% = 0
3380 GOSUB 130003 REH TAKE FLAGS APART
3383 FOKE BUF + 4084,NZ ¥ 128 + BITX(2) ¥ 44 + BITZ(3) % 32 + BITZ(4) % 16 + RITA(S) % 8 4 BITX{6) X 4 + I% ¥ 2 + BITX(®B)
3390 RETURN

3400 REM ROUTINE TO RESTORE REGISTERS
3410 FORI =32701 STEP -1

3420 WRY = SX{I)! GOSUR 3000

3430 MEXT I

3440 RETURN

4000 REM LOAD SHADOW TO FROB

4010 POKE PMZ + 18,F5LOTY

4020 POKE PMZ + 19, INT (BUF / 258)

4030 POKE PHZ + 20,16

4040 POKE PMY + 21,32

4050 CALL PMX + 22

4060 FORE DEV,48

4100 RETURN

3000 REM CONVERT D'$ TO LENGTH FIELD

5005 IF D = "1000" THEN 5200

3010 NUHBYTX = 0

3020 IF LEN (D$) = 0 THEN RETURN

5030 IF LEN (D$) > 3 THEN D% = RIGHTS (D$,3)
5040 FOR L =170 LEN (D$)

3050 X% = ASC ( HIDS (D$,L,1)) - 48

3060 IF XX > 9 THEN XZ = X¥ - 7

3070 NUMBYTZ = NUMBYTZ % 16 + XX

2080 NEXT L

3100 RETURM

5200 NUMBYTZ = 4094! RETURN

4000 REM  PRINT LOWER 3 HEX DIGITS OF Al
6010 A2 = INT (Al / 236)143 = Al - (A2 X 254)
6020 FPOKE 912,42

5030 CALL 9251 REM PRINT HEX DIGIT

5040 POKE 912,43

4030 CALL 919 REM PRINT HEX BYTE

5100 RETURN

5200 RETURN

6300 REM  PRINT 2 HEX DIGITS FROM Al

5310 FOKE 912,41

5320 CALL 919) REM PRINT HEX DIGITS

6330 RETURN

7000 REM FHON READ

7010 WRY = 14} GOSUR 3000

7020 WRZ = ADDR / 256! GOSUB 3000

7030 WRZ = ADDR - (WRX X 254): GOSUB 3000
7040 WRZ = 1} GOSUB 3000

7050 GOSUB 3200

7060 Al = X¥

7070 RETURM

8000 REM DO AN FMON WRITE

8010 WRZ = 32} GOSUB 3000

3020 WRI = ADDR / 234: GOSUR 3000

8030 WRXZ = ADIR - (WRZ % 234)% GOSUB 3000
8040 WRY = 17 GOSUB 3000

8050 WRX = A1} GOSUR 3000

3100 RETURN

9000 REM ROUTINE TO PUT TOG SLEEP

7010 WRZ = 32} GOSUB 3000 30
9020 WR%Z = 0! GOSUR 3000

P030 WRYL = 224} GOSUR 3000



9040 WRY = 18} GOSUR 3000

7045 FORI =170 18

7050 WRZ = PGZ(I)} GOSUE 3000

7060 NEXT I

7042 WRE = 441 GOSUR 3000

9044 WRX = 01 GOSUB 3000

7066 WRY = 224 GOSUR 3000

9080 GOSUR 4000% REM LOAD SHATIOW

7100 RETURN

11000 REH LOAD A FILE

11010 INPUT "BHAT IS THE FILE NAME?"iA$
11020 INPUT "LOADN TO WHAT VCS HEX ADDRESS?';R$
11030 IF LEN (B$) { > 4 THEN 11020

11031 X$ = LEFT$ (B$,1)

11032 IF X$ ="2" OR X$ = "4 OR X$ = "6 OR X$ = "0" OR X$ = "8" OR X$ = "A" OR X$ = "C" OR X$ = "E* THEN 11020
11035 0KX = 1

11040 FORL =170 4

11050 X$ = HID$ (B§,L.1)

11060 GOSUB 20008 REM SEE IF A HEX DIGIT
11070 IF FLAGL = O THEN OKZ = 0

11080 HEXT L

11090 IF OKX = 0 THEN 11020

11100 PRINT CHR$ (4);'BLOAD ";A%:",A$";BUF$; RIGHT$ (B$,3)
11110 RETURN

12000 REH ! LOAD FMON

12010 PRINT CHR$ (4);"BLOAD FMON.OBJ.A$'}BUFS;'FOO*
12020 FHX = 1

12030 RETURN

13000 REM CONVERT XX TO RITS

13005 X1X = XZIXBYL = 256

13010 FORI=1T08

13020 BITX(I) = 0IXBZ = XBX / 2

13030 IF X1% < XBL THEN 130460

13040 RITZ(I) = 1

13050 X1% = X1% - XBX

13060 NEXT I

13070 RETURN

14000 REM PRINT DADDR AND *3*

14010 X = DADIR: GOSUB 14300

14040 PRINT "i%3

14050 RETURN

14100 REN FRINT 2 HEX FROM XX

14110 A1 = XX

14120 GOTO 6300

14200 REM FRINT OPCODE

14210 N% = OCODEZ(OPY) x 3 + 1

14220 PRINT HID$ (OPCODESH,NX,3);

14230 RETURN

14300 REM PRINT DADDR RELATIVE

14310 PRINT FHR$;

14320 Al = X! GOSUB 4000

14330 RETURN

20000 REM READ MEMORY

20002 RDZ = 13 REM FOLLOW THE READ PATH
20005 GOSUB 50007 REM CONVERT Ii§ TO NUMBER
20010 IF LEN (B$) = 4 THEN 20050

20020 FORL =170 4 - LEN (B§)

20030 B$ = "0" + B

20040 HEXT L

20050 X§ = LEFTH (B$,1)

200355 FHR$ = X§

20060 IF X6 ="0" ORX$="2"OR X§ = "4* OR X$ = 6" OR X% = "B" OR X$ = "A" OR X$ = "C" OR X$ = "E" THEN 20100
20070 B$ = BUF% + RIGHTS (B$,3)

20080 GOTO 20200 S
20100 B$ = '0' + RIGHTH (B$,3)

20110 IF FHX = O THEN 920



20200 GOSUB 2500% REM CONVERT ADDRESS

20201 IF RDX = O THEN 21100} REM DO WRITE
20203 FRINT

20205 FPRINT FHR$;

20210 Al = ADDR: GOSUR &000

20212 PRINT "i%}

20220 IF ADOR > 4095 THEW Al = PEEK (ADIR)
20225 IF ADDR < 256 THER 20600

20230 IF ADDR < 4096 THEN GOSUR 70000 REM GO DO FHON READ
20240 GOSUE 6300 :
20230 FRINT * %)

20260 ADDR = ADDR + 1INUMBYTZ = NUMBYTY - 1
20270 IF NUMBYTX = O THEN 20500

20280 BX = ADIR - ( INT (ADDR / 8) x 8)

20290 1IF B% = 0 THEN 20203

20300 GOTO 20220

20300 FPRINT : PRINT

20510 GOTD 500

20600 1IF ADDR < 224 THEN 20230

20610 Al = SL(ADDR - 223)

20620 GOTO 20240

21000 REM WRITE MEHORY

21010 RDZ = 02 REM CHOOSE WRITE PATH

21020 GOTO 20005

21100 IF NUMBYTZ > 255 THEN 900

21110 A1 = NUMBYTZ

21120 IF ADDR > 4095 THEN POKE ADDR,AL
21125 IF ADDR < 236 THEN 21200

21130 IF ADDR < 4096 THEN GOSUB 8000

21140 NUMBYTZ =1

21130 GOTO 20203

21200 IF ADDR < 224 THEN 21130

21210 SE(ADDR - 223) = Al

21220 GOTO 21140

22000 REM MODIFY REGISTER

22005 IF FHX = 0 THEN 920

22010 INPUT *WHICH REGISTER? (A+X,Y,5:P)"1A$
22020 IF A$ < > 'A" AND AS < > "X" AND A$ < > "Y" AND A$ < > "S" AND A$ ¢ > P THEN 22010
22030 INPUT "NEW VALUE (HEX)="}D$

22040 IF LEN (D$) > 2 THEN 22030

22030 Al = QIFLAGZ = 1

22060 FOR I =1 T0O LEN (D$)

22065 IF FLAGE = 0 THEN 22100

22070 X5 = MID$ (D$,I,1)% GOSUB 2000

22080 X% = ASC (X$) - 480 IF X2 > 9 THEN XX = X2 - 7
22090 Al = Al X 16 + XX

22100 MNEXT I

22110 IF FLAGZL = 0 THEN 22030

2120 IF A% < > 'A" THEN 22130

22175 POKE BUF + 4084,A1 GOTO 500

22130 IF A$ < > "X" THEW 22140

22135 POKE BUF + 4087,A1: GOTO 500

22140 IF A$ < > "Y" THEN 22150

22145 POKE BUF + 4088,41% GOTO 300

22130 IF A$ < > 'S5" THEN 22140

22152 GFY = 10 REM GSHOW THE STACK POINTER AS UPDATED
22155 POKE BUF + 4089,A1: GOTO 500

2160 FL = MIFL = FL / 2

2163 L =FL - ( INT(FX / 2) % 2)

22170 WL = INT (F% / &4)

2175 IF ZX = 0 OR NX = 0 THEN 22200

22180 PRINT "777 EITHER Z OR N OR BOTH HUST EBE 0°
22190 GOTO 22030

22200 FOKE BUF + 4084,A1

22210 IF 7% = 0 THEN 22230

22220 POKE BUF + 4085,255



22230 GOTO 500

22250 IF NX THEN 22280

22240 FOKE BUF + 4085,1

22270 GOTO 500

22280 POKE BUF + 4085,128

22290 GOTO 500

23000 REM DISPLAY REGISTERS

23005 IF FMZ = O THEN 920

23010 PRINT

23020 PRINT *A=";iA1 = PEEK (BUF + 4086): GOSUR 6500
23030 PRINT * X="3iAl = PEEK (BUF + 4087)! GOSUB 4500
23040 PRINT * Y="}!Al = PEEK (BUF + 4088)! GOSUB 4500
23050 PRINT * 5="}:Al = PEEK (BUF + 4089): GOSUB 4500
23060 PRINT * P='}iAl = PEEK (BUF + 4084)! GOSUB 6500
23070 PRINT ! GOTO 500

24000 REM FLACE BREAK POINT

24005 IF FMX = O THEN 920

24010 IF LEN (B$) < > 4 THEN 950

24020 B$ = BUF$ + RIGHTS (B$,3)

24030 GOSUR 2500

24040 BREAK = ADIR

24050 FORI=17T03

24060 BPL(I) = PEEK (ADDR + I - 1)

24070 NEXT I

24075 REN STICK IN JUMP TO FFOO

24080 POKE ADDR,76! POKE ADDR + 1,00 POKE ADDR + 2,255
24090 GOTO 500

25000 REM KILL BREAK POINT

25005 IF A$ < > 'K® THEN 950

25010 IF BREAK = 0 THEN 500

25020 FORI=1T03

25030 POKE BREAK + I - 1,BPI(D)

25040 NEXT I

25050 BREAK = 0% GOTO 500

26000 REM HALT THE VCS

26005 IF A$ < > "H* THEN 950

26010 POKE DEV,0

26020 PRINT *FROB MEMORY NOW UNDER APPLE CONTROL®
26030 G6OTO 500

27000 REM GO FROM BREAK

27002 IF FNX = 0 THEN 920

27003 IF PC = 1000 THEN 27200

27005 1IF PC = BREAK - BUF + 41440 THEN 27100

27006 INPUT *DO YOU WISH TO WAIT FOR A BREAK? (Y/N)"iA$
27007 IF A8 < > 'Y" AND A$ < > "N THEN 27004

27010 POKE BUF + 3990,PC - ¢ INT (PC / 254) X 256)
27015 POKE BUF + 3991, INT (PC / 256)

27020 GOSUR 90007 REM SLEEP AND SET UP

27030 WRY = 48! GOSUB 3000

27040 GOSUR 3400% REX RESTORE REGISTERS

27042 IF A$ = 'N* THEN 500

27045 PRINT *WAITING FOR BREAK POINT®

27050 GOSUB 3300: REM  WAIT FOR BREAK

27052 PRINT 'BREAK POINT ENCOUNTERED®

27053 SF% = 1% REM MARK STACK POINTER AS UPDATED
27055 PC = BREAK - BUF + 61440

27060 GOTO 25000

'27100 PRINT "ERROR -- YOU MUST MOVE THE BREAKPOINT®
27110 PRINT *BEFORE YOU CONTINUE®

27120 6OTO 500

27200 FRINT 'ERROR -- NO BREAK POINT FROM®

27210 PRINT *WHICH TO PROCEED®

27220 GOTO 500

28000 REM GOTO ADDR

28005 IF 5F% > 0 THEN 28010

28007 PRINT "WARNING -- STACK POINTER SET AT *3



28008 Al = PEEK (BUF + 4087)! GOSUR 45001 FRINT
28010 GOSUB 2500

28020 PC = ADIR

28030 GOTO 27004

27000 REM CONTINUE DISASH

29005 DLIM = DADDR + 30

29010 DFY = PEEK (DADDR)

29015 GOSUR 14000% REM  PRINT DADIR:

29016 DADDIR = DADDR + 1

29017 XL = OPX: GOSUR 141001 PRINT * "}

27020 ON ACODEZ(OPZ) GOT0 291Q0,29150,29200,29250,29300,29350, 29400, 29450, 29500, 29550,29400, 29450, 29700

27100 REM IMPLIED (NO ADDRESS)

29110 PRINT ° '

29120 GOSUR 142001 REM PRINT OP STRING
29130 GOTO 29900

29130 REM ACCUMULATOR

29155 PRINT ° i

29160  GOSUB 14200

27165 PRINT * A"}

29170 GOTO 29900

29200 REM PAGE O ADDRESS

29205 X1% = PEEK (DADDR):DADDR = DADDR + 1
29210 XX = X1%} GOSUB 14100: PRINT * *}
29215 FRINT * 3

29220 GOSUB 14200% PRINT * "%

29225 X% = X1%} GOSUB 14100

29230 GOTO 29900

29250 REM 16 BIT ARSOLUTE

29252 X1% = PEEK (DADDR):DADDR = DADDR + 1
29234 XX = X1%! GOSUB 14100% PRINT * '3
29256 X2X = FPEEK (DADDR) :DADDR = DADIR + 1
29258 X% = X2%) GOSUR 14100: PRINT * '
29260 GOSUB 14200% PRINT " §"3

29262 XX = X2% GOSUB 14100

29264 X% = X1%% GOSUB 14100

29270 GOTO 29900

29300 REM IMMEDIATE

29305 X1Z = PEEK (DADDR):DADDR = DADDR + 1
29310 XX = X1Zi GOSUB 14100% PRINT * '}
29315 PRINT " %}

29320 GOSUB 142007 PRINT * #$°;

29325 XX = X1Z} GOSUB 14100

29330 GOTO 29900

29350 REN ZERO PAGE INDEXED X

29355 X1Z2 = PEEK (DADDR):DADDR = DADIR + 1
29360 X% = X1Z GOSUB 14100% PRINT * '
29365 GOSUR 14200% PRINT * $°;

29370 XX = X1%i GOSUB 14100 PRINT *,X*;
29375 GOTO 29900

29400 REM ZERO PAGE INDEXED Y

29405 X1% = PEEK (DADDR)!DADDR = DABIR + 1
29410 X% = X1%: GOSUB 141003 PRINT * "
29415 GOSUR 14200% PRINT * '3

29420 X% = X1%1 GOSUB 141001 PRINT ",Y*}
29425 GOTO 29900

29450 REM ARSOLUTE INDEXED X

29455 X1Z = PEEK (DADDR):DADDR = DADIR + 1
29450 X% = X1%i GOSUR 141003 PRINT ' '}
294465 X21 = PEEK (DADDR) iDABDR = DADDR + 1
29470 X% = X241 GOSUB 141007 FRINT * *;
29475 GOSUB 14200} PRINT * %'}

27480 X% = X2%: GOSUR 14100

29485 XX = X1X! GOSUR 14100

29490 PRINT ',X";: GOTO 29900

29300 REM ARSOLUTE INDEXED Y

29505 X1% = PEEK (DADDR):DADDR = DADIR + 1
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29510 XZ = X1% GOSUB 14100} PRINT * '}
29515 X2% = FPEEK (DADDR):DADDR = DADIR + 1
29520 X% = X2XZ! GOSUB 14100% PRINT " 3
29523 GOSUR 142000 PRINT * $*;

29530 X% = X2% GOSUB 14100

29535 XZ = X1%) GOSUB 14100

29540 FPRINT °,Y'}i GOTO 29900

29550 REM INDEXED INDIRECT X

29555 X1X = PEEK (DADDR) :DADDR = DADDR + 1
29560 X% = X14} GOSUR 14100} FRINT ' "
29565 GOSUR 142000 PRINT ' (3"}

29570 X% = X1Z GOSUR 14100% FRINT *,X0"}
29575 GOTO 29900

29600 REM INDIRECT INDEXED Y

29605 X1% = FEEN (DADDR)!DADDIR = DALDR + 1
29610 XX = X1X%) GOSUB-14100: PRINT *  °3
27615 GOSUBR 14200% FRINT " ($"}

29620 XZ = X1% GOSUB 14100% FRINT *),Y";
29625 GOTO 29900

29630 REM JUMP INDIRECT

296535 X1Z = PEEK (DADDR):DADDR = DADIR + 1
29660 X% = X1%t GOSUB 14100 PRINT * *;
29661 X2% = PEEK (DADDR)!DADDR = DADDR + 1
29662 XX = X2%i GOSUB 14100% PRINT * '3
29665 GOSUR 142007 PRINT * ($°;

29670 X% = X241 GOSUR 14100

29671 XX = X1Z: GOSUR 141007 PRINT *)°;
29675 GOTO 29900

29700 REM RELATIVE BRANCH

29705 X1% = PEEK (DADDR):DADLR = DADDR + 1
29710 X% = X1%: GOSUB 14100% PRINT * B
29715 GOSUR 142003 PRINT * $'}

29720 IF X1Z < 128 THEN 29750

29730 X1X = -1 ¥ {256 - X14)

29750 X = DADIR + X1%

29740 GOSUR 14300% REM PRINT 14 BITS SPECIAL FIELD
29900 PRINT

29910 IF DADIR < DLIM THEN 29010

29920 GOTO 500

30000 REHM DISASSEMBLE

30010 IF LEN (B$) = 4 THEN 30020

30012 PRINT "ERROR -- ADDRESS MUST FOINT TO ROM*
30015 GOTO 300

30020 IF LEN (D$) = 0 THEN D% = '1°
30025 GOSUB 5000% REM CONVERT [

30030 X$ = LEFT$ (B$,1)

30040 IF X$ = "0" OR X$ = "2 OR X$ = "4" OR X§ = "6" OR X$ = *8" OR X$ = "A* OR X$ = 'C* OR X$ = "E" THEN 30012
30030 FHR$ = X

30060 B$ = KUF$ + RIGHTS (B$,3)

30070 GOSUB 2500:DADDR = ALDR

30080 DLIM = DADDR + NUMBYTZ

30090 GOTO 29010

J1000 REM START THE VC5

31003 IF A$ { > 'S" THEN 950

31005 GOSUR 4000} REH RELDAD SHADOW

31010 POKE DEV, 18

31020 PRINT 'FROB MEMORY NOW UNDER VCS CONTROL®
31025 IF FHZ = O THEN 31030

31027 PRINT *(COMMUNICATION WITH FMON IS TURNED OFF)*
31030 PRINT 'PLEASE POWER UP THE VCS TO START IT*
31040 60TO 300

32000 REM LOAD A FILE

32010 IF B§ = "F" AMD I§ = 'LE" THEN 32020
32015 GOTO 730

32020 GOSUR 11000

32030 FMZ = 0



32040 INFUT *I0 YOU WISH TO USE FMON? (Y/N)'3A$

32050 IF A% = 'N® THEN 500

32060 IF A$ < > "Y' THEN 32030

32070 GOSUR 12000 REM LOAD FMON

32080 BPL = 0

32090 GOSUB 4000: REM LOAD SHADOW

32100 INPUT "PLEASE TURN ON THE VUCS AND HIT RETURN';A$

32110 GOTO 500
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