CO0.
F020-
FOID:

FCOQ

FCI0"
FG20-
FOJ0.
FO20:
FCOO0:
FOO0O:

MWisl DIGK READ/WRITE TRACK/SECTOR (16)

NEXT OBJUECT FILE NAME 15 CORE. 0BY

-

O VN UBWLUN

ORG  $F0Q0
U N A2 N

COPYRIGHT 1978
APPLE COMPUTER INC.

ALL RIGHTS RESERVED

* % ¥ & % % %

#
#*
*
*
»
*
*
*

LA 2222222 R 2 2222 X2l 2 d Ll

20-DEC-79 HO00048 PAGE 1



LUy KWl

FOQ0:
FOD0:
FO20:;
F000:
FQOO0O0:
FOQ0:
FQJ0:
FCQO0:
F020:
F0O0Q:
FO00:
FCQ0:
F0QO.:
FOQO:
FC20:
FC20:
FCQO:
FO0O:
FCOO:
FGOO:
FCO0O:
0200:
0302:
FC20:
0Cno:
00:20:
FCOO:
0031:
0032:
Co83:
054
CCLS:
0LL7:
oLeg:
o009
0039:
023A:
003B:
Q03cC:
0085:
FCLO:
FCJ20:
FC0O0:
FOGO0:
FCOO0:
FO000:
0293:
0074:
0Q9B:
O07F:
FCO0O0:
FCOO0:

DILK READ/ZWHTTE

TROACK/SECTUR (14) 20-DEC—/79 #000048 PAGE 2

IZEZEZEERRRRREAZIGS S SRS 2 S

CR
REGU
CONS

C

‘W

1

PA

CRITI

THE

AND

WHICH
PAGE

NOTED

® ¥ X X ¥ X X ¥ % ¥ ¥ ¥ X ¥ ¥ ¥

ITICAL TIMING
IRES PACE BOUND
IDERATICHS FOR
ODE AND DATA

VIRTUALLY THE ENTIRE

RITE’ ROUTINE
UST NOT CROSS
GE BOUNDARIES
CAL BRANCHES IN
WRITE’, ‘READ’,
READ ADR’ SUBRS
MUST NOT CROSS
BOUNDARIES ARE
IN COMMENTS.

® k %k X & ¥ % &£ ¥ & X X £ ¥ % ¥

122222 XSRS L2 22 a2 22 s sz

*
*

*

NBUF 1
NBUF2

#
HRDERRS
bDvMOoT

*

IBSLOT
IBDRVN
IBTRK
IBSECT
IBBUFP
1BCMD
IDSTAT
1BSMOD
CSUM
10BPDN
IMASK
CURTRK
DRVOTRK
1 SLOT 4,
i SLOT 4,
1 SLOT 3,
1 SLOT 5,
1 SLOT 6,
+ SLOT 6,
RETRYCNT
SEEKCNT
BUF
ENVTEMP
#IBSLOT+
*

EQUATES
£EQU %200
EQU  $302
EQU $E0
EQU 3EQ
EGU %81

EQU IBSLOT+1
EGU IDELOT+2
EQU 1DSLOT+3
EQU 1BSLOT+4
EQU IDSLOT+é4
EGU IDSLOT+7
EQU 1DSLOT+8
EQU 1BSMOD
EQU 1DSLOT+9
EQU IBSLOT+%A
EQU 10SLOT+$B
EQU CURTRK-7

DRIVE 1

DRIVE 2

DRIVE 1

DRIVE 2

DRIVE 1

DRIVE 2

EGU IBSLOT+%12
EQU IBSLOT+3$13
EQU IBSLOT+$1A
EQU IBSLOT+S$1E
$1F NOT USED.

*
»*
»

1 (ZERO PAGE AT $300)

1 &9

1 USED ALSO FOR ADDRESS HEADER CKBUM



SARA RUWTSI DISK READ/URITE TRACK/SECTOR (16) 20-DEC-79 #000048 PAGE 3

FuOO: b AR E R
FO00: b7 » »

F0O0: 68 = ~--=-READADR=——- _ #

¥ C0OO0: &9 # . o *

FO0O0: 70 AU R

Q0%5: 71 COUNT EQU IDSLOT+${4 ; ‘MUST FIND’ COUNT.
C095: 72 LAST EQU IDSLOT+434 ; ‘ODD BIT‘ NIBLS
00%6b: 73 CKSUM EGU  I1BSLOT+415 » CHECKSUM DYTE.
COoe7: 74 CSSTV EQU IBSLDT+$16 ; FOUR BYTES.
FCOQ:; 75 » CHECKSUM: SECTOR, TRACK, AND VOLUME.
FCO0: 76 = ' :
FOO0O0: T7 SRR NN

FGOO: 78 # L

F0J0: 79 = e —=WRITE-——~ »*

FCD0: B0 #* *

FCOO0: 81 = USES ALL NBUFS *

FC00: 82 = . AND 32-DBYTE *

FCOO: 83 « DATA TABLE °‘NIBL’ #

FGONO: 84 = »

FQO0O: ARSI TN T T IR IIST S LR T 3

FCOO0: 86 #

¥ CDO: B7 WA N D NI RN

FCOO: 88 +# *

FC0O0: 89 # = —-ee- READ-—~~ *

FCOO0: 90 = *

FCQO: 91w USES ALL NDBUFS *

F000: 92 # USES LAST 54 DYTES #

FC0O: 93 # OF A CODE PAGE FOR #

FCO0: ?4 #  SIGNIFICANT DYTES *

FOOO: 95 % OF DNIBL TADLE. *

TFCO0: 96 % *

FQ020: Q7 RN TN A

FCJ0: 98 *#

FO020. QG WIS 3N o 3%

FCoo: 100 # »

f 000: 101 = === SEEKR —=--—- »

FC20: 102 # *

FOQO0: T O3 343 5303 03648 413 3 30 39 0 %330 3 44 %

C275: 104 TRKCNT EQU COUNT 1 HALFTRKS MOVED COUNT.
cO7D: 103 PRIOR EQU IBSLOT+$1C

027E: . 10& TRKN EQU IBSLOT+$1D

FO30: 107 =

FOQOO0: S 1 OB B0 3 34 43

FCOO0: 109 = *

F0D0: - 110 = —-—=-=- MSWAIT -——- *

FU20: 111 = *

FO00:; . 112 365 3038 0 30 00 3038 20 4635 % 3 % 33 4 %34 %

CO7r9: 113 MONTIMEL EQU CSSTV+2 i MOTOR-ON TIME
007A: v 114 MONTIMEH EQU MONTIMEL+1 ) COUNTERS.

F020: 115 »



Dy v w )

F020:
F GO0:
FCJ0:
FQOQO:
FQ20:
FO20:
€080
coar:
CcO3C:
ccab:
CN3E:
CCEF:
FFEF:
FFDF:
C080:
007F:
FOOO:
FCOO:
FGOO:
FOO0O:
FOOO0:
code:
ceae9:
COSA:
coan:
coBl:
€030:
0037
00%7:
CO98:
00%9:
CO99:
00SA: |
oced:
0082
0081
€C030:

UL ibalswicg Tk ihvnven/Zaku ot tle) 20-UEL=/7Y #OLLLU4H PAGE 4

117
118
119
120
121
12
123
124
125
1246
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
143
146
147
148
139
150
131
152
153

(2 XZZERREREEARAE LSS S 2SS

* *

* DEVICE ADDRESS »

* ASSIGNMENTS »

-+ #*
EEEESZZEIEREL AR S ST EE 22 ]

PHASEOFF EQU $C030 . i STEPPER PHASE. OFF.
PHASEON EQU #CO031 . VSTEPPER 'PHASE DON.’
Q6L EQU $COBC 1 Q7L. GoL=READ

Q&H EGU $COBD  Q7L. Q&H=SENSE WPROT .
a7t EQU $COBE ) Q7H, Q6L=URITE
Q7H EQU $COBF ) Q7H, Q6H=WRITE B8TORE
INTERUPY EQU S$FFEF

ENVIRON EQU $FFDF

ONEMEG EQU  $80

TWOMEG EQU $7F

LA 22222222 22 a8l 22t st )
*

* EQUATES FOR RWTS AND BLOCH

*

LAZ S22 T RL RSS2SR 2 dRd Rl sl
MOTOROFF EQU $€088 ’
MOTORON EQU $C0B9 .
DRVOEN EGQU $C03A | )
DRVIEN EGU $C08B

PHASON EQU $C081

PHSOFF EQU $C080

TEMP EQU CSSTV i PUT ADDRESS INFD HERE
csuMi EQU TEMP ’

SECT EQU CSUMi+1

TRACK EQU SECT+1
TRKN1 EQU TRACK
VOLUME EGU TRACK+1
IBRERR EGQU HRDERRS+J
IBDERR EQU HRDIRRS+2
IBWPER EGQU HRDERRG+1
IBNODRYV EQU HRDERRS



SARA

FCOO:
FCOO0:
FO00:
FGQO:
FCOO:
FO0O0:
FOOO:
FODO0:
FO22:
FQOD04:
FOO6:
FOJ7:
FCO8:
FQOO9:
FOOA:
FOOB:
FQOC:
FOOE:
FO11:
FO13:
FO13:
FO13:
FO13:
FO16&:
FO17:
FO19:
Fo1B:
FO1D:
FO1F:
FO21:
FO23:
FO295:
FO27:
FO29:
FOQA:
Fo2n:
FOQE:
FO30:
FO31:
FO34:
Foar.
FO3g:
FO3A:
FO3B:
FQ2ID:
FOAa0:
FO41:
FO43.
FO14:
FOA6:
FO438:
FOAaB:
FO4B:
FO4D:
FOAC:
FOAE:
FOAE:
FO3E:

RWTS 1

[¢31

94

8D

9F

89
01

8A
AC

OA

Q7
56

FA

83

05

FF '

Fi

co

co

Fa

F1

DISK READ/WRITE TRACK/SECTUR (16) 20-DEC-79 #000048 PAGE 5

PR
1% MM RN

156 » _ . »
157 # °  READ/WRITE A »
158 #  TRACK AND SECTOR »
159 = *
160 l&li{ii!lw*v*ilii&*i**iiil
161 #
162 REGRWTS LDY #1 + RETRY COUNT
163 LDX 1BSLOT ) GET SLOT # FOR THIS OPERATION
144 STY SEEKCNT  ; ONLY ONE RECALIBRATE PER CALL
165 PHP ) DETERMINE INTERUPT STATUS
166 PLA
187 ROR A
168 ROR A 1 GET INTERUPT FLAQ INTO BIT 7
169 ROR A
170 ROR A
171 STA IMASK
172 LDA ENYIRON 1 PRESERVE ENVIRONMENT
© 173 STA ENVTEMP
174 »

175 # NOW CHECWK IF THE MOTOR IS ON, THEN START 17T
176 #
177 JSR  CHHKDRV 1 BET 1ERO FLAG IF MOTOR STOPPED

178 PHP 1 SAVE TEST RESULTS

179 LDA IBBUFP 1 MOVE OUT POINTER TO BUFFER INTO ZPAGE
180 STA BUF

181 LDA IBBUFP+1

182 STA DBUF+}

183 tLDbA  #4DVMOT

184 STA MONTIMEH .

185 LDA IDBDRVN 1 DETERMINE DRIVE ONE OR TWO

186 CMP  10BPDN i SAME DRIVE USED BEFORE?

187 STA 10BPDN 1'SAVE IT FOR NEXT TIME

188 PHP i KEEP RESULTS OF COMPARE

189 ROR A ) GET DRIVE NUMBER INTO CARRY
190 LDA MOTORON, X 1 TURN ON THE DRIVE

191 BCC DRIVSEL 1 BRANCH IF DRIVE 1 SELECTED

192 INX )} SELECT DRIVE 2

193 DRIVSEL (.DA DRVOEN, X

194 JSR  BETIMEG 1 INSURE ONE MEQGAHERTZ OPERATION
1993 PLP PWAS IT SAﬂE DRIVE?

196 BEG OK

197 PLP 1 MUST INDICATE DRIVE OFF BY SETTING ZERO FLAG)
198 LDY #7 ) DELAY 150 MS BEFORE STEPPING
199 DRVWAIT USR MSWAIT i (ON RETURN A=0)

200 DEY

201 BNE DRVWAIT

202 PHP i NOW ZERD FLAG SET

203 0K LDA IBTRK 1 GET DESTINATION TRACK

204 L.DX IDSLOT } RESTORE PROPER X (SLOT#16)

205 JSR  MYSEEK JAND 60 TO IT. :

206 #NOW AT THE DESIRED TRACK. WAS THE MOTOR
207 » ON TO START WITH?

208 PLP 1 WAS MOTOR ON?

209 BNE TRYTRK i IF S0, DON‘T DELAY, GET IT TODAY!
210 «

211 » MOTOR WAS OFF, WAIT FOR IT TO SPEED UuP.

212 »

e o g



FOAE:
F0O90:
FOSL:
FO353:
FOS5:
FOS7:
FO39:

AO
08

ES
DO

bo

FD

F7
A
F3

[ AR RN O PV T N S I S
213 MUTOF LDy
214 CONWAIT DEY
215 OriE
216 INC
217, BNE
218 CINC
219 BNE

LR/ oo bt V1o) eu-biu~/7 HULUU4E PALL 6

H612

CONUALT
MOMNT IMEL
MOTOF
MONT IMEH
MOTOF

i WALT EXACTLY 100 U8 FOR EACH COUNT IN MONTIME

1 COUNT UP TO 0000



SAHA

FOa30:
F050:

RWTIS1

"FO3D:

FOSD
FosD:
FOSO:
FOSD:
FOSD:
FOSE:
FOLO:
FO&2:
FOA&S:
FOLD:
FCLS:
FCLS:
FOLS:
FO&7:
FO&9:
FOsB:
FO4LD:
FOLE:
FO70:
FO73:
FO75:
FO78:
FO7B:
FO7D:
FO7F:
FG3t:
FCCA4:
FO3é&:
FO38:
FOdA:
FQ3B:
Foab:
FOUF:
FO71:

FO92:

Fusa:

FO?6&:
FO98:
FO78:
FO9D:

FOAO:
Fort.
FCAQ:
FOA7:
FOAT:
FOA7:
FOA7:
FOAS:
FOAB:
FOAD:
FOAD:
FOAF:
F0BO:
FoB1L:
FOBA4:

20
Do
A9
ac

A4

FO

AS
48
58

-
=

&8

Qb F1

£8 FO

DF FF

DF FF
C6 F2

BD F1

25 F1

05 F1

05 F1
78 FO

8c

25 Fi

Py PP
PIPIPITI

S UM -

234
235
236
237
238
239
240
241

242

243
214
245
246
247
248
249
250
251
292
253
254
293
256
297
258
259

261
262

C DIGK READ/KRITE TRACK/SECTOR (16)  Z0-DEC-79 #000048 PAGE 7

YT IS RSN TS S T2 22 4

- b -
# MOTOR SHOULD DE UP TO SPEED.

* 1F IT STILL LGOKS STOPPED THEN'
# THE DRIVE IS’ NOT PRESENT
& : y
#*

YT T T AR AR TS E T 2 g :

JSR  CHWDRV 1+ IS DRIVE PREGENT
BNE TRYTRK + YES, CONTINUE

NODRIVERR LDA &IBNODRV NO,GET TELL EM NO DRIVE!
JMP  HNDLERR

*

% NOW CHECK: IF 1T 15 NOT THE FORMAT DISK COMMAND,

* LOCATE THE CORRECT SECTOR FOR THIS OPERATION.

*
TRYTRK LDA IBCHMD 1 GET COMMAND CODE #
BEG ALLDONE + IF NULL COMMAND, GO HOME TO BED.
CMP  #3 1 COMMAND IN RANGE?
B8CS ALLDONE i NO, DO NOTHING!
ROR A ' 1 SET CARRY=1 FOR READ:. O FOR WRITE
BCS TRYIRK2 1 MUST PRENIBBLIZE FOR WRITE.
LDA ENVIRON
AND  #TWOMEG I} SHIFT TO HIGH SPEED!
STA ENYIRON
JSR PRENIB16
TRYTRK2 LDY #$7F 1 ONLY 127 RETRIES OF ANY KIND
STY RETRYCNT
TRYADR LDX IBSLOT 1 GET SLOT NUM INTO X-REG
JSR RDADR1& 1 READ NEXT ADDRESS FIELD
BCC RDRIGHT + IF READ IT RIGHT, HURRAH!
TRYADR2 BIT IMASK 1 BHOULD INTERUPTS BE ALLOWED?
BMI  HOINTR1 s NO, DON'T ALLOW THEM.
cLl ) RE~-ENABLED AFTER READ/READADR/WRITE FAILURE.
NOINTR1 DEC RETRYCNT ) ANOTHER MISTAEK!!
BPL TRYADR 5 WELL, LET IT GO THIS TIME.,
LDA CURTRK
PHA i SAVE TRACK WE REALLY WANT
DEC SEEKCNT + ONLY RECALIBRATE ONCE!
BNE DRVERR » TRIED TO RECALIBRATE A SECOND TIME,
LDA #2640 1 RECALIBRATE ALL OVER AGAIN!
JSR  SETTRW i PRETEND TO BE ON TRACK 80
LDA #2400
JSR  MYSEEK i MOVE TO TRACK 00
GOCALY PLA
GOCAL JSR  MYSEEK 1G0 TD CORRECT TRACK THIS TIME!
JMP  TRYTRK2 1) LOOP BACK, TRY AGAIN ON THIS TRACK
*
* HAVE NOW READ AN ADDRESS FIELD CORRECTLY.

*# MAKE SURE THIS IS THE TRACK, SECTOR, AND VOLUME DESIRED

RDRIGHT LDY TRACK 1ON THE RIGHT TRACK?
CPY CURTRK
BEQ RTTRK 3 IF 80, GOOD
#* RECALIBRATING FROM THIS TRACK )
DA CURTRK i PRESERVE DESTINATION TRACK
PHA
TYA
JSR  SETTRK
PLA



GARA RWITST DIGK READ/WRIIE TRACK/SECTOR (16) £0-DEC~79 #000048 PAGE B

FO0S5: 20 05 F1 279 JGR MYSEEW
FOBB: 4C 86 FO 280 JMP TRYADR2 1 GO AHEAD AND RECALIBRATE



SAHA RWTS)Y DIOK RUAL/ZUWRTTE TRACK/SECTUR (16) 20-UEC-79 HO0LLAB PAGE v
Fonp: : 282 » . ! :

FOOB: . 283 # DRIVE 1S ON RIGHT TRACK, CHECK VOLUME MISMATCH

FOOD: <84 #

FOODB: A5 9A 205 RTTRK L.DA VOLUME 1 GET ACTUAL VOLUME HERE

FOBD: 85 89 2846 STA 1BSMOD ) TELL OPSYS WHAT VOLUME WAS THERE
FODF: A5 98 287 CORRECTVOL LDA SECT i CHECK IF THIS IS THE RIGHT SECTOR
FOC1:CS 84 288 cMP  IBSECT

FOC3:FO 02 289 DEQ CORRECTSECT  IF S0, DO WHATEVER WANTED
FOC5: DO BF 290 DNE TRYADR2 1 NO, TRY ANOTHER SECTOR

FOC7: A5 87 291 CORRECTSECT LDA IBCMD » READ OR WRITE?

FOC9: 4A 292 LSR A ) THE CARRY WILL TELL

FOCA: 20 2D 293 BCC HRIT 1 CARRY WAS SET FOR READ OPERATION.,
FOCC: 20 48 F1 294 JSR READI1& i CLEARED FOR WRITE

FOCF:. BO BS 295 BCS TRYADRZ 1 CARRY SET UPON RETURN IF DAD READ
FODLL1: AD DF FF 296 LDA ENVIRON .

FOD4: 29 7F 297 AND #I1WOMEG :

FOD&: BD DF FF 298 STA ENVIRON 1 SET TWO MEGAHERTZ MODE

FOD9?:20 11 F3 299 JSR  POSTNIB1S ;DO PARTIAL POSTNIBBLE CONVERSION
FODC: BO AB 300 BCS TRYADR2 i CHEASUM ERRODR

FODE: A6 B1 301 LDX IBSLOT 1 RESTORE SLOTNUM INTO X

FO"0: 18 302 ALLDONE CLC

FOZ1: A9 OO0 303 LDA 430 i NO ERROR

FOE3: 90 04 304 BCC ALDONEL 1 SAIP OVER NEXT BYTE WITH BIT OPCODE
FOZS: 68 305 DRVERR PLA 1 REMOVE CURTRAK

FOZ&: A9 B2 306 LDA #IBDERR 1 BAD DRIVE

FOz8: 38 307 HNDLERR SEC 1 INDICATE AN ERROR

FOE9: B85 88 308 ALDONE1l STA IBSTAT } GIVE HIM ERROR#

FOEB: BD 88 CO 309 LDA MOTOROFF, X 1 TURN IT OFF. ..

FOCTE: 24 80 310 BIT IMASK ) SHOULD INTERUPTS BE ENADLED?
FOIr0: 30 01 311 BMI  MNOINTR2 i BRANCH IF NOT

FOF2: 58 312 (o0 ¢

FOI"3: AS 9F 313 NOINTR2 LDA ENVTEMP } RESTORE ORIGINAL ENVIRONMENT
FO=5:8D DF FF 314 STA ENVIRON

FO¥r8. 60 315 RTS

FOI"9: 20 19 F2 J16 WRIT VSR  WRITE1LlS yWRITE NYDBLES NOW

FOFC: 90 ER2 arz BeC  ALLDONE 1+ IF NO ERRORS

FOrE: A9 B1 318 LDA #IDWPER 1 DISK 1S WRITE PROTECTED!!

F100: 50 E& 319 BVC HNDLERR i TAKEN IF TRULY WRITE PROTECY ERROR
F102:4C 86 FO 32 JMP  TRYADR2 i OTHERWISE ASSUME AN INTERUPT MESSED THINGS UP
F105: 321 »

F1095: 322 # THIS IS THE ‘SEEK‘ ROUTINE

F103: 323 »  SEEKS TRACK ‘N’ JIN SLOT #X/$10

F1095: 324 # IF DRIVNO 1S NFGATIVE, ON DRIVE O

F105: 325 # IF DRIVNO 1S POSITIYE, ON DRIVE 1

F105. 3246

F1093: 0A 327 MYSEEK ASL A i ASSUME TWO PHASE STEPPER.

F106: 89 99 328 SEER1 STA  TRKNIL 1 SAVE DESTINATION TRACK (#2)

F108:20 19 F1 329 JSR  ALLOFF i TURN ALL PHASES OFF TO BE SURE.
F10B. 20 3£ F1 330 JSR  DRVINDX 1 GET INDEX TO PREVIOUS TRACK FOR CURRENT DRIVE
F10E: B85 85 331 LLDA DRVOTRK, X

F110:895 8C 332 STA CURTRHK 1 THIS 1S WHERE I AM

Fl112: A5 99 223 LDA TRKN! 1 AND WHERE I‘M GOING TO

F114:93 89 334 STA DRVOTRK, X

Fl1146: 20 00 FA4 333 GOSEER JUSR  SEEK i G0 THERE!

F119: A0 03 336 ALLOFF 1Dy #3 1 TURN OFF ALL PHASES BEFORE RETURNING
F11D: 98 337 NXOFF TYA 1 {SEND PHASE IN ACC.)

F11C: 20 4A F4 338 JSR CLRPHASE i CARRY IS CLEAR, PHASES SHOLD BE TURNED OFF

F11F: 88 339 DEY



SARA RUWITSL DISK READ/VIREITE TRACK/SECTOR (16) 20-DEC-79 #000048 PAGE 10

F120: 10 F9 340 BPL  NAOFF
F122:446 8C 341, LSR  CURTRK 1 DIVIDE BACK DOWHN
F124: 40 342 RYS TALL OFF. .. NOW IT‘’8 DARK



SAIA

F125:

F105:

RWiS1

F125:

F125:
F1e9:
F128:
F12A:
F128:
F120:
F1:2B:
F12D:
F12D:
F12B:
F12B:
F128:
F1o8:
F128;
F12B;:
F12D:
F130:
F133:
F134:
F1395:
F138:
F13A:
F1238:
F13D:
F13E:
F13E.
F1:3F:
F140:
Fi141:
F142:
F143;
Fi1a5:
F146&:
Fl4a7:
F148:
F148:
F148:
F148;
Fi48:
F148:

20
5
&0

3E F1
a5

00
8C CO
3ab F1

8c co
03

FO

82

b1

344
345
346
347
348
349
350
351
352
353
354
355

M KEAD/WIRITE TRACK/SECTOR (16) 20~-DEC~-79 #000048 PAGE 11

~

b 0

* THIS SUDRQUTINF SETS THE SLOT DEPENDENT TRACK

» LOCATION. .

»

SETTRK JSR DRVINDX 1 GET INDEX TO DRIVE NUMBER.
STA DRVOTRK, X
RTS

L R T X T S e 2 a2y
SUDR TO TELL 1F MOTOR 1S STOPPED

IF MOTOR 1S5 STOPPED, CONTROLLER'‘S
SHIFT REG WILL NOT BE CHANGING.

* % % %X % %X X%

RETURN Y=0 ANO ZERO FLAG SET IF IT 18 BTOPPED.
»

P R T N X TR 2

CHADRY LDY #0 + INIT 1.OOP COUNTER
CHKADRV1 LDA QéL. X 1 READ THE SHIFT REG

JSR  CKDRTS ) DELAY
PHA
PLA + MORE DELAY
CMP QbL, X 1 HAS SHIFT REQ CHANGED?
BNE CKDRTS 1 YES, MOTOR 1S MOVING
DEY 1 NO, DEC RETRY COUNTER
BNE CHKDRV1 + AMD TRY 236 TIMES
CADRTS RTS 3 THEN RETURN
* .
DRVINDX PHA 1 PRESERVE ACC.
TXA 1 GET SLOT(#$10)/8
LSR A
LSR A
LSR A
ORA IBDRVN yFOR DRIVE O OR 1
TAX + INTO X FOR INDEX TO TABLE
PLA + RESTORE ACC.
RTS

L R R R TR X 2 2 2
»

# NOTE: FORMATTING ROUTINES

* NOT INCLUDED FOR S0S

#*

I E T R R P F AR Y T 2




SARA RWTSE DISK HEAD/WRITE TRACK/SECTOR (14) 20~-DEC-79 #000048 PAGE 12

F148: IR T RIS ESRSTRETEE RS E RS2 S 2L

F148: 389 # o *

F148: 390 + READ SUBROUTINE *

F148: 391 » (146-SECTOR FORMAT) -

F148: 392 # *

F148: kLRI III T SRR TR PRI R R 2T

F148: 394 » . *

F148: ) 395 # READS ENCODED BYTES #

F148: 396 % INTO NBUF1 AND NBUF2 +

Fi1a8: 397 # *

F148: 398 # FIRST READS NHUF2 *

F148: 399 # HIGH TO LOW, *

F148: 400 #» THEN READS NGQUF1 *

F148: 401 = LOW TO HIGH. »

F148: 402 = *

F118: 403 # === ON ENTRY —=—=- »*

F148: 404 = *

F148: 405 # X-REG: SLOTNUM *

F148: 406 # TIMES #10. *

F148: 407 = *

Fi148: 408 = READ MODE (Qé&L, Q7L) #

F148: 409 # *

F148: 410 —e—= ON EXIT =w=-- *

F118: 411 « *

F118: 412 # CARRY SET IF ERROR. *

F14a8: 413 » *

F148: 414 » IF NO ERROR: *

F118: 415 * A-REG HOLDS $AA. *

F118: 416 = X-REG UNCHANGED. *

F118: 417 « Y-REG HOLDS $00. *

F118B: 418 * CARRY CLEAR. *

F118: 419 = ===~ CAUTION --=-- *

F148: 420 = -

F148; 421 # OBSERVE *

F148: 420 # ‘NDO PAGE CROSS’ *

Flag. 423 # WARNINGS ON +

ryan: s 424 » SOME: UHANCHES! ! *

F148: 425 = *

F148: 426 # ~=== ASSUMES -~---— +

F148: 427 # *

F148: 428 = 1 USEC CYCLE TIME *

F128: 429 » L .

Fl1418: QT30 WU N3 3L :
F148: A0 20 431 READ1A LDY #3220 i ‘MUST FIND’ COUNT,
F14A: 88 432 RSYNC DEY 1 1F CAN‘T FIND MARKS
+130. FO 4D 433 BEQ RDERR s THEN EXIT WITH CARRY SET.
F14D: DD BC CO 434 RD1 LDA Q&L X i READ NIBL.

F150:10 FB 435 BPL  RD1 ### NO PAGE CROSS! ##x
F152. 49 DS 435 RSYNC1 EOR H#D5S i DATA MARK 17

F154: D0 F4 437 BNE RSYNC 1 LOOP IF NOT. )
F156: EA 438 NOP i DELAY BETWEEN NIDLS
F157:BD 8C CO 439 RD2 LDA Q&L X

F15A: 10 FB 410 DPL.  RD2 1 ##% NO PAGE CROSS! ###x
F153C. C9 AA 441 CHMP  #EAA 1 DATA MARK 27

F1%E: DO F2 442 BNE RSYNC1! iy (IF NOT, IS IT DM17?)
F140: AO 53 443 LDY #%$53 ; INIT NBUF2 INDEX
F1&2: 444 » (ADDED NIBL DELAY)

F142: 0D 8C CO 445 RD3 LDA Q&L X



DR

F163:
FI14L7:
F159:
F15B:
F14B:
F16E:
F170:
F173:
F176:
Fi78-
F17A:
F17D0:
F17D:
F17€:
F131:
F1B3:
F186:
F139:
F138:
. F18D:
F13F:
F191:
Fi1ea:
F195:
F197:
F19A:
F1%90:
F19D:
F1A0:
F1A2:
F1A4:
F1AS:
F1A8:
Fl1AA:
F1AC:
Fl1AE:
FiAaF:
Fipa
F1D4:
F186:
F1Ba:
Fine:
FlUA:
F1BA:

twWinl

10 FD
C9 AD
Do E7

BD B8C
10 Fb
99 02
AD EF
05 B8O
10 40

10 EE

4C B3

co

03
FF

co

)
=

FF

co

co

co

co

F2

DIGK READ/WRITE TRACK/SECIUR (16)  20-DEC-79 #000048 PAGE 13

146
447

418

449
450
451
452
453
454
455
454
457
458
459
460
461
462
463
464
465
464
467
458
469
470
471
472
473
474
475
476
477
478
479
480
qg1
4032
483
184
485
A86
487
488
489

»
RD4

RDS
RDSA

RD&

RDCKSUM

RD7

RDA

RDERR

»
GOSERV

i##* NO PAGE CROSS! #»#
i DATA MARK 37
1 CIF NOT. 18 IT DML?)

(CARRY SET IF DM3!)

pPL  RD3

CMP  #IAD
BNE RSYCH
LDA Q&L X
BPL RD4

STA NDUF2,Y
LDA INTERUPT
ORA  IMASK
BPL  GOSERV
DEY

BPL RD4

INY

LDA Q&L. X
BrL  RDO9A
STA MDUF1,Y
LDA INTERUPT
ORA  IMASK
BrL.  CGOSERV
CPY MW3E4
BNE RDS

INY

LDA Q&L, X
BPL RDé&

STA NDUF1,Y
INY

BNE RDé&

LDA  Gs&L, X
BPL  ROCKSUM
STA CHKSUM
NOP

LDA Q&L X
BPL RD7

CMP  #1DE
BNE RDERR
NOP

LDA Q&L X
BPL  RLCB

CMP  #$AA
BEQ@ RPEXIT
SEC

RTS

JMP  SERVICE

y### NO PAGE CROSS! #us

1 STORE BYTES DIRECTLY

1 POLL INTERUPT LINE

) {THIS MAY DE USED TO INVALIDATE POLL)

1 INDEX TO NEXT

3} (FIRST TIME Y=0)

1} GET ENCODED BYTES OF NBUF1

1 POLL INTERUPT LINE

1 (THIS MAY BE USED TO INVALIDATE POLL)

JWITHIN 1 MS OF COMPLETION?
)ND POLL FROM NOW ON.

s FINISH OUT NBUF1 PAGE

+ GET CHECKSUM BYTE.

1EXTRA DELAY BETWEEN BYTES

i##% NO PAGE CROSS! #w##x
it FIRST BIT SLIP MARK?

1 (ERR IF NOT)

) DELAY BETWEEN NIBLS.

y#ak NO PAGE CROSS! ###

} SECOND BIT SLIP MARK?

» {DONE IF IT IS)

i INDICATE ‘ERROR EXIT'’

1RETURN FROM READI& OR RDADR1&.

1 G0 SERVICE INTERUPT,




HARA

F10D
F10D:
F10D:

RWTSI

F1BD:.

Flun:
F10D:
F10D
F1BD:
F103D:
F13D:
F1RD:
F1RD:
F1B0D:
F1hD:
F1BD:
-F18D:

FinD:,

F1BD:.
FI1RD:
F18D:

F16D: .
CFinD: .-
F1BD:.
F1B8D:

F1BD:
F10D
F10D:
F18D
F1BD:
F1BD:
F18D:
F10D

F1BD: .

F10D.
FinD;
F1luD:
Fi0D:
F18D:
F10D:

F18D:.

F1GD0D:
Fi0D:
.F1RD:
F1hD:
FliD:
Fian:
FLGD:
FiiD:
F10D:
F1uD;
Fiun:
F10D:
F1uD:
F16D:
F1BD:
F18F:
F1C1:
Fica:

AQ FC
84 95

DO 04

DISK READ/VWRITE TRACK/SECTOR

491

A2

493
494

495
494
497
498

499

200

501
502

503,

504
505
506
507
508

509

510
511
S12
513
514
519
516
517
518
519
520
Sa1

Sa2
523
S24
02295
H26
527
528
529
530
531

532
533
534
535
536
537
538
539
540
541

542
543
514
545
546
547
548

LI I I I I R R R I R P e  E E E E E R R E T E T T TS

(16)

L R NN T D Ny P Tyt

+#*

READ ADDRESS FIELD
. SUBROYT INE
(14-SECTOR FORMAT)

READS VOLUME, TRACK

AND SECTOR

~=== ON ENTRY ----

XREG: SLOTNUM TIMES

READ MODE (Q&L., a70)

-=-~ ON EXIT ————-

CARRY SET IF ERROR.

IF NO ERROR:

A-REG HOLDS $AA.
Y~-REG HOLDS $00.
X-REG UNCHANGED.
CARRY CLEAR

CSSTV HOLDS CHKSUM,
SECTOR, TRACK, AND

YOLUME READ.

USES TEMPS COUNT,
LAST, CEUM, AND

4 BYTES AT CSSTV.

~~-- EXPECTS ----

ORIGINAL 10-SECTOR

NORMAL DENSITY NIBLS

(4-BiT), ODD BITS,
THEN EVEN

---— CAUTION ~=--
OBSERVE
‘N0 PAGE CROSS’
HARNINGS ON
SCME BRANCHZG!!
~—== ASSUMES -~==-

1 USEC CYCLE TIME

rx % ¥

. TR
T WO B A N

* K B %k Kk Kk & & h X k¥ ok R K K £ 2 K Kk R ¥ K K K K *FE KK K E kKK KA KKk AR

R e R T YT E YEL T
RDADR1& LDY #¢FC

STY COUNT

RDASYN  INY

BME RDA1L

20-DEC-79 #000048 PAGE 14

) ‘MUST FIND’ COUNT.

»LOW ORDER OF COUNT.



SARA

F1C4q:
FI1Cs:
F1C8B:
F1CB:
F1CD:
F1CF:
F1Dt:
FiDa:
FI1D5:
F107:
F1D9:
F1DD:
F1DD:
F1DD:
F1:0:
FlE2:
Fl16€4:
F1rb:
Fleb:
FlE8:
F1EA:

F1ED: 1

FI1LF:
FI1FO:
F1F2:
F1¥5:
FI1F7:
F1re:

FIFC:

FLFE:
F1FF;
Fa01:
F202:
Fz04:
FeO7:
F209:
FR00:
F20D:
FR0E:
Fall:
Fa13:
F215

Fa17:
Fa18:
F219:

RWTS

co

co

co

co

co

00

co

co

DISK READ/WRITE TRACKYSECTOR- (16)

549

550

551 RDAL
532

553 RDASNI
554

555

556 RDA2
557

558

959

5460

561 =
562 RDAQJ
563

564

563

566 #
567

568 RDAFLD
5469 RDA4
570

571

572

573 RDAS
574

5795

576

977

578

579

580

581

582 RDAS
583

584

583

586

587 RDA7
588

Su9

590

591 RDEXIT
592 WEXIT
593

1 (2A NIBLS TO FIND
1 ADR MARK, ELSE ERR)
}READ NIBL.
p#ne NO PAGE CROSB! ##w
1 ADR MARK 17?7

1 (LOOP IF NOT)
1+ ADDED NIBL DELAY

3 ##> NO PAGE CROBS! #u»
1 ADR MARK 27

i+ (IF NOT, IS IT AM17?)
i INDEX FOR 4-BYTE READ.

(4ADDED NIBL DELAY)

INC" COUNT -« ::
BEG RLCERR
“LDA - Qe X
BPL  RDAL
CMP  H8$DS
ONE RDASYN
NOP

LDA Q&L, X
BPL  RDAZ
CMP  H3AA
BNE RDASN1!
LDY #%3
LDA Q&L X
BPL. RDA3
CMP 4496
BNE RDASNI1

(LEAYVES CARRY

LDA #30
STA CSUM
LDA Q&L X
BPL RDA4
ROL A

STA LAST
LDA Q&L X
BPL  RDAS
AND LAST
STA CSSTV, Y
EOR CSUM
DEY

BPL RDAFLD
TAY

BNE RDERR
LDA @6l X
BPL RDAé&
CMP #sDC
BNE RDERR
SEI

LDbA Q&L X
BPL  RDA7
CMP  WBAA
BNE RLCFRR
cLc

RTS

CHN RWTS2

j### NO PAGE CROSS! ###
1 ADR MARK 37 .

y (IF NOT, IS IT AM1?)
SET!)

+ INIT CHECKSUM,

i READ ‘ODD BIT’ NIBL.

i#de NO PAGE CROSG! ##%n
JALIGN ODD DITS, ‘1’ INTO LSB.
+ (SAVE THEM)

1 READ ‘EVEN BIT’ NIBL.

pex NO PAGE CROSS! ##%

» MERGE ODD AND EVEN BITS.

1 STORE DATA BYTE.

»LOOP ON 4 DATA BYTES.

1 IF FINAL CHECKSUM

i NONZERO, THEN ERROR.
JFIRST BIT-SLIP NIBL.
)% NO PAGE CROSS! ##%

» ERROR 1F NONMATCH.

+ DELAY (NO INTERUPTS FROM NOW ON)

+ SECOND BIT-SLIP NIBL.
i ##% NO PAGE CROSS! ##x

3} ERROR IF NONMATCH.
i} CLEAR CARRY ON
i NORMAL READ EXITS.

20-DEC-79:#000048: PAGE 15



R IG2 DISK READ/YWRITE TRACK/SECTOR (16) 20-~DEC-79 #000048 PAGE 16

Fa19: o I I AR X TS 2 X
F219: 3 = i »

219 4 = WRITE SUDR . »

Fa219: 5 # (15-SECTOR FORMAT) +

F219: &5 * *
F219: AR IZIIZT ST IS AT S STT S LYY
F219: 8 » *
Fa19: 9 = WRITES DATA FROM »

219: 10 = NBUF 1 AND NDUF2 » .
F219: 11 » *
Fal9: 12 # FIRST NBUF2, *
F219: 13 » HIGH TO LOW. -
F219: 14 » THEN NBUF1, »
Fa219: 15 » LOW TO HIOH. *
F219: 16 *
F219: 17 # ===~ ON ENTRY -—-==
Fa19: 18 » »
F219: 19 » X~-REG: SLOTNUM »
Fa19.: 20 » TIMES $10. -
Fa19: 21 = *
Fel9: 22 # *
F219: 23 # ~-—— ON EXIT ~~=-~ #
F219: 24 » *
F219: 25 » CARRY SET IF ERROR.
Fz19: 26 » (W PROT VIOLATION) =

F219: 27 » *
Fe19: 28 # IF NO ERRDR: *

F219: 29 # »
F219: 30 # A~REG UNCERTAIN. #
F219: a1 = X-REG UNCHANGED. # 0
F219: 32 # Y-REG HOLDS $00. »
Fe19: 33 » CARRY CLEAR. »
F219: 34 + *
F219: 33 % =—=-— ASSUMES —--- »
F219: 36 * »
F219: 37 » 1 USEC CYCLE TIME *
Fel9: 39 » #*
Fel9: kAR T T X R R Y T YRS S T Y -
F219: 38 40 WRITEL1&4 SEC . i ANTICIPATE WPROT ERR.
F21A:BA 41 cLvV 1 TO. INDICATE WRITE PROTECT ERROR INSTEAD OF INTERUPT .
F210: BD 8D CO 42 LDA QG&H, X !
F21E: BD BE CO 43 LDA  GQ7L, X i SENSE WPROT FLAG.:
FeP1:30 FS 44 .t BME WEXIT } BRANCH , IF NOT. WRITE PROTECTED
Fu23 49 FF 45 WRT1 - LDA WeFF )1 SYNC DATA. -
F225: 9D 8F CO 46 STA  Q7H, X 5 (5) GOTO WRITE MODE
Fe28: 10 BC CO 47 ORA  Q6L, X i (4)
Fe2B: A0 04 49 LDY #¢4 i (2) FOR FIVE NIBLS
Fe2D EA 49 NOP 1 (2)
FoPE: 48 50 PHA 1 (4)
Fo2F: &8 51 PLA 1 (3)
F210: 48 52 WSYNC PHA ) (4) EXACT TIMING
Fell: 6.8 53 PLA 1 (3) EXACT TIMING. .
Fzh2:. 20 BD F2 54 JSR  WHIBL7Z )(13.9,6) WRITE BYNC.
F233: 88 55 DEY 1 (2)
F236: DO FB 58 BNE WSYNC } (2%)  MUST NOT CROSS PAGE!
F238: A9 D53 57 LDA H®IDS 1 (2)  1ST DATA MARK.
F23A: 20 BC F2 58 JSR WNIBLY (15,9, 6)

F23D: A9 AA 59 LDA #3AA 1 (2)  2ND DATA MARK



RWISR

F23F:
Fa1e:
F234:
FZa7:
ra249:
F2A:
F210:
F21C:
F2A4E:

251
F253:
Fweo4d:
FeSé:
F258:
FeSB:
FQ5E:
rFabt:
FR&2:
F24,4:
F265:
FR&7:
FaLA:
Fa6C:
FeéD:
Fa&fF:

271

Fav2:
F275:

"F278:
F270: C

F2/D:
Fo7F:
F2R0:
F2e1:
Faa2:
Fang:
FaH4 .
Feas:
F238:
FR30:
FoRE:
Fey
EAN
293
Fa275.
Fa78:
Fo9hA:

- FezD:

F29F.
Fasa:
F244:
Feha?:
F249:
F2AC:
F24F .
F282:
FzR3:
F283:

pc
AD

55

FF

03

€O

FF

02
co
co

o2

co

F2

F2

F2

F2

F2

co

DISK READ/WRITE

60
61

116
117

JSR
L DA
JER
LDY
NOP
NOP
NOP
BMNE
WINTRPT LDA
ORA
NOP
DPL
VRYFRST BMI
WRTFRST LDA
STA
LDA
DEY
BPL
TYA

WNTRPT1 LDA
WMIDLE ORA

WDATAR  INY

WDATA3 NOP

WRCKSUM JUSR

LLDA
JGR
LbaA
JSR

NOWRITE LDA
Lt DA
RTS

*

SERVICE SEC

TRACK/SECTOR ('t &) 20-DEC-79 #000048 PAGE 17

LUMNIBLY
HEAD
UNIDLY
#355

VRYFRST
INTERUPT
IMASK

SERVICE
WRTFRST
NBUF2, Y
QéH, X
Q&L X

WINIRPT

WMIDLE
INTERUPT
IMASK

WDATA2
SERVICE

NBUF 1, Y
Q&H, X
Qs X
HEES
WNTRPT1

NBUF1, Y
Q&H, X
aal, X
CHSUM

WDATA3
WRCKSUM
WNIBL?7
#3DE
WHIBL?
HEAA
WNIBLY
#4ED
WNIBL®
HEFF
WNIBLY
Q7L. X
asL, X

1 (19,9, 6)
i (2) 3RD DATA MARK.
1015, 9, 6)
3 (2) NBUF2 INDEX
1 (2) FOR TIMING
1 (2)
1 (2)
) (3) DRANCH ALWAYS
1 (4) POLL INTERUPT LINE
1 ()
1 (2)
i (2) BRANCH IF INTERUPT HAS OCCURED
1 (3) FOR TIMING.
i (4)
1 (3) STORE ENCODED BYTE.
1 (4) TIME MUST = 32 US PER BYTE!
) (21
1 () (2 IF BRANCH NOT TAKEN)
1 {2) INSURE NO INTERUPT THIS BYTE.
(3) BRANCH ALWAYS
(4) PDOLL INTERUPT LINE
(3)
(2)
i (3) BRANCH IF NO INTERUPT
1 GO SERVICE INTERUPT.
1 (2)
1 €4)
3} {(5) STORE ENCODED BYTE.
1 (4)
I
[

- - =

(2) WITHIN 1 M3 OF COMPLETION?

(3) (2) NO KEEP WRITTING AND POLLING.
1 (2)

1(2)

1 (2)

1 (2)

1 (4)

1 (3)

1 (4) WRITE LAST OF ENCODED BYTES
1(8) WITHOUT POLLING INTERUPTS.
(3)

(3) NORMALLY FOR TIMING

(2)

(3) (29

(3) BRANCH ALWAYS

(13,9, 6) GO WRITE CHECK Sum!!
(2) DM4, BIT SLIP MARK,

(15,9, 6} WRITE IT
(2) DMS, BIT SLIP MARK,
(15,9, 6) WRITE IT.
(2) DM&, BIT SLIP MARK.
(15,9, 6) WRITE IT

(2) TURN-OFF BYTE
(15,9, 9) WRITE IT
1 0UT OF WRITE MODE.
i TO READ MODE.

I RETURN FROM WRITE.

S

{ TREAT INTERUPTION AS ERROR



RW S DISK READ/WRITE TRACK/SECTUR (16) 20-DEC-79 #000048 PAGE 18

F2ua:2C 54 F3 118 BIT  SEV 1 SET VFLAG TO INDICATE INTERUPT
F287: 20 AC F2 119 JSR  NOWRITE ) TAKE IT QUT OF WRITE MODE!
F2BA: 58 120 cLl . i COULD NOT HAVE GOT HERE WITHOUT CLI OH
F2B0: 60 121 RTS . :

F?UCZ 122 Qli}i'I!litlﬂi*&{liﬂil*ll*ﬁ**&

F2BC: 123 » o “*

FoBg: 124 » 7-DIT NIBL WRITE SUBRS #

F20C: 125 = . . »*

F20cC: 126 #  A-REG OR'D PRIOR EXIT »

Fagc: 127 * CARRY CLEARED *

FeDbC: 128 *

¥ 20C: IPsCERT 2SI TN IILS SIS IT S S 22 2 2 4

F2KC: 18 130. WNIBLY? CLC i . 1(2) 9 CYCLES, THEN WRITE.

F2G6D: 48 131 WNIBL7 PHA 1 (3) 7 CYCLES, THEN WRITE.
F2BE: 68 132 PLA 1(4)

F2RF: 9D 8D €O 133 WNIBL STA G&H, X 1 (%) NIBL WRITE 8UB

Faca:1D 8C CO 134 ORA Q&L X 1 (4) CLODBERS ACC, NOT CARRY.
F2C5: 60 135 RTS

FeCs: . 136



RWigS2

FaCé:
FaC6:
Faco:

FaCo:

r2C6h:
F206;
Felh:
F2C6:
Felé:
F2Ch:
F2Ch:
FeCéh:
Fzlh:
Fach:
Fal6:
F2C&:
FuCoh:
F2Co:
Felh:
FoCs:
FoCh:
FoCoh:
Felh:
Fa2C6:
FaCéh:
F2l6b:
FaCh:
Fzlé:
Fa2C6:
Fa2e8:
F2Ch:
FaCB:
FelD:
F2CE:
FeDl:
FeD2.
F20%:
Fan8.
F2D9:
F20B:
F20DD:
FODF:

2¢0:
FoR2:

Foc4a:

FOL7: &

Fa2re:
F2FA:
FerD:
Fer0:
FOF3:

ora:
F2F6:
Fzr8:
FarB:

arc:
Fa+F:
F302:

02
00

k2t

03

03
02

03

F3

03

o2
Fa

-
e

DISK READ/UWRITE TRACK/SECTOR

4138
139
140
141
142
143
144
145
1446
147
148
149
150
151

152
153
154
155
154
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
1688
189
190
191

192
193
194
193

YRS ETTIZASS 2SS ISR 2 22 2 28 )
" ' *

* PRENIBLIZE SUDR *

# (16-SECTOR FORMAT) *
* ' k *
XX 2SR ST SRS ST S SRS T2 22 2 2 2 )
» : ' *
# CONVERTS 256 BYTES OF *
#  USER DATA IN (BUF) INTO =
# ENCODED BYTES TO BE *
# WRITEN DIRECTLY TO DISK. %
* ENCODED CHECK SUM IN *
* 2ERO PAGE ‘CHSUM’. *
* *
* ——-=-= 0ON ENTRY =~—=- *
* . *
# DBUF IS 2-BYTE POINTER *
#* TO 256 BYTES OF USER #
# DATA. *
* *
* === ON EXIT —-——==- *
* *
*  A-REQ CHECK SUM. *
* X-REG UNCERTAIN »
# Y-REG HOLDS 0. »*
# CARRY SET. *
» »

R e R T I I e I T 2
PRENID1&6 LDX #%2

LDY #0
PRENIB1 DEY

LDA (DUF), Y

LSR A

LSR A
ROL  NBUF2-1, X 1 BYTE,

STA NBUF1+1,Y ) (&6 BITS LEFT).

INX JFROM O TO $33
CPX 4856
BCC PRENIB! +BR IF NO. WRAPAROUND,

LDX #®0

BME PREMIBI
LDY #%56

PRENIB2 AND #33F

LDA NIBL, X

DEY
DNE  PRENID3
AND  #33F

PRENIB4 EOR NBUF1+1,Y iNOW DO THE SAME FOR
TAX 1 NIBBLE DUFFER 1
i TO DO AMNY DACK TRACKING (NBUF1-1).

LDA NIDL, X
STA  NDBUFL, Y

LDA NBUF1+1,Y 1 RECOVER THAT WHICH IS NOW

t16)

) START NBUF2 INDEX.
) BTART USER BUF INDEX.
tNEXT USER BYTE.

) SHIFT TWO BITE OF
ROL NBUF2-1, X ) CURRENT USER BYTE
+ INTO CURRENT NBUF2

)y RESET NBUF2 INDEX.

TYA 1+ USER BUF INDEX.

) (DONE IF ZERO)

1 (ACC=0 FOR CHECK SUM)
PRENIB3 EQR NDBUT2-2,Y COMBINE WITH PREVIOUS

1 STRIP GARDAGE DITS.

TAX i TO FORM RUNNING CHECK SUM
i GET ENCODED EQUIV.

STA HNBU-2-1,Y i REPLACE PREVIOUS

LLDA HNBUF2-2,Y RESTORE ACTUAL PREVIOUS

20-DEC-79 #000048 PAGE 19

1 LOOP UNTIL ALL OF NBUF2 I8 CONVERTED.

‘PREVIOUS”



Rwi 82

F209:
F324:
F308;
F309.
F3OC:
F30E:

ca
DO

BD
as
4C

FO

55 F3
b
4C F3

"DISK HREAD/WRITE TRACK/SECTOR (16) 20~-DEC-79 #000048 PACE 20

196
197

198 .

199
Q00
201

INY
ONE
TAX
LDA
STA
JMP

PRENIB4
NIDL, X
CKSUM

SETIMEG

1USE LAST AS CHECHK SUM.

1 ALL DONE.



AN SN RSP

F311:
F311:
F3t1:
F3t1t:
F311:
F311:
FRALt:
F311:
F313:
FJ195:
F318:
Fa18:
F31E:
F31F:
F&E21:
F3,2:
F325:
F328:
F320.
F3oC:
F32€:
F330;
F333:
Fu24:
F336:
F328:
F339:
F330:
F33E:
F341:
F342:
F315:
F234:
F318.
Fa29:
F32B:
F3ac:
Faac:
F34F:
F451:
F3%4:

00
00
Fa
96
00

16
56

FB
00
02
02
9B

ED

03

03

02
F3

o2

F3

02

03

03

FF

FF

DILIN KEAD/ZAR LT

203
204
209
206
207
208
209
210
211

212
213
214
215
216
217
218
219
220
221

222

fadn)
= e

224
225
22

227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

IRACK/5ECTUR (16)

20-DEC-/9 #0O00048 PAGE 21

AR K N R R R R

#

* POSTNIDIL.IZE SUDR
L] 16-GECTOR FORMAT

*

*
»
*
»

T2 ZSS SIS 2 2 2 2 2 2]

#*

POSTNIGBL1S6 LDY #$53

PNIBL1

PNIBL2

POST1
POSTR2

POSTERR
SETIMEG

SEV

L.DA
LDX
EOR
STA
DEY
BPL
INY
LDX
EOR
STA
INY
BNE
LDX
EOQR
SEC
BNE
L.DX
DEX
AMI
LDA
LSR
ROL
LSR
ROL
STA
INY
BNE
CcLC
EGQU
LDA
ORA
STA
RTYS

#s0

NBUF2, Y
DMIDL, X
NBUF2, Y

PNIBL1

NBUF 1, Y
DNIBL, X
NDUF 1., Y

PHIBL2
CKsuUM
DNIBL, X

POSTERR
Hi54

POST1
NDUF1,Y

NDUF2, X

A
NDUI2, X
A
(BUr), Y

POST2

..

ENVIRON
HONEMEG
ENVIRON

—_ - e -

)
i
)
)
)
}

JFIRST CONVERT TO & BIT NIBBLES
) INIT CHECK SUM
GCET ENCODED BYTE.

) REPLACE WITH & BIT EGUIV.

JLONP UNTIL DONE WITH NIBBLE BUFFER 2
INOW Y=0
1 DO THE SAME WITH

) NIDBLE BUFFER 1
1 DO ALL 2356 BYTES

1 MAKE SURE CHECK SUM MATCHES
1 DETTER DE Z1ERD! :

1 ANTICIPATE ERROR

BRANCH IF IT IS.

INIT NBUF2 INDEX.

NDUF IDX $33 TO %0.
WRAPAROUND IF NEG.

SHIFT 2 DITS FROM
CURRENT NBUF2 NIDL
INTO CURRENT NBUF1
NIDL.

BYTE OF USER DATA.
NEXT USER BYTE.

1 GOOD DATA.

»SET TO ONE MEGAHERTZ CLOCK RATE

) (GEV USED TO BET VFLAG)



RATGE

F305:
FES&
+3955:
FR3595:
F359:
F359:
F3395:
F3955:
F339:
F339:
F355:
Fas5s:
Fi355:
F305:
F3y5:
F358
Fi58:
FUSE:
F361:
FR64:
Faa?:
F35A:
F34aD:
F370:
Fa73:
Fa76:
Fu79:

F37C:

FA7F:
F392:
Fu35:
F388:
Fe38:
F33E:
Fa91:
F3374:

DISK READ/WRITE TRACK/SECTOR

2439
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
2635
266
247
268
269
270
271
272
273
274
275
276
277
278
279
280

IREZZEEREERRIRZAERS A2 K222 R

* »
* 6-BIT TO 7-BIT »*
* NIBL CONVERSION TADLE +
» *

IEETZE RSN IS LSS 22 L L 1)

*

CODCS WITH MORE THAN

ONE PAIR OF ADJACENT
ZERUES OR WITH NO

ADJACENT ONES (EXCEPT
B7) ARE EXCLUDED.

* X % ¥ %
& & ® ® ¥ ¥ ¥

*

R e e R T R S e g

NIBL DFB  $96, 397, $9A
DFB 498, ¢9D, $9E
DFB  $9F, $A6, $A7
DFB 2ADB, $AC, $AD
DFB  $AE, $AF, $82
DFB $B3, $B4, $89
DFB #B6, $B7, $B9
DFB $BA, $03, $8C
DFB  $BD, $DE, $BF
DFB  #CB, #CD, $CE
DFB  $CF, D3, $D6
DFB  $D7, D9, $DA
DFB  ¢DB, #DC, $DD
DFB  $DE, $DF, $E3J
DFB  $E&, $E7, $E9
DFB  $EA, $EB, $EC
DFB  $ED, 3EE, $EF
DFB  $F2, $F3, $F4
DFB  $F5, $F&, $F7
DFB  8F9, $FA, $FB
DFB  $FC, $FD, $FE
DFB  $FF

(14&) 20-DEC-79 #000048 PAGE 22



RWiIS2 DISK READ/WRITE TRACK/SLECTUR (16) 20-DEC-7%9 #000048 PAGE a3

F395: DHD KRR RN KSR ERRRR RN

F339: 283 *

Fa79: 284 = 7-BIT TO 6-BIT *

F375: 285 # ‘DENIDBLIZE‘ TADL »

Fu95: 284 » (146-SECTOR FORMAT) #

F37?95: 287 # E *

F379: 288 # VAL ID CODES *

F475: 289 * $96 TO ¢FF ONLY. *

F3795: 290 » *

F479: 291 *

FA%5: 292 # CODES WITH MORE THAN #

F599: 293 » ONE PAIR OF ADJACENT »

F375: 294 ZERVES OR WITH NO * ’
F395: 295 # ADJACENT ONES (EXCEPT #

F395: 296 » BIT 7) ARE EXCLUDED.

F3¥5: DT W N BN B S

FU95: 00 298 BRK ONE BYET LEFT OVER

F300: 299 DNIBL EQU RESRWTS+$300

F376: 00 01 98 300 DFB $CO0, $01, %98

F399:99 02 03 301 DFB $59, $02, $03

F39C:9C 04 05 302 DFB  $9C, $04, $05

F33F: 06 A0 Al 303 DFB %064, $A0, $A}

F3A2: A2 A3 A4 ooy} DFB $A2, $A3, $A4

F3A5: A5 07 08 305 DFB  $A5, $07, $08 .
F3AB: AB A9 AA 306 DFB  $A8, $A97, $AA :
F3AB: 0?9 OA OB 307 DFB  $09, $0A, $0B

F2aE: OC OD BO 308 DFB  $0QC, $0D, $BO

F4B1: D1 OE OF 309 DFB $B1, $0E, $OF

F364:10 11 12 310 DFB $10, %11, %12

Fs07:13 P8 14 311 DFB  $13, 408, $14

Fana: 15 16 17 312 DFB %15, $16, $17

F4BD: 18 19 1A 313 DFB $18, %19, $1A

F3C0:CO C1 C2 314 DFB $CO, $C1, $C2 : o

F3C3:C3 €4 €5 319 DFB $C3, $C4, $CH

r3Ch.:C6 C7 CB 316 DFB 4Cé, $C7, $C8B

F3C9:C9 CA 1D 317 DFB  $C9., $CA, $1D

Fucc:CC 1C 1D 3198 DF3  #$CC, $1C, $1D

F3CF: 1E DO D1 319 DFB $1E, D0, $D1

F302: D2 \F D4 320 DFB  $D2, $1F, $D4

FALS: D3 20 21 321 DFB  $D3, $20, $21

+308: b8 22 23 322 DFB %P8, $22, $23

F30B: 24 25 26 323 DFDB $24, $25, $26

F3DE: 27 28 EO0O 32 DFB %27, $28, $EO

F3<1:E1 E2 E3 32 DFB $ELl, $E2, $E3

FiZ4:E4 29 2A 32 DFB  $E4, $29, $2A ] : .
F237.28 EB 2C 327 DFB 420, $E8, $2C ol
F3CA: 2D 2€E 2F 32 DFB $2D, $2E, $2F ’ - .
F3CD:30 31 32 32 DFB %30, $31, $32 Y
FYFO:FO F1 33 330 DFB  $FO, $F1, $33

F3F3:34 3% 36 331 DFDB 34, 395, $34

F3F&6: 37 38 FB8 332 DFD $37, $38, sF8

F3F9: 39 3A 38 333 DFB $39, $3A, $30

+3FC: 3C 3D 3E 334 DFB $3C, $3D, $3E

F37F: 3F 3338 ! DFB  #3F



VLD

F400:
F400:
Fa00,
F490:
- F4450:
£400:
F490:
FaQ0:
F400:
F400:
F100:
F200:
. F100:
FA00:
FA00:
FAQO0:
F100:.
F100:
F100:
- FY00:

~F100: .
F400; .

F100:

F100; ;.

Fa00:
F100:
F-A00:
F400:

F400: -

CF4Q0:
F4Q0:
F400:
Fa00.
Fa00:
Favo:

F4a00: .

00,
F400:
F400;
F400:
F400:
Fa00:
F4Q00:
F400:
Fa00:
. Fa4Q0:
F400:
Fa02:
F404:
F106:
F308:
F30A:
FA0C:
F40E:
Fa0F;
F4q11;
F4a13:
F415:;

DIGK READ/WRITE

337

- 338

33%

‘340

341
342
343

344
aas.

346
347
348
349
350
331

as2

353
354
355
356

~397

358
359

- 360

361
36
363
364
365
366
367
368
369
370
371
372

273

374
375
376
377

378

379
380
381
382
383
384
385
a8é6
387
3e8
389
370
371
392
393
394

TRACK/GECTOR (16)

IZEXSSEEART AR A NSRS SRS 2

*

*

# FAST SEEW SUBROUTINE

»
*
= W

l'lﬂiﬁli&?ifﬁiﬂﬁ#fﬁi*il'ﬂ!

A_
v_
x_

cv

% % & ¥ X ¥ ¥ ¥ ¥ X X ¥ X X ¥ ¥ ¥ X ¥ ¥ ¥k X % X kK ¥ & ¥ ¥ ¥ ¥k £ % % ¥ & k ¥ ¥

+#*

T

——== ON ENTRY —-==

X-REGC HOLDS SLOTNUM

IMES $10.

A~REG HOLDS DESIRED

HALFTRACK.

(SINCLE PHASE)

CURTRK HOLDS CURRENT

HALFTRACK.

--- ON

EXIT ~—ws=

REG UNCERTAIN.
REG UNCERTAIN

REG UN

DISTURBED.

CURTRK- AND TRWN HOLD

FINAL HALFTRACK.

PRIDR HOLDS PRIOR

HALFTRACK IF SEEK
WAS REQUIRED.

MONTIMEL AND MONTIMEH

ARE INCREMENTED BY
THE NUMBER OF

100 USEC GQUANTUMS
REQUIRED BY SEEK

FOR MO

TOR ON TIME

OVERLAP.

RTRK,
PRIDR,
MONT IM

~-- VARIABLES USED —--~

TRKN, COUNT,
SLOTTEMP
EL, {ONTIMEH

Xk B X & & Kk B KX X % K K E K F K KK K K KK KKK KX KKK K KSR LRR

*

LEZ SIS TSR ERSE LIS L LS R

SEEK

SEEKR

STA
CMP
BEG
I.DA
STA
LDA
STA
SEC
s08C
BEQG
pCs
EOR

TRKN
CURTRK
SETPHASE
#t0
TRKCNT
CURTRK
PRIOR

TRKN
SEEKEND
our
HEFF

i SAVE TARGET TRACK
1 ON DESIRED TRACK?
| YES, ENERGIZE PHASE AND RETURN

) HALFTRAGI COUNT.
1 SAVE CURTRK FOR
i DELAYED TURNOFF.

i DELTA-TRACKS.

1BR IF CURTRK=DESTINATION
(MOVE QUT, NOT IN)

CALC TRKS TO GO.

20-DEC~-79 4000048 PAGE 24

-



\J

RWY

[
i

Fa17:
F4a19:
FAa1B:
Fa1D:
F41F:
F401:
F423:
F4ao5:
FA27:
F4o9:
F12A:
Fa20:
FA2E:
Fa31:
F434:
Fa4a36:
Fa37:
F4a3A:
F4a3D:
Fa10:
Faca:
Fa44:
Faa?:
F418:
F34A:
F4aC:
F34D:
FaarF:
F450:
Fa53:
F455:

81

80
a1

Fa
Fa
Fa

Fa
Fa
Fa

Fa

co

DISA RCAD/WRILE TRACK/SECTOR (16&) 20~DEC-79 #000048 PAGE 25

393
396
397
390
399
400
401
402
403
404
405
406
407
408
409
410
411.
412
413
414
415
16
a17
418
419
420
421
422
423
424
425

“ING
ncce
ouUT:« i ADC:
DEC
MINTST CMP
BCC
LDA
MAXTST CMP
BCS
STEP TAY
SEC
STEPR JSR
LDA
JSR
LDA
cLC
JSR
L.DA
JSR
INC
BNE
SEEKEND JSR
cLC
SETPHASE LDA
CLRPHASE AND
ROL
ORA
TAX
LDA
LDX
SEEKRTS RTS

CURTRK -

MINTST
HeFe
CURTRK
TRICNT
MAXTST
TRICNT
#e?
STEP2

SETPHASE
ONTABLE, Y
MSWAIT
PRIOR

CLRPHASE
OFFTABLE, Y
MSWAIT
TRACNT
SEEK2
MSWAILT

CURTRK
43

A
1DSLOT

PHASEOFF., X
IBSLOT

“INCR CURRENT TRACK (IN).

(ALWNAYS TAKEN)
1 CALC TRKS TO GO.
1 DECR CURRENT TRACK (0OUT).

AND ‘TRKS MOVED'.

+ IF TRACNT>$B8 LEAVE Y ALONE (Y=38).
1 ELSE SET ACCELERATION INDEX IN Y

i FOR 'ONTIME
5 €100 USEC INTERVALS)

) FOR PHASEOFF
1 TURN OFF PRIOR PHASE
THEN WAIT ‘OFFTIME’.

(100 USEC INTERVALS)
‘TRACKS MOVED‘ COUNT.
(ALWAYS TAKEN)
1 SETTLE 25 MSEC

1 SET FOR PHASE OFF
1 GET CURRENT TRACK
JMASK FOR 1 OF 4 PHABES
i1 DOUBLE FOR PHASEON/OFF INDEX

1 TURN ON/OFF ONE PHASE
1 RESTORE X-~REQ
1 AND RETURN




RUIGY DIUK HEAD/ZWRITE TRACK/SECTOR (16) 20-DEC-79 #0000480 PAGE 26

Fassk: A2D7 WMo NN

Fa5&: 428 # *

FaA56: 429 = MSWAIT SUDROVUTINE »

T45¢6:; 430 = *

Fa54: SBT3 80003 00T T A3 %

Fa.4: 432 # o *

F4Sé6: 433 += DELAYS A SPECIFIED *

FAaLh: 434 # NUMJER OF 100 USEC *

FA456: 435 # INTERVALS FOR MOTOR +

FaLh: 436 # ON TIMING. *

406 437 » *

Faoé: 439 = —-—== ON ENTRY =--=- *

Fa354:; 439 = *

FAS6: 440 # A-REG: HOLDS NUMBER *

F456: 441 » OF 100 USEC *

F35&: 442 INTERVALS TO *

Fa56: 443 » DELAY. *

FADS: 444 *

Fa54: 445 = =wmie O EXIT =ss== *

FALSL: 3445 # *

F3156: 447 = A-REG: HOLDS $00Q. *

Fa56: 448 » X-~-REG: HOLDS $00. *

Faos: 449 » Y-REG: UNCHANGED. *

T4L6: 450 = CARRY: SET. *

496 451 % *

F4564: 452 # MONTIMEL, MONTIMEH *

F45Ss: 433 # ARE INCREMENTED ONCE +

4954 454 » PER 100 USEC INTERVAL#

Fas6: 455 = FOR MOTON ON TIMING. %

F454: 456 # *

Fa9s: 457 % === ASSUHES ———= *

Facéh: 458 =# »

Fas5s: 459 = 1 USEC CYCLE TIME *

F356: 440 # *

Fa56: GOT TN

Fass: A2 11 4462 MSWAIT LDX #3111

Fasg: CA 463 MSWI DEX DELAY 8& USEC
F4a59: DO FD 464 BNE MSW1

FASB: E& 99 4465 INC MONTIMEL

F45D: DO 02 468 BME HMSW2 DOUDLE~-BYTE
FAasF: ES 9A 4467 INC  MONTIMEH INCREMENT
F4&t .38 468 MSW2 SEL

Fas2:£9 01 4469 SBC  #$1 DONE ‘N’ INTERVALS?
F464.D0 FO 470 BNE MSWAIT (A-REG COUNTS)
Fabé: 60 471 RTS

F167: 472 #



RWiSS

FA67:
FALT:
FA47:
FAA7:
FY47:
FA47:
Faa7:

F187:
FALA:
FabD:
F470:
Fa473:

F374

01

"
=

1D
70

22

1D

30

-
o

1C
2C
1F
1C

]
&

{E
1C

-
=

1€
1C

DEISK READZWRITE TRACKR/SECTUR

474
475
478
477
478
479
480

481

432
433
434
485
4864

IZXTXZI NSRS YIS AR SIS S22 2 2 4

* *
% PHASE ON-, CFF-TIME *
* TABLES IN 100-USEC »
# INTERVALS. (SEEW) L
* »
Py E Y R R N I e S 2

ONTABLE DFB 1, $30, $28
DFE  $24, $20, $1E

DFB  #1D, $1C, $1C
OFFTABLE DFB $70, $2C, $26
- DFB  $22, $1F, $1E

DFB  $1D, $1C, $1C

(146)

20-DEC~-79 #000048 PAGE 27



UYL DISK READ/WRITE TRACK/SECTOR (16) 20~DEC-7% #000048 PAGE 28

F479:84 83 488 BLOCKIO STX IDTRK
F1/B: A0 05 449 LDY H$3

Fa7D: 48 490 PHA

FAZE: OA . 471 TRKSEC ASL A

F47¢: 26 83 492 ROL  IBTRK
Fi31: 88 493 DEY

F492: DO FA 494 BNE TRKSEC
F484: 68 4935 PLA

Fa35: 29 Q7 496 AND  #%7
FAR7: AB 497 TAY

F188: B9 A0 F4 4949 LDA SECTADL,Y
F480: 85 B84 499 STA IBSECT
F48D: 20 00 FO . 500 JSR  REGRWTS
F490: B0 OB 501 BCS AQUIT
F492: E6 86 502 INC IBBUFP+1
FA94: E6 84 503 INC IDSECT
Favb: E4L B4 504 INC . IBSECT
Fi98: 20 00 FO 505 JSR  REGRWTS
Fa9D: C& B6 506 DEC IBDUFP+i
Fa7D: AS 88 507 Qui1YT LDA IBSTAT
Fa5F: 60 508 RTS

F3aa0: 509 »

Far.0: 510 SECTABL EGU =
Fasr0: 00 04 0B 511 DFB  $0, %4, %8
Fanr3:0C 01 05 512 DFB ¢C,%1,$3
F4A6: 09 OD 313 DFB %9, $D

F3a8: 514 »



RUWIL2

F448:
Fang:
Fang:
Faa8:
Faag:
F4aAB:
Fa:s8:
Fas.8:
Far8:;
Fars:
F4AB:
Fang:
F4AB:
FaAD:
Faag:
FaAB:
Faag:
FFO9:
FFOB:
FFD9:
CQLb:
FaAB:
FANB:
Faag:
FAD:
FAaAnE:
Fanl:
Fapa:
Fané:
F4a08:
Fap9o:
F4RC:
Fa06F:
Faclt:
F4c4a;

8D
AD
2D
30
AD
30
18
AD
AC
10
AD
60

FF
FF
co
co
FF
FF

FF

DEGK READ/WRITE TRACK/SECTOR (té)  20-DEC-79 #000048 PAGE 29

216
517
518
519
520
s521
522
523
524
525
526
S27
528
529
530
531

532

533

534
935
536
537
538
539
540
541
542
943
544
545
5464
w47
548
349

*

‘v .

* JOYSTICK READ ROUTINE
*

»*

*

#*

#*

*

* Y=

* CARRY CLEAR

#*

#* IF CARRY EET,

# WAS INTERUPTED &
* ACC & Y ARE INVALID
*

*

TIMLATCH EQU $FFD9

TIMERIL EQU

TIMERIH EGU

JOYRDY EQU

*

ANALOG EQU
STA

ANLOG1 LDA
AND
BMI1
L.DA
BMl
cLC
LDA
LDY
BPL
LDA

550 GOODTIME RTS

IR SR I 2 O B BN AR 2 2R
ENTRY: ACC= COUNT DOWN HIGH
X%Y= CON'T CARE

EXIT: ACC= TIMER HIGH BYTE
TIMER LOW BYTE.

I O B B R I R IR N R

$FFDB
$FFDY
$C0b6

*
TIMLATCH
INTERUPT
JOYRDY
ANLOGL
JOYRDY
GOODTIME

TIMERILIH
TIMZIR1L
GOODTIME
TIMERIH

* x> SUCCESSFUL ASSEMDLY: NO ERRORS

ROUTINE

[ 2 I T S I B U I B R IR R R R

X X ¥k %x % & & % kK ¥ %X ¥ ¥* ¥ %

1 CARRY SHOULD BE SET!
i START THE TIMER!

JWAIT FOR ONE DR THE OTHER TO Q0 LOW

JWAY 1T REALLY THE JOYSTICK?
1 NOPE, FORGET 1IT

) TIME’S A SLIP SLIDIN AWAY

+ NOW, WHAT TIME 18 IT?

3 TIME WAS VALID!
}HI BYTE CHANGED.



SYMUUL TALLE

FOE9
Fa4ab
F128
FOSO
97
F300
7Co80
£0
?FOAL
FOEQ
82

84

83

B8A
F41F
coa8
F156&
K255
F2AC
80
7COB1
Fla22
F311
F2E4
co8c
F14D
F17E
F1AF
F1EA
F1BD
F19D
F148
F1aa
TF106
Fi143
Faag

YEALY:

Fro9g

99
FO70
F256
F24E
F2BC
FOF9

ALDCNE1
ANLOG)
CHIKDRY
COMNWAILIT
CSSTV
DNIDL
DRVIEN
DVMOT
GOCAL
HNDLERR
IBDERR
IBSECT
IBTRK
10BPDN
MINTST
MOTOROFF
MSWALT
NIDL
NOWRITE
ONEMEG
PHASEON
PNIBLZ2

POSTNIB1&

PRENID3
a6l

RD1
RD5A
RDB
RDA4
RDADR1S
RDCKSUM
READ1&
RSYNC
SEEK1
SEEKEND
SETPHASE
STEP
TIMLATCH
TRAN1
TRYTRKD
VRYFRST
WINTRPT
WNIBLY
WRIT

SORTED BY

FOEO
?F479
F13D
FOC7
7
FO31
FOES
FFDF

Faca:

80

SYMBOL

ALLDONE F119
DLOCKID 9B
CRDRTS | b
CORRECTSECT ?FOBF
CSUMLE - 1
DRIVSEL cosa’
DRVERR F13€E
ENVIRON F
COODTIME ?F114
HRDERRS a3
IBDRVN 80
IBSLOT a9
IBWPER (=11}
JOYRDY 93
MONT IMEH 99
MOTORON Fa458
MYSEEK 0200
NODR IVERR Fo8Dn
NXOFF Fa470
ONTADLE FA1B
PHASON ?C080
POST1 F33e
PRENID1 F2cs
PRENID4 9D
G7H COBE
RD2 F162
RDS F192
RDA1 Fib2
RDAS F204
RDAFLD F1CD
RDERR F217
REGRWTS 93
RTTRK F4A0
SEEKR2 94
SEEKRTS F2B3
SETTRK F394
TEMP FFD9
TRACK 99
TRKSEC FoB6
TRYTRK 7F
WDATA2 F281
VWMIDLE ?F 2DF
WNTRPT1 F295

WRT1 F298

20-DEC-79 #000048 PAGE 30

ALLOFF
BUF
CKSUM

CORRECTVOL
‘csuM

DRVOEN
DRVINDX
ENVTEMP
GOSEER
10BUFP
1DNODRV
IDSMOD
IMAGK
LAST
MONT IMEL
MSW1
NDUF 1
NOINTR1
OFFTADLE
ouT
PHSOFF
POST2
PRENIB1&
PRIOR
Q7L

RD3

RD&
RDA2.
RDAA
RDASN1
RDEXIT
RETRYCNT
SECTADL
SEEKCNT
SERVICE
SEV
TIMER1NH
TRACNT
TRYADR2
TWOMEG
WDATA3
WMIBL
WRCKSUM
WRTFRST

?F4AB
F12D
F44A

?5

ANALOG
CHKDRV1
CLRPHASE
COUNT
CURTRK
DRVOTRK
DRVWALT
GOCALL
GOSERV
IncMD
IBRERR
IBSTAT

"INTERUPT

MAXTST
MOTOF
MGW2
NDUF2
NOINTRZ
oK
PHASEOFF
PNIBL1
POSTERR
PRENIB2
Q&H
QUIT
RD4

RD7
RDA3
RDA7?7
RDASYN
RDRIGHT
RSYNC1
SECT
BEEWK
SET1MEG
STEP2
TIMERIL
TRKN
TRYADR
VGLUME
WEXIT
WNIBL7
WRITELS
WSYNC



SrhioL

CL7F
gt
a3

.83
89
.93
95
97
99
. 9D
0200
€080
o089
cosb
FO31
FO5S0
FO7F
TFOAL
FOC7
FOE?
TFL06
F125
F135
F152
F17D
F1AS
F1BD
Fi1D2
F1F2
F218
- F23aE
FRLA
F2AC
TFRDF
TE2E7
FJ13
F34C
F 100
FA29
F148
F158
TFA79Q
7FAAB
F¥D9

-J

TAULE SORILD DY
TUOMEG 80
IBSLOT a1
1BRERR a3
IDBUFP 87
1BSMOD 8aA
RETRYCNT 94
COUNT 94
TEMP 98
TRACK 9A
PRIOR. 9E
NDUF 1 0302
PHASEDFF 7co81
MOTORON COBA
Q&H COBE
DRIVSEL FO3D
COMUATLT 7F060
TRYADR FOBs
GOCAL FOA7
CORRECTBECT FOEO
ALDONE FOF3
SEEK1 ?F116
SETTRK F128
DRV INDX F148
RSYNC1 F157
RDS F17€
RD7 F1AF
RDADR16 Fict
RDAZ F1DD
RDAS F204
WEXIT Fa19
WINTRPT Fase
WMIDLE Fa7zi
NOWR I TE Fapa
WNTDL Face
PRENID2 FoF8
PMIOIL Fa22
POSTERR F34C
SEEK Fa0A
MAXTSY ?Fa29
SETPHASE Faan
MSW1 Fa61
BLOCKIO F47E
ANALOG FAAD
TIMLATCH FFD9

ADDRESS

1BNODRV
THVUPER
IBTRW
1pCMD
10BPDN
SEEKCNT
CKSUM
SECT .
,MONT IMEH
TRKN
NBUF 2
PHASON
DRVOEN
a7L
DRVWAIT
NDDR IVERR
TRYADR2
RDRIGHT
ALLDONE
NOINTRR2
GOSEEK
CHKDRY
READ1&
RD2

RD5A

RDB8
RDASYN
RDA3
RDA&
WRITE1G
VRYFRST
VIDATAR
SERVICE
PRENID14
PRENIDA
PNIDL2
SETIMEG
SEEK2
STEP
CLRPHASE
MSW2
TRKSEC
ANLOG1
TIMERIH

20-DEC-79 #000048 PAGE 31

HRDERRS
IDDERR
IBSECT
IBSTAT
IMASK
LAST
CSSTV
MONT IMEL
VOLUME
ENVTEMP
JOYRDY
PHASEON>
DRVI1EN
Q7H

aKn
TRYTRHK
NOINTR1
RTTRK
DRVERR
WRIT
ALLOFF
CHKDRV1
RSYNC
RD3

RD&
RDERR
RDA1L
RDAFLD
RDA7
WRT1
WRTFRST
WDATA3
WNIBLY
PRENID1
DNIBL
POSTHY
SEV

ouT
BTEP2
SEEKRTS
ONTABLE
QuUIT
GOODTIME
ENVIRON

ONEMEG
TBDRVN
DRVOTRHK
CSUM
CURTRK
TRAKCNT
CSUM1
TRKN1
BUF .-~
DVvMOT
PHSOFF .
MOTOROFF
[c71
REGRWTS
MOTOF
TRYTRK2
GOCAL1
CORRECTVOL '
HNDLERR ’
MYSEEK
NXOFF
CKDRTS
RD1

RD4
RDCKSUM
GOSERV
RDASN1
RDA4
RDEXIT
WSYNC
WNTRPT1
WRCKSUM
WNIBL7
PRENIB3
POSTNIB1&
POST2
NIDL
MINTST
SEEKEND
MSWALT
OFFTABLE
SECTABL
TIMERIL
INTERUPT
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DIAGHUSTICS

0020:
CCJ0:
0000:;
0C30:
CCO0:
0CD0:
0020:
0000
0C20:
CCo0:
00200:
CJ21:
0020:
c010:;
c018:
Cco19:
001A:
Co37:
GoBs.
0271:
Fa79:
003D:
02FF:
1319:
16810:
C000:
ccog:
COo10:
c0s8:
COA7:
C0%0:
CO51:
CO46:
CoCO:
COF4:
coi"a:
COr3:
C100:
C200:
C300:
C300:
CFFF:
FFNO:
FrDF .
FFED2:
Fropgd:
Freo:
FFEF:
Fre2:
FFed:
FC25:
FDO7:
FLOF:
FRC7:
o8
FDTD.
FRO1:
00D0:

SARA DIAGNUGTIC ROUILINES

N Y e R e I TR Y2

»

#SARA DIAGNOSTIC TEST ROUTINES

u

#*DECEMBER 18, 1979

% BY

+W DROEDNER & R. LASHLEY

#

#COPYRIGHT 1979 BY APPLE COMPUTER, INC.
*

L R T e A e e 2 e L
ROM EQU %1 FOR RAM VERSION,
IRPG EQU <0

IRPGI EQU  $10

PTRLO EQU ZRPG1+8
PTRHI EQU ZIRPG1+9
BNK EQU IZRPG1+%A
I1BCMD EQU $8B7
IBBUFP EQU %895
PREVTRK EGQU %91

BLOCKIO EQU $F479

cv EQU  $5D

STKO EQU $FF

TBNK EQU  $1400+PTRHI
PHP EQU $1BJ0+ZIRPQ!L
KYDD EGU  $C000

KEYBD EGU  $C008
KBDSTRE EGQU $CO10
PDLEN EQU $C058

ADRS EGU  $C047
GRMD EGU %CO350
TXTMD EQU $COS51
ADTO EQU $C0b6
DISKOFF EGQU $CODO

ACIAST EGU $COF1
ACIACM EQU  $COF2
ACTACN EQU #%COF3

SLT1L EQU  #%C100
stra EQU $C200
SLT3 EQU $C300
SLT4 EQU 4C400
EXPROM EQU 4CFFF

IPREG EQU  $FFDO
5YSD1 EQU  $FFDF
syYsna2 EQU $FFD2
SYSD3 EQU  +FFD3
SYSEQ EQU SFFEOQ
DBNKGW EQU $FFEF
SyseE2 EQU $FFER2
SYSE3 EQU &FFED
couT EQU 3$FC25
CROUTY  EQU $FDO7
KEYIN EQU $FDOF
SETCVH EQU $FBC7
CLDSTRT EQU %FD98
SETUP EQU  $FD9D
MONITOR EQU #$F901
#

20-DEC-79 #000049 FAGE I

1 IF TRUELY ROM



DIAGHOSTICS

FACS:
FAC€Co:
Fics:
FACO:
F4acCD:
FACD

Fano:
FAD3:
Fabé:
Fang:
FY0A:
FaDD:
FAs0:
FAE3:
FYh:
FAE7:
FacEe:
F4cC:
FAacE:
FAEE:
FIAEE:
FARE:
F4CE:
F4c0:
Far3:
FAaFs:
F4+8:
F4rD:
FAFE:
FAFF:
F502:
F50 5
Fo06&:
F307::
Fals:
FZ0C:
FODE:
Fuit:
F513:
F516:
F3517:
FS18:
FS51A:
F951D:
FHAF
Foat:
F524:
Fo24:
F524;
F524:
Folhb:
F528:
FS2A:
FoC:
Fo2D:
FozF:
F530:

NEXT

D1
ne
13

SARA DIACKISTIC RUGUTINES

OBUECT FILE NAME IS

n2
10

FF

FF

co

co

Fé

60
61

ORG
RAMTBL  DIFD

CHPG EQU

20-DEC-79 #000049 PAGE

DI~G. OBJ
$FACS
30,981, $02, $BA, $B9, %10, $0, ¢13

#*

DC1  ‘RAM’
DCI  ‘ROM’
DC1  ‘VIAY
DC1 ‘ACIAY
DC1  ‘A/D’
DCI  ‘DIACNOSTIC’
pc1  ‘zP’
DCI  ‘RETRY’
*
* SETUP SYSTEM
*
3
LDA #$52+ROM TURN OFF SCREEN, SET 2MHI SPEED
STA SYSD1 AND RUN OFF ROM
LDX #$00 SET BANK SWITCH TO ZERD
STX SYSEO
STX DBMASW :
STX 2PREQ AND SET ZERO PACE SBAME
DEX
STX SYSDR PROGRAM DDR'S
STX SYSD3
TXS
INX
LDA #$OF
STA 8SYSE
LDA H$3F
STA SYSER
LDY #2064
DISK1 LDA DISKOFF,Y
DEY
DEY
DPL  DISK1 '
LDA HKEYBD
AND  H304
BNE NXDYT
JMP  RECON
*
» VERIFY ZERO PAGE

*
NXBYT LDA
NXBIT STA
cHMpP
NOGOOD BNE
AGL
BNE
INX
ONE

#3201 ROTATE A 1 THRDUGH
IRPG, X EACH DIT IN THE O PG
IRPG, X TO COMPLETELY TEST
NGGDOD THE PAGE. HAMG IF NODOGOOD.
A TRY NEXT DIT OF DYTE
NXBIT UNTIL BYTE IS ZERO.
CONTINUE UNTIL PAGE
NXBYT IS DONE.

2



DIAGHOGTICS SARA DIAGHNOSTIC ROUTINES 20-DEC~79 HO00049 PAGE 3

F9a2: 110 #

F532: 8A 111 CNTWR TXA PUSH A DIFFERENT

F533: 48 112 PHA BYTE ONTO THE

Fo44: E8 113 INX STACK UNTIL ALL

FS535: PO FB 114 BNE  CNTWR STCK BYTES ARE FULL.
FS37:CA 119 DEX THEN PULL THEM
F538:86 18 116 STX PTRLO OFF AND COMPARE TO

F53A: 68 117 PULBT PLA THE COUNTER GOING
F953D:.CS5 18 118 CMP  PIRLO DACKWARDS. HANG IF
F53D: DO EB 119 BNE NOGOOD THEY DON'T AGREE.

FS3F: C& 18 120 PEC PTRLO GET NEXT COUNTER BYTE
FZ41: DO F7 121 BME PULBT CONTINUE UNTIL STACK
FS543: &8 122 PLA IS DONE. TEST LAST BYTE
F534: DO E4 123 BNE NOGOOD AGAINST ZERO

F54&: 124 =

F5nb: 125 # SIZE THE MEMORY

FS164: 126 =

F546: A2 08 127 LDX #$08 ZERO THE BYTES USED TO DISPLAY
F5a8: 95 10 128 NOMEM 5TA  IRPG1, X THE DAD RAM LOCATIONS
F53A: CA 29 DEX EACH BYTE= A CAS LINE
F540: 10 FB 130 BPL  NOMEM ON THE SARA BOARD,

FS54D: 131 = .
F54D: A2 02 132 LDX #$02 STARTING AT PAGE 2
F9S1F: 86 19 133 NMEM1 STX PIRHI TEST THE LAST BYTE
F551: A9 00 t34 LDA #3500 IN EACH MEM PACGE TO
F553: A0 FF 135 LDY #IFF SEE IF THE CHIPS ARE
F555: 91 18 136 STA (PTRLO),Y THERE. (AVOID O & BTK PAGES)
F557:D1 18 137 CMP  (PTRLO), Y CAN THE BYTE BE 0'D?
F559:F0 07 138 BEG NMEM2

F55B:20 48 F7 139 JSR  RAM NO. FIND WHICH CAS IT I8
F95%E:94 10 140 STY IRPG1, X SET CORRES. BYTE YO FF
FE40: Ab 19 141 LDX PTRHI RESTORE X REGISTER

Fsoo EB 142 NMEM2 INX AND INCREMENT TO NEXT
F963:E0 CO 143 CPX #$CO PAGE UNTIL 1/0 1S REACHED
F969: D0 EB 144 BNE NMEM1

FEe7 A2 20 143 LDX  #320 THEN REGET TO PAGE 20

» AT B EF FF O 146 INC  DNKSW AND COTO NEXT DANK TO
F96C:AD EF FF 147 LDA  DBNASW CONTINUE., (MABK INPUTS
FS5LF: 29 OF 148 AND W EOF FROM BANKSWITCH TO SEE
Fo71:€9 03 149 CMP #3023 WHAT SWITCH IS SET TO)
£573: D0 DA 150 ODNE  NMEM1 CONTINUE UNTIL BANK '3°
¥49ls: 151 »

F57%: 152 # SETUP SCREEM

F975:20 9D FDO 153 ERRLP JSR  SETUP CALL SCRN SETUP ROUTINE
F578: A2 00 154 LDX #%00 SETUP 1/0 AGAIN

FS7A:BE EO FF  19% STX SYSEOQ FOR VIA TEST

F5/D: CA i586 DEX PROGRAM DATA DIR
F57E:8E D2 FF 157 8TX SYSD2 REGISTERS

F931:0E D3 FF 198 STX SYSD3

F534: A9 3F 159 LDA #33F

F586:BD E2 FF 140 5TA SYEE2

F9a9: 49 OF 161 LDA #40OF

FS580:8D E3 FF 142 STA SYSEQ

FSJE: A2 10 1463 ) Lhx #s10 HEADING OF *‘DIAONSTICS’ WITH
F570:20 38 F7 144 JSR STRWT THIS SUBROUTINE

F593: A2 00 169 ERRLP1 LDX #%00 PRINT ‘RAM’

F595: 86 SD 166 STX €V SET CURSOR TO 2ND LINE

F597: A9 04 167 LDA #3%04 BPACE CURSOR 0OUT 3

~s



DIAGNIGTICS HSARA DIAGHNUGITC RUUTINES 20-DEC-79 #H000049 PAGLE 4

F579:20 C7 FB 1468 JSR SETCVH (X STILL=0 ON RETURN}
FoO9C: 20 38 F7 169 JGR O STRWT THE SAME SUBROUTINE
FLSF . A2 07 170 LDX% #$07 FOR BYTES 7 -~ O IN
FoAL: 171 RAMUTIL EQU &
FLAL:BS 10 172 LbA IRPGL, X OUT EACH BIT AS A
F5A3. A0 08 173 LBY #%08 ‘.’ DR ‘}* FOR INDICATE BAD OR MISSINC RAM
FoAS: OA 174 RAMWT2 ASL A CHIPS. SUDROUTINE ‘RAM’
FoAasd: 48 175 PHA GETS UP THESE DYTES
FOA7: A9 AE 176 LDA #$AE LaAD A ‘. * TO ACC.
FSr2: 90 02 177 BCC RAMWTS
FSAB. A9 31 178 DA #3$31 LOAD A *1° TO ACC
F3AD: 20 25 FC 179 RAMWT4 JSR COUT AND PRINT IT
FoLBo: 68 180 PLA RESTDRE BYTE
F5B1: 68 181 DEY ' AND ROTATE ALL B
FoB2: DO Fi 182 BNE RAMUTR2 TIMES
Fsta: 20 Q7 FD 183 JGR  CROUTI1 . CLEAR TO END OF LINE
Fol7:CA 184 DEX
FSuB: 10 E7 185 BPL  RAMWTH
FOUA: 1846
FOnA; 187 # IPQALSTK TEST
FonA: 188 = .
rFSUA: 9A 189 TXS
FuRB. BC EF FF 190 STY DNKSW
ForE: 98 191 IP1t TYA
F30F: 8D DO FF 192 STA IPREG
FHC2: 89 FF 193 STA STKO
FSCa: CB 194 INY
F9C5:98 195 TYA
FS3C6: A8 196 PHA
FoL7:.68 197 PLA
"+508: €8 198 INY
F5C9:CO 20 199 CPY #$20
F5CB: DO F1 200 BNE ZP1
CFSCD: AO 00 201 LDY #3100
FSCF:8C DO FF 202 STY IPREG
FLD2: 46 18 203 STX PIRLO
Fopa. E8 204 1P2 INX
F50S: 86 19 205 STX PTRHI
FSh7: 8A 206 TXA
5C8: D1 18 207 CMP(PTRLO), Y
Fo0A: DO 06 208 ONE  ZP3
FSbC: EQ 1F 209 CPX #HELF
FO0E: DO F4 210 DMNE  2ZP2
F9Z0:F0 05 211 DEGQG ROMYST
FolZ2: <i2 IP3 EQU # CHIP 1S THERE, DAD ZERDO AND STACHK
FOUI2: A2 1A 213 LDX HE1A S0 PRINT ‘IP’ MESSAGE
F9Za: 20 70 F7 214 JSR  MESSERR & SET FLAG (2MHZ MODE).
Sl 215 #
F9s7: 216 » ROM TEST ROUTINE
F5:57: 217 #
F927. A9 QO 218 ROMTST (DA #$00 SET POINTERS TO
FHZ9: AB 219 TAY $FO00
Foainm: h2 FO 22 LDX HaFQ
F9EC: 89 18 221 8 STA PTRLO &
FHZE: B 19 222 STX PTRHI SET X TO $FF
F& 0: A2 FF 223 L.DX HEFF FOR WINDOWING 1/0
F5™2: 5% 18 224 ROMT8Tt EOR (PTRLO)Y, Y COMPUTE CHKSUM ON

F5F4:E4 19 225 CPX PTRHI EACH ROM BYTE:

-
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DIAGNDSTICS

F51°6
F5i a8
Fofa
FaFC
FOS1"E

F9FF:
F&01:
F&03:
F&HO9:
FLOb6:
608
F&OA:

. bO
:CO
: DO
el
. C8

Eé&
DO
FQ
h2
20

F&OD:
F&OD:
FLOD:

FLOD:
F&OE:
FHOF
F6b12:
Fé&ra:
F&Lo:
F&19: ¢
F&l1B:
F&1D:
F&20:
F&22:
F&23:
F&27:
F&a29:
F&a2C.
TFLIF
Fa32:
F&33:
F&d7:
FAO9:
e,

etk
F&3E:
F&IE:

F&3E:
F&IF:
F&Al:
F&1a:
Féa7:
FOLAN
F&ac:
F&ag:
F&h0:!

18
A9

-
=

6D

ce
FO
A

20

F&n3:
F&s3:
F&93:

F&53:
FADS:
F&Sa;
re&sn:
F&SE:
Fahat:

443

9F
F1
Fa
F3
10
03

78

F7

FF

FF

FF

FF

F7

co

co

F7

FF
co
co
co

SARA DIAGNOSTIC

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

242
243
244
243
246
247
248
249
250
251

292
253
254
25%
256
257
298
259
260
261

262
2463
264
2695
2648
267

268
269
270
271

272
273
274

275
276
277
2789
279
280
2081

282

283

DHE
cRY
BIE
LOY
ROMTST2 INY
BNE
INC
DNE
1AY
BEQ
LDX
JSR

*

RCUTINES

ROMTSTR2
HIDF
ROMISTZ
HSEF

ROMTST1
PTRHI
ROMISTY

VIATST
#$03
MESSERR

# VIA TEST ROUTINE

#*

VIATST CLC
cLD
LDA
AND
S5TA
LDA
AND
ADC
ADC
STA
LDA
AND
ANDC
ADC
ADC
ADC
ADC
cMP
BE:Q
LDX
JSR

]

* ACIA TEST

»

ACIA CLC
LDA
AND
ADC
ADC
CMP
BEQ
LDX
JSR

»

SYSEQ
H#HEOF
PTRLO
BNKSW
#14F
PTRLO
1PREG
PTRLO
SYSD1
RESF
PTRLO
SYSD2
8YSD3
SYSER2
8YSEQ
HSEOQO+ROM
ACIA
#4405
MESSERR

ROUTINE

#EGF
ACIAST
ACIACH
ACIACN
#8510
ATD
#409
MESSERR

# A/D TEST ROUTINE

*
ATD LDA
STA
LDA
LDA
LDA
LDY
ADCTST1 DEY

#1CO0
*FFDC
PDLEN+2
PLLEN+S
PLLFN+4
HH20

20-DEC-79 #000049 PAGE 5

WINDOW OuT
RANCES FFCO-FFEF

TEST ACC. FOR 0
YES, NEXT TEST
PRINT ‘ROM’ AND
SET ERROR

SET UP FOR ADDING BYTES

MASK OFF INPUT BITS
AND STORE BYTE IN
TEMPOR. LOCATION
MASK OFF INPUT BITB
AND ADD TG STORED
BYTE IN TEMP., LOC.
ADD REMAINING
REGISTERS OF THE
VIA‘S

(MASK THIS ONE)

AND TEST

TO SEE

IF THEY AGREE

WITH THE RESET
CONDITION.

=E17

YES, NEXT TEST

NO, PRINT ‘VIA’ MESS.
AND SET ERROR FLAG

SETUP FOR ADDITION
MASK INPUT DBITS

FROM STATUS REGQ

AND ADD DEFAULT BTATES
OF CONTROL AND COMMND
REGS. =107

YES, NEXT TEST

NQ, ‘ACIA’ MESSAGE AND
THEN SET ERROR FLAG

WAIT FOR 40 USEC
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DIAGNULTICY

F&h4:
Féib:
FLAD:
FébA
Fesd:
Fo&AF:
FL71:
Fh72:
F&74.
F&7é6:
F&2726:
F&78:
F&v o
F&78:
F&78:
F6708:
F&7E:
F&7F:
F&631:
F&d4a:
Foid:
FLEe;
F&39:
Fea9:
F&a9:
Feu9o:
F&6EDB:
Faee:
F&9t:
F&?3:
F&as:
F&78:
FOLY0:
F&LHIE:
FOGAL
Fé&r3:
FANS:
FAAL:
F&a:
F&rA:
F&Aac:
Farbe
F&aF:
F&BO:
Fon3:
F&AOS:
F&B7:
F&BA:
FABD:
FABF:
F&CD:
F&LT2:

&C2:
FaCa:
Fé&Ca:
F6CS:
F&C7:
FLET:

DO
AD
ca
FO
AD
30
58
29

FO

A2
20

AO
98
29
49
Fo

Fb
5D

OA
[-Y-)
F8

EO
05

on
78

7F

FE
L35
03

Co

co

F7

Co

FF

FS

FF

co

co

F9

Fa

F7

AQ

SARA DIAGNUGTIC

204
285
284
287
288
289
290
291
292
293
224
295
296
297
298
259
300
301
302
303
304
305
306
307
308
309
310
311
312
313
a14
31s
316
317
318
319
320
321
322
323
324
325
326
327
ars
32
330
331
332
333
234
335
3364
337
338
339
340
341

ADCTST3

ADCERR

*

#* KEYBDAD PLUGIN TEST

*
KEYPLUG

#*

BNE
LDA
INY
BEQ
L.DA
BMI
TYA
AND
BEG
EQU
LDX
JER

LDA
ASL
BrPL
LDA
BPL
JMP

KROUTINES

ADCTSTY
PDLEN+S

ADCERR
ADTO
ADCTST3

H3EO
KEYPLUG
*

#%0D
MESSERR

KEYSD
A

SEX’
SYSD1
RECON
ERRLP1

* RECONF IGURE SYSTEM

»
RECON,

BOOT

GOBoOT
»

EQU
L.DA
STA
JGR
LDA
AND
BNE
BIy
LDA
JSR
LDX
STX
DX
STX
LDA
STA
LSR
STA
TXA
JSR
BCC
LDX
JSR
JER
BCS
Jmp

* ‘.
He77
S5YSD1
CLDSTRT
He10
KEYBD
BOOT
KBDSTRD
GRMD
MONITOR
LB
I1BCHMD

IBOUFP
HEAD
IBBUFP+1
A
PREVTRK

DLOCKIO
GoBoaT
#31C
STRWT
KEYIN
peoT
$A000

* SYSTEM EXERCISER

*
SEX
SEX1

LDY
TYA
AND
EOR
BEQ

#E7F

H#$FE
RE4E
SEX2

20-DEC-79 #000049 PAGE 6

SET A/D RAMP

COUNT FOR CONVERSION
(>255=ERROR)

IF BIT 7 =17

YES:, CONTINUE

N3, MOVE COUNT TO ACC
ACC<Ca?

NG,

PRINY ‘A/D’ MESS
AND SET ERROR FLAG

I8 KYBD PLUGGED IN?
{IS LIGHT CURRENT
PRESENTT) NO, BRANCH
IS ERROR FLAQG BET?
(2MHZ MODE) NO. BRANCH
ERROR. HANG.

TURN ON SCREEN

INITIALIZE MONITOR AND DEFAULT CHARACTER SET
TEST FOR “"APPLE 1"

NO. DD REGULAR BOOT
CLEAR KEYBOARD

AND NEVER COME BACK...
READ BLOCK O

INTO RAM AT $A0QO

yFOR TRACK 80 ,
MAKE 1T RECALIBRATE TOO!

IF WE'VE SUCCEEDED, DO IT.UP

‘RETRY?*

16O TO IT FODOL. ..
TRYFROM

YES, SKP



DEACHISETICS

SHCH:
FolE:
F&LCF
F&DY
FéHDA:
F&slx7:
F&0A:
Fann:
F&L0:
F&6c 3
FbEs:
F&ub:
F&E6:
F&eEs:
FOES:
F&eB:
F&ED:
FéeeDd:
Fé6ro:
F&r2:
F&c4
F&Fb:
F&r7:
F&FD
FLEC:
F&oD:
F700:
F703:
F704:
F705:

"Fr04:
709
r708;
F70E:;
F70r:

Frr2

k71 3
F715:
F717:
F718:
F719:
F71A"
F¥rn:
F71E:
720
F720:
FraD:
F720:
Fr22.
Fieo
Frz8.
Fr72A;
Fr2D:
+72F
F730:
F732:
F735:
Frs48:

B9
8o
DO
AD
B9
B9
B9
B9
AD
c8
DO

Al

73

18
Do

o7
10

FB
84

F7

84

FB

00
18

© FF

FF

F7

F7
F7

F7

F7

F7

F7

FF
FF

18

7

GARA DIAGHKYEIE

342
343
344
3495
346
347
348
349
350
351
352
353
as4
35%
356
357
358
359
360
361
362
363
364
3635
366
367
368
349
370
371
372
373

398
399

SEX2

SEX3

*

LbA
DEY
DBNE
LnA
LDA
LDA
LDA
LbA
LDA
INY
BHE

ROU HIES

KYBD, Y

SEY}

TXTHD
SLT1., Y
SLYZ2. Y
SLT3, Y
SLT4, Y
E¥YPROM

SEX3

+ RAM TEST ROUTINE

*

USRENTRY LDA #$72+R0OM

RAMTSTO

RAMTST1

RAMTST4

*

STA
LDA
STA
LDA
LDX
STA
DEX
BPL
J5R
PHP
JSR
JSR
PLP
ROR
PHP
JGR
BNE
JSR
PHf
JSR
PHA
LDA
STA
PLA
PLP
ROR
PHP
JUR
DMNE

* RETURN TO

*

RAMTSTS

LDA
STA
STA
LLDX
LDA
STA
DEX
BPL
JSR
JHpP

SYSD1
#5188
ZPREG
#$00
#307
IRPG1, X

RAMISTO
RAMSET

RAMAT
RAMWT

A

PTRINC
RAMTSTL
RAMSET

RAMRD

HE00
(PTRLO), Y

A

PTRINC
RAMTSTA

START

#$00
BNASW
IPREG
#%$07
PHP, X
IRPG1, X

RAMISTS
ERROR
ERRLP

20-DEC—-79 #00004Y PaLk /

NO, CONT
NXT ADD

SET TXT
EXERCSE

ALl

SLOTS

DISABLE EXPANSION ROM AREA

[T 222222 SRS RS NES RS2SR 2 2 80l d
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F748: 400 # SARA TEST SUBROUTINES

F?'JB; GO M 033300536 003NN
F/a0: 402 »

F748: 403 + SUBROUTINE STRING WRITE
F/20: 404 =«

F738:BD CD F& 405 STRWT LDA CHPG, X

F738: 48 406 PHA

F73C: 09 80 407 ORA #4680 NORMAL VIDEO
F/3E:20 25 FC 408 JSR  COUT & PRNT.
F/61:E8 409 INX NXT
Fr4a2: &8 410 PLA CHR
F743:10 F3 411 BPL STRWT

F745:4C 07 FD 412 JMp CROUT1L CLR TO END OF LINE
Fr48: 413

F748: 414 % SUBROUTINE RAM

F748: 415 »

F748: 48 416 RAM PHA SV ACC
¥739.8A 417 TXA CONVRT
+74A: 4A 418 LGSR A ADD TO
F740: 4A 419 LSR A USE FOR
F74C: 4A 420 LSR A 8 ENTRY
F74D: 4A 421 LSR A

F74E: 08 422 PHP

F/4F; 4A 423 LSR A

F/750:2 424 PLP

F751: AA 425 TAX LLOOKUP
F752:8D C5 F4 426 LDA RAMTBL, X IF VAL
F755:10 14 427 BPL RAMO <0, CET
F757: 48 408 PHA WHICH
F758: AD EF FF 429 LDA DBNKSW

F7580:29 OF 430 AND  #30F

F/9D: AA 431 TAaX

F75E: 68 432 PLA

F7uF: €0 00 433 CPX #%00

F7&1:FO0 13 434 BEG RAM1 BANK?

F 763 4A 435 LSR A SET
F7&4: 44 436 LSR A . PROPER
F765: 4aA 437 LSR A RAM
Fr&86: CA 43A DEX VALUE
r74L7: DO OD 439 BME ReM1

F769:29 05 140 AND  H$05 CONVRT
F768: DO 09 441 RAMO BNE RAM1 TO VAL
F764D: BA 442 TXA

FI&E.FO 02 443 BEG  RAMOO

F720: 49 03 444 LDA #3

F/72.90 02 445 RAMOO BCC  RAML1

F774:49 03 444 EOR #3

F/76:29 Q7 447 RAM1 AND  #307 BANKSH
F778: AA 448 TAX

F/79: 68 449 PLA

F77A: 60 450 RTS

F770: 451 #

F778: 452 » SUBROUTINE ERROR

F/70: 453 » .

F7/3:20 38 F7 454 MESSERR JSR STRWT PRINT MESSAGE FIRST
F77€: A9 F3 455 ERROR LDA #2F2+ROM SET 1
F730:8D DF FF 456 STA SYSD1 MHZ MD

F7833: 60 457 RTS



DIANCNOGTECS

F 7830
Fra49:
F734:
Frs34:
F736:
F704:

F/s3A;

Frec:
F780:
-73E;
F70F:
F771:

F7v3:

F7%6:
Frs20:
F79A:
F79C:
F7299E;
F79F:
FrsAhQ:
F7AL:
F7h61:
F7261:
F7A1L:
Frh2:
F7A4;
F7AL:
728!
F7AA:
F7AC:

FIrE:

+78B0O:
Fs02:
Froa:
F70&:;
Frsot:

FrRA:
F78C:

F/BE:
F7C0:
F7C3:
F7C4:
r7C6:
FrsCQ:
FaCq:
F7C9:
F7C9:
F7C9:
F7CA:
+7CC:
F7CE:
F7CF:
F701:
F7L2:
Frsha.
+r709:
F7D7:
+70A:

A2
a6
AO
A9
as
48
08

o9
an

85
A2
86

-
=

68
&0

19 14

8Db F7

19
1A

19

1D

20

EF FF

SARA DIACNUGTIC

458
459
460
461
462
463
464
4565
4646
467
448
469
470
471

472
473
474
475
476
477
478
479
480
431

492
483
484
485
486
187
488
459
490
491

492
493
494
495
494
497
499
499
500
501

502
503
504
505
506
507
509
509
510
511

512
513
514

515

*

* SULBROUTINE

RAMSET

RAMSET !

»*

* SUBROUTINE

»
PTRINC

PINCR
PINC1

RETS

»

# SUBROUTINE

*

RAMERR

RAMERR2

1LDX
STX
LDY
LDA
SEC
PHA
PHP
LDA
ORA
STA
L.DA
STA
LDX
STX
PLP
PLA
RTS

PHA
INC
BNE
LDA
BPL
L.DA
cMP
BEQ
CMP
BNE
INC
INC
INC
ONE
DEC
DEC
JGR
PLA
LDX
cPX
RTS

PHA
LDX
LDY
TYA
BM1
TXA
BM1
cLe
ADC
STY
TAX

ROUT INES

RAMSET

N$01
BNK

#300
#3A4

BRK
#4080
IDNK
#4302
PTRHI
#300
PTRLO

PTRINC

PTRLO
RETS
BNK
PINCY
PIRHI
#4613
PINCR
He17
PINC1
PTRHI
PTRHI
PTRHI
RETS
Brv,
BNA
RAMSET1

BHK
HSFD
RAMERR
PTRHI
BriK
RAMERRA4
RAMERRS

#4220
BNASW

20-DEC-79 #000049 PAGE 9



PIAGNISTICS

F/DD:

F7DE

rFJ7F1

F7595

20 48 F7

468
F7DF:
F7:0:
F7E2:
[
r7Eb:
F7EB:
F7ES:
F/EA:
r7eC:
F7vF:

40
AO
51

15
95
68
60
A9
8D
FOo

.38
FrE2:
F7¢a:

E9
cB

: DO
F767:
r7¥7:
F7¢7:
F7v7:
F7rQ:
F/FB:
F/ED:
F7¢F:

00
18
10
10

00
EF
EA
60

EO

FF

EARA DIAGNJLTIC

516
517
518
519
Sa
521
22
523
524
525
526
527
528
529
530
531
532
333
534
535
536
537
538
539

RAMERR3

RAMERR4

RAMERRS

#

# SUBROUTINE

#*

RAMWT

RAMRD

JGR
PLA
Pia
LY
EOR
ORA
STA
PLA
RTS
LDA
STA
nea
SEC
SBC
INY
DNE

EOR
STA

CHMP

BNE
RTS

ROUTINES

RAM

#4000
(PTRLOY, Y
IRPG1, X
IRPG1, X

#$00
DHKSW
RAMRRO

#4460
RAMERR2
RAMAT
HSFF
(PTRLOY, ¥

(PTRLO)., Y
RAMERR

#+» SUCCESSFUL ASSEMBLY: NO ERRORS

20-DEC-79 #000049 PAGE 10



SyMnn,

COF3J
F&7h
CObLb
FFEF
532
+3513
Fl7E

85
coos
F7/s8
F52A
c0se

91
F:33A
/4608
FID7
F/78D
FI0F
FIF7
FOF2
FBC7
FACE
C300
FFODF
FFE2
F&50D
FFDO

[R2Y3H 3

ACTACN
ADCERR
ADTO
BHIKSW
CNTUWR
DISK1
ERROR
100DUFP
KEYDBD
MESSERR
NOGOOD
PDLEN
PREVTRHK
PULDT
RAMO
RAMERRZ
RAMSET
RAMTST4
RAMWT
ROMYSTI
SETCVH
SEX2
SLT3
SYSD1
SYSER
VIATST
IPREG

SURTED UBY

FolE
F6ad
F&53
F&Aat
FCa5
COoDO
CFFF

87
FDOF
F901
F548
1810

19
F772
F7DB
F7F 1
FA4CS
F72A
F93AS
FSFE
FD9D
F&D4
€400
FFD2
FFE3
FSBE

10

SYMBOL

ACITA
ADCTSTI
ATD
poor
cour
DISKOFF
EXPROM
IBCMD
KEYIH
MONITOR
NOMEM
PHP
PTRHI
RAMOO
RAMERR3
RAMERRD
RAMTDL
RAMTSTS
RAMWTR
ROMTSTR
SETUP
SEX3
S5LT4
S5YSD2
SYSEQJ
1Pt
IRPG1

COoF2
FLLT
F479
F4CD
FDO7
F575
F&DF
1419
F&a7B8
FS54aF
F326
F7Be
F7A1
F776
F7EA
F7FB
F&F 4
F35A1
F&B89
FSE7
F&Ca
C100

FFD3
€051
F5D4

20-DEC-79 #000049 PAGE 11

ACTIACM
ADCTST3
DLOCKIO
CHPG
CROUT1
ERRLP
GOoBoOoT
IBNK
KEYPLUG
NMEM1
NXBIT
PINC1H
PTRINC
RAMI1
RAMERR4
RAMRD
RAMTSTO
RAMWT 1
RECON
ROMTST
SEX1-
SLT1
ETKO
SYSD3
TXTMD
P2
IRPO

COF1
?C047

ACIAST
ADRS
BNK
CLDSTRT
cv
ERRLP1
GRMD
KBDSTRB
KYBD
NMEM2
NXBYT
PINCR2
PTRLO
RAM
RAMERR
RAMSET
RAMTST1
RAMWT4
RETS
ROM

SEX
5172
STRWT
SYSEQ
USRENTRY
ZP3




Q

SYmBAaL

o0
19
87
1810
7C047
Cob6
Cor3
€400
F1CD
Foa.
F 54F
F5AL
F 3D
FSEE
F&s3
FeB9
FALCA
FAFQ
F738
EJ76
F /8D
F/C3
F/EA
F 501
FOOF
FFEDR
FFEQ

TARLE

IRPG
PTRHI
1pcmp
PHP
ADRS
ADTO
ACIACN
SLT4
CHPG
NOGOOD
NMEM1
RAMWT 1
P2
ROMTYST2
ADCTST!
RECON
SEX1
RAMTSTO
SIRWT
RAM1
RAMSET1
RETS
RAMERR4
MONETOR
KEYIN
SYSDh2
SYSER

SORTED BY

(0]}

1A

1
C000
C050
Ccobo
C100
CFFF
F313
F532
Fo62
FSAS
FSE2
F&0D
F&69
FoAL
F&CE
F&FD
F748
F778
F7A1
F7C%
F7F1
FBC?7
FD98
FFD3
FFED

ADDRESS

ROM

DHK
PREVTRK
KYBD
GRMD
D1SKOFF
SLT1
EXFROM
DISK1L
CNTWR
NMEM2
RAMWT2
IP3
VIATST
ADCTST3
BooT
SEX2
RAMTST1
RAM
MESSERR
PTRINC
RAMERR
RAMERRY
SETCVH
CLDSTRT
SYSD3
SYSED

10

FF
coos
cost
COF1
€200
Fa79
F524
F53A
F575
F5AD
FSE7
F&3E
F&76
F&OF
F&D4
F70F
F76B
F77E
F7B&
F7D7
F7F7
FC2s
FD9D
FFDF
FFEF

20-DEC-79 #000049 PAGE 12

IRPGHt
cv

STKO
KEYBD
TXTMD
ACIAST
SLT2
BLOCKIO
NXBYT
PULDT
ERRLP
RAMWT4
ROMTST
ACIA
ADCERR
GOpooT
SEX3
RAMTST4
RAMO
ERROR
PINCR2
RAMERRQ
RAMWT -
couT
SETUP
SYSD1
BNKEW

18
83
1419
co10
coss
COF2
€300
F4acCd
F526
F348
F593
F5BE
FSF2
F&53
F&67B
F&C2
PF6ES
F72A
F772
F784
F788
F70B
F7FB
FDO7
FFDO
FFEO

PTRLO
IDBUFP
TONK
KBDSTRB
PDLEN
ACIACHM
SLT3
RAMTBL
NXBIT
NOMEM
ERRLP1
Pt
ROMTST1
ATD
KEYPLUG
SEX
USRENTRY
RAMTSTS
RAMOO
RAMSET
PINC1
RAMERR3
RAMRD
CROUT1
IPREG
SYSEQ




MO ETUR

F/FF:
F/FF.
F/FF:
F7rF:
FB20:
Faoa:
F324:
FEDL:
F328:
FEOA:
F2aC:
FROE:
Fet0:
FARL12:
F314:
FB16:
Fa18:
Fata:
Faic:
FOVE:
Fae0:
FrR2a:.F
FB24:
FO26.
F&28:
FB2A:
FE2C:
Fa2E:
Fe30:
eI
Fts34:
FB36:
FR38:
[AERNRN
F#33C:
FB3E:
Faao:
FBia:
Fusq:
FOY6:
Fe.g.
FOWA.
FusC.
FBAE:
FESOD:
FOo2.
Fasq.
FR56:
FRuB:
FRSA:
F3cC:
FB5E:
FE4L0:
FE&2:
FBSA:
F@A&:
F3s8.

PSULDYD DMA BLLUCK

NEXT OBJECT FILE MAME 1S

VDN UOBWN

»*
#*
RET!

onre

RTS
sne
BEQ
S8C
BEQ
SBC
BEQ
SBC
BEQ
sicC
BEQ
sBC
BEQ
SBC
BEQ
=3¢ 1ot
BEQ
sBC
BEQ
58C
BEG
SBC
BEQ
s8c
BEQ
§6C
BEQ
S0C
BEQ
SBC
neqQ
sne
BEG
SBC
BEQ
s8C
BEQ
SiC
BEQ
sBcC
BEQ
s6c
BEQ
50C
BEQ
suc
BEQ
sSBC
BEQ
sncC
BEQG
s8¢
‘BEQ
s8C

MON. DBJ
SF7FEF

20-DEC~79 #000050 PAGE 1



MOMITOR PSUEDQ DMA HLOCK 20-DEC~79 #000050 PAGE 2

FesA: FO 93 59 BEG RET1
UHCEF 01 &0 snC  #i
FR&LE: FO BF &1 nEQ  RETH

Fs/0:. E9 01 62 50C  #1
FR72:FO 68 63 BEG RETH
Fu724. €9 0Ot 64 SBC #1
FB76:FO 87 65 BEQ  RETH
FB/0: E9 01 &6 SBC  #1
FB7A:FO B3 67 BEQ RET1
FU7CE9 01 48 SBC  #1
FA/E:FO 02 69 BEQ RET3
FE80: E9 Ot 70 SBC  #1
FER2:FO 7C 71 RETJ BEQ RET2
FES8A: E9 Ol 72 SBC #1
FUAL: FO 78 73 BEQ RET2
FE38:E9 01 74 SO0C  #1
Fu3A: FO 74 73 BEQ RET2
FEBC: E9 01 76 SBC  #1
FE3E:FO 70 77 BEG RETR
FB30: E9 01 78 sSBC  #1
F632:FQ &C 79 BEQ RET2
FE94: E9 01 a0 ) SOAC  #1
FB7&: FO 48 81 BEQ RETR2
+B8Y8: E9 01 a2 SBC  #1
FB9A:FO &4 83 BEQ RET2
FRIC: E9 01 84 S0C  #1
FEFE:FO &0 85 BEQ RET2
FBAO: E9 01 a8s s0C #1
FBn2: FO 5¢C 87 BEQ RETR
FAA4: E9 O1 a8 SBC #1

" FB/.L:FO 58 69 BEQ RET2
FA\B: E9 01 %0 80C  #1t .
F%LAFO 5S4 91 _ BEQ  RETR
FBMC E9 01 92 SHC #1
FBrE:FO 50 93 BEQ RET2
FUBO:E9 Ot 94 SHC #i
FOu2: FO 4C 93 BEQ RET2
FBU4:E9 01 98 SBC  #1
FBR&: FO 48 ?7 REQ RET2
FROG:ES O1 98 ShC  #i
Fulh: FO 44 99 DEQ RET2
FRUC:E9 01 100 snc W
FYDE: FO 40 . 101 BEQ RET2
FBCO:E9 Ot 102 SBC #1
FRT2:FO acC 103 BEQ  RET2
FBC4: E9 Ot 104 SBC  #1
FBZ6:FO 38 105 BEG RET2 J '
FBCB: E9 Ot 106 SBC  #1
Fulh: FO 34 107 DEQ RET2
FOCE: E9 01 to8 snC #i
FuCE: FO 30 109 BEQ@ RET2
FONO:E9 01 110 SBC #1
FubD2: FO 2C 111 BEG RET2
FB04: E9 O1 112 S0C  Ht
FOG&L: FO 28 113 BEG RET2
FCOB: E9 Ot 114 SBC #1
FBDA: FO 24 115 BEG RET2

FBOC: E9 0! 116 snc w1



MUNT LUK

FOLE:
FeZ0:
Fog2:
FOIa:
FBZ&:
FB8L8:
FUtA:
F&=C:
FueE:
FBro:
Fus2:
FB%4:
FBres6:
Forg:
FEFA:
FOFC:

FUF

+5900:
FQ01:

FOUEDEY BMA UILLUCK

17
118
119
120
121
22
123
124
125
126
127
128
12
130
131
132
133
134
133

RET2

BEQ
snc
DEQ
50C
BEQ
js1s]e
BEQ
snC
BEQ
58C
DEQG
SBC
BEG
SBC
BEQ
sBC
BEQ
RTS
CHN

20-DEC~79 #000050. PAGE ¥
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MINGA

F01:
Fy0ol:
0025%0:
FS501L:
00o8:
cose:
Q0%A:
CcOo&B:
00%

005D:
QO5E:
COSF:
0050:
0D81:
Ccos2:
CO43:
Co4L4:
CO8S:
00%6:
COAa7:
00sa:
004L7:
0O5A;
CJo4B:
couc:
024D:
QO5E:
00&F:
0070
0071:
ca72:
c073:
0o74:
0075:
0076:
C77:
co74:
CO79:
CO/A:
0278:
cO7C.
CO7D:
00 71Z:
w0yo:
CO&9:
F?01:
ceo0:
Cu10
F901:
037 8:
Fa79:
Feu9:
FAEE:
00350
0291
ooea:
00995
02a7:

SARA MONITOR

DNV WLN

#*

*

SCRNLOC EQU
®

LMARGIN EQU
RMARGIN EQU
WINTOP EQU
WINBTM  EQU
CH EGQU
cv EGQU
BAS4L EQU

BAS4H EQU
BASBL £QU
BASBH EQU
TOAS4L EGU
TOAS4H EQU
THASBL  EQU
TBAGEBH EQU
FORGND EQU
BKGND EQU
MODES EQU
CURSOR  EQU
STACK EQU
PROMPT EQU

TEMPX EQU
TEMPY EQU
CSWL EQU
CSWH EQU
KSWL EGU
KEWH EQU
PCL EQU
PCH EQU
AlL EQU
AlH £QU
AL EQU
AN QU
AL QU
A3H EQU
AdL EGU
AdH EQU
STATE EQU
YSAV EQU
INBUF QU
TEMP EQU
MASK EQU
»

KDD £EQU
KBDSTRD EGQU

*

USERADR EQU

BLOCKIO £QU

RECON EQU

DIAGN EQU

INBUFLEN EQU
185L0T  EQU

IBDRVN [QU

IDBUFP EQU

I1BCMD EGU

458

SCRHNLOC
SCRNLLOC+1
SCRHLOC+2
SCRNLOC+3
SCRHNLOC+4
SCRHNLOC+3
SCRHNLOC+6&
SCRNLOC+7
SCRNLOC+8
SCRNLOC+9
SCRHNLOC+ %A
SCRNLOC+$D
SCRNLOC+%C
SCRNLOC+3$D
SCRNLOC+SE
SCRNLOC+$F
SCRHNLOC+%10
SCRNLOC+%11
SCRNLOC+%$12
SCRNLOC+%13
SCRHLOC+%14
SCRNLOC+%$13
SCRHNLOC+%16
SCRHNLOC+%17
SCRHNLOC+%18
SCRNLOC+%$19
SCRNLOC+$1A
SCRNLLOC+%18
SCRHLOC+3%1C
AllL+1

ALL+2

AlL+3

AlL+4

ALL+5

AlL+6

ALL+7

AlL+8

AlLL+9

20-DEC~-79 #000050 PAGE 4

AlL+%A i AND $B

AlL+3C
CURSOR

$C000
$C010

$35F8
1F479

1F&689 AS OF 12/20/79

$F4EE
$50

$81
IBSLOT+1
IBSLOT+4
IBSLOT+6

+yONLY 80 DYTES ($3A0-3EF)

»



HUNG A

FeOt

FPO1:
F70t:
FS02:
FIO4;
F504:
F?05:
Fro8:
F20A:
F9OD:
FeaD:
FGOF:
FP12,
F915:
Fe18:
F'71A:
F?1C:
Fe1D:
F@LF:
Fyo2:
924
Foe7:
FR29:
FeoC:
Feat:
FO2E:
FYQl0:
Fe32:
734
FP35:
FG37:
F39:
Fs30:
F?30:
FRAF:
F2a1:
F763:
F944:
F?45:
Fo49b:
FQ17:
Foq0:
F91A:
FPAC:
F74D:
Feyar:
Fiyol
Fe53:
FYss:
Fe57:
F959.
FYSh:
Fe5C:
Fy5E:
FISE:
F9460:
FLL:
F&4:

6A

FA

7C

FC

FC

F9

Fe

F9

F9

F9

SARA FMOWNTTOR

100
101
102
103
104
105
106
107
108
109
110
111t
f12
113
114
119
116
117

"
ENTRY

MON

MONZ

SCAN
NXTINP

CMDSRCH

*
GETNUM

NXTCHR

DIGLT

NXTBIT

NXTBAS

NXTBS2

TOSUD

EQU
TSX
STX

cLp
JSR
LDX
XS
L.DA
STA
JSR
JSR
JSR
STY
LDY
DEY
BMl
CHMP
BNE
JSR
LDY
JiiP

LDX
STX
STX
LDA
INY
EOR
cMpP
BCC
ADC
CMP
BCC
LDX
ASL
ASL
ASL
ASL
ASL
ROL
ROL
DEX
nPL
LDA
BNE
LDA
STA
STA
INX
DEQ
BME

LDA
PHA
t.DA
PHA

»*

STACK

BELL
STACK

#3307
PROMPT
GETLNZ
ISTATE
GETNUM
YSAY
#s1t

MON
CHOTAB, Y
CMOSRCH
Tosun
YSAV
NXTINP

#0
A2l
AZH
(INGUF), Y

#3030
HIA
DIGIT
#5689
HIFA
DIGRET
%3

A

A

A

T A

A
A2L
A2H

NXTBIT
STATE
MYTBS2
A2H, X
AlH, X
AJ3H, X

NXTDAS
NXTCHR

HCASCI L

CMDVEC, Y

20~-DEE-79 #000050 PAGE S

1 MUST BE HEX MODE
»RESTORE SGTACK TO ORIGINAL LOCATION
rPROMPT (APPLE) FOR SARA MONITOR

i GET A LINE OF INPUT

SET REGULAR SCAN

s ATTEMPT TO READ HEX BYTE

1 STORE CURRENT INPUT POINTER
17 COMMANDS

-

1 GIVE UP IF UNRECOGNIZABLE
i FOUND??

1t NO KEEP LOOKING.

+ PERFORM FUNCTION

t GET NEXT POINTER

+ DO NEXT COMMAND

i CLEAR A2

BUMP INDEX FOR NEXT TIME.

-

+ TEBT FOR DIGIT
) SAVE 1T IF 1-9
1 TEST FOR HEX A-F

) SHIFT HEX DIQIT8 INTO A2

}SHIFTED ALL YET?

) IF ZERO THEN COPY TO AL, 3

1 PUSH ADDRESS OR FUNCTION
i AND RETURN TO IT.



MO A SARA MONITOR 20-DEC-79 #0000S50 PAGE &

F955: A3 7¢C 118 LbA SBTATE 1 PASS MODE VIA ACC.

FS&7: A0 00 119 2STATE LDY W0

F769.84 7C 120 STY SYATE JRESET STATE OF SCAN

F9&0: 60 121 DIGRET RTS

Fo&C: 122 #

FILC: 123 CMDTAB EQU *

Fv&C: 00 124 DFD 40 i 0 =G0 (CALL) BUBROUTINE

F96D. 03 125 DFB %3 } J  =JUMP (CONT) PROGRAM

FOLE: 06 126 DFB  $6 }» M =MOVE MEMORY

FOLF: ED 127 DFD  $ED }» R =READ DISK BLOCK

F%70: EE 128 DFB  $EE 5} U =USER FUNCTION

F971: EF 129 DFB  $EF 5V =VERIFY MEMORY BLOCKS

F972: FO 130 DFE  $FO i W =WRITE DISK BLOCK

F973:F1 131 DFB  $F1 } X =REPEAT LINE OF COMMANDS

F974: 99 132 DFD %99 1 B8P =SPACE (BYTE SEPARATOR)

F975: 90 133 DFB  $5D 1 " =ASCII (HI BIT ON)

F976: AO 134 DFB  $AOQ } Y =ASCII (HI BIT OFF)

F977:93 139 DFO %93 1 =SET STORE MODE

F9/8: A7 136 DFE  $A7 b =RANGE SEPARATOR

F979: A8 137 DFB  $AB 1/  =COMMAND SEPARATOR

F97A: 95 138 DFD %99 1 € =DEST/SOURCE SEPARATOR

FY70:Céh 139 DFB  $C6& 1 CR =CARRAGE RETURN

Fe7C: 140 #

F97C: 141 CMDVEC EGU =+

F97C: 7C 142 DFB  GO-1

F97D: 7A 143 DFE  JUMP-1

F97€: 2 144 DFB  MCOVE-1

Fw?7F:BF 145 DFB READ-1

FS30: 77 146 DFB  USER~1 Ui
F931: 3A 147 DFB VRFY-1 e
Fena: Cc2 148 DFB  WRTE-1 ) PO
F383: 18 149 DFB REPEAT-1 P
F&34: A3 150 DFE  SPCE-1

F9as. 06 151 DFB  ASCII-1

Fod6: 08 152 DFD  ASCIIO-1

F907: 187 153 DFB  SETMODE-1

FGan n7 154 DF0  SETHODE-1

Fea9: 99 155 DFE SEP-1 .

F$AA: 90 156 DFB  DEST~1

Foud: 2 157 DFE CRMON-1

F&%OC. 158 w

reuc: 159

FYHC E& 7A 160 NXTA4  INC AA4L ) BUMP 14 BIT POINMTERS

FGIE: DO 02 161 BNE NXTA1 .
F730 E& 78 162 INC  A4H

FS92. E6 74 163 NXTAL INC  AIL 1 BUMP Al

FG74- DO 05 164 BNE TSTAL :
F§56: E6 79 165 INC  AlH e
Fs96. 38 166 SEC 5 IN CASE OF ROLL OVER. : ‘
F999:FO0 10 167 BEG RETA1 '
F77D: AS 74 168 TSTAl  LDA AIL 1 TEST A1>A2

FSvD: 38 169 Sk

FOIE.ES 76& 170 SBC  A2L

F9A0. 85 80 171 STA  TEMP

FRA2: A3 75 172 LDA AtH

FSALES 77 173 SBC  AZH

F766: 05 80 174 ORA  TEMP

FeAB: DO O1 179 BHE RETA1L + IF Al LESS THAN OR EQUAL TC? A2



MHIA BSARA NONTTOR 20-DEC~79 #000050 PAGE 7

FIAA: 1D 176 cLe » THEN CARRY CLEAR ON RETURN.

FPAD: 60 177 RETA1 RTS

FRAC: 178 »

FIAC: 179 =

FSAC: 48 180 PRBYTE PHA 1 SAVE LOW NIBBLE

FIAD. 4A 181 LSR A

FIAE: 4A ta2 LSR A 1 SHIFT HI NIBBLE TO PRINT,

FYAF: 4A 183 LSR A e
FS00: A 184 LSR A

F781:20 B? F9 185 JSR PRHEX1

Fvya: 68 184 PLA

FY05: 29 OF 187 PRHEX AND MHS$OF s STRIP HI NIBBLE

FOB7: 09 RO 188 PRHEXZ ORA #3$B0O s MAKE IT NUMERIC

F909: C9 BA 189 CMP  #%DA 118 IT >'9¢

FYBD: 20 02 190 BCC PRHEX2

FORD: 69 064 191 ADC #H%é 1 MAKE IT ‘A'~'F’

FYOF: 4C 25 FC 192 PRHEX2 JMP COUT

FoC2: 193 =

F9C2:20 AC F9 194 PRBYCOL JSR PRBYTE

F7CS: 195 #

F7C5: A9 BA 194 PRCOLON LDA #$BA JPRINT A COLON

F7C7:D0 Fé 197 BNE PRH-X2 i BRANCH ALWAYS

FOC: 198 » oo
FRU9: A9 07 199 TSTBOWID LDA #7 i ANTICIPATE s
F9CB: 24 &8 200 BIT HODES 1 TEST FOR 80 e
FSCD: 50 02 201 BVC SVMASK

FYCF: A9 OF 202 LDA #%F

F9D1:8% 69 203 SVMASK STA MASK

FYD3: 60 204 RTS

FyD4: 205 #

F7D4: BA 206 ALPC TXA 1 TEST FOR NEW PC

F9U5: FO 07 207 BEG OLDPC

FYD7: B3 74 208 ALPC1 LDA ALL, X

¥9D9: 9% 72 209 STA PCL, X

FyLB: CA 210 DEX

F70C: 10 F9 211 BPL  ALPCH

FYLE: 40 212 oLbPC RTS 3
FOUF: 213 »

F9DF. B85 &9 214 ASCII1 STA MASK 1 9AVE HI BIT STATUS

Frec1: a4 7D 2195 ASCII2 LDY VYSAV 1 MOVE ASCII TO MEMORY

FY£3: 01 7E 216 LDA  (INBUF), Y

FPES. E6 7D 217 INC  YSAV ) BUMP FOR NEXT THING

FPE7: A0 00 218 LDY #0 .
FSH9:C9 A2 219 CMP  #1A2 1ASCIT " ? ' e
FSvD: DO 05 Al BNE ASCII3 1 NOPE, CONTINUE. '
F9ED: AS &9 221 LDA MASK .
FYZF: 10 20 222 BPL  BITON 1HE’S CHANGED MODDES.

FYF1: 60 223 RTS 1NQ, HE'’S DONE

F9Fr2:C9 A7 224 ASCII3 CMP #2A7 JASCIT ¢ 7

F%:-4:D0 09 225 BNE CRCHK 1NO, TEST FOR EOL

F9r6: AS &9 22 LDA MASK

FYFO. 30 1B any DMl DITOFF ) CHANGE MODES

F%F A 60 28 RTS

FYFO:C9 8D 229 CRCHK CMP  #38D ) END OF LINE?

FOFD:FO 07 230 BEQ ASCDONE ) YES, FINISHED

FIFF: 25 &9 231 AND  11ASK

FAD1:20 AF FA 232 JSR  STGR1 ) GO STORE IT!

FA04: DO DB 233 BNE AECIIR + DO NEXT.



HO7A

FAQSL:
FAO7:
FAQ7:
FA28:
FAD9:
FAOA:
7400
FAOD:
FAOF:
FAtL:
FA13:
FALS:
FALT7:
FA19:
FAIC:
FATE:
FerPtL:
FA22:
Faz3.
FARSL:
TADE:
FA26:
FADP?:
FaC:
Fanc:
FAQF:
FA31L:
FA33:
FA3S:
FA38:
FA3A
FA3D0:
FA3D:
FAJ30:
FoE:
TANO:
Frt2:
Fhaa:
Fhads:
FA19:
FASC:
FAAF:
FASL:
FaSa:
FAS2:
FAHS4:
FAST7:
FHoo
FASC
FhHoE:
Fesl:
Fand:
FAbh:
FfeE9:
FhAsn:
FALE:
FA70
FA73:

&0

38
90
10

a)-}
a9

no -

no
A9
10

10
4c
&8
68
4C

<0
4cC

20
Bo
B1
91

90

1 60

20
no
11
D1
Fo
20

=)
[

20

&0

AD

-
T

AD

. 20

b1

)
<

-
I’

AD

-
s

AS

-
<

b1t

. 20

A

12

AQ
08

9B
oD
74
7A

F7

co

FD
F9
FA
F9

Fo

Fo

F9

FA

Fo

F9
Fo

FA
FaA

F9
F9

F9

SARA MONITOR

234
235
236
237
238
239
240
241
242
243
244
245
246
247
<48
249
230
251

252
253
254
255
256
257
258
299
260
261

262
263
264
263
264
267
240
269
270
271

272
273
274
275
276
277
278
279
2680
281

282
263
264
289
284
287
2098
269
290
291

ASCDONE RTS

*

ASCIl  SEC
DFB

ASCIIO cLC

CKMDE  TAX
STX
EOR
DNE

BITON  LDA
BCS

BITOFF LDA
BPL

REPEAT BIT
BPL
JMP

REPEAT1 PLA
PLA
JMP

L 2

*

CRMON  JSR
JMP

*

MOVE JSR
BCS

MOVNXT  LDA
STA
JSR
BCC
RTS

VRFY JSR
ncs
VRFY1 LDA
cMP
BEG
JSR
JGR
VRFYQ JOR
BCC
RTS
»*
MISMATCH LDA
JSR
LDA
JSR
LDA
JSR
PRINTAL JSR
LDA
JGR
LbA
JGR
PRAIBYTE LDA
PRBYTSP JSR
PRSPC LDA

$90

STATE
#4DA
ERROR
H3FF
ASCIIt
Hi7¢F
ASCII1L
WBD
REPEATI
KEYIN

SCAN

BL1
MONZ

TSTAL
ERROR
(ALIL), Y
(AL, Y
HXTA4
MOVNXT

TSTAL
ERROR
(ALL) Y
(AL, Y
VRFY2
MISMATCH
CROVUT
NXTA4
VRFY 1

AdH
PRBYTE
AdL
PRDYCOL
(A4L), Y
PRBYTSP
PRSPC
ALH
PRDYTE
ALL
PROYCOL
(ALL), Y
PRBYTE
#EA0
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i INDICATE HI ON.

1 (BCC — NEVER TAKEN)

1 INDICATE HI OFF

1 SAVE STATE

RETAIN STATE

) ARE WE IN STORE MODE?

1 BET HI DIT UNMASKED
1 MASK HI BIT

ALWAYS
1 REPEAT UNTIL KEYPRESS

i CLEAN UP STACK

+DON’T MOVE ANYTHING IF ILLEGAL INPUT.
1 MOVE A BYTE
1 BUMP BOTH Al AND A4

+ ALL DONE WITH MOVE

TEST VALID RANGE

) COMPARE BYTE FOR BYTE
1 MATCH?

1 YES, DO NEXT.

i PRINT BOTH BYTES

1 GOTO NEWLINE

BUMP BOTH A1 AND A4

i VERIFY DONE.

1PRINT ADDRESS OF A4

1 OUTPUT A COLON FOR SEPARATOR
i AND THE DATA. ..

)PRINT THE BYTE AND A SPACE

1 LEAD WITH A SPACE.
1 OUTPUT ADDRESS Al

1 SEPARATE WITH A COLEN
) PRINT BYTE POINTED TO BY Al

1PRINT A SPACE
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IR AT

FA7S:
FAZS:
FA/ZS:
FA7B:
F&a72
FAJC:
FA7D:
FARD:
FEAR3:
FAl3:
FAB3:
FARSL:

FACD: 2

FASD:
FARE:
FAGL:
FA91:
FAY3:
Fl75:
FART7:
FA??:
FAA:
FA9A:
FATD:
FAQE:
FAND:
FAAO:
FA%2:
FAS4:
FEAS:
FhaT:
FAAND:
FAAD:
FaaD:
FAAF

Fhl:E

FARG:
FABS:
FANR7:
Feng:
Fang:
FAUA:
FAOB:
FAUBD:
FANE:
FLCO:
FACO:
FC2 .
FAC3:
FHCO:
FACT
FACS:
FACD:
FACD:
FACF:
FAOL:
FAaD3.
Fang:

4C

4C

1 68

68
20
&C

AS
A9
95
AD
BS
AS
a5
Y-}
AS
78

-
<

295

F8

Da

72

AC
Al
25
Q7
04

76
7A

7B

A4

1D

7D

7E
7C

ot

o2
a7

835
73
86
70
7A

79

FC

03

F9

00

FC

F9

FA

Fa
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292
293
294
295
294
297
298
299
300
301
302
303
304
3095
306
307
308
309
310
311
312
313
314
315
316
317
aJis
319
320
321
322
323
324
325
326
a27
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349

USER

JUMP

GO

*
RWERROR

ERROR2
ERROR
»

DEST

SEP

BL1

SPCE

STOR

STOR1

DUMMY
»

SETMODE

SETMDZ

*
READ

WRTE
SAVCMD
RWLOOP

JMP

JMP

PLA
PLA
JSR
JMP

EQU
JSR
LDA
JSR
JSR
JMP

LDA
STA
LDA
STA
RTS

JSR
TYA
BEQ

DEC
BEQ
DEX
BNE
cMP
BNE
STA
LDA
STA
INC
ONE
INC
RTS

LDY
DEY
LDA
STA
RTS

LDA
DFB
LDA
STA
LDA
STA
LDA
STA
LDX
LDA
SET
JGR

cour

USERADR

Af{PC
(PCL)

* ]
PRDYTE
HiAL

cour
NOSTOP

MON

A2L
AdL
A2H
A4H

SPCE

-

SETMDZ

YSAV
punmeg

SETMDI
#EDA
TSTDUMP
STATE
A2l
(A3L), Y
A3L
DuMMy
AZH

- -

YSAV

(INBUF), Y
STATE

[ 2]

$2C

#2

I1BCHMD
ALl
IBDUFP
AlH
IBBUFP+1
AdH

A4L

-

BLOCKIO
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s END VIA QUTPUT ROUTINE.

i LEAVE STACK WITH NOTHIN‘ ON IT.
i STUFF PROGRAM COUNTER
1 JUMP TO USER PROG.

PRINT ERROR NUMDER
} PRINT THE OFFENDER
s FOLLOWED DY A "!™

1 OUTPUT A CARRAGE RETURN (NO STOPLST)

1COPY A2 TO A4 FOR DESTINATION OP.

SEPARATOR. TEST 8TORE MODE OR DUMP.
s IERO MODE.
1 BRANCH ALWAYS

» TEST FOR NO LINE.

» IF NO LINE, QIVEM A ROW OF BYTES
» TEBT IF AFTER ANOTHER BPACE

i STORE MODE?

KEEP IT IN STORE SBTATE.

GET BYTE TO BE STORED

»PUT IT IN MEMORY.

s BUMP POINTER

1 ALSO USED FOR ‘/' TO CLEAR MODE
1 USE INPUT CHARACTER

) TO SET MODE

SET DISK COMMAND TO READ
;DUMMY BIT TO SKIP 2 BYTES
SET DISK COMMAND TO WRITE

1 COMMAND FORMAT IS
1 BLOCKNUMBER<CADDRESS. ENDADDRESS
) BEND BLOCK NUMBER VIA X & A~

NO INTERUPTS WHILE IN MONITOR
1 DO DISKO FEVER.




MM A

FAD7:
FAD9:
FADD:
FAOD:
FADF :
FaACL:
FAEd:
FARG:
Frrg:
AT
FAES:
FACI:
FARD:
FAFD:
FArFD:
FArFO:
FAF2:
FAT4:
FAF&:
FAFS:
FAF7:
FAF9.
FaAxC:
FAVE:
F000:
Fuo2:
Fu0o4:
FBO7:
FRO9:
Fuoc:
FBOF:
FO11:
r013:
TisLS:
017
rITA:
FB1C:
FDLF:
Fnat:
FR2t.
F2a:
Fulh:
+027:
FUEY:
+B32c:
FDZE:
Fud9:
+p32:
FR34:
FB736&:
+ U0
F03B:
FR3E:
FG40:
FR42:
Fuaa:
FB16:
Fu19:

BO
Eb
Do
E4
E&
Eb

-
I

90
[=10]

F9

F9

F9

F9

FA
F9

FD

FA

FA

FC
F9

FC
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330
351
as2
353
354
355
356
357
358
359
340

VNONCURWUMN -

NOVER

pumpPB

*
TSTDUMP
ERROR1
DUMP
DUMPO

DUMP 1
DUMP2

DUMP3

#*

DUMPASC

ASC1

ASC2

ASC3

BCS
INC
BNE
e
INC
INC
JSR
BCC
RTS

CHN
EQU
LDA
STA
JSR
ORA
STA
BNE

LSR
BCS
JSR
LDA
STA
LDA
STA
JSR
BCS
JSR
JSR
BCS
L.DA
AND
BNE
JSR
DME
JGR
DNE

LDA
STA
LDA
STA
JSR
LDY
LDA
ORA
CMP
BCS
LDA
JSR
JSR
BCS
LDA
AND
DNE
JMP

RWERROR
AdL
NOVER
AqH
ALtH

AlLH
TSTAL
RWLOOP

MONSD

#

AlH

HeH
TSTBOWID
AlL

AZL.
buUMPO

A

ERROR
TSTBOWID
ALl

Ad4L

AlH

A4H
TSTAL
ERROR1
PRINTA1L
NXTAL
DUMPASC
AlL

MASK
pumMed
DUHPASC
DUMP &
PRAIBYTE
DUMP 2

A4l
AlL
hH4H
AlH
PRSPC
HO
(AIL). Y
#$82
#3120
AEC2
HEAE
[ofuiVh)
NYTA4
ASC3
AL
MASK
ASC1
CROUT

'

-
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1 GIVE UP IF ERROR ENCOUNTERED
} DUMP BLOCK NUMBER
BUMP RAM ADDRESS BY 512 BYTES

s TEBT FOR FINISHED.
» NOT DONE, DO NEXT BLOCHK

OUTPUT 1 ROW OF BYTES
) GET WIDTH MASK INTO ACC

BRANCH ALWAYS
1 DUMP?

1SET FOR EITHER BO OR 40 COLUMNS
JUSE A4 FOR ASCII DUMP

1 TEST FOR VALID RANGE
s PRINT ADDRESS AND FIRST BYTE

JEND WITH ASCII
1 TEST END OF LINE
1 FOR 40/80 COLUMN

1 BRANCH ALWAYS
) GO PRINT NEXT BYTE AND A SPACE
1 ALWAYS {ACC JUST PULLED AS $AO)

) RESET TO BEGINING OF LINE

PRINT AN EXTRA SPACE
) TD INDEX MEMORY INDIRECT

) SET NORMAL VIDEO

s TEST FOR CONTROL CHARACTERS
10K TO PRINT NON CONTROLS

1 DTHERWISE PRINT A BPACE.
JPUT 1T OUT

1 BUMP BDTH Al AND A4

1+ FINISHED.

1 TEST END OF LINE.

1NOT DONE:; PRINT NEXT
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[ URTN 48 =

F0AD: 49

F349: 38 S0 coL8o0 SEC + INDICATE 80 COLUMNS DESIRED
Flias. AD 33 CO o1 LDA $CQ33 + GOTO 80 COLUMN MODE

FU4D: BO 04 52 8CS SETBO i BRANCH ALWAYS

FUAF: 53 #

FUOAF: 18 54 €C0OLA40 ci.Cc i INDICATE 40 COLUMNS DESIRED
FUo0: AD 52 €O 55 tDA £C052 i GOTO 40 COLUMN MODE

F353: A5 48 54 SET8O LDA MODES

+055: 09 40 57 ORA #3$40 1 ASSUME 80

+1N%57: B0 02 58 BCS SETBO0A 1 AND BRANCH IF IT IS8

FB39: 29 BF 59 AND  #4D0F 1 DUT FIX FOR A0 IF NOT

FuStk: 85 &8 60 SETB0A STA MODES

FUsb: 09 7F bt ORA  WS$7F i ISOLATE BIT 7

FOSF: 29 AO e AND #$A0 1y (BIT 7 SETS NORMAL/INVERSE)
FUis1: 85 &b &3 STA FORGCND

Fu&3d: BO 02 b4 BCS SETE0B 1 AGAIN ASSUMES 80 COLUMNS

FB&5: A9 FO &5 LDA #3FO i IF NOT, SET FOR/DBACKGROUND COLOR
FR&L7:85 &7 &b SETBOB STA BHGND

FRee: &7 *

FR&9: AS 58 68 CLSCRN LDA LMARGIN )y SET CURSOR TO TOP LEFT OF WINDOW
Fysh: 85 5C 69 STA CH

FBHD: AS 5A 70 LDA WINTOP .
FO&F: 85 SD 71 STA CV i NOW DROP INTO CLEAR END OF PAGE
FB71: 72 »

FB71: A5 5C 73 CLEOP tbA CH 1 SAVE CURRENT CURSOR POSITION
FB73: 48 74 PHA

FR74: AS 5D 75 LbAa CV

FE7L: 48 76 PHA

FB77: &0 Bl FB 77 JSR SETCV
" rFO7A 20 BE FB 78 CLEOPY JUSR CLEOL i CLEAR TO END OF FIRST LINE
Fi17D: AS 58 79 .DA LMARGIN

FB7F: 85 5C 80 STA CH

riB1: 20 C9 FD 81 JSR  CURDOWN 1 00TO0 NEXT LINE

FuR4: 90 F4 82 BCC CLEOP1

FOré: 43 [2]e] PLA

FLiu7. AB 84 TAY

runng: 68 89 PLA 1 RESTORE CURSOR POSITION

+0B89: 85 5C 84 STA CH

ruBb: 98 87 TYA JGET OLD CV IN ACC AGAIN

Fuec: o 23 88 BCS SETCV ) BRANCH ALWAYS

Free: B89 %

Fult: AS 5C 90 CLEOL LbA CH 1 CLEAR TO END OF LINE FIRST
FI?0: 4C B9 FC 91 JMp  CLEOL1

FRY3: 92 *

FR93:.C9 B0 93 CONTROL CMP #%80

FU9Y5: 90 &5 94 BCC DISPLAYX 1 IF INVERSE

+DS7:C9 0D 95 TSTCR CMP  #%8D ) IF CARRAGE RETURN THEN NEW LINE.
Fuee?. DO 3A 96 BHE  TSTDACK

Fuvl: 20 BE FB 97 CARRAGE USSR CLEOL 1 FIRST CLEAR TO THE END OF THIS LINE
FUSE: 20 C3 FB 98 JSR  SETCHZ ) RESET CURSOR AND GOTD NEXT LINE (CARRY IS SET)
+0A14C 02 FC 99 JMP O NXTLIN 3y THEN GOTO THE NEXT LINE.

FDAS: 100 »

FDAL: 101 #

FOAd AD SD 102 CURUP LbA ¢V 3 TEST FOR TOP OF SCREEM

FDAL: CbH 5D 103 DEC CV 1 ANTICIPATE ‘NOT’ TOP

Frad: €5 9A 104 CMP  WINTOP

FLAA DO 02 105 BNE  CURUPIL ) 1T’S NOT TOP, CONTINUE



©

HQNe3

FuncC:
FRAE:
+OAF:
rony:
Fana:
FB83:
FBD3:
fuRS:
FUR7:
FRD7:
FOU9:
FaBRD:
FB8D:
FODF:
+0C!

FBCO:
FOC5:
FBC7:
FBCY:
FBCY:
FRCT:
FOCD:
FOCD:
FUCF:
FBDL:
FDD3:
FBD5:
FBDS:
FuD7?:
FODI:
FLDB:
FOND:
FuDF:
rFREL:
FIRES3:
Fnto:
rBDET7:
FoE?:
FOEE:
FHEE:
FOFO:
FRF2:
FIF2:
FliFa:
FOFé&:
+FDF3:
FUFA:
FNFC:
FOFF:
FUFF:
FCo2:
FCO4:
FCOS:
FCOS:
FCO&:
FCO7:
FCo8:
FCOA:

AS

E?
85

o8B

01
5D

03
04

FB

FC

FB

SARA MONITOR

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123
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i WRAP ARCUND TO BOTTOM
+ DECREMENT BY ONE

DA WINBTM
CURUP1 SEC

S8C  #s$1
SETCV STA  CV
BAGCALC EQU «
CURDNL EQU #

LDA CV 1 GET VALUES FOR FIRST PACE ($400)

BPL DBASCALCH 1 ALWAYS

1 SAVE NEW VERTICAL LINE

*
CURJIGHT BIT MODES
BVS RICHT1
INC CH
RIGHTLI INC CH 5 BUMP CURQSR HORIZONTAL
LDA CH 1 TEST FOR NEW LINE
CMP  RMARGIN
GETCHZ LDA LMARGIN 1 JUST IN CASE WE HAVE.
BCC CTRLRET
SETCVH STA CH 1 CURSOR AT BTART OF NEXT LINE
*DROP INTO CURDOWN FOR WRAP AROUND
»
CURDOWM INC CV 1 MOVE CURSOR DOWN ONE LINE
LDA CV s ANTICIPATE NOT BOTTOM
CMP  WINDTM » TEST FOR DOTTOM
BCC CURDN1
LDA WINTOP
BCS SETCV

+ TEST FOR 80 OR 40

1 BRANCH ALWAYS
*
TSTBACK CMP  #%BB
BNE TSTBELL
CURLEFT BIT MODCS
BVS LEFT80.
DEC CH
LEFTBO DEC CH
BMI LEFTUP
L.DA CH 1 TEST FOR WRAP AROUND
CMP LMARGIN
BPL  CTRLRET
LEFTUP JUSR CURUP
LDA RMARGIN
STA CH 1 SAVE NEW CURSOR POSITION.
BNE CURLEFT 1 BRANCH ALWAYS

1 BACKSPACE?

3 TEST FOR FORTY OR EICHTY MODE

coute CMP  #3A0
BCC CONTROL
pDIT MODCS 1 TEST FOR INVERSE
BMI DISPLAYX IND PUT IT OUT
AND  #37F i STRIP HI BIT

DISPLAYX JUSR DISPLAY

*

1 1S IT CONTROL CHARACTER

INCHORZ VSR CURIGHT 1 MOVE CURSOR RIGHT
NXTLIN BCS SCROLL » IT’S BAOTTOM, RESET CH=0 AND SCROLL
RTS i REGET CH ONLY
»
BASCALC1 PHP 1 CALC BASE ADR IN BASAL. H
PHA :
LSR A 1 FOR GIVEN LINE NO.
AMD  #¥03 1 0<=LINE NO.<=%17
ORA #3404 + ARC=000ADCDE, GENERATE
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FCOC: B85 SF 164 STA DASAH 1 BAS4H=000001CD .
FCOE: 49 OC 165 EOR  #%C

FC10:85 &1 164 STA DAS8BH

FC12: 68 167 PLA 1} AND

FC13: 29 18 168 AND #%18 i BAS4L=EARADOOO

FC1%:90 O2 169 pCC BSCLC2 ’ ..
FC17: 69 7F 170 ADC  HS7F :
FC19:85 SE 171 BSCLC2 STA BASAL

FC10: 0A 172 ASL A :
FCtC: 0A 173 ASL A '
FC1D: 05 SE 174 ORA  DASAL

FC1F:BS SE 179 STA BaS4AL

FC21:85 &0 176 STA BASBL 1 BAME FOR PACE 2

FC23: 28 177 pLP -
FC24: 60 178 CTRLRET RTS '
FCo25: 179 »

FC25: 48 180 couT PHA 1 BAVE CHARACTER

FC24: B4 &D 1et STY TEMPY

FCoB: Bb &C 182 STX TEMPX

FC2A:20 A3 FC 183 JSR COUTL

FCID: A4 4D 184 LDY TEMPY

FCoF: Ab 6C 185 LDX TEMPX

FC:31: 68 186 PLA .

FC32: 60 187 RTS

FCa3: 168 *

FC33: 6C 6E 00 189 COUT! JMP  (CSUL) I NORMALLY COUTH

FCA&: 190 #

FC36:C9 87 191 TSTBELL CMP #%87 1 BELL?

FC38: DO 18 192 BNE LNFD 1NO TEST FOR FORM FEED.

FC3A: 193 »

FC3A: A2 10 194 BELL LDX #%10

FCAC: 8A 195 TXA

FC3D: A8 196 BELL1} TAY R
FC3E:2C D8 FF 197 BELL2 BIT $FFDB T
FCA1:FO FB 198 ' BEQ BELL2 S
FCA3:2C DB FF 199 BELL3 BIT $FFDB LN
FC44: DO FB 200 BNE  BELL3 S
FC4g: 88 201 DEY S S S
FC49: DO F3 202 BNE DELL2

FC4B:2C 30 CO 203 BIT $CO30 -
FCAE: EB 204 INX T
FC4F: DO EC 205 BNE  BELL1

FCS1: 60 206 RTS .

FCsa: 207 B B
F(C32:C9 BA 208 LNFD CMP  #58a 1 LINE FEED? oL
FC94: DO CE 209 ONE CTRLRET .
FCS6:20 C9 FB 210 JSR  CURDOWN »} MOVE CURSDR DOWN A LINE

FCH9:90 C9 211 BCC CTRLRET 1 BRANCH IF NO SCROLL NECESSARY. v L.
FCH0: 212 » e
FC5D. A5 SA 213 SCROLL LDA WINTOP 1 START WITH TOP LINE. Sl
FCS5D: 48 214 PHA JSAVE IT FOR NOW

FCSE: 20 Bl FB 215 JSR  SETCV 1 GET BASCALC FOR THIS LINE

FC&LL: A2 03 216 SCRL1 LDX 43 ) MOVE CURRENT DASCALC AS DESTINATION

FC&3: 89 SE 217 SCRL2 LDA BAS4L, X

FC&3: 93 62 218 STA TBAS4L, X 1 (TEMPDRARY BASE ADDR.)

FCL7. CA 219 DEX

FC4B: 10 F9 220 BPL.  SCRL2

FC&A: &8 221 PLA 1 GET DESTINATION LINE
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FCo4R: 1B 222 cLC

FCALC: 69 Ot 23 ADC 41 1 CALCULATE BOURCE LINE
FCHE: CS 5D 224 CMP WINDTM 1 IS IT THE LAST LINE?
FC70.080 15 aja) BCS LASTLN 1 YES, CLEAR 17T

FC72:48 226 PHA 1 SAVE AS NEXT DESTINATION LINE
FC73:20 b1 FB @27 JSR SETCV 1 GET BASE ADDR FODR SOURCE LINE
FC7&6: AS 59 228 LDA RMARGIN i MOVE SOURCE TO DESTINATION
FC78: 4A o LSRR A 1DIVIDE BY 2

FE79: AB <30 TAY

FC7A:. B8 231 SCRLJ DEY 1 DONE YET?

FC71: 30 E4 232 BMI  SCRL.1 " 3 YES, DO NEXT LINE

FC7D: Bt 5SE 233 L.DA (BAS4L),Y

FC7F. 91 &2 234 8TA (TDAS4L), Y

FCE1: Bt &0 235 LDA (BASBL).,Y JUOVE BOTH PACES

FCEB3: 91 64 236 STA (TBASBL), Y

FCNS: 90 F3 237 BCC SCRL3 + 1 BRANCH ALWAYS

FCE7: AD 58 238 LASTLN LDA LMARGIN 1 BLANK FILL THE LAST LINE.
FCB9: 4A 239 CLEDLYT LSR A yDIVIDE BY 2

FCUA: AB 290 TAY

FCCB: BO 04 241 BCS CLEODLR

FCED: AS 66 242 LDA FGRGND 1 {(NORMALLY A SPACE)

FCCI: 91 BE 243 STA (BASAEL), Y

FCY1: A8 &7 244 CLEOL2 LDA BKGND i (IF 80 COLUMNS, ALG60 A GPACE)
FC?3: 91 &0 245 STA (DASBL)., Y

FCY5.CB 246 INY

FCY&: 98 247 TYA 1 TEST FOR END OF LINE.

FC?77: 0A 248 ASL A 1 MULT BY 2 AGAIN

FCSB:CY 39 249 CMP RMARGIN :

FCYA: 90 ED 250 BCC CLEOL) + CONTINUE IF MORE 7O DO.
FC%C: &0 251 RTS 1 ALL DONE

"FCYD: 2952 *

FC9D: 24 &8 253 DISPLAY BIT MODES 3y TEST FOR 40 OR 80

FCSF: 70 OC 254 BvS DSPLBO i} STORE THE SINGCLE CHARACTER AND RETURN
FCAl1:46 5C 299 LSR CH 1 INSURE PROPER 40 COLUMN DISPLAY
FCA3: 06 5C 256 ASL CH 1 DY DROPPING BIT O

IFCAD 210 AD FC 297 JSR O DSPLB0 1 DISPLAY IN $400 PAGE.
FGRSE AY &7 2908 LbA  BAGND 1 ALSO SET BACKGOROUND COLOR
FCtA: 91 &0 259 DSPBKGND STA (BASBL)., Y

FCAC: 60 260 RTS

FOCAD: 261 #

FCAD: 48 262 DSPLBO  PHA 1 PRESERVE CHARACTER

FCAE: AS 5C 263 LDA CH i DETERMINE WICH PAGE

FCUO: 4A 244 LSRR A

FCOL: AB 269 TAY

FCL2: 48 266 PLA

FCI'3: 00 FS 267 NCS DSPBUGND 1 BRANCH IF $800 PAGE

FC3S: 91 SE 268 STA (BASAL), Y

FCD7: 60 2469 RTS

FCOg: 270 #

FCB8: Dt 7€ 271 NOTCR LDA (INBUF),Y ECHO CHARACTER

FCBA: 20 25 FC 272 JSR  COULt

FCBD: C9 88 273 CMP #1183 1 BACKSPACE?

FCAF.FO 1D 274 BEQ DKSPCE

FCCY: C9 98 275 CMP #4998 1 CANCEL?

FCC3:FO 0B 276 BEQ CANCEL

FCC5:E6 B8O 227 INC  TEMP

FCC7: AS B0 278 DA TEMP

FCC?:C? S50 279 CMP  H#INUUFLEN

S e



0

M0

FCCn:
FCCD:
FCCF:
FCD2:
FCDS:
FCDS:
FCD7:
FCDA:
FCDC:
FCOHE:
FCEOD:
FCE2:
FCEA4:
FCE7:
FCF9:
FCER:
FCED:
FCEF:
FCEF:
FCF2:
FCF4:
FCF7:
FCFo:
FCFB:
FCFD:
FCFF:
+Hoa:
FLCO5:
+DO7:
Fuoe:
FLOC:
FLOC:
+LCOF:
FOOF:
FDLL:
Fiord:
FD16&:
+D17:
FD1A:
FDLC:
FDL1E:
FDal:
FD24:
FL29:
FDRb:
FL>7:
rDIA:
F02y:.
F0C
DO
FD31:
FDaa:
FD35:
rD37:
FD39:
FDL30:
FD30:
FDJIE:

DO
A
20
20

AS
20
AD
84
A4
FO
(o)

"
«

Ad
91
ce
DO

2C
10

b}
=

ce
FO
cq
DO
4C
AD
10
A9
4C

&C

EB
10
&2
09
&3
7F

&3

FeE
FC

FC

FD

co

FD

Fa

co

FC

00

FD

FD

FC

FD

FC

Cco
(o10)

SARA MUKITOR

280
o8t
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
309
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
32
323
324
25
a2
327
az
329
330
331
aze
333
334
335
336
337

CANCEL

GETLNZ
GETLN

BASPCE

NXTCHAR

CROUT

STOPLST
NOSTOP
*

RDKEY
»

KEYIN

KEYIN1

KEYIN2

KEYINDJ
KEY IN4

KEYWAIT

BNE
LDA
JER
JSR
EGY
L.DA
JSR
LDy
5TY
LDYy
BEG
DEC
JSR
L.DY
STA
cHP
BME
EQU
BIT
BPL
JGR
cMpP
BEQ
cMP
BNE
JMP
L.DA
BPL
LDA
JMP

JMP

LDA
STA
JGR
PHA
JSR
BCS
LDA
JGR
JGR
PLA
PHP
PHA
JER
PLA
PLP
BCC
LDA
B1T
RTS
INC
BNE
INC
LDA
cLC
AND

NXTCHAR
#3040
ceur
CROUT

*
PROMPT
couT

#i

TEMH
TFMP
CETLN
TENP
RDCHAR
THMP
(INDUF), Y
#48D
NOTCR

*

KBD
HOSTOP
KEYIND
HEAO
STOPLST
#480
NOSTOP
ERROR2
KDD
STOPLST
HEBD
cour

(KSHL)

HS$7F
TBASAH
PICK

KEYWAIT
KEYIN2
CURSOR
DISPLAY
KEYWAIT

DISPLAY

KEYIN1
KDD
WDDSTRB

TBDASAL
KUALIT2
TOASAH
He7r

TBAS4H

)

I

-

20-DEC-79 #000030 PAGE {5

NDO WRAP AROUND ALLOWED
1 QUTPUT BACKSLASH

1 START AT BEGINNING OF INBUF

1 BACK UP INPUT BUFFER
1 GET INPUT

1 TEST FOR START/STOP

+ READ KBD

+ 18 IT A SPACE?

YES, PAUSE TIL NEXT KEYPRESS.
1QUIT THIS OPERATION?

NO, IGNORE THIS HKEY.

I YES, RESTART

1 MAKE SURE FIRST 18 CURSOR

i G0 READ SCREEN

) SAVE CHR AT CURSOR POSITION

1 TEST FOR KEYPREGS

1 GO GET IT

QIVE THEM AN UNDERSCORE FOR A TIME
100 SEE IF KEYPRESSED

SAVE KEYPRESS STATUS .

+ READ KEYDOARD
1 CLEAR KEYBOARD 8STROBE

) JUST KEEP COUNTING

) TEST FOR DONE

R



O

AN AN

FLAO:
rDae:
0% 5
FDV7:
FDAB:
rFDAB:
FL4g:
FDAB:
FO43:
rDAD:
FD4F:
FDO1:
FD53:
rD5H&:
FD58:
FLS0:
FDSD:
FDSE:
FRLO:
FDALO:
FDs2:
Fosa:
FDb&G:
FL69:
FLLB:
FLeD:
FULF:
FL71:
FD74:

FO76:
“For7:

FD77:
FD79:
D76
07D
Fir/7E:
Fluz2F:
FD7F:
FD30:
o blog B
Fooa:
Fudd:
N34
FD99.
Fuoas:
FLCis7:
FDRB:
FLES:
r DA
FLHI:
meac:
rDOE:
FD90:
FD72:
F094:
D95
FD?7:
Fuv8:

FO
oE
0
60

(024}

EE

co

FD

FD

FF

FD

FD

FD

SARA MONTTOR

338

339 KWAIT2
340

341 KEYRET
342 «

343

344 ESC3
345

344 ESCAPE
347

348

349

350 ESC1
351

352 ESC2
353

354

355

356 «

3%7 RDCHAR
358

359

340

361

362

363

364

3695

366

347

368 *

369 GOESC
a70

371

arze

373

374 »

375 ESCVECT
376

a7z

378

379

380

clthl

382

383

384 =

385 PICK
38%

387

388

389

3370

391

392

393 PICK40
394

379 =

BEQ
ASL
BCccC
RTS

£Qu
JSR
LDA
AND
EOR
STA
JSR
LDY
cMp
BEQ
DEY
BPL

L.DA
AND
STA
JSR
cMpP
BEQ
chMpP
BNE
JSR
ORA
RTS

LDA
PHA
LDA
PHA
RTS

DFB
DFD
DF B
DFB
DFD
DFB
DF R
DiFB
DFB

LDA
LSR
TAY
BIT
BVC
pcc
LDA
RTS
LDA
RTS

KEYRET
HOD
KEYHWALT

"
GOESC
MODES
#3820

#HeAD
CURSOR
RDIKEY

#8
EECTABL, Y
ESCO

ESCR

#$80 -
MODES
CURSDR
RLKEY
#3908
ESCAPE
#¥935
KEYRET
PICK
#480

#<CLSCRN

ESCVECT, Y

CLEOL -1
CLEOP-1
CLSCRN-1
CGL40-1
coLBo-1
CURLEFT-1
CURIGHT~1
CURDOWN=-1
CURUP-1

CH
A

MODES
PICA40

PICKA0
(BASBL) ., Y

(BASAL), Y

20-DEC~79 #000050 PAGE 16

»RETURN IF TIMED QUT

SET TO + SIGN FOR CURSOR MOVES

1 READ NEXT CHARACTER
3} TEST FOR ESCAPE COMMAND.

»LOOP TIL FOUND OR DONE
1 GO READ A CHARACTER

1 BAVE STANDARD CURSOR.

+ ESCAPE CHARACTER?

1 FORWARD COPY?

1 GET CHARACTER FROM SCREEN
1 BET TO NORMAL ASCII

fGET A CHARACTER AT CURRENT CURSOR POSITION
i DETERMINE WHICH PAGE.

1 AND IF 80 COLUMN MODE.
1+ FORGET CARRY IF 40 COLUMNS
) QET CHARACTER FROM $400 PAGE

-
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ML EIC

058!

SARA MUNSTOR

396 CHN MON9C

20-DEC-79 #HOO0050 FAGE 1/



MoUNTC

+D58:

Fu78

FO7A:

+DPD:

FDS0:
FDYE:
FDAO:
FLAH2:
FDADS:
FOAB:
FDAD:
FDAD:
FDNO:
rbona:
FDR3:
Fugs

FDU7:
FuB?:
Fnon:
FDDD:
FDOF:
FDZY:
FDCO:

FLCo:

03
DO FF

03
BC FF
CA FF
B4 FF

Ba FF
58

SARA MONITOR

CLDSTRT EQU

2

3

F

5 SETUP
5

7

Lo 1}

SETUP1
10
11
12
13
14
15
16
17
18
19
20
21
22
23
23
25 »

Lba
STA
EQU
CLD
L.DX
STX
LDA
STA
LDA
5TA
LDA
STA
DEX
BPL
STA
LDA
STA
LDA
STA
L.DA
STA
JSR

*

#4383
$FFDO
*

#3
INDUF +1
NMIRG, X
$FFCA, X
HGOAS, X
CBWl, X
VBOUNDS, X
LMARGIN, X

SETUP1L
IBDRVN
HEA0
INGUF
#3460
1B5LOT
HiIFF
MODES
CoL40

20-DEC-7%9 #000050 PAGE 18

1 ZERQ PAGE I8 ON 3!

1 OF COURSE!

+ INPUT BUFFER AT %3A0

+ BET 40 COLUMNS, CLEAR SBCREEN




ADNIC RAM CHARACTLR SE1 LOADER 20-DEC-79 #000050 PAGE 19

cor.0: 27 ADR EQU  $A0

C0ONO: 28 CPORTL EGQU  ARR

00Nt 29 CPORTH EQU ADR+%

CON2: 30 CTEMP EGU ADR+2

00AT: 31 CTEMP1 EQOU ADR+J

(@R N 2 YTEMP EQU ALR+4

cona: 33 ROWTEMP EQU  ADR+20

coB: 34 CWRTON EQU $CODD

CODA: 35 CWRTOFF EQU $CODA —

FFEC: 36 CB2CTRL EQU $FFEC

FFED: A7 CB2INT EQU $FFED

FDC&: 38 #

FLC&: 39 =

FDC6H: A? 78 40 GENENTR LLDA #%78 3 INIT SCREEN IMDX LOCATIONS
FLZ0:85 A0 41 STA CPORTL

FOCA A9 08 42 LDA #%8

FDCC: 85 Al 43 STA CPORTH

FDCE: AR FO 44 t.DA #240 1 BET UP INDEX TO CHRSET
FDDO: B3 A4 45 STA YTEMP

FuD2: A9 00 45 LDA #0

FD04: AA 47 TAX

FNDS: 95 B4 48 ZIPTEMPS STA ROWTEMP, X

FLUD7:ERB 49 INX

FouLg: EO0 2 50 CPX #3$20

FDDA: DO F9 51 BHE ZIPTEMPS :
FDDC: A? Q5 52 LDA 43 I FAKE THE FIRST BIT PATTERN
FDDE: 18 53 cLC y {PHANTOM 9TH BIT SHIFTED A8 BIT O)
FOLF. 08 54 PHP .

+LCEO: 48 59 PHA

rDEL>l: B6 A2 56 GEMASC STX CI1EMP t GENERATE THE ASCII
FLC3: AO O7 57 GASCIt LDY &7 i CODES FOR THE FIRSBT PASS
FLEYS: A6 AR 58 GASCl2 LDX CTEMP

FDF7: BA 59 GASCI3 TxaA .

FLEB: 91 A0 60 STA (CPORTL), Y 1 $XXF=CHR O / 4

FDIZAEB -3} INX ) $XXE=CHR 1 / 3

Foone 0y 62 ney ) $XYD=uCHR 2 / &

1-1IC: 30 06 &3 oMl GASCIA )} $XXC=CHR 3 / 7

rUEE: CO 03 b4 CPY %43 I $XXB=CHR O / 4

FDFO: DO FS &5 BNE GASCI3 ) $XXA=CHR 1 / 3

+FDIT2:FO F1 bbb BEQ GASCIZ2 I $XX9=CHR 2 / &

FOIMA 20 99 FE 67 GASCI4 JUSR  NXYETPORT i $XXB=CHR 3 / 7

Fur7.80 08 &8 BCS CBYIES i GO DECODE CHARACTER TABLE
FOF?:C? OA L9 CHMP  #3A + SECOND SET OF 47

FDi'B. DO Eb 70 BHE GASCIt

FLFD A2 24 71 LDX #%24

FL-F: DO EO 72 BNE GEMASC i BRANCH ALWAYS

FeQ1l: &8 73 CBYTES PLA JRESTORE BIT PATTERN

FEQS: 2 74 PLP

FED3: A2 17 75 L.DX 8423 s} (4 CHARACTERS OF & ROWS)
FEOS: AD 05 76 CCOLMS LDY &5 1 (FIVE COLUMNS)

rEQ7: 36 D8 77 CSHFT ROL ROWTEMP+4,X DREAK DYTES INTO

rFEQ9F: OA 78 ASL A 1 5 BDIT GROUPS

FEOA: DO OE 79 PDHME  SHFTCNT 1 BRANCH IF MORE BITS IN THIS BYTE
FEQC: 84 A2 830 STy CTEMP

FEOE: CbH A4 g1 DEC YTEMP 1 (NOTE: CARRY IS SET)
Fel10:FO 16 82 BEQ  DONr i BRANCH 1IF ALL DONE
rE12: A4 A4 B3 LDY YTEMP 1 GET CHARACTER TABLE INDEX

FE14: D9 C4 FE 64 LDA CHRSET-1,Y

-



)
2

A4
- 88
;DO
. CA

;08
148
2. 20
T 4C

T A2
T AO
: B3

.29
191
:CA
:C8
:CO

EA

ES

28
03]

1F
00
B4

3€
AO

Fé&
99
EF
03

FC
FC

F7

FE
FE

FE

co
FE

FE

FE

FE

05
o7

RAM CHARACTLR SET LOADER

85
86
87

114
116

118
119
120
121
122
123
124

a5
126
127
128
129
130
131
132
133
134
135
134
137
138
139
140
141
142

SHFTCNT

»*
DONE

STORCHRS LDX

STORSET
STOROW

#*
GENDONE

GEN1

NXTASCI
NXTASCR

GEN2

UNDER

ROL
LDY
DEY
ANE
DEX
BPL
PHP
PHA
JSR
JMP

EQU

LDY
L.DA
ASL
AND
STA
DEX
INY
cey
BNE
JSR
cMp
BEQ
TXA
DPL
RTS

LDA
STA
LDA
BIT
JSR
LDA
Niaiti
BIT
JOR
DEC
BPL
LDA
STA
LDY
L.DA
cLC
ADC
STA
DEY
BPL
JGR
pcc
RTS
LDy
LDA
5TA
STA
DEY
BPL

A
CTEMP

CSHFT

CCoLmMs

STORCHRS
CBYTES

*

#$1F

#®0
ROWTEMI, X
A

H$3E
(CPORTL), Y

#48
STOROW
NXTPORT
#48
GENOONE

STORSET

#1
CTEMP
#3160
CWRTON
VRETRCE
#4220
VRETRCE
CWRTOFF
ALTCHR
CTEMP
GeENZ
HEB
CPORTH
#7
(CPORTLD),Y

Hi0
(CPORTL), Y

HY.TASCR2
NCTPORT
HXTASCI

Lk 3¢
He7F
$EFC, Y
$7FC, Y

UNODER

20-DEC-79 #000050 PAGE 20

s (CARRY KEEPS BYTE NON-ZERO UNTIL ALL 8 ARE SHIFTED)

+ RESTORE COLUMN COUNT

GOT ALL FIVE BITS?

1 NO, DO NeXT

1 ALL ROWS. DONE?

i NG, DO NEXT

) GAVE REMAINING BIT PATTERN AND CARRY

) MOVE EM TO NON DISPLAYED VIDEO AREA

+ MOVE CHARACTER PATTERNS TO VIDEO AREA

s SHIFT TO CENTER
1 STRIP EXTRA GARBAGE

1 THIS GROUP DONE?
1 NO, NEXT ROW

1 ALL ROWS STORED?

1 PARTIAL SET ($478-$5FF)
} SET NORMAL MODE

1+ PREPARE TO. SEND BYTES TO CHARACTER
GENERATOR RAM

IWAIT FOR NEXT VERTICAL RETRACE

I WAIT AGAIN

1 CHARACTERS ARE NOW LOADED

) REPEAT THIS SBET FOR DOTHER 64 CHARACTERS
1 HAVE WE DONE ALTERNATES YET?

JNO, DO IT!

1 BUMP ASCII VALUES FOR NEXT SET

1 THE USUAL COUNDOWN

+ SEYUP ALTERNATYE WITH UNDERLINES



Crean 1y

FEL2

Flted,
FEOSG:
8
FECY:
FEBA:
FrE0C:
rE0E:
FEZO:
FEwL:

FES3.

FLo&:
Fiz98
FEST:

FE?9:

Fewh:
FE9D:
Fre?F .
FEAL:
FEAJ:
FELS:
FEA7:
[N
+EAD:
FrAD:
FEAE:
FELE:
FEAE:
FEQO:
FEDRS:
FERD
FEU7:
FEBA:
FERC:
FOLOF:
FLca:
[ M
FECS:
FECS:
FECS:

FECH: |

rECY:
FECC:
FECD:
Fi1-00:
FEDL:
FEDA
rEOS:
FEDB:
FEOY:
FEDC:
FEDD:
[ O N
FERL:
FEFEA:
FERS:
FeEB:
Fou9:

85
AD
29

;05

A9
=3))
o)

FO
60

08
Al
co
07
AO

=3
<

AO
F7

99
FO

A3

3F
A3

(83}
ED

£

01
B4
44
1E
\F

08

FE

FF

FF

FF
FF

81

81

01

49

(LY R I O £ PRV L ORI &

143
1414
145
146
147
148
149
150
1351
152
153
154
155
1564
157
158
159
160
141
162
1463
164
163
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

183
184
185
186
187
188
189
190

191

"
ALTCHR
ALTCY

*
NXTPORT

NOHIGH

PORTDN
*
»

VRETRCE

VWAILT

»
CHRSET

t.DA
STA
OrHE

LDY
LDA
EOR
STA
DEY
aprPL
JSR
BCC
RTS

LDA
EOR
STA
BMI
INC
LDA
cMP
BNE
LDA
STA
RTS

STA
LDA
AND
ORA
STA
LDA
STA
nIT
BEQ
RTS

EQU
DFB

DFB

DFB

bFB

DFB

DFB

DFB

DFB

DFB

DFB

bl LUADER

[E1:]
CPORTH
GEMY

"7
(CPORTL), Y
#320
(CPORTL), Y

ALTC1
NXTPORT
ALTCHR

CPORTL
#$80
CPORTL
NOHIGH
CPORTH
CPORTH
#s$C
PORTDN
HE4
CPORTH

CTEMP1
CD2CTRL
H$3F
CTEMPY
CB2CTRL
HiB
CB2INT
CB2INT
VWAILIT

*

20-bEC-/9 #0000V PAGE &)

1 ADJUST ABCIT FOR ALTERNATE SET

) $20-->0 $40--03%60

1 ADJUST THEM ALL

s CONVERT $78->$FB OR $FB8-%78

i IF sC THEN =4

1SAVE BITS TO DE ETORED
| CONTROL PORT FOR 'CB2’
JRESET HI BITS TO 0

) TEST VERTICAL RETRACE

1WAIT FOR RETRACE

$F0, $01, $B2, $18

$40, $84, $81, $2F

$58, $44, $81, $29

$02, $1E, $01, $91

$7C, $1F, $49, $30

$8A, $08, $43, $14

$31, $2A, $22, 813

$E3, $F7, $C4, 91

$48, $A2, $DA, $24

$Ch, $49A, $62, $8C




O C

reFc:
FErFD:
FEFO:
FEF1:
FEF4:
FlF 5
FLlF8:
FEFED
Frec:
FF¥D:
FFOOQ:
rFO1L:
Fro4:
+FO5:
FFO08:
FFO9:
FFOC:
FFOD:
FF10:
FF11:
Frr14:
FF15:
FF18:
+F19:
FF1C:
+F1D:
Fr20:
Fra1:
+F24:
FF25:
FFE28:
FF29:
FE2C:
FFRD:
FF.J0:
=1
F1-34.
FE 5
FIrag:
Fr-a3%:
FF3C:
F+3D

FEA0 L

[SECE
FFAaA

FFAYS:
Frag:
Fra9o:
FFac:
FraD:
Fite
FFST:
Fr54a:
FEUS:
FFYB:
FFOL9:
FFuC:
FFD:

Cé

C1

BA

E3

F8

46

co

1

8c

43

1E

84

3E

ac

E3

5 €8

oc

oz

11

00

11

02

31

[o]¢)

&2

Fa
46
AF
33
DC
17
E6
b1
74
49
Fa
co
EF
88
DF
F8
3E
FD
on

c8

18
70
11
EOQ
02
ca

14

RAM CHARACTER SET LOADER

192

193

194

195

196

197

198

213

216

217

DF B
DFB
DFB
DFD
DFB
DFB
DFB
DFB
DFB
DFDB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF D
DFB
DFD
DF B
DFB
DFB
DFB
DF B
DFB

DFB

DFB

$24, $C6, $FB, $43
$8C, $C1, $46. $17
$52, $8A, $AF, $16
$14, $£3, $33, $31
$C4, $FB, $DC, $73
$3F, $46, $17, $62
$BC, $21, $E&, $18
$6A, $8D, $61, SCF
$18, $462, $74, $D1
$89, $16, $49, $4C
$91, $CO, $F3, $09
$2C, $91, $C0, 914
$1D, $8C, $EF, $07
$17, $43, $88, $31
$84, $1E, $DF, $0B
$31, $84, $FB, $FE
$77, $3E, $3E, 917
52, $8C, $FD, %C7
$50, $E3, $0D, $31
$C3, SEB. $CB, $73
$18, $0C, $42, $3E
$01, $02, $20, $42
$2E, $41, $18, $8C
$08, $00, $70, $EE
1C0, $11, $11, 321
$11, 402, $E0, $3C
$21, $31, 02, $EO
%1€, 300, $C8, $B9

$80, $62, $14, $1F

20-DEC-79 #000050 PAGE 22




150NRC RAM CHARACTLR SET LOADLER . 20-bEC-79 #000050Q PAGE 23

Fr&o: 1fF

FF&1: 46 A2 DE 22t DFB $46, $A2, $DE, $43

Fréd: 43

FF&5:2C 04 88 222 DFB  %2C, $04, $88, $BE

FF&a: BE

Fra9:.FF CE 7D 223 DFB $FF., $CE, $7D, 337

Fr&C: 37

FF&D: 49 88 95 224 DFR $4%,$88, $95, $18

Frz0:18

FF71:98 09 &2 22% DFB $98, $09, $62, ¢D1

FF24: Dt

FF/5:44 E8 B8 224 DFB  $44, $E8, $88. $FB

FF78:FD

FF79:02 90 40 227 DFB %02, $90, $40, $00

F¥r7C: 00

FF7D: 10 EO 03 228 DFB  $10, $EO, $03, $02

Fra0: 02

Frdt: 00 40 00 229 DFB  %CO, $40, $00, $00

Fr34: 00

FFuS: 08 00 00 230 DFB 408, $00, $00, $28

Free: 2

Fru9: 10 42 44 231 DFB %10, %42, $44, $25

FFQc: 25

Fr-uD: B2 BB 2F 232 DFB $82, ¢B8, $2F, 48

FFr90: 48

FF91:25 44 10 233 DFB $29, $44, $10, $82

FF74. 82

FF?75:02 00 2F 234 DFE 402, $00, $2F, $3A

FF78: 5A

FF99:40 4% 02 235 DFB %40, $43, $02, $8E

FF9C: BE

FF7D: 64 SO0 90 234 DFB $&4, $50, $70, $01

FFAO: 01

FFAL:3E 26 42 237 DFB $3E, $26, $42, $80

FFA&: BO

A5 21 B0 00 238 DFB %21, $80, $00, $09

Fr-68: 05

FFA9:00 FB BO 239 DFB  $CO, $F8, $80, $00 . _
FEAC: QO .
FFAD: 05 08 F8 240 DFB  $095, $08, $F8, 480 '
FEpo: 8O

FrFu1: 28 05 88 241 DFD 328, $05, $88

FFB4: 242

FFu4: 243 HOOKS EGU # .
FFGB4: F2 FD 244 DW cGuTt2 e
FFB&:OF FD 245 DW KEYIN &
F-1O; 246 #

FFug: 247 VDBOUNDS EGU

FFUg: 00 50 00 248 DFB ¢0,$50,0, %18

Fron: 108 : '
FFOC: 249 * '

FFOC: 4C B89 F& 250 NMIRG JMP  RECON . ) IN DIAGNOSTICS

FFOF: 40 251 RTI

FrCO:C3 CF DO 252 ASC  ‘CCPYRIGHT JANUARY, 1980 APPLE COMPUTER INC..JRH’

FrC3: D9 D2 C9
FFC&: C7 CB DA
FFHC?: A0 CA C1
FFCC:CE DS C1



M C RAM CHARACTELR SET LOADER 20-DEC-79 #000050 PAGE 24

FFCF: D2 D9 AC
Frp2: A0 Bt D9
FFuS. B8 6O AO
FrNa: A0 Ct DO
FrEpB: DO CC CS
F+-0E: A0 C3 CF
FIieEt:CD DO DS
FrE4:Da CS5 D2
Fr£7: 40 €9 CE
FrEA: C3 AE AE
Fr::D: CA D2 CB

FFFO: 233 CHN TMONVECT

HFFO: 1 =

FrFO: CC 2 ESCTABL DFB $CC

FEF1: DO 3 DFB  $CO

FFF2: D3 4 DFD  $D3

FFF3: D4 5 DFB D4

FFF4: B8 ) DFR $D8

FFFS: 88 7 DFD %88

FFF&: 95 8 DFR %95

FFF7: BA 9 DFB  $8A

FrFA. 80 10 DFE %813

Frr9: 00 11 DFB  $00 1 NOTHING
FI-FA: 12 »

FreA: CA FF 13 NMI DW $FFCA

FFFC:EE F4 14 RESET DW DIAGN 1 FIRST DIAGNOSTICB
FFFE: CD FF 15 IRQ DW $FFCD

(o1efe]o} 16 »

+<x+ SUCCESSFUL ASSEMBLY: NO ERRORS



SyYyMbOL

75

77

70
FeEB3
FAOQS
FAO7
bt
FC3D
FALS
FAAO
TF39B
FEQS
TF090
Fuzi
F6C
FB93

TADBLE

AlH

AZH

AAH
ALTCHR
ASCDOME
ASCII
BASBH
BELL1
BITOFF
BL1
CARRAGE
CCOLMS
CLDSTRT
CLEOP
CHMDTAB
CONYROL
CPORTH
CROUT
CTEMP1
CURDOWN
CURUP 1
CHWRTOM
DIGRET
DSPBKGND
pumMPr1
DUMPASGC
ERROR
ESC3
FORGND
GASCIA4
GENDONE
GETNUM
IBBUFP

INBUFLEN

JUMP
KEYIMN2
KEYRET
KWATIT2
LMARGIN
MODES
MOVHNXT
NOSTOPR
NXTA4
NXTBIT
NXTINP
PCH
PORTDN
PRBYTSP
PRHEX
RDCHAR
REPEAT
RET2
RMARGIN
SAVCMD
SCRL3
SETB0A
SETCV
SETUP

SORTED BY

SyYrnuGL

AlL
A2L
AdL
AGC1
ASCIIO
ASCII3
BASBL
BELLR
DITON
BLOCKIO
Cp2CTIRL
CH
CLEDL1
CLEDPY
CMDVEC
couTt
CPORTL
CSHFT
CTEMP
CURIGHT
CURUP
DEST
DISPLAYX
DSPLBO
pumpP2
DUMP
ERROR1
ESCAPE
GAGCIt
GENIL
GENENTR
GOESC
1BCMD
INBUF
KBDSTRB
KEYIND
KEYWALIT
LASTLMN
LNFD
MON
NMIRQ
NOTCR
NXTASC2
NXTBS2
NXTLIN
PCL
PRAIDYTE
PRCOLCN
PRINTAL
RDKEY
REPEATI1
RET3
ROWTEMP
SCAN
SCRNLOC
SETO0
SETCVH
SETUP1

F9D4
79
AO

Fpaa

F9DF

FCOS
FC43

FC19
FFED
FECY
FDBE
FB&Y
FD4F
FOF2
F9FB
? &F
Fc24
FODY

FA4EE
FC?D
FAB?7
FD1C
PF901
?FDS3
FFFO
FDED
FE7S
FCDS
FA7D

?FDFF
c000
?FD31
? 71
- FBDF

F908
2FFFA
FADF
FE&3
FCE4
FE99
FD9%
F9C2
F9BF

FACO
?FFFC
FIAD
FAB3
FC&61
FCS50
FR&7
FADD
FE1A

20-DEC-79 #000050 PAGE 25

AlPC
A3H

ADR
ASC2
ASCII1
DAS4H
BASCALC!
DELL3
DKGND
DSCLCR2
CB2INT
CHRSET
CLEOL
CLSCRM
COL40
couT2
CRCHHK
CSWH
CTRLRET
CURLEFT
cv
DIAGN
DISPLAY
pummMy
DUMP3
ENTRY
ESC1
ESCTADL
GASCI2
GENZ2
GETLN
<0
IDDRVN
INCHORZ
KDD
KEYIN4
KSWH
LEFT80
MASK
MONZ
NMI
NOVER
NXTASCI
NXTCHAR
NXTPORT
PICKA40
PRBYCOL
PRHEX2
PROMPT
READ
RESET
RETA1L
RWERROR
SCRL1
SCROLL
SETB80D
SETMDZ
SHFTCNT

?

2

F9D7

78
FEBA
FD4sé
F9EL

SE
FBB3
FC3A
FCDE
FCCD
FEO1
FAOA
FCo1t
F91C
FBA49
FC29%

F9DE
FDB8
FPAC
F9B7
FA73
F689
F7FF
FBDBD
FAC7
FC&3
FA9A
FBC3
FADSB
FAA4

A1PC1
AL
ALTC1
ASC3
ASCII2
BASAL
BASCALC
BELL
DKSPCE
CANCEL
COYTES
CKMDE
CLEOL2
CMDSRCH
€OoLBO
cout
CRMON
csWL
CURDN1
CURSOR
CWRTOFF
DIGIT
DONE
DUMPO
DUMPB
ERROR2
ESC2
ESCVECT
GASC13
GENASC
GETLNZ
HOOKS
1BSLOT
IRG
KEYIN1
KEYIN
KSWL
LEFTUP
MISMATCH
MOVE
NOHIGH
NXTA1L
NXTBAS
NXTCHR
OLDPC
PICK
PRBYTE
PRHEXZ
PRSPC
RECON
RET1
RIGHT1
RWL.OOP
SCRL2
SEP
SETCHZ
SETMODE
SPCE



SR AN IVINI

EA
FE28
Font

X |
F%5€
FC36
03F8
FAAC

58

A1

[V SR

STACK
STORCHRS
SVMASGK
iBALBL
TOSUD
TSTOELL
USERADR
VRFY2
WINBTM
YTeMP

SURILD bY

7C
FE2C
63

&6C
F9C9
?FBI7
FA78
FA3B
SA
FDD3

Sy b

STATE
STUHOW
TBASAH
TEMP X
TSTBOWID
TSTCR
USER
VRFY
WINTOP
LIPTEMPS

20-DEC-79 HOOUOLO PAGE 6

STOPLST
STORSET
TBASAL
TEMP
TSTAL
TSTDUMP
VBOUNDS
VRFY1
WRTE
I8TATE

FAAF
?FAADR
? 63

6D

FBD3

FE79

FEAE

FEDBF

7D

STORt
STOR
TDASBH
TEMPY
TSTBACK
UNDER
VRETRCE
VHAIT
YSAV




GYMOOL  BABLE

50

oA

SE

62

b6

6H?

6D
71

73

79

7D

82

AQ

A4
€010
FAtE
200
Fot12
Fe32
Fe59
Fo&C
7983
FaIB?7
FSCY
FSDE
F&FD
?r AOA
Faa1l
FA38
FAbLL
FA78
FABD0
FAAQ
FAR?7
FAaCa
FAEY
FAFC
Fo21
F3a9
Fob67
FUOE
Funa
7F0QD3
YFBC7?7
Fopr
PFOrF
FCaa
FC3A
FCo52
FC7A
FCYD
FCCD
FCEA
FDOC
FDZE
F047
Foo58
FD0B83

FMBUFLEN
WINTOPRP
BASAaL
TBASAL
FORGND
CURSOR
TEMPY
KSWH
AlH

AJH
YSAV
10DRVN
ADR
YTEMP
KBDSTRE
DTAGN
RET2
SCAN
NXTCHR
NXTBS2
CMDTAB
TSTAL
PRHE X1
TST18QWID
0L.DPC
CRCHK
CKMDE
REPEATL
VRFY
PRINTAL
USER
ERRORZ
BL Y
DUMMY
WRTE
pumPa
DuUMPO
DUMPASC
coLso
SETBOD
CLEOL
CURUP
BASCALC
SETCVH
I EFTB0
INCHORZ
CTRLRET
BELL
LNFD
SCRL3
DISPLAY
CANCEL
NXTCHAR
RDKEY
KEYIN3
KEYRET
ESC2
PICK

SUR LD BY

ADDRESS

SCRANLOC
WINDBTHM
DASGAH
TBAS4H
BUGND
STACK
CsWL
PCL

A2

A4L
INBUF
IBBUFP
CPORTIH
ROWTEMP
CWRTOFF
RECON
ENTRY
NXTINP
DIGIT

. TOSUD

CMDVEC
RETAL
PRHE X2
SVMAGK
ASCII1
ASCDONE
BITON
CRMOM
VRFY1
PRAIBYTE
JUMP
ERROR
SPCE
SETMODE
SAvVCHMD
TSTDUMP
DuMP 1
ASC1
coLa0
CLSCRN

- CONTROL

CURUP t

CURIGHT
CURDGYIN
LEFTUP

MXTLIN

couT

- BELL]

SCROLL
LASTLHN
DSPBKGND
GETLN
CROUT
KEYIN
KEYIN4
ESCO
RDCHAR
P1CK40

20-DEC-79 #OULVLY PAGE &/

LMARGIN
CH
BASBL
TBASBL
MODES
PROMPT
CSWH
PCH

AZH

AdH
TEMP
1acmp
CTEMP
USERADR
CWRTONM
RET1
MON
CMDSRCH
MNXTBIT
ISTATE
NXTA4
PRBYTE
PRBYCOL
ALPC
ASCII2
ASCII
DITOFF
MOVE -
VRFY2 °*
PRBYTSP -
GO

DEST
STOR
SETMDZ
RWL.OOP
ERROR1
DUMP2
ASC2
SETB0
CLEOP
TSTCR
SETCV
RIGHT1
TSTBACK
coutez
BASCALCI
cout!
BELL2
SCRL1
CLEOL1
DSPLBO
GETLNZ
STOPLSY
KEYIN1
KEYWAIT
ESCAPE
GOESC
CLDSTRT

RMARGIN
(3%
DASBH
TDASBH
MASHK
TEMPX
KSWL
AlL

AJL
STATE
1BSLOT
CPORTL
CTEMP
KBD
BLOCKIO
RET3
MONZ
GETNUM
NXTBAS
DIGRET
NXTAL
PRHEX
PRCOLON
AL1PC1
ASCII3
ASCIIO
REPEAT
MOVNXT
MISMATCH
PRSPC
RWERROR
SEP
STOR1
READ
NOVER
DUMP
DUMP3J
ASC3
SETBOA
CLEOP1
CARRAGE
CURDN1
SETCH1
CURLEFT
DISPLAYX
pscLC2
TSTBELL
BELL3
SCRL2
CLEOL2
NOTCR
DKSPCE
NOSTOP
KEYIN2
KWAIT2
ESC1
ESCVECTY
SETUP




el Bl TADLL SORTED BY ADDREGS 20-DEC-79 #0000%0 PAGE ZE

FDA2 SETUPIL TYFDC6 GENENTR FDOD3 ZIPTEMPS FDE1 GENASC .
FDEQ CAGCEILY FDES GASCI2 FDE7 GASCI3 FDF4 GASCI14 : '&
FEO1 CDYTES FEOS CCOLMS FEQ7 CSHFT FE1A SHFTCNT d =
Fr28 DONE FE28 STORCHRS FE2A STORSET FE2C STOROW

F¥43 GENDONE FE48 GEN1 FE&3 NXTASCI FE63 NXTASC2

Fi75 GENZ FE79 UNDER FEBB ALTCHR FEBA ALTCIH ‘

FZ99 NXTPORT FEA3 NOHIGH FEAD PORTDN FEAE VRETRCE

FEDF VWAIT FECS CHRSET FFB4 HOOKS FFD8 VBOUNDS

F-0C NMIRG FFEC CB2CTRL FFED CBRINT FFFO ESCTABL

PFFFA NMI ?FFFC RESET 7FFFE IRG




