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1318-11 8080/8083 MNACRO ASSEMNBLER, v2.0 MODULE PAGE 1
LoC 08y SEQ SOURCE STRTEMENT
1
2 (U XBHBLEERIVARE LT RERAK R SERK SRR S AR KEERR DU I UE LR AE S KL BERUEREBE N KR EEBRRSES
3 ;e .
4 ;¢ INTELLEC SERIES I BOOT/MONITOR
S s VERSION 1.2
6 ;%
7 5# COPYRICHT (C) 1978 INTEL CORPORAYION. ALL RIGHTS
8 ¢ RESERYVED. NO PART OF THIS PROGRAM OR PUBLICATION
9 s MAY BE REPRDDUCED.. YRANSMITTED. TRANSCRIBED.,
10 ;= SYORED IN A RETRIEVAL SYSTEM, OR TYRANSLATED INTO
11 s ARY LANGUAGE OR COMPUTER LARNGUAGE, IN ANY FORM
12 i+ OR BY ANY MEANS, ELECTYRONIC, MECHANICAL., MAGNEYIC.
13 e OPTICAL., CHEMICAL. MAHUARL OR OTHERVISE, WITHGUY
14 ¢ THE PRIOR SRITTEN PERMISSION GF INTEL CORPORATION,
15 3% 3065 BOWERS AVENUE, SANTA LLARA, CALIFORNIA 95051,
16 ;9
17 0835802 REB RS PBAR LB RRSBOERS LR XARRSARAARNENRREERIREETATRERRERESREES
18 : CLEGAL CONMANDY ::= (ASSIGN 1/0 CONMAND)>
19 3 {DISPLAY MEMORY COMNMAND>
20 CENDFILE COKMKAND>
21 CFILL NEMORY CONKAND>
22 (PROGRAM EXECLYE COMKAND>
23 (HEXADECIMAL ARIYHNETIC CONMAHO)
24 (HOVE MENORY COWNAND)
25 CLEADER CONNAND)
26 CQUERY STATUS CONNARD)>
27 (READ HEXADECIMAL FILE COMNAND
28 (SUBSTITUTE MENMORY COHMAND)
29 CWRITE HEXADECIMARL RECORD COMNAND>
30 CREGISTER MOODIFY COMMAND)>
31 (TRANSFER CONTROL YO DIAGROSTIC PROGRAM CONMAND)>
32 ; (ASSIGN 1/0 CONMAND)> ::= AKLODGICAL DEVICE>=(PHYSICAL DEVICE>
33 : (DISPLAY NENORY COMMAND)> ::= DC(NUMBER>,(NURNBER>
34 ; C(ENDFILE CONMAND)Y ::= E(HUMBER)
35 5 (FILL MEMWORY COMMAND)> ::i= FC(NUMBER),CNUNBERDY, (NUMBER?
36 5 CPROGCRAM EXECUTE COMMAND) ::t= GC(NUMBER)>, (NUNBER), (HUMBER>
37 3 C(HEXARDECIMAL ARITHNETIC COMMAND)> ::= HC(NUMBER),.(NUMBER>
38 : (MOVE RMENORY COMMAND) ::= MCHNUNBER).,CNUNBERY>, (NUMBER>
39 5 (LERDER COMNMAND) ::= N
40 : CQUERY STATUS COMMAND)> ::=
41 5 C(READ HEXADECIMAL FILE COMMAMND)> ::= RCHUMBER?
42 ; C(SUBSTITUTE MEHORY COMMARD)> ::s SCNUMNBER>KCONMAY. . .
43 3 C(WRITE HEXADECIMAL RECORD COMMAND)> ::= W(NUNBER?.,(RUMBER>
44 ; (REGISTER MODIFY CONMAND)Y :t= XC(REGISTER IDENTIFIER>(NUMBER)>. ..
45 5 (TRANSFER CONTROL TO DIAGNOSTYIC PROGRAM COMNNAND)> ::= 2§
46 3 C(LOGICAL DEVICEY ::= LOCAL CONSOLE!'READER!LIST!PUNCH
47 : (PHYSICAL DEVICE> :i= CRT!TTY!PTR!PTYP!LPTIBATCH!I!2
48 ; CREGISTER IDENTIFIERY :!:= AYBICIDIEIFIHITIILINIPIS
49 ; (NUMBER)> :i= (HEX DIGITY
50 (NHUMBER>(HEX DPIGIT)>
51 CHEX DIGITY t:= 0111213141851 617218191Q1BICIDIEYF

- v
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I518-11 B0OBO/808B5 MALRO

Loc

‘gooc
“0012
0401

‘g0 40
"50CD
00ct
goct

‘Boap
0005
3000

‘n908

J001
*0009
0004
Q0gc
‘0002

QOFE
‘QOFF

4012
3000
3008
0020

3201

0By

ASSEMBLER, v2.0 KODULE PAGE t

SOURCE STATEMENT

$ TITLE (* INTELLEC SERIES II MONITOR, VERSION 1.2, 4 JARUARY 1978 ')
VER EQU 12 3 VERSION 1.2
YERH EQU 12K ; STORAGE REPRESENTATION OF YERSION

; CREATIDN DATE, 04 JAKUARY 1978

DRTE EQU 0401 H
; MOTE:

THE DATE SHOWUN ABOVE IS ENCODED IN A TWO BYTE FIELD IN BOTH THE BOODYSTRAP

PROM AND THE WONITOR PROM IN ORDER TO CONTROL NEW RELEASES OF THIS PROGRAN.

THE DATE CODE IS LOCATED AT ADDRESSES OEBO4N AND OEBOSH IN THE BOOTSTRAP

AND AT ADDRESSES OFB824H AND OF823H IN THE WONITOR.

THE VYERSION COODE 1S LOCATED IN THE MONITOR ROM AT ADDRESS OF82FH.

WHEN A NE® RELEASE IS ISSUED, PLEASE CHANGE THE DRTE AND VERSION CODES.

YHE COPYRICHY NOTICE IS LOCATED IN THE NONITOR ROM BEGINNING AT OFB30H.
SESEBERBAEBENERESAREBEEREEEEUAEIRRESU AR SRR RO REISEREANELLAUEANLNERERERURRRERSEISS

e e W Ne Wa wa we .

i L
1. SYNBOL ODEFINITIONS .
HE ]

RBKARARARREASSEARERIEBRREENRERERRESE RSB SNSRI ERSEAIREL R ACBUEREACR KRR AES SN ANS
i IMTELLEC SERIES 11 SYSTEM CONSTANTS
H

3 INTEGRATED CONSOLE I/0 PORTS

CONI EQU 0COH ; CONSOLE INPUT DATR PORT

CONO EQU 0COH ; COHSOLE OUTPUT DATA PORT

COHS EQU O0C1H ;i CONSOLE STATUS PRRT

CONC EQU 0CIH 5 CONSOLE COMTROL FORT

3 SYSTEM BOOTSTRAP CONSTAHTS C(ISSUED TO PBRT CPUC)

DISARL EQY 00H : DISABLE INTERRUPTS

EHABL EqY 05H ; EMABLE TMTERRUPTS

DISAXP  EQU 00H i DISABLE AUXILIARY PROM

ENAXP EQU NsH ; EMRBLE AURILIARY PRON

BOYROF EQU 01H ; TURK 9FF BUS OWERRIDE

BOVRON EQU 09H 3 TURK ON BUS OVERRIDE

BIRGOF ERQU Q04H i YURM DOFF BDOT/DIAGMOSTIC

BTDGON ERU 0CH 5 TURN OM EBOOT/DIAGHOSTIC
; MOVE BOOT TO QERQOH

MO¥BOT EQU 02H

5 SYSTYEN I/0 PORTS

cPus EQU OFEHN ; CPU STATUS PORT

crPuc EQU OFFH 5 CPU CONTROL PORT (CONTROLS BOQT & AUX.PROM)
5 SYSTEM INTERRUPT CONSTANTS

i

1Cut EQU 000100108 i INITIALIZATION COMMAND WORD 1

1C¥2 EQU 0000000 0R 5 INITIALIZATION CONMAND WORD 2

ocu3 EQUY 000010118 : DPERATION COMMAND WORD 3

EOI EQU 001000008 5 END OF INTERRUPY

; SYSTEW INTERRUPT MARSKS AND VALUES

;
INTO EQU ooopooo1g i MASK FOR INTERRUPY LEVEL O



I316-11 8080/B0BS5 MACRO ASSEMBLER, V2.0 HODULE PRGE 3
IMTELLEC SERIES Il MWONITOR, YERSION 1.2, 4 JANURRY 1978

L0C  08BY SEQ SOURCE STRTEMENT
‘0002 108 INTI1 EQU 00600001 DR
30904 109 INT2 EQU 000001008
‘o008 110 INT3 EQU 000010008
‘N010 111 INT4 EQU 000100008
‘5020 112 INTS EQU 001000008
3040 113 INTe EQU 0310000008
2080 114 INT? EQU 100000008
3000 115 INTA EQU 000000008 5 NO INTERRUPTS ALLOWED AT ALL
116
117 ; SYSTEM INTERRUPT I/0 PORTS
118
"B0FH 119 SICPO EQU 0FDH 5 INITIALIZATION COMMAND PORT O
JO0FC 120 SICPY EQU DFCH i INITIALIZATION COMMAND PORT 1
“QOFD 121 SOCPO EQU OFDH 5 OPERATION COMMAND PORT O
ADFL 122 SOCP! EQU OFCH ; OPERATION COMMAND PORT 1
123
124 : DEDICATED PROM PROGRAMMER CONSTANTS (USED IN C.P,T COMMANDS)
125
3002 126 PLOMP ERU 000000108 i PROGRANMING COMPLETE
3041 127 PGRDY EQU 000000018 : PRON REARDY
3020 128 PSOCK EQU 001000008 i 16 PIN SOCKET SELECTED
Noto 129 PNIB EQU 000100008 ; SELECT UPPER NIBBLE
(LB R R R R I R e e e e ey e Y R R R Y P R Y R RN T P Y R R R N
131
132 : INTELLEC SERIES II I/0 SUBSYSTENM CONSTANTS
133 :
134 : TTY AND CRT MODE INMSTRUCTIOM DEFINITIONS, I .E. USART MODE CONTROL
135 ; WORD (FIRST CONTROL BYTE RFTER RESET)
136
2002 137 R64K EQU oooo00011R ; 64 X BAUD RATE
39392 138 R16X EQU 000000108 7 16 ¥ BAUD RATE
30908 139 RIX EQU 000000048 i 1 X BAUD RATE
2000 140 SYNC EQU 000000008 5 SYNC MODE
"J03¢C 141 CLS8 EQU 0060011008 ; CHARACTER LENGTH = 8
9098 142 CL? EQU 000010008 i CHARACTER LENGTR = 7
3304 143 CL6 EQU 000001008 i CHRRACTER LENGTH = 6
3000 144 CLS EQU 00c000008 ; CHARACTER LENGTH = §
30190 145 PENB EQU 000100008 3 PARITY ENABLE
3020 146 PEVEN EQU 001000008 ; EVEN PARITY
anco 147 ST2 ERQU 110000008 ;2 STOP BITS
1080 148 ST1S EQU 100000008 5 1 5 STOP BITS
2040 149 8T1 EQU 010000008 ;1 STOP BIT
150 @
151 ; TTY AND CRT COMWMAND INSTRUCTION PEFINITIONS (USART COMMAND CONTROL WORD)
152
200t 153 TXEN EQU 000000018 ; TRANSMITTER ENABLE
‘3002 154 DIR EQU 000000108 ; DATA TERMINAL READY
3334 155 RKEN EQU 000001008 ; ENRBLE RECEIVER
2098 156 SBCH EQU 000010008 ; SEND BRERK CHARACTER
3018 157 CLERR EQU poocio0008 5 CLERAR ERRDOR
2028 158 RTS EQU 001000008 i SET REQUEST TO SEND OUTPUT
EBERY 159 USRST EQU 010000008 ; USART RESET - RETURN TO MODE CONTROL CYCLE
1030 160 ENHNM EQU 100000008 5 ENABLE HUNT NODE
161 :

162 ¢ TTY/CRT STATUS WORD BIT DEFINITIONS



IS15-11 808078085 MACRO ASSEMBLER, v2.0
ENTELLEC SERIES II WONITOR,

Loc

3001
0002
‘0004
‘3008
‘q010
0020
00490
"§080

‘0028
"Q0F A
ge2r
‘0028

"00F4
"00F4
“00F3
"J0FS

"90F6

Q0F?
"Q0F6
"00F?

0000
Q040
‘2080
‘5000
Q0020
3010
3030
3000
0002
3904
0006
'5008
9004
3001
‘3007
‘9020
3284

"00FD
a0Fy

084

SEQ

163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21t
212
213
214
215
216
217

TROY
RRDY
TXBE
RPAR
ROV
RFR
SYND
DSR
;

POTTY

RADCT
RTOCT
TRDY
comd
3

3 TTY

H

TIY!1
TTYO
TTYS
TrYC

i

i USER 1/0 PORTS

uscl
gscs
usco
uscc

4

HODULE

VERSION 1.2, ¢ JARUARY 1978

SOURCE STATEMENT

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

000000018
600000108

00001008

000010008
000100008
001000008
010000008
100000008

TAPE READER CONSTANTS

EQU
EQU
EqU
EQU

170 PORTS

EQu
EQU
EQU
EQU

EQU
EQU
EQU
EQU

40
230
TXEN OR RXEN OR
TXEN OR RXEN OR

OF4H
OF4H
O0F5H
OFSH

0F6H
0F7H
OF6H
DF7H

i INTERVAL TIMER CONSTANTS

CTROS
CTR1S
CTR2S
LCTR

RLNB

RLLE

RLLN

MODESG
MODE!
MODE2
NODEZ
MODE4
MODES
BLDC

B9600
B2400
B0110

;

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQY
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

000000008
010000008
100000008
000000008
001000008
000t00008
001100008
000000008
000000108
000001008
000001108
000010008
000010108
0000600018
?

32

638

- .

e e e S W wa

H
s
R
R

o we wa

.-

[

-

[ R Sy

.-

L S

: INTERVAL TINER (8253) 1/0 PORTS

i
CTROP
CTRIP

EQU
EQU

OF OH
OF 1M

PAGE L

TRANSKIT READY
RECEIVE BUFFER RERDY
TRANSHIT BUFFER ENPTY
RECEIVE PARITY ERROR
RECEIVE OVERRUN ERROR
RECEIVE FRAMING ERROR
SYNC DETECTED

DATA SET READY INPUT

TTY TAPE READER ADVANCE TIMER COUNT
TTY TAPE READER TINEOUT COUNT

TS OR DTR

T$s

TTY INPUT DATA PORT

TTY OUTPUY DATA PORT
TTY INPUT STATUS PORT
TTY OUTPUY COMTROL PORT

USER INPUT DATA PORT
USER INPUT STATUS PORT
USER OUTPUT DATA PORT
USER OUTPUT CONTROL PORY

COUNTER 0 SELECT
COUNTER | SELECT
COUNTER 2 SELECT
LATCHING COUNTER
READ/LOAD NSO ONLY
READ/LOAD LSB ORLY
READ/LOAD LSB.,NSB
MODE
HODE
MODE
RODE
NODE
MODE
BCD COUNTER
9600 BAUD RATE FACTOR
2400 BAUD RATE FACTOR
110 BRUD RATE FACTOR

A BN -~

LORD COUNTER O OUTPUT CONMAND PORY
LOAD COUNTER 1 OUTPUY COMMAND PORT



E31s-11 80808083 NACRO ASSEMBLER, v2.0 HODULE PAGE 5
INTELLEC SERIES II MONITOR, VERSION 1.2, 4 JANUARY 1978

Loc

"00F2
‘00F3

"30CO

00Co
‘00C!
‘0o0c!

0010
2011t
‘9012
‘6013
‘0014
9015

0016
‘0017
‘0018
‘0019
‘001
‘9018
‘001¢C

‘0001
‘0001

‘0O0F8
"DOF8
"00F9
‘DOF9

‘0010
0060
‘0040
9011
0012
‘0013
‘0014
0015
‘0016

0By

SEQ

218
219
220
221
222
223
224
229
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
232
233
254
255
256
287
238
259
260
261
262
263
264
265
266
267
268
269
220
2r1
272

SOURCE STATEMENT

CTR2P EQU 0F2H ; LOAD COUNTER 2 OUTPUT COMMAND PORY
1TCP EQU OF3H ; INTERVAL TIMER ODUTPUT COMMAND PORT
R R ey R R e R R R e R R R R R R R R R R R R R R e P Y}

1/0 CONT*OLLER SYSTEM CONSTANTS

I/0 CONTROLLER PORTS

.
3
T
’
’
¥

’

10C1 EQU 0COH } 1/0 CONTROLLER INPUT DATA (FROW DBB) PORT
10C0O EQVU 0COH : I/0 CONTROLLER OUTPUT DATR (TO DBB)> PORT
10Cs EQU 0C1H i 1/0 COMTROLLER INPUT DBB STRTUS PORT

1ecCC EQU 0C1H 5 1/70 CONTROLLER OUTPUT CONTROL COMNMAKD PORT

1
5 CRT, KEYBOARD, AND FLOPPY DISK COMMANDS

’

CRTC EQU 10H i CRT DUTPUT DATAR COMMAND

CRTS EQU 114 5 CRT DEVICE STATUS COMMAND

KEYC EQU 12H 5 KEYBOARD INPUT DATAR CONMAKD

KSTS EQU 134 i KEYBOARD DEVICE STATUS COMMAND

KINT EQU 144 5 RESERVED

WPBC EQU 15K ; FLOPPY PARAMETER BLOCK TRANSFER COMMAND
¥PBCC EQU 16K ; FLOPPY PARAMETER BLOCK(CONT) TRANSFER COMNAND
(1]:1% EQU 17H ;5 FLOPPY DATA BLOCK ODUTPUT COMRMAND

¥ECC EQU 18H i RESERVED

ROBC EQU 19H i FLOPPY INPUT OATAR BLOCK COMMAND

ROBLCC EQU 1) ] ;5 RESERVED

RRSTS EQU IBH 5 FLOPPY RESULT STATUS COMMAND

RDSTS EQU 1CH 5 FLOPPY DEVICE STATUS COMMAND

H

3 CRT, KEYBORRD, AND FLOPPY STATUS BITS

KRDY EQU 000000018 ; KEYBOARD READY BITH DATA

FRDY EQU 000000018 ; FLOPPY READY FOR DATH

R T e R R R R R R R R R R R R R R R R R R I P e T B
H
5 PARALLEL I/D SYSTEM CONSTANTS
3 PARALLEL 1/0 PORTS

3

Pl101 EQU OF8H 5 PARALLEL I/0 INPUT DATA C(FROM DBB) PORT
P100 EQU 0FBH 5 PARALLEL I/0 OUTPUT DATA (70 DBB) PORT
P10S EQU OF9H ; PARALLEL I/0 INPUT DBB STATUS PORT

P10OC EQU OF9H 5 PARALLEL I1/0 DUTPUT CONTROL CONMAND PORT

H
3 PTR, PTP, LPT AND UPP CONMNANDS

.
»

RDRC EQU 010H ¢ READER DARTA TRANSFER CONNAND

PTRREY EQU 011000008 i READER REVERSE DIRECTION 1 FRAMNE OPTION
PTRADY EQU 010000008 : READER ADVAMNCE DIRECTION 1 FRANE OPTION
RSTC EQU 011N i RERDER DEVICE STATUS COMNAND

PUNC EQU 012H 5 PUNCH DATA TRANSFER CONMAND

PSTC EQU 0134 5 PUNCH DEVICE STATUS COMNMAND

LPTC EQU 014N 5 LINE PRINTER DATA TRANSFER CONNAND

LSTC EQU 013H i LINE PRINTER STATUS CONMAND

WPPC EQU 0164 3 WRITE TO UPP CONMAND



IS16-11 BOBO/8083 MALRO ASSENBLER, V2.0 NODULE
IMTELLEC SERIES II NONITOR, VERSIOM 1.2, 4 JANUARY 1978

L0C

‘3917
‘5018

2001
9001
9001

0000
‘0001
‘8002
0003
9004
3005
‘2006

‘0087
‘0008
9009
‘0008

‘8001
9092
‘0004
‘8008

‘0004
‘0079
‘0074
‘go7e
‘0078

3000

0000
FFFE
“00FF

‘8070
"GOFAR

6BJ

SEQ

273
274
2735
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
293
29%6
297
298
299
300
301
302
303
304
3039
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
323
326
327

PRGE 6

SOURCE STATEMENT
RPPC EQU 017H 5 RERD FROM UPP CONMAND
RPSTC EQU 018H i REARD UPP STATUS CONMAND
H
i LPT, PTR AND PTP STATUS BITS
LPTRY EQU 000000018 i LPT READY
PTRDY Equ 000000018 3 PTR READY WITH DATA
PTPRY EQU 000000018 3 PTP READY FOR DARTA
R R R R R R R R T R R R R e e R T L T
: PARALLEL 1/0 AND I/D CONTROLLER SYSTEM CONMNANDS
PRCIFY EQU 00H i REINITIRLIZE SYSTEM
ERESET EQU 01H i ERRODR RESET
SYSTAT EQU 02K ; SYSTEM STATUS
DSTAT EQU 03H 5 DEVICE STATUS
SRADAK EQU 04H ; DEVICE SERVICE REQUEST ACK
SRGACK EQU O5H i SYSTEM SERVICE REQUEST ACK
SRO EQuU D6H ; SERVICE REQUEST
H
3 PARALLEL 1/0 AND I/0 CONTROLLER DIAGNOSTIC COMMANDS
H
DECHO EQUY 07K i DATA ECHO TESTY
CSHEN EQU D8H 3 CHECKSUM MENORY
TRAN EQY 09H i TEST RAN
SINT EQU 0AH 3 SYSTEM INTERRUPY CONTROL
H
3 PARALLEL I/70 AND 1/0 CONTROLLER STATUS CONSTANTS
’
OBF EQU poooooo1B ; SLAYE OUTPUT BUFFER IS FULL
1BF EQU 000000808 i SLAVE INPUT BUFFER IS FULL
Fo EQU 800001008 5 FLAG D - SLAVE 1S BUSY, MASTER IS LOCKED OUT
CNOTD EQU goo010008 3 DBB COMTAINS CONMTROL INFO HOT DATA
R R e Y R R R R R R Tl R Y B R TN PN T Y RN TN T T Ty oy PR ey ey g ey

3
2 FDCC (FLOPPY DISKETTE CHANMEL

COMRAND) CONSTANTS

gPCPL EQU 4 3 DISK Con
LOGW EQU 79H 3 LOWCIOPH
K1 EQU 7hH : HIGHCIOP
RSTS EQU 78H ; DISK RES
DSTS EQU 78H ; DISK §5Ta
TRKO EQU 3000H 3 FIRST AD
3 CONDITIONAL ASSENBLY SWITCHES
FALSE EQU 0

TRUE EQu ROT FALSE

HnSK EQu OFFHR 5 SAFE WOV

i GLOBAL CONSTANTS
OMENS EQUY 112
TOUT EQU 258

1 NILLIS
2350 u§.

PLETIDN STATUS

)

8)

ULT STARTUS IKPUT PORT
TUS INPUT PORT

DRESS OF DISK BOOTSTRAP

E OF 16 BITS INTO 8 BIT REGISTER

ECOND TIME CONSTANT
COUNTER FOR RERDER TIMEOUT



IS1s-11 80680/8085 MACRO ASSEMBLER.,

INTELLEC SERIES II MONITOR.

Loc

3000
"G00
0003

‘A0FC
"00F3

00CF
"003F

‘0000
‘0001
00902

0003

"3000
‘0004
‘0008
‘nooc

‘0000
9010
‘0020
‘0030

9000
0040
0080

"30C0

00F8B
"00FA
"00F8B
"00FA

0001
0002
‘0004
0008
‘0010
0020
‘0040
‘0080

"00E?
*00F?

0B

SEQ

3zs
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
358
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
3?5
376
3?27
378
379
380
381
382

v2.0
YERSION 1.2,

NODULE
4 JANUARRY 1978

SOURCE STARTEMENT

-~

PAGE 4

ASCII VARLUE O
ASCII VALUE ©
NONITOR BREAK

AND VALUES

. e

. e e v e ~- e

.~

~. v e e . . e

.~

.~ v e

MASK FOR
HasK FOR
HASK FOR
KASK FOR

LOCH
READ
PUNC
LIST

LOCAL CONSOLE
LOCAL CONSOLE
BATCH MODE:

CONSOLE INPUT
USER DEFINED

READER TTY
RERDER PTR
USER DEFINED
USER DEFINED

PUNCH = TTY
PUNCH = PTP
USER DEFINED
USER DEFIMNED

LIST = TTY
LIST = CRT
LIST = LPTY
USER DEFINED

PORTS

~

.~ e e

INITIARLIZATIO
INITIARLIZATIOD
OPERATION COM
OPERATION CONM

TTY
TTY
PTP
PTR
CRT
CRT
LPT

QUTPUT 1IN
IRPUT INT
OUTPUT 1IN
INPUT INT
OUTPUT 1IN

OUTPUT IN

CR EQU 0DH

LF EQU ORH

ETX EQU 03H

H

5 MONITOR I/0 STATUS BYTE MASKS
CHSK EQU 111111008
RHSK EQU 1111001148
PHSK EQU 110011118
LASK EQY 001111818
cTYY EQU 000000008
CCRT EQU oo0cpoo0018
BATCH EQU 000000108
CUSE EQU 000000118
RTTY EQU 000000008
RPTR EQU 000001008
RUSE!L EQU 000010008
RUSE2 EQu 000011008
".----

PTTY EQU 600000008
PPTP EQU 000100008
PUSE!L EQU 601000008
PUSE2 EQU go01100008
; -----

LTTY EQU 000000008
LCRT EQU 010000008
LLPY EQU 100000008
LUSE EQU 110000008
5 LOCAL 1/0 SUBSYSTEM INTERRUPTY
H

I1CPO EQU OFBH
II1CP1 EQU DFANH
10CPO EQU 0FBH
10CP1 EQU OFAR

5 LOCAL INTERRUPT STATUS AND CONTROL BITS
ITTYD EQU 000000018
1Tyl EQU poooo00108
IPTP EQU 000001008
IPTR EQU 000010008
ICRTO EQU D00t 00D0O0B
ICRTI EQU 001000008
ILPT EQU 010000008
MENB EQU 100000008

3 BOOTSTRAP CONSTANTS

FSTOP
FSTP

EQU
EQU

0E7H
OF7H

e e e %e we wa we

F CARRIAGE RETURN
F LINE FEED
CHARACTER (CORTROL C)

L COKSOLE 1/0D

ER IKPUT

H QUTPUT
oUTPUT

TTY
CRT

= READER, CONSOLE QUTPUT
LOCAL COMNSOLE I/0

READER (1)
READER (2)

PUNCH (1)
PURCH (2)

LIST

N CONRAND PORT O
N COMMAND PORT |
MAND PORT O
MAND PORT 1

TERRUPT
ERRUPT
TERRUPT
ERRUPT
TERRUPT

INPUT INTERRUPT

TERRUPT

ENABLE MONITOR INTERRUPTS EXCEPT LEVEL 7?7
R T T R R R R R R T R R R R T R T L R T T T T C L T R ST LI Y

FULL SYSTER T
FULL SYSTEN T

0P OF MENDRY ADDRESS
OP PRGE ADDRESS

LIST



I816-11 8080/8085 HACRO ASSENBLER,

ENTELLEC SERIES II WONITOR,

LOC 0B

0004
007F
"O0FF
‘Q0FF
0041

0001
8040
‘04cOD
‘poae
"gpoo
3004

F809

Fa21

Fg44

2080
6003

2001
0002

0991

300
£900
£800 C306E8

E803 00

E804 0104

£806 F3
E807 3E02

SEQ

383
g4
385
3ge
ez
3ss8
389
390
391
392
393
394
3935
396
397

a2?
428
429
430
431
432
433
434
435
436
437

¥2.0

HOBULE

YERSIOR 1.2, 4 JANUARY 1978

SOURCE STATEMENT

PAGE 8

FbocC EQU BO4H ; FLOPPY DISK OPERATION COMPLETE
ACHRNM EQu D7FH i RSCII CHARACTER MASK
1T1M0 EQU O0FFH 3 10C TIMEOUT CONSTANT
LBNK EQU OFFH i LOVWER BYTE MASK
16F6 EQU 041H ; CONSOLE CONFIGURATION STATUS
ICNP EQU 001tH ; INTEGRATED CONSOLE NOT PRESENT STATUS
LSTE EQU 840K £ LIST DEVICE VYALUE FOR CNMHSOLE
RTCC EQu 1229 ; REARL TIME ELOCK 1iS CCHRSTANT
DPRNY EQU 08H i DISK READY MaSK
TRKL EQY 269128 : TRACK LEMGTH
PARNML EQU 4 ; PARAMEYER LEKGTH -~ 1
cop EQU 0F809H ; ENTRY PDINT FOR COHSOGLE OUTY
1BCOP1 EQU DF821H ; ENTRY POINMT FOR ifC PRIYER 1
1pCorP2 EQU OFB4d4H » ENTRY POINT FOR IBC DRIWER 2
AR LS R RS RS RN R R R Rl R L RS R R RN R R R R R RS R RS RS R LR EY RS EE TR LN X 1
5 PACE O DEDICATED RAM LOCATIONS., INITIALIZED BY ROQNTSTRAP PROY CODE.
3
OREG 0
RESET:
113 3 i TRRP TO MONITOR RISTART
I0BYT:
DS 1 1/0 SYSTEM STRTUS BYTE
MERTOP!
0s 2 P TGP OF RAN. DHLY B SAYED
INITIO:
0s 1 ; INITIAL I/0 CONFIGURATION
IR L L R R R R R R R R R R R R R R N R N e N R T
3 BOOTSTRAP PROM CODE
3
8BASE SET DESBOOH
ORG BBASE
JNP BSO 3 BRANCH AROUNDP DATE CODE BYTE
INIT:
bB ] INTTIALLY
3 CONSOLE = TTY,
i RERDER =~ TYVY,
5 PUHCH = TTY,
i LISY = TTY
1] PATE 5 DATE STAMP FOR BOOTSTRAP PROM
5 FUNCTIONS:
3 A. INITIRLIZE INTERRUPT SYSTEM AND REAL TIME CLOCK
H 0. INITIALIZE PORT OFFH (CPUC)
H 1. PROGRAM SYSTEM INTERRUPTS (8239)
H 2. MASK ALL SYSTEM INTERRUPYS BUT TRAP LOGIC
H 3. PROCRAM 1/0 SUBSYSTEM INTERRUPTS (8259)
H 4. MASK ALL 1/0 SUBSYSTEM INTERRUPTS
H 5. PROGRAM REAL TINE CLOCK
3
B5O:
Dt . ; DISABLE INTERRUPT SYSTEMN
nvil A, MOVBOT 5 TURN ON RAM (ROM WILL NOW RESPOND OMNLY TO

ADDRESS EBOOH)



ISIS-11 808078083 MACRO ASSENBLER, V2.0 KODULE PRGE 9
INTELLEC SERIES 1I NONITOR, YERSIOM 1.2, 4 JANURRY 1978
Loc o8y SE@ SOURCE STATEMENT
E809 DIFF 438 ouT CPUC
E80B 3EO! 439 L1 R,BOVYRDF i TURN OFF BUS OVERRIDE
EBOD D3FF 440 ouT cPUC
EB0F 3EOS 44 LA A, ENRBL ; PSEUDD ENABLE OF INTERRUPTS
EB11 D3FF 442 ourY cPUC
EB13 3EQB 443 L1 R, ENAXP ; ENARBLE AUXILIARY PRONM
EB15 DI3FF 444 ouT crPucC
E817 3E12 443 Nyl A, I1CHI 3 OUTPUYT INITIALIZATION COMMAND WORD 1
E819 D3FD 446 oY SICPO H TO SYSTEMW 8259
EBLB D3FB 447 ouy 11CPO H T0O 170 8259
EBL1D 3EOD 448 LA¢ A, ICH2 i DUTPUT INIVIALIZATION COMBRAND WORD 2
E8LF D3IFC 449 our SICP! ) TO SYSTEM 8259
EB21 OD3FA 430D ourT L1CP1 H 10 1/0 8259
€823 SEFE 451 L1 2! A, NOT INTO 5 INITIRLIZE MASK REGISTER
E825 D3IFC 452 our socCP1 3 FOR SYSTEM B259
£827 3EFF 453 nyl A, NOT INTA i INITIALIZE NASK REGISTER
E829 D3IFA 454 our 10CP1 3 FOR I/0 8259
€828 3EBG 455 LA R,CTR2S OR MODE3 OR RLLM ; IRITIALIZE i1MS REAL TIME CLOCK
€820 DIF3 456 our ITCP
EB2F 21CHO4 457 LXI H.RTCC
EB32 7D 4358 nov R.L
£E833 D3F2 459 our CTR2P
£E835 72¢C 460 nov R.H
E836 D3F2 461 our CTR2P
462
463 B. INITIALIZE RAN.
464 ; 1. COMPUTE SIZE OF RAM MENORY.
465 2. SET UP DEDICATED MEMORY LOCATIONS
466 RSER /0 ENTRY POINTS (TOP OF MWENORY)
467 EXIT TEMPLATE
468 ; USER REGISYERS
469 : USER INTERRUPT RMASK
470 ; USER STRCK
471 NONITOR STACK
472 ; RESTART ROUTINE JUMNP ADDRESS
473 .
E838 210000 474 LX1I H,0 : THITIAL VALUE H:=D, L:i=0
475 BS1
EB3IR 24 476 INR [} 5 INCRERENT BY 256 BYTE PAGES, I.E.100H,20CH,..
E83C 7E 477 MOV RN 3 FETCH CONTENTS OF MEMORY
E83D 2F 478 Cua 5 INYERT IT
ER3E 77 479 MDY M, R i ATTEMPTY TO WRITE IT BACK INTO MENORY
EB3F BE 480 CHp L] 5 1S LOCATION READ/MRITE, 1. E. EXISTING RAN
€840 2F 481 CHp ; THYERT AGAIN BACK TO DRIGINARL VALUE
E341 77 482 NOY .8 ; WRITE ORIGINAL DATA VALUE BACK 1IN
EB42 CA3BES 483 iz BS1 ; YES, CONTINUE (I.E. STYILL CONTIGUOUS RAN)
E845 2B 484 pCX H i OTHERWISE, IT’S LRST ADDRESS IN RAM
EB46 3EE7 485 LER! A,FSTOP ; LORD FULL SYSTEM PAGE RDDRESS
EB48 8BC 486 [ 14 H i TEST FOR FULL SYSTEM
£849 C24EES 487 INZ BS2 i JUMP IF NOT FULL SYSTEN
E84C 26F7 488 LLA¢ H.FSTP ; LORD H VITH TOP PAGE ADDRESS
s 489 BS2:
EB4E 220400 490 SHLD KENTOP 3 STORE TOP OF MEMODRY
E851 O1CBENR 491 LK1 B.T0S ; MOVE EXIT TENPLATE YO RANM
EBS54 69 492 noy L.C

.»FBOON
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NODULE PREE 10

ENTELLEC SERIES II MWONIYOR, VERSION 1.2, 4 JANUARY (578

Loc
EB55

EB56
E8S7
EB58
E859
EBSH
ES5D
E8SF
E860

EB61
E863
EB66
EB6Y

EB6C
EB6E
EQT0
E873
E874
EB76
E877
E879
ES78
EB7D
EQTF
€881
E883
E885
Eg8s
£389
E88B
x:1:14
ES3E
£E820
£892
E894

EB36

E898
E83%A

£E89¢C
E8IF
E832

0By
F9

o4

77

gc

2C
€256E8
2ED1L
74

335

3EC3

320000
21D4FE
220108

2EFF

bBCl1
E607

CARCES
CDOVER
CDOTER

SEQ

493
494
4995
496
497
498
499
500
301
o2
503
S04
505
506
s¢?
568
509
310
St1
512
13
514
315

317
518
519
520
321
522
323
324
525
526
527
528
329
530
331
332
533
334
§35
536
537
5§38
539
540
541
342
543
544
545

B83:

e % we v e N e

. ve w.

B54:

546

547

SOURCE STRTEMERT

SPHL

LDAX
HOV
INR
INR
N2
LAg}
nov
DCR

L1
STA
LK1
SHLD

.

ANl

42
CaLt
catt

SET MONITOR’S STACK POINTER

.~

8
LY
c 5 WOVE BOTH POINTERS
L
883 3 END ON PAGE BOUNDARY
L.SLOC AND HNSK ; SET UP INITIAL VALUE FOR USER STACK
LI 5 LOWER HARLF OF STAEK POINTER IS KHOUNM
L] 3 MERELY S5EY UPPER HALF
4

TRRP TO MOMEITOR (AT LOCATIONS 0.5.,2)
A, CINP RESTART)

RESET
H.RESTRRT 5 SET UP RESTART O FOR BREAKPOLNT
RESET+1 H tocIc

PROGRAN I/0 DEVICES.

t. BAUD RATE GCEWRERATOR FOR CRY
2. USART FOR ERT

3. BAUD RATE GENERATOR FOR TTY
4. USRRT FOR TTY :

R, CTRIS DR MODE3 OR RLLN
ETCP

H.B2400 i CRT BRUD RATE
&, L

CTRIP

AL B

CTRIP

A.ST2 OR R16XK OR CLS8

usce

A.TXEN OR DTR OR RXEN OR RTS
ysce

A, CTRES OR MODE3 OR RLLN
ITCP

R,B0L10 3 TTY BAUD RATE
“!L

ETROP

A H

CTROP

A,ST2 OR R16X OR CLSB

FTYC

A.TXEN OR RXEN OR RTS

TTYCe

DETERMINE IF INTEGRATED CONSOLE PRESENT
L.IT1INC 5 LORD TINEOQUT CONSTANT

16€8
IBF OR 0OBF QR FO

IKPUT DBB STATUS
MASK OFF STATUS FLAGS
AND TEST FOR SLAVE PRESENCE

e e wa

885 i JUNP IF THYEGRATED CONHSDLE PRESENT
BDLY 5 DELARY 1 NS FOR ANY RESETS TO COMPLETE
BDpLY 5 DELAY 1 HS.



[S16-11 8080/8085 MACRO ASSEMBLER, V2.0
INTELLEC SERIES Il MONITOR.

L0C

EgRsS
3117
Ege9

£8AL
EBAE
£E880

£882
t8B4
€886
E8B8
E388
E8BE
E3C1
E8C2
EBCS

ESCB
E8CA
E8C8B

EBCE
E9D1
£9D3
E805

331
EBD?
13:32-

909

ESDB
ESDD
EQED
EBE2
EBE3

EBES
ESEY
ESEC

E8EE
EBEF
EBFO
E8F1

08/

20
CACEES
C3I98ESB

3E11
D3C1
2EFF

DBC1
E60?7
FEO!
CACBES
CDO7ER
CDO7ER
2D
CRCEES
C3B2ES

pBCO
(14
DRDGES

2R0400
2ECC
3E01
77

aF
2F
FS

dB78

E608
CROCE?Y
D878
OF
D27REY

210010
1118ER
0607

1R
77
23
13

SEQ

S48
549
350
51
§52
3§53
354
§55
556
55?7
558
559
560
561
362
563
564
5635
566
367
J68
569
570
571
572
73
574
5735
576
S?7
§78
579
380
581
5§82
383
584
583
386
387
388
589
590
391
592
393
394
5935
39%6
597
598
3599
600
601
602

BSS5:

BS6!

887!

-~

-~

HLP:

KODULE

VERSION 1.2, 4 JANUARY 1978

SOURCE STATENENT

DCR
[X4
Jnp

L1
ourt
nyl

IN
ANT
CP1
42
CALL
CALL
DCR
Jz
JUP

IN
RRC
Je

LHLD
Nyl
LAR!
LI

XRA
cna
PUSH

AN1T
2
IN
RRC
JNC

LX1
L1
L1

LDAK
L1 2
IRX
INX

L
BS8
BS4

A, CRTS
IoccC
L ITIND

10Cs

IBF OR O0BF OR FO
0BF

BS?

8oLY

BOLY

L

B88

8S6

10C1I

B89

NENTOP

L,BLOC+¢: AND LBN
A, ICNP

Ly}

LOAD ISIS.TO IF
A

PSW

D8TS
000010008
8511
DSTS

BSX1

H,1000H
D, I0PB

- we we

. e

e we ®e W wa e e e e

N
H
.
’
]
}
1
’
]
?

]
’

i
i

0

N e Me Me e e M v e vl e e we

-~

~

~. e me

- e ve e

PAGE 11

DECREMNENT TIMER
JUNP TIF TINE EXPIRED
OTHERVUISE TRY AGAIN

LOAD CRT DEVICE STATUS COMNAND
OUTPUT CONMAND TO IOC CONTROL PORT
LOAD TIKREOQOUT CONSTANT

INPUT DBB STATUS

HASK OFF STATUS FLAGS

TEST FOR SLAVE DONE; SOMETHING FOR THE MASTER
JUNP IF DOMNE

DELRY 1 NS FOR ANY RESETS TO COMPLETE

DELAY 1 NS.

DECREMNENT TIMER

JUNP IF TIME EXPIRED

OTHERWISE, TRY AGAIN

INPUT CRT DEVICE STATUS FRON DBB

TEST FOR CRT READY

JURP IF READY (INTEGRATED CRT PRESENT)

INTEGRATED CRT NOT PRESENT/READY 80 RECORD THIS FACT
LORD TOP OF MENDRY PAGE ADDRESS

i LOAD CONFIGCURATION ADDRESS

LOAD INTEGRATED CONSOLE NOT PRESENT

STORE IN CONFIGURATION BYTE IN EXIT TEMPLATE

ISKETTE 0 IS READY

A-REG = OFFH
THREE-VYALUED FLAG:
OFFH IF NEITHER FDCC NOR I1SD SELECTED
00W IF FDCC SELECTED
0tH IF 18D SELECTED
SANPLE FDCC STATUS
STATUS = OOH IF HO CONTROLLER PRESENT
1S FDCC CONTROLLER PRESENT?
JUNP TO ISD SECTION IF FOCC NOT PRESENT
SANPLE FDCC STATUS AGRIN
DRIVE D READY STATUS ROTATED INTO CARRY BIT
JUNP TO MONITOR IF FDCC CONTROLLER PRESENT
AND DRIVE O NOT READY
THE FOLLOWING CODE 15 USED TO WRITE THE DISK I0PB TO
PROCESSOR NEMORY SO THAT IF ICE IS BEING USED TOD DEBUG
THE BOOT/MONITOR, THE DISK CONTROLLER CAN RCCESS THE 10PB
LOAD POINTER TO DESTINATION MEMNORY
LOAD POINTER TD SOURCE MEMORY FOR 10PB
LOAD IOPB LENGTH COUNT

LOAD BYTE OF IOPB

MOVE TO MEWORY

INCREWENT 10PB POINTER
INCREMENT MEMORY POINTER



ESIS~I1 80B0/8085 MACRO ASSEMBLER, v2.0
INTELLEC SERIES Il NONITOR.

Loc

ESF2
E8F3
E8F6
EBFY
EsFn
E8FC
EBFD

EBFF
£901
E903
E906
£907

£908
E909

E90C
ESOF
£911
£912
E913
E916
£918
£918
£91D
E920
€922

£825
£926
£929
£920
€328
Es2C
€220
E330
£932
E333
£936
£938

E33n
E33B
Ea3C
EQ3F
E340
E943

€945
E348
E944

a8y

0s
C2EEES
210010
70
379
7¢
0374

DE78
€604
CAFFES
F1

AF

FS
C37AEY

2R0400
2ECC
7€

0f
DA?AE?
g61cC
CD21F8
E608
CAZRED
061C
Chb21Fs

oF
D27REY
F1

Af

3¢

F3
211BEAR
0613
4E
CD44Fs8
1EO04
3616

23

4E
CD44aFs
10
C23RE9
geic

CD21F8
EcO4
CR4ASEY

SEQ

§03
604
605
606
607
608
609
610

611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
$38
639
640
641
642
643
G4e
645
646
647
648
649
650
651
652
$53
654
655
656
657

B510:

T v e e

811:

BS12:

BS13:

RODULE

VERSION 1.2, 4 JANUARY 1978

SOURCE STATEMENT

DCR
JN2
LK1
Hov
our
LI}
our

IN
ANl
J2
POP
XRA

PUSH
Jup

LHLD
uvl
nov
RRC
Je
KV 1
CALL
ANl
)z
kY1
cALL

RRC
INC
POP
XRA
INR
PUSH
LX1
LT
Hov
caLt
nvi
nv1

IN%
novy
caLL
DCR
JNZ
L1 2

CALL
ANT
Jz

B

HLP
H,1000H4
AL
LOWY

A H

K1

BSTS
oPCPL
BS10
PSY

R

PSW
BSX1

NENTOP
L,BLOC+] AND LBN
A, N

BSX1
B,RDSTS
10C0P1
DPRNT
Bexi
B,RDSTS
16CoP1

8SX1
PSU

(]

A

PSe

i, 10P8
8,WPBC
cl”
rocop2
E.PARNML
B,UPBCC

B

c.,n
1ocoP2
3

BS12
B.RDSTS

1ocort
OPCPL
BS13

e e we v %o W e

-

-

.~ .

. we

H
K
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PAGE 12

DECREMENTY 10PB LENGTH COUNT
CONTINUE UMNTIL ALL OF IOPB NOVED
RELOAD POINTER TO 10PB

A CONTAINS LSB OF 10PB ADDRESS
LowcCIOPE)

A CONTAINS NSB OF IOPB RODDRESS
HIGHCIOPB), START DISK I/0

VALT FOR FDCC TO COMPLETE
TEST FOR DISK COMPLETION

GET READY TO SET FLAC TO NEV VALUE

SET A TO 2EROD TO INDICATE DRIVE DTHER THAN INTEGRATED
FLOPPY ¥AS ACCESSED CORRECTLY

SAVE ON STACK

BYPARSS INTECRATED FLOPPY BOOTY

LOAD ISIS.TO FROM INTECRATED DISK IF AVAILABLE

LORD TOP OF NEIORY.PQGE ADDRESS
i LORD CONFIGURATIDN ADDRESS

TEST FOR INTEGRATED CONSOLE PRESENT
JUNP IF 10C NOT PRESENT OR FUNCTIONAL
LORD FLOPPY DEVICE STATUS COMNNAND
READ STATUS FROM 1/0 CONTROLLER
TEST FOR ORIVE PRESENT

JUNP IF NOT PRESENT

LORD FLOPPY DEVICE STATUS COMNMAND
RERD STATUS FROM 1/0 CONTROLLER
SECOND STATUS READ USED TO INSURE DRIVE REARDY
TEST FOR DRIVE REARDY

JUNP IF DRIVE NOT READY

UNLOAD STACK

SET A4 TD 1 10 INDICATE

INTEGRATED FLOPPY WAS ACCESSED

SAVE ON STACK

LORD POINTER TO l0PB

LORD WRITE IOPB COMMANKD

LOAD FIRST BYTE OF 10PB

SEND BYTE 10 10C

LORD IOPB LENGTH REMAINING

LOAD WRITE I0PB CONTINUE CONMAND

NOVE POINTER TO WNEXT BYTE OF I0PB
KOVE TO C

SEKD TO 10C

DECREMENT I0PB LENGTH

CONTINUE UNTIL ALL DATA TRANSMITTED
LOAD DEVICE STATUS CONNAND

READ STATUS FROM I0C
TEST FOR OPERATION COMNPLETE
LOOP UMTIL DONE



I818-11 8080/8085 MACRO ABSENBLER., v2.0 HODULE PAGE 13
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Loc 08J SEQ SOURCE STATENERT
E94D 0618 638 nvi B, RRSTS ; LORD RESULT STATUS CONNAND
E94F CD21F8 659 caLL 10CDPI ; READ RESULT STATUS FROM I0C
E9%52 32FE2F 660 sTA TRKO-2 ; SAVE FOR TEST LATER
E935 B? 661 ORA A 3 SET CONDITION CODES
E9%56 C27RE9 662 INZ BSX1 5 JUMP IF DISK OPERATION UNSUCCESSFUL
£959 210030 663 LK1 H. TRKO ; LOAD POINTER TO DISK DESTINATION ADDRESS
E95C 110000 664 LRI b, TRKL ; LOAD TRACK LENGTH
E95F 0619 665 nv1 B, RDBC 5 LOAD DISK READ DATA CONMAND
E361 CD21FS 666 cALL 10CDPL : LOAD DATA FRON 10C
E964 77 667 NOV noh 3 WOVE TO NEMORY
E965 1B 668 DCX ) i DECRENENT LENGTH
E966 23 669 INX " : WOYE POINTER TO NEKT LOCATION
: 670 BS14:
£957 DBCY 671 iy 10cs ; TNPUT DBB STATUS
£959 E607 672 ANt I8F OR OBF OR FO: MASK OFF STATUS FLAGS
£968 FEO1 673 cPl 0BF ; TEST FOR DATA IN BUFFER
E95D C267E9 674 IN2 BS14 i JUNP IF NO DATA
£970 DBCO 675 N 10c1 ; INPUT DATA FROM DBB
£972 77 676 HOY A : MOVE TO NEWORY
£973 23 677 INX H ; WOVE POINTER TO NEXT LOCATION
E374 1B 678 DX > ; DECRENENT LENGTH
E975 7R 679 MOV A D i LORD D FOLLOWED BY E
£375 B3 680 oRA £ ;
E977 C267E9 - 681 INZ BS14 ; CONTINUE UNTIL DONE
682 ;
683 F. DETERNINE COLD START LOCAL CONSOLE.
684 ;
6B5 ---emmmeeeeiemccceaooans
686 ; CONSOLE IS EITHER INTEGRATED CRT, SERIAL CRT, OR FTY
687 BSX1:
£974 200400 688 LHLD NENTOP 5 LOAD TOP OF WENDRY PAGE ADDRESS
£E97) 2ECC 689 ni L:BLOC+1 AND LBWK ; LORD CONFIGURATION ADDRESS
£97F 7E 690 (1Y} AoM i LOAD INTEGRATED CONSOLE FLAG
£980 OF €91 RRC 3 TEST FOR INTEGRATED CONSOLE PRESENT
£98: DRYOEY 692 e BS¥%2 i JUNP IF INTEGRATED CONSOLE NOT PRESENT
£934 0613 693 n1 B,KSTS ; LORD KEYBOARD STATUS COMMAND
$886 CD21F8 694 caLt 10CDP1 ; READ STATUS FROW 10C
£330 OF 695 RRC ; TEST FOR KEYBOARD PRESENT
£38R OF 696 RRC
E93B 1641 697 HY 1 b.ICFGC ; LOAD INITIAL CONFIGURATION
£93) DABOEY 698 Je BSKS ; JUMP IF KEYBOARD PRESENT
IR D
700 : COWSOLE I8 EITHER SERIAL CRT OR TTY
701 BBX2:
£990 aF 702 XRA A 5 ZERO @
E991 57 703 nov b, A 5 D CONTAINS OH, I.E.C=T,R=T,P=T,LaT
E932 DBFS 704 IN TTYS ; GET TTY STATUS
€994 E602 705 ANT RRDY ;1S IT READY?
E936 CAYEED 706 32 BSX3 ; JUMNP IF TTY NOT READY
£929 DBF4¢ 707 IN TTY1 ; OTHERVISE GET CHARACTER FROM TTY
€928 C3IAIEY 708 INP B34
709 BSX3:
E99E 1643 710 mv1 d.1CFG : LOAD INITIAL CONFIGURATION STATUS
£900 DBF7 211 N uscs i GET SERIAL CRT STATUS

£%42 E602 712 ANl RRDY 5 IS IT RERDY/
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HODULE

INTELLEC SERIES Il MONITOR, VERSION 1.2, 4 JRHUARY 1978

Lot

E9R4
EIAR7

£929
£9a8
£Egad

ESBO
£983
E3B4
£E38Be

E987

384
£988
€8¢
E3BF
zact
E9C2
gacs
gac?
gace

£9¢C8

£9CE
E9CF
E9D2
£9D5
(3217
909
£308
£9DE
E9DF

£9E2
E9E4
E£9E?
ESES
£9:C
Z9EE

98y

CAS0ES
DBFé6

E67F
FE20
C290E9

210300
?2
2E06
22

CDO3ESB

Fi

87
C2CEES
dB7B
B?
C2FCE?Y
0B?B
oF
D2FLED

CIER2ED

07
DRFLED
3RFE2F
87
C2FCE?
361C
CD2iF8
QF
D2F1E9

JED3
32FER2F
3EFF

32FF2F

3E04
S3IFE2F

SEQ

713
214
715
716
717
718
719
720

736
737
738
739
740
741

744
745

755
756
ia-X4
758

BSK4:

4z
IR

SOURCE STATEMEHNT

BsX2
uscl

7FH

HE R L o e -
jo- - -

THE CONSOLE DEVICE HAS BEEN DETERMINED

5 AT THIS POINT

88X5:

. s va

e e e

BSX6:

BSXB:

- e e

LX1
LIRS
nyi
MoV

G.

CALL

JNP
RLC

Lba
ORA
JNZ
nyl
caLL
RRC
JNC

AR
STh
Myl
STA
LI
JHP

H,108BYT
", 0
L,INITIO
N0

- -~

.-

[

.- ve

PAGE 14

JUNP BRCKUARDS IF CRT NOT READY
OTHERWISE, GET CHARACTER FROM CRT

MASK OUT PARITY BIT
DID USER TYPE IN A SPACE CHARARCTER?
STRRT ALL OVER IF NOT n SPACE CHARACTER

HL POINTS TO 1/0 STATUS BYTE

REPLACE MODPIFIED I/0 STATUS BYTE

HL POINTS TO INITIAL 1/0 STATUS BYTE
SET INITIAL I/0 STATUS BYTE

CALL THE DIAGHOSTIC PROGRAN

DIRGBT
IF DISK 15 READY

PSY

A
85X6
RSTS
]
BSX10
DSTS

BSX9

BSXB

BSX9
TRKO-2
R

BSX10
B.RDSTS
[ocori

BSX9

A, (0UT CPUC)
TRKO-2
A.CPUC
TRKD-1
R-BTDGOF
TRKO-2

OTHERWISE, TYPE

>

. v e

-

e ve ba ve ke e e

N e e ve e e e e

.-

TRANSFER T0 1515.70

UNLOAD FLAG

SET CONDITION CODES

JUNP IF INTEGRATED CONSOLE ACCESSED

SANPLE FDCC RESULT STATUS

SET CONDITION CODES

JUMP IF ERROR CDNDITIOM

SAMPLE FDCC STATUS

IS IT RERDY?

JUNP TO MONITOR IF DISK NOT REARDY

OTHERWISE, PRIOR TO TRANSFERRING CONTROL
TO TO.BOOT, WRITE AN INSTRUCTION TO
TURN OFF BOOTSTRAP PROM

TEST FOR NON DISK ACCESS
JUNP IF NO ACCESS

LORD TEMPORARY STORAGE FOR RESULT BYTE
SET CONDITION CODES

JUMP IF ERROR CONDITION

LORD FLOPPY DEVICE STATUS CONMAND

READ STATUS FRON I/0 CONTROLLER

TEST FOR DRIVE READY

JUNP IF NOT READY

LORD OUTPUT INSTRUCTION
STORE IN RAM BEFORE DISK 80OT
LOAD PORT ADDRESS

TURN OFF BOOTSTRAP/DIAGHOSTIC ROM
EFFECT 15 SAME AS: MYI R,BTDGOF
ouT crpuc
JNP TRKO

SIGN-ON FOR RAM MONITOR
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L0¢

E9F
£E9F4
EAFs

E9F9

£9FC
EIFF
£Ad1
EADH4

ERD?

EADY
EROA
ERDD

EROE
EAQF
ERL12
ER13
ERL4
ERL?

Eals
ERLY
ERLA
Eald
EatlC
EAtLd

EALF
ER20
£Eaal
EA25

a8

211FEA
3618
CDOEEA

300F8

213RER
J060E

LDOEEA
C3IFL1E9

0E70

k1)
C20%ER
co

4E
CDO9F8
23
05
C20EER
co

80
04
1R
00
01
0030

o0
04
33455249
433532049

SEQ

768
769
r70
e
772
773
774
7795

I a4
778
7?9
780
781
782
783
784
785
786
787
788
789
790
291
792
793
794
793
796
797
798
799
800
801

803
804
805
806
807
808
809
810
B11
812
813
814
813
816
817
818
819

vz.o WODULE PRAGE 13
VERSION 1.2, 4 JANUARY 1978

SOURCE STATEMERT

BSX9:
Lkl
nyil
CRLL
i
H J.
JHNP
5 K.
85%10:
LX1
LLAS
caLLl
JNP
HEEE LS EX EX X X1
; BOLY
BOLY!
LA
BDLY!:
DCR
IJNZ
RET

ittt -n-0-

.
’

.

W, VERS 3 KL POINTS YO ADDRESS OF SICN-ON WESSAGE
B,LYER ; B CONTAINS LENGTH OF NESSAGE
PRTN 5 PRINT SICN-ON MESSACE

BOOTSTRAP ALL DONE, SO BRANCH TO MONITOR.

BEGIN i AT THIS POINT, INTERRUPTS ARE PIBABLED

PRINT DISK ERROR NESSAGE

H,ERNSG WL POINTS TO ADDRESS OF DISK ERROR NESSAGE

’
B, LERM i B CONTAINS LENGTH OF MESSRGE
PRTN 3 PRINT SIGN-ON MWESSAGE
BSX9 5 PRINT NESSAGE
B R N R R Y Ry Ry R N R T R Ty Ry Y R Y T PE Y B Y T Py Ty

BOOTSTRAP DELRY { NS SUBROUTINE

C.ONENS ; LORD 1 NS, CONSTANT
C ; DECREMENT COUNTER
BOLY1 i JUNP IF NOT EXPIRED
L R R R R R e R R R R R o R R R R R P P Py R TN T P YTy

PRTH =~ PRT SUBROUTINE FOR SICN-ON MESSAHGES
PRTN:
nov c.n i C CONTAINS R CHARACTER FRON THE MESSAGE
CaLL cop 3 PRINT ON COMNSOLE
INX L]
DCR 8
IJNZ PRTH ; KEEP LOOPING UNTIL ENTIRE MESSAGE 1S OUTPUT
RET
HEELE RIS I S R R R R R R R R R R R R R I R R R R R R RN R R R R TN BN Y Ry
H DISK 170 PARAMETER BLOCK
10PB:
08 BOM 5 TOCW, NO UPDRTE BIT SET
1} 04H i 1720 INSTRUCTION, REARD DISK O
0B 26 5 READ 26 SECTORS
0B 0 : TRACK O
b8 1 5 SECTOR 1
1] TRKO 5 LOAD ADDRESS

MONITOR SICN-ON MESSACGE

YERS: DB

CR,LF,’SERIES Il MONITOR, ¥’
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LoC 98y SEQ SOURCE STﬁTfNENT
EA29 49204D4F

ER2D 4E49544F
EA31 522020356

EA3S 31 820 b8 VER/104°0’,’ .°,VER HOD 10+°0’
EA3é 2E
‘EA3? 32
Ea33 00 821 D8 CR.LF
ER39 DA )
0018 822 LVER EQU $-VERS 5 LENGTH OF SICN-ON MESSAGE
823
824 MONITOR ERROR SIGN-ON MESSAGE
825 :
Ea3a 0D 826 ERMSL: DB CR,LF,’DYSK ERROR’,CR.,LF
ER3IB OA

‘EA3C 44455348R
EA40 20455252

ER4d 4F32
Eads 00
ER4T DA :
003k 827 LERN EQY $-ERNSGC i LENGTH OF ERROR SIGN-ON MESSAGE
Ea4B A6 828 BICKSM: DB DAGH i BODT CHKSUNS TO 55H
[ F R R R T R R R Y R N e R R R PN Y F Y R RS P R R R R P R B Ry A Oy Py ey Y
830 :
831 : EXIT CODE TENPLATE, TO BE EXECUTED IN RAN
832 ; YWIS CODE 1S ORIGINATED SO A5 TO BE ALIGHED
833 : AGAINST THE TOP OF A PAGE (1 PAGE = 256 BYTES)
, 834 :
EAC8 835 ORG BBASE + D2C8H
: 836 T0S: : ; BASE OF WONITOR WORK STACK
EACO B3I7 USER EQu T0s-8 5 BASE OF DEFAULT USER WORK STACK
EACH EE 838 ELOC: DB DEEH 3 E REGISTER STORAGE
EACY DD 839 DLOC: DB ODDH ; D REGISTER
EACA oC 840 CLOC: DB DLCH i C REGISTER
EACB BB 841 BLOC: DB 088H 3 B REGISTER
Eacc 00 842 DE 0 i CONFIGURATION BYTE
843 ; BIT 0 = 0 IF INTEGRATED CRY IS PRESENT
844 ; * 1 IF INTECRATED CRT HOT PRESENT
EACD FE 845 1L0C: DB HOT IRTO i INTERRUPT MASK
ERCE FF 846 FLOC: DB OFFH i CPU FLRAGS
EACF oA 847 ALDC: DB DAAH i A REGISTER
EADD CO 848 0B USER AND WNSK  ; LODW(SP)
EAD1 00 849 sL0C: DB 0 i HIGHCSP)
: 850 :
851 EXIT: 5 NONITOR STACK ORIGIN
EAD2 F3 852 D1 ; DISABLE INTERRUPTS TD PROTECT THIS SEQUENCE
EAD3 D1 853 POP 0 i RESTORE D,
EADS L1 854 POP 8 ; RESTORE B¢
ERDS Fi 855 POP PSY
'ERDS D3FC 856 out $0CP1 :
EADS F1 857 POP PSU 5 RESTORE A AND FLAGS
EADY E1 858 POP H i RESTORE ORIGINAL STACK VALUE
EADA F9 859 SPHL
EADB 213412 860 LXI B, 1234K ; RESTORE H,L; 1234H IS FILLER WHILH VILL BE

861 ‘ H OVERWRITTEN BY RESTART ROUTINE
ERDC 862 LLOC EQU $-2 :
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10L

EADD
EADE
EADF

EREL
EAgz
ERE4
EAES
ERE?

ERES
EREB

EREE

n
=
n
ros

ERF4
ERF?
ERFA

EAFD

3000
0001
3002
0033
2004
9095
‘0038
0097

£E800
€803
EBO0
$800
£BO1

£802
Epoz

a8y

FB8
c38%67

2000

5000
30

30000
¢30000
30000
30000
£30000
30000
230000

30000

-~
1

90
30

HONITOR,

SEQ

863
864
868
866
8§67
g68
869
870
87t
872
873
874
875
876
877
878
879
880
881
882
BR3
884
883
886
BR7
888
889
890
891
892
892
894
895
896
897
898
899
%00
901
202
903
904
05
906
907
908
909
910
911
912
913
%14
213
916
917

HLOC

PLOC
TLOC:

RTBL:Y

Crvoc:
coLoc:
RILOC:
Ra2LOC:
FILOC:
P2tLoc:
Litoc:
csLoc:

ENDX:

VERSION 1.2,

SOUR
EQU

El
JHP

EQU
b
b8
bV
b8

JHP
Jnp
Jnr

JHP

v2.0 NODULE

CE STARTEMENT
$-1

6789%H

=1

coOooOow

4 JANUARRY 1978

. e

e v e we e W= we

]
B

PRGE 1?7

ENABLE INTERRUPTS

RETURH TO INTERRUPTED CODE: 6789H 15 FILLER
UHICH WILL BE OVERWURITTEN BY ‘G’ COMNAND
AND RESTART ROUTINE

TRAP 1 ADDRESS
TRARP | VALUE
TRAP 2 ADDRESS
TRAP 2 VALUE
EXTENSIBLE 1/0 ENTRY POINTS
FILLED IN WHEN USER CIVES ADDRESS OF OWM
DRIVER ROUTINE V1A IODEF SYSTEM CALL IN HOWITOR

THIS LABEL SHOULD BE AT DEAOOM.

R R e R R R e N N N R T e T R R e R L T L L TR R T YY)

; SELECTION CODES FOR USER 1/0 ENTRY POINTS

ucl
uco
UR{
UR2
UP1t
UP2
utLt
ucs

EQU
EQU
ERQU
EQU
EQU
EQU
EQU
EQu

(CILOC-XTBL)/3
(COLOC-XTBL)/3
(RILOC-XTBL)/3
(R2LOC-XTBL)/3
(PILOC-XTBL)/3
(P2LOC~-XTBLDY/3
(LILOC-XTBL)>/23
(CSLOC-XTBL)/3

END OF BOOTSTRAP PROM CODE
ESARRE SRR SEIANSEN SRS SRAENINITARREIOEPNENIACEOENNNESIRROENRERELIEHEINNSNIIEOEOSS

DIAGHN

DIAGBT

131
EQU
ORG
RET
HOP

NOP
RET

0EBOOH
DEBO3H

OEBODH

H
:
}
H
i
)
.
;
B

~

STARTING ADDRESS OF DIAGNOSTIC PROGRAM
WHEN ENTERED FROM CALL FROM MONITOR
STARTIHC ADDRESS OF DIAGHNGSTIC PROGRAN
WHEN ENTERED FRON CALL FROM BOOT
WHEN BURNING THE PROM, THIS SECTION OF CODE
WILL BE OVERLAYED BY THE REAL DIARGNOSTIC
PRUGRAN.

0EBO3H
BODTSTRAP/DIAGKOSTIC PROM
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INTELLEC SERIES Il

108

F800
F800

800
F803
£806
F809
Fgac
F8OF
Fote2
F813%
Fgte
F81B
FBLE
F821
FB824
F826
F829
‘Fg2c
F82F
F830
F834
F838
£83C
FB40
F8dt
P8ds

084

C3IS1Fe
C3BEFB
C30FFC
C39FFC
CIESFC
C31EFD
C344FD
C383FD
C387FD
C38CFD
C394FD
C37FFF
0104
C3nDFD
C3IBEFD
CICEFD
12
28432949
4E54454C
20434F52
$0313937
38
CIR6FF
C394FF

SEQ

(2%
91
$20
%21
922
923
824
929
826
327
928
929
830
231
932
933
934
933
936
937
938
939
940
941
%42
943
444
945
946
947
948
249
950
951
932
9483
954
953

956
95?7
958
59
360
961
962
963
964
965
966
967
968

SOURCE STATEMENTY

JPERERLIKEBFSLREEEBEREIYE IS CERIRRNREEREREEIRECHBREGF AP NI CEGINSIERELEIGSESRERERIE
AL A A S R R R X R R R N R R R A R R R R R R R R R R R R R R R R R R S R RS N ]
IR R AR A R R R 2 AR R R R R A N R A R R R Rl R A R A R R A R R R R R R R R R R Y

seee s
iees START OF NOHITOR PROPER - ‘e
Jenk (X1

R A L T R R I R ey
PR BEIREIE AT SN HEIEERSPECEEEEREEPEEBERE RN EEI IR REEOLUENSRERACRSEREEIBEIN
INSSOBEHENBESEOBREVNBEI BRI E R E IR EIIEREEERREESIPRRERRERNRIEEEEKEREBIEREIRSE
BRSE SET 0F800H ; BASE ADDRESS OF MONKITOR

ORG BRSE 5 TOP 2K OF 64K ADDRESS SPACE
R R e R R R R e e R e e e e R L e e R Ry e e e e Ty LY By Y B P T Py

BRAHCH TABLE FOR 1/0 SYSTEN (EXTERNAL I1/0 ENTRY POINTS)

]
i THE ®ONITOR 1S ENTERED AT ENTRY POINT ‘BEGCIN’ VIQ R JUKP FROM THE BOOTSTRAP;
5 THIS IN TURN LEADS TO A JUNP TO ENTRY POINT 'START’ THE OTHER ENTRIES

i IN THIS "TABLE“ ARE EXTERHAL I/0 ENTRY POINTS KHOWUK TO THE OSER PLUS
5 THE DATE. VERSION, AND COFYRIGHT STAMPS.
B

JHP S5TARTO i RESET ENTRY PODINT

ne c1 ; LOCAL CONSOLE INPUT

JNP R1 ; RERDER INPUT

JHP 4] ; LOCAL CONSOLE oUTPUT

JHe PO ; PUNCH OUTPUT

JuP Lo i LIST QUTPUT

JNP cers i LOCAL CONSOLE INPUT STATUS
JHP [ 0CHK 5 T/0 SYSTEM STATUS

JHP I0SET 5 SET 1/0 CONFIGURATION

JHP HENCHK ; COMPUTE SIZE OF NEMORY

JHP 100EF ; DEFIMNE USER I/0 ENYRY POINTS
JHP 10CDR: i 10C INPUT

(4] DATE ; DATE STAMP FOR MONITOR ROM
JHP U1 5 UPP INPUT

JHP uo i UPP . OUTPUT

JuP UPPS ; UPP STATUS

DB VERH ; VERSION STANP FOR MONITOR RONM
DB 'CCHOINTEL CORP1978’ ; COPYRIGHT NOTICE IN ASCII REP
JHP 1occon 5 TOCCOM ENTRY POIKT

Jup 10COR2 5 10C oUTPUY

LR e e R R R e e R R R R R S I I RN ™™

5 "ERROR’ ~- ENTERED VIA JUNP FROM VYARIOUS ROUTINES UHEN AN ERROR IS DEVECTED

# PROCESS: ABNORMAL EXIT FOR ALL NONITOR ERROR CONDITIONS. BECAUSE OF THE
UNKHOMN STATE OF THE NONITOR RS @ RESULT OF A COMMAND DR DATR ERROR,
THE VALUE OF THE MONITOR STACK POINTER IS REINITIARLIZED AND
EXECUTION CONTINUES TO THE MAIN COMNMAND LOOP.

INPUT: NENTOP,TOS

QUTPUT: SP POINTS TD BRSE OF MONITOR STACK IN TOP PACE OF CONTIGCUOUS RAN

HODIFIED: H.L, S§P

STACK USACE:

.~

. %o ve ve ‘em Wb
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L0C 0By SEQ SOURCE STRTEMENT
969
970 : REGISTER USAGE
971 : X = MODIFIED BY THIS ROUTINE., CONTENTS UNDEFINED.
972 5 S = SET BY THIS ROUTINE, RETURNED AS & RESULT.
973 ¢ U = USED A5 INPUT. )
974 A -
9?5 B - £ -3
976 D - E -
977 H - X L - X
978 CARRY - X ZERO - X
979 SIGN - X PARITY - X
980 ¢ SP - 8 pC -
981 STRCK USRGE: 2 BYTES
982 ERROR:
$847 2A0400 983 LHLD HENWTOP i W PDINTS TO TOP PAGE OF MEMORY
F84n 2ECS 984 MY 1 L,T05 AND OFFH : L POINTS TO BRSE OF STACK WMITHIN THAT PAGE
£B4C *9 985 SPHL i SP NOV POINTS TO BASE OF MONITOR STRCK
F84p CODEFC 986 CALL couc ; OUTPUT THE ERROR INDICARTOR CHRR ‘B’
F850 23 987 DB ‘e’
988 5 FALL THROUGH TO MRIN COMMAND LOOP
LR AN R R R R R Ll R e R R e e e e R R N R o R R R T T T A S
9%0 :
991 ; MAIN COHMAND LOOP.
992 ;
993 : THIS LOOP 1S THE STARTING PDINT OF ALL COMMAND SEQUENCES.
994 ; IT IS ENTERED VIA A JUMP FROM THE BEGINNING OF THE MONITOR PROPER CODE.
993 : A FALL THROUGH FROM THE ERROR ROUTINE. OR R RETURN FROM A MONITOR COMMNAND
996 : ROUTINE.
997 :+ IN THIS CODE INTERRUPTS ARE ENABLED AND A CARRIAGE RETURN
998 ; AND LINE FEED ARE TYPED RLONG WITH THE PROMPT CHARACTER. *
999 : WHEN A CHARACTER 1S ENTERED FROM THE LOCAL CONSOLE KEYBOARD, 1IT
1000 : IS CHECKED FOR VALIDITY, THEN R BRANCH TO THE PROPER
1001 STARTO:
F851 3EO04 1002 NV 1 R.,BTDGOF 5 DISABLE BOOT., I.E. SWITCH BODOT PROM
F853 D3FF 1003 our cPucC H DUT OF RDDRESSABLE MEMORY SPACE
1004 STHART:
£853 F@ 1005 El i ENRBLE INTERRUPTS
£856 (DFEFD 1006 CALL CRLF i TYPE C(CR>,(LF>
F859 CDDEFC 1007 CALL conc 5 OUTPUT A PERIOD
£85C 2E 1008 g4 vt
£85D0 CDGLFF 1009 CaLtL T1 5 GET A CHARARCTYER, ECHO IT.
F860 FEOD 1010 CP1I CR 3 1S IT A CARRIAGE RETURN?
8862 CASSF8 - 101 )z START ; JUMP IF IT IS .
F855 D64l 1012 sul 'R 3 OTHERMISE TEST FOR A-2 (VYALID COMMAND RANGE)
®867 FR47FR 1013 Jn ERROR ; LESS THAN R, NOT R VYALID COMMNAND
FB6R OEOD2 1014 LB c.2 ; ASSUME THE COMMAND NEEDS 2 PARAMETERS
F8sC 11355F8 1015 LX1 D,START 5 SET UP PSEUDD RETUKN ADDRESS TD SIMULATE
F86F DS 1016 PUSH D H EFFECT OF A CALL. COMMANDS WHICH PERFORM
1017 H A RETURN WILL CAUSE THE STACK TO BE
1018 3 POPPED, THUS RETURNING TO ENTRY POINT
1019 H START. THE ‘G’ CUMMAND., HOWEVER, WIPES
1020 H OUT THIS ADDRESS WITH ANDTHER ADDRESS
1021 H OF ITS OWN CHOOSING (1.E. USER’S PC).
F870 2182F8 1022 L¥1! H,CTBL LOAD POINTVER TO PROCESSING ROUTINE PTRS

e

£873 FE1R 1023 CP1I LeT TEST FOR OVERRUN
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Lt 0¢

F87s
F878
F879
F878B
F872C

F8?0
F87E
FQvF
F880
F831

8382
F834
F336
838
F83A
F83C
F83E
Fg30
F822
FB34
F8386
£838
F83A
£83¢
F83IE
Faoad
FB8AZ
F8R4
FBRe
£828
FORA
FIARC
F8AE
F8B80
FB8B2
Fe84
3014

0By

F247F8
SF
1600
19

19

7E
23
66
6F
E9

B6FB
47F8B
47F8
33F9
SFF9
7DFO
8CF9
D5F9
47F8
47F8
47F8
47F8
FOFS
01FA
47F8
47F8
14F 4
S2FA
BFF&
47F8
47F8
47F8
DDFR
26FB
47F8
a6FB

SEQ

1024
1023
1026
1827
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037

1039
1040

1041

1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1073
1076
1077
1078

v2.0
YERSION 1.2,

KODULE
¢ JARURRY 1378

SOURCE STATEMENT

JP

novy
L1231
DAD
DAD

MOV
INX
LI
L1
PCHL

ERROR
E, R
b.0

b

b

rEx o
~
> x =

’
’

[

2

PAGE 20

IF S0, THEN ERROR
OTHERVUISE, NOVE INDEX TO DE

HL t= CTBLBASE + (2 & INDEX): HL NOW POINTS
TO PROPER COMMAND IN CONMAND BRANCH TABLE
GET LSB OF BRANCH LOCATION

GET MSB OF BRANCH LOCATION
HL POINTS TO ADDRESS OF COMMAND CODE
TAKE THE BRANCH

R e N e R R R R R R R e R e R R R R B R RS T T TS T T P

5 COMMAND BRANCH TARBLE.
1038

THIS TABLE CONTAINS THE ADDRESSES OF THE ENTRY POINTS OF
ALL THE COMMAND PROCESSING ROUTINES. IT IS ENTERED FROM THE MRIN
NOTE THAT AN ENTRY TO ’ERROR’

COMMAND LOOP.

IS AN ERROR COMDITION, I.E.., NGO COMMAND CORRESPONDING TO THAT

TBL:

5 CHARACTER EXISTS.
¢

Y ASSIGN 5 A -~ ASSIGN I1/0 UNITS
by ERROR i B -
DU ERROR 5 Co-
Y D1§P 5 D - DISPLAY RAN MEMORY
oY EOF ; E ~ ENDFILE A HEXADECIMAL FILE
by FILL 3 F - FILL MEWORY
Y GoTo ; G - GO TO MEWORY ADDRESS
oy HEXN 5 M - HEXADECINAL SUN AND DIFFERENCE
oy ERROR Pl -
Y ERROR P -
by ERROR P K-
Y ERROR PLo-
bY HOVE 5 M - MOVE MEMORY
Y NULL : N - PUNCH HULLS FOR LEADER ON PRPER TAPE
DY ERROR 50 -
DU ERROR PP -
oW RUERY i Q - QUERY 1/0 SYSTEM STATUS
DY READ i R - READ HEXADECINAL PAPER TAPE FILE
Y 5UBS 3 8 - SUBSTITUTE MENMORY
D ERROR PT -
oW ERROR P o-
DY ERROR Py o-
b VRITE i W - WRITE FILE TO PAPER TAPE 1K HEX FORMAT
Y X 5 % - EXAMINE AND WODIFY REGISTERS
D ERROR Y-
oy z 3 2 - INVOKE THE DIAGNOSTIC PROGRAN
Ler EQU ($-CTBL)I/2 5 LCT = NUMBER OF 16-BIT ENTRIES IN TABLE
I EEEEEEESI RS ESFEEEERI RS EF SRR RS R EE EE BN EY RE TR EF P R R R R T T I S Sep Sy

: ‘A’ COMMAND - ASSIGN 170 DEVICE

5 THIS ROUTINE MAPS SYWBOLIC DEVICE IDENTIFIERS TO BITS
5 IN THE I/0 STATUS BYTE (10BYT) TO ALLOM FOR LOCAL COMSOLE
; MODIFICATION OF SYSTEN I/0 CONFIGURATION.
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Loc 0BJ SEQ SOURCE STRTEMENT
1079 ASSIGN:
F8B6 CDOLFF 1080 catlL T1 5 GET LOGICAL DEVICE CHARACTER (C,R,P,L)
F8B89 2103F9 1081 LX1 H,LTBL ; ADDRESS OF MASTER TABLE
F8BC OEO# 1082 nvl ., 4 I WAXINUN OF 4 ENTRIES
1083 ik L bl L et L A L L LR S L L e L R LR L L
1084 ASO: ; KL POINTS TO IDENTIFYING CHARRCTER IN LTBL
F8BE BE 1085 cne L] ; DOES A-REG CONTAIN C.R,P, OR L?
F8BF 23 1086 INX H ; HL POINTS TO CORRESPONDING DEVICE MASK
FBCO0 CACDF8 1087 JZ ASt 5 YES IT DOES
F8c2 23 1088 IR H
F8Cs 23 1089 INR H
F8Cs 23 1090 INX H 3 KL POINTS TO NEXT 4-BYTE ENTRY IN LTBL
Fgce 0D 1094 pCR 4 5 DECREMENTY LOOP COUNT
£8C7? C2BEFS8 1092 JN2Z ASO 5 TRY NEXT ENTRY
FBCn C347F8 1093 JHP ERROR 5 NO WATCH., ERROR
N R Al b Rl R D L Rl b
10935 ASY: ; USER HAS SPECIFIED A VYALID LOGICAL DEVICE
F8CD 46 1096 MOV B.N i B t= LOGICAL DEVICE MASK
FO8CE 23 1097 INX H i HL CONTARINS SUBORDINATE PHYS . DEYV.TBL.RDDRESS
F8CF SE 1098 HOY E.N : E CONTAINS LSB OF PDY ADDRESS
F8d0 23 1099 INX H
Fapt 36 1100 MOV b. N i D CONTAINS NSB OF PDT ADDRESS
F8dD2 EB 1101 XCHG 5 HL POINTYS TO I/0 SYSTEM PHYSICAL DEVICE
1102 H TABLE (I1.E. ACT,ART,APT, OR ALT)
1103 5 mmmm e e e e e e e e e em s cmes-cceecemn—o-
1104 ALUPY: 5 SCAN INPUT UNTIL ‘=’
FOD3 CDELFF 1105 CALL T1
F8D6 FE3D 1106 ceP1 'a’
F8b8 C2D3F8 1107 Jh2 ALUPI
R L I et i Rl i e
1109 ALUP2: 3 SCAN INPUT WHILE * * (BLANK)
F8DB CDGLFF 1110 CALL Tl
FODE FE20 1111 CP1 '
FBEO0 CADBFS 1112 42 ALUP2
I Sttt e b e e R LA b Dl et
FBE3 OEO4 1114 LA C.4 3 BET TABLE LENGTH
1115 AS2: 3 INDEX THROUGH PHYSICAL UNIT TABLE
FB8ES BE 111 CApP n 5 CONPARE DEVICE CHAR WITH LEGAL VARLUES
F8E6 23 1117 INX ] 3 HL CONTAINS DEVICE SELECT BIT PATTERN
FBE? CAF2F8 1118 Jz As3 5 USER HAS SPECIFIED A VALID PHYS.DEVICE ASSIGNNNT
FBEA 23 1119 INX L] 3 KL POINTS TO NERT ENTRY WITHIN THE TABLE
FBEB 0D 1120 DCR c
FBEC C2ESFS 1121 JNZ AS2 ; CONTINUE LOOKUP
FBEF C347F8 1122 JNP ERRDR 3 ERROR RETURN
1123 3  e-ec-emcccaccccccccccncnaa Ea b b LA L LR b ki Dt
1124 A83:
1123 ALUPY: 3} SCAN INPUT UNTIL (CR>
F8F2 CO6IFF 1126 CALL 1!
FBFS FEOD 1127 CP} cR
F8F7 C2F2F8 1128 JN2 ALUP3
F8FA 3A0300 1129 LDA 108YT 3 GET 1/0 BTATUS
F8FD RO 1130 ANA ] 1 8 CONTAINS LOG DEV MASK. CLEAR OUT THE
1131 3 APPROPRIATE FIELD IN IOBYT BECAUSE UE ARE
1132 } COINC TO CHANGE IT,
’

FBFE B6 1133 (1] ] n PUT IN THE MEVU STATUS FIELD
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108

FBFF
Fag2

F903
F304
F805
Fag?
F308
F909
£308
"F94C
F300D
FOOF
F910
a1l

F313
Fo14
F913
Fot16
FotL?
Fo18
‘F919
FI1A

Fo18B
F91tC
231
FILE
FO1LF
F920
Fo21
F922

F923
F924
F923
F926
F927
F928

084y

320300
co

43
FC
13F9
32
F3
18F9
50
CF
23F9
4C
IF
2BF9

34
00
43
01
42
02
31
03

34
00
50
04
31
08
32
oc

34
00
350
10
31
20

SEQ

1134
1135
1136
1137
1138
1139
1140
1144
1142
1143
1144
11495

1146
1147

1148
1149

1150
1151

1152
1153
11354
11395
11356
1157
1158
1159
1160
1161
1162
1163
1164

1163
1166

1167
1168
1169

11?70
1?71

n72

11273

. e ve W M e we

P
-
@
-

CT:

ART:

APT!

v2.0

YERSIOR 1.2, 4 JARUARRY

SOURCE STATEMENT

STA
RET

10BYT

MASTER 1/0 DEVICE TABLE
4 BYTES/ZENTRY

HODULE

1978

N
’
.
’

PAGE 22

RETURN IT TO

MEMORY

RETURR CONTROL TO MAIN COMMAND LOOP

BYTE 0 = IDENTIFYING CHARACTER

BYTE 1| = LOGICAL DEVICE MASK
BYTES 2.3 = ADDRESS OF SUBORDINATE PHYSICAL DEVICE TABLE

DB

by
DB

1
D8

DY
DB

bW

BYTE O
BYTE |
bB
DB
DB

1]

DB
01 ]
b8

1Y)

DB
08

08

‘C’,CH8K

ACT
'R’,RASK

ART
‘P’,PHSK

APT
'LYJLASK

19}

1/0 SYSTEN PHYSICAL DEVICE TABLES
2 BYTES/ENTRY

IDENTIFYING CHARACTER
DEVICE SELECT BIT PATTERN

*T2,CTTY
'C’,CCRT
‘B*,BRTCH

‘1*,CUSE

'TILRTTY
‘P'HRPTR
‘1’,RUSE!L

‘2, RUSER

'TPLPTTY
‘P’JPPTP

"1’,PUSEL

-~

.

LOCAL CONSOLE = TTY

LOCAL CONSOLE = CRT

BATCH WODE LOCAL CONSOLE =

USER DEFINED

RERDER = TTY
READER = PTR
USER DEFIMNED

USER DEFINED

PUKCH = TTY
PUNCH = PTP

USER DEFINED

LOCAL CONSOLE

RERDER DEVICE

REARDER DEVICE

PUNCH DEVICE 1

READ,LIST

DEVICE



FSIS~I1 8080/B063 MACRO ASSEMBLER, V2.0 RODULE PAGE 23
INTELLEC SERIES II MONITOR, VERSION 1.2, 4 JARUARY 1978

Lo¢

F929
Fo240

F928
F920
Fe20
FO2¢E
F92F
Fa30
Fa31
F932

F933
F936
Fa37

Fa3s
Fa38

FA3E
F940
F943
£944
£947
F34h
F34D
FI4E
£950
F953

F356
F339
F338B
F9S5E

0BJ

32
30

54
0o
43
40
4C
80
31
co

CD39FE
D1
3}

CD6AFE
COO7FE

0E20
CO14FD
7E
CDOCFE
CD4cCFE
DASEFI
70
E6OF
C23EFI
C3I38F9

CDGAFE
0E0O
CD14FD
c9

SEQ
1174

1175
1176

1127
1178
1179

1180
1181
1182
1183
1184
1183
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223

SOURCE STATEMENT

DB t2',PUSER ; USER DEFINED PUNCH DEVICE 2
ALT:
b8 'T2LLTTY 3} LIST = TTY
1] *C?,LERT 5 LIST = CRT
DB LY, LLPT i LIST = LPT
DB 17, LUSE ;) USER DEFIMNED LIST DEVICE
Y T R R e R R R R R T R R T Ry R R P R R N L N I )
: .
5 D’ COMMAND -~ DISPLARY CONTENTS OF NEMORY ON LISY DEVICE
5 THIS ROUTINE EXPECTS TUO HEXADECIMAL PRRAMETERS SPECIFYINC
3 THE BOUNDS OF A MEMORY AREAR TD BE DISPLAYED ON THE
5 LIST DEVICE. THE MEMORY AREA IS DISPLAYED 16 BYTES
3 PER LINE, WITH THE MEMORY ADDRESS OF THE FIRST BYTE
5 PRINTED FOR REFERENCE. ALL LINES ARE BLOCKED INTO INTEGRAL
J MULTIPLES OF 16 FOR CLARITY, S0 THE FIRST AND LAST LINES MAY
5 BE LESS THAN 16 BYTES IN ORDER TO SYNCHRONIZE THE DISPLAY.
DISP!

]

b

ChALL EXPR ; GET TWO0 ADDRESSES
POP b i GET HIGH ADDRESS
POP H 5 GET LOV ADDRESS
10
caLL LCRLF } PRINT CR,LF
CAaLL DADR i PRINT MEWORY RDDRESS
It
LEAt c,’ ¢
CALL Lon 3 PRINT SPACE
Hov AN
ChALL PBYTE 5 PRINT DATA
CaLl HILOD i TEST FOR COMPLETION
Je b12 : RETURN TOD MAIN LOOP
novy AL
ANl OFH 5 PRINT CR,LF,ADDRESS ON MULTIPLE OF 16
JH2Z DIt
InPp IO
12:
call LCRLF 5 WRITE CR,LF
L1 .0
CALL Lon 5 MRITE A NULL TO TRIGGER CLOSE
RET
R O e R e R R R R R R e R R R R R R R N T T TE T P Ty

"E’ COMMAKD - PUNCH HEXADECIMAL END-OF-FILE

THIS ROUTINE PRODUCES A TERMINATION RECORD WHICH PROPERLY

COMPLETES A HEXADECIMNAL FILE CREATED BY ‘W’ COMMANDS.

IT EXPECTS ONE HEXKARDECIMAL PARAMETER, WHICH IT INTERPRETS RS THE
START ADDRESS 70 BE LOADED INTO THE USER’S PROGRAM COUNTER (LOCATED
IN EXIT TENPLATE) ON A SUBSEQUENT ‘R’ COMMAND: THIS START ADDRESS
$ILL REPLACE THE STORED VYALUE OF THE USER’S PROGRAM COUNTER ONLY
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Loc

Fa3F
F360
£963
F9é6
F9é?
Faé8
F969
F9écC
F36d
F9?70
F872
F975
F976
Fo?77
“Fo?A

Fo7b
FO7E
Fo81
F982
F983

F384
F38s5
Fo8s
Fe88

08¢

op
CDISFE
CDESFC
34

AF

37
CDAFFE
El
COAAFE
3E01
COAFFE
AF
92
CDAFFE
C309FA

oc
CD39FE
ct
01
El

[}
CD4CFE
D284F9
c9

SEQ SOURCE STATEMENT

1224 3 IF THE START ADDRESS IS MNONZEROD.

12235 3

1226 EOF:

1227 DCR c i Ct=1; GET ONE PARAMETER
1228 CALL EXPR i PUT C(START ADDRESS)> ON TOP OF STRCK
1229 CALL POC ; OUTPUT RECORD NARRK (’1:’)
1230 D8 e )

1231 XRA [ i 2ERD CHECKSUM

1232 Hoy [ Y] i D = 03 A =2 D

1233 CaLtL PBYTE ; OUTPUT A RECORD LENGTH OF Z2ERD
1234 POP L} ; RETRIEVE START ADDRESS

1235 CaLL PADR ; OUTPUT IT AS THE LOARD ADDRESS
1236 LAA LI ; RECORD TYPE = 1

1237 CAaLL PBYTE i ODUTPUT RECORD TYPE

1238 XRA A ;P R t= 0

1239 sue b ; D CONTRINS RUNNING CHECKSUN
1240 CALL PBYTE i OUTPUY CHECKSUM := -D

1241 JHuP L11]] : PUNCH TRAILER AND RETURN
1242 S8 -t 0ct=-C-t-0-0-8-C-2=-C-4-C-F-C-8-C=-C~b-8-b-R-U-Q-G-B-f~h-b-F-S=-&
1243

1244 3 'F’ COMMAND - FILL RAM WITH 8-BIT CONSTANT

1245

1246 ; THIS ROUTINE EXPECTS THREE HEXADECIMAL PARAMETERS., THE
1247 3 FIRST AND SECOND (16 BITS) ARE INTERPRETED AS THE BOUNDS
1248 : OF A MEMORY AREA TO BE INITIALIZED TO A CONSTANT VALUE.
1249 3 THE THIRD PARAMETER (8 BITS) I8 THAT VALUE.

1230 FILL:!

1251 INR 4 i C:23; GET 3 PARAMETERS

12582 CALL EXPR

1253 PoP B 3 C t= 8-BIT CONSTANT

1254 PoP ] ; DE 1= HICH ADDRESS

1253 POP ] i HL = LOV ADDRESS

1286 F10:

12587 Hov %.C ; STORE CONSTANT IN WEMORY
1298 CaLL HILD i TEST FOR COMNPLETION

1239 JRC FI0 ; CONTINUE LOOPING

1260 RET } G0 BACK TO START

1261 0~ 8-0-0-8-0-8-8-8=0=-8-$-8=-0-0-0-0-8-0-b-b-Beob-F-b-b--B-F-C-Hb=C-B-8
1262

1263 : *GC* COMMAND - GO TO (ADDRESS>, OPTIONALLY SET BREAKPOINT(S)
1264

1263 3 THE C COMNMAND I8 USED FOR TRANSFERRING CONTROL FROM THE
1266 ; MOWITOR TO A USER PROGRAM. IT HAS SEVERAL NODES OF

1267 ; OPERATION.

1268 3 IF ONE HEXADECIMAL PARAMETER IS ENTERED, IT IS INVERPRETED
1269 ; AS - THE ENTRY POINT OF THE USER PROGCRAM AND R TRANSFER TO
1270 : THAT LOCATION IS EXECUTED.

1271 5 IF ADDITIONAL (UP TO 2) PARAMETERS ARE ENTERED, THESE ARE
1272 : CONSIDERED 'BREAKPOINTS’, I.E., LOCATIONS VUHERE

1273 ; CONTROL IS TO BE RETURNED TO THE MONITOR WHEN THEY ARE

1274 5 ENCOUNTERED IN COURSE OF EXECUTING THE USER PROGRAM.

1275 4 IF THE FIRST PARAMETER IS8 NOT ENTERED, THE STORED VALUE
1276 : OF THE USER’S PROGRAM COUNTER (REGISTER P) IS USED AS

1277 5 THE USER PROGRAM ENTRY POINT.

1278

~
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10C 0B8J SEQ SOURCE STATEMENT
1279 3 THIS CONMAND VORKS IN THE FOLLOWING MANNER:
1280 1. IT FINDS THE EXIT CODE IN TOP OF RAM AND PLACES THIS ADDRESS IN THE
1281 3 WONITOR’S STACK, REPLACING THE RETURMN ADDRESS TO ENTRY POINT START
1282 3 THAT UAS PLACED THERE BY THE NAIN CONNAND LOOP
1283 3 2. IF THERE 18 NO FURTHER INPUT (I.E. ONLY (CR>) THEN BY EXECUTING &
1284 RET, WE CAUSE EXECUTION OF THE EXIT CODE., WHICH CONTAINS R JUNP TO
1283 A) A DUNNY ADDRESS (IF INPROPER USE OF COMMAKD), B) THE PROGRAM
1286 COUMTER FROM WHEN THE USER PROCRAM UAS INTERRUPTED OR BREAKPOINT
1287 VAS ENCOUNTERED.
1288 3. IF THERE IS5 A START ADORESS SPECIFIED, THIS VALUE IS STORED OVER
1289 THAT PART OF THE EXIT CODE UHICH CONTRINS THE JMP INSTRUCTION.
1290 IF THERE 18 WO FURTHER INPUT, A RET IS EXECUTED AND THE ERIT
1291 CODE- 1S EXECUTED.
1292 3 4. IF TRAPB (BREAKPOINTS) ARE TO BE SET, THEN THEY ARE READ IN AND PLACED
1293 3 ON THE MORITOR STACK. THEY ARE THEN STORED IN THE PROPER SECTION OF
1294 3 THE EXIT TEWNPLATE. ALSO. IN THE USER’S PROCRAM THE INSTRUCTION SPECIFIED
1295 BY THE BREAKPOINT ADDRESS IS GAVED IN THE EXIT TENPLATE AND REPLACED
1296 WITH A RST O INSTRUCTION.
1297 S. THE EXIT CODE 18 EXECUTED AWD CONTROL I5 PASSED TD THE USER PROGRAN.
1298 6€0TO:

F38C 2A0400 1299 LHLD HENTOP

F98F 2ED2 1300 12 LL,EXIT AND OFFH : HL WOW POINTS TO EXIT CODE [N TOP OF RAM

F991 E3 1301 XTHL 5 REPLACE THE START RETURN ARDDRESS IN THE
1302 ; STACK (PUSHED BY NAIN COMMAND LOOP) MITH
1302 H THIS EXIT CODE ARDDRESS SO THAT UHEN THE
1304 H G CONMAND DOES A RETURMN, THE EXIT CODE
1303 ; WILL BE EXECUTED INSTEARD OF THE MAIN
1306 3 CONNAND LOOP.

F992 CDPCSFE 1307 CALL PCHK i GET A CHARACTER, SET 2.C

E995 CAA4F?Y 1308 vz 600 3 IF * %y 2., OR CCR>: JUNP, DON’T CHANGE PC

F998 CD?AFE 1309 CALL PRO 5 GET NEW PC VALUE

F9%8 EB 1310 KCHE ; DE = NEW PC

F99C 2A0400 1311 LHLD HENTOP

FO99F 2EEL 1312 L12¢ L,PLOC AND OFFH ; HL NOW POINTS TO PLOC IN EXIT CODE IH TOP OF RARM

Foal 72 1313 Hov L ; STORE NSB OF MODIFIED PC IN EXIT CODE IN RAM

Fon2 28 1314 DCX H

F9p3 73 1315 oy K. E ; STORE LSB OF MODIFIED PC IN EXIT CODE IN RAN
1316 G0O:

FOR4 DADIFY 1317 Je o4 i JUNP IF CCR> (NO TRAPS TO BE SET)

FSA7 110200 1318 LX1 b,2 i SET COUMTER(S), D=0, E=2
1319 €01

Foan CODEFC 1320 CALL conc 5 ISSUE R PRONPT FOR A TRAP

Foabd 20 13214 b8 ret

FIRE CO74FE 1322 Call PARAN i GET A TRAP

F3B1 €9 1323 PUSH H : STACK IT

F982 14 1324 INR b 5 UP 1 COUMNTER

FSB3 DABAFI 1323 Je 602 3 TERNINATE IF CR EMNTERED

F3B6 1D 1326 DCR E : DOUN THE OTHER

F9B? C2AAFI 1327 JN2Z (12} ;i GET ONE MORE TRAP
1328 G02: 3 D CONTAINS HOW MANY TRAPS (1 OR 2)

F3BA D247F8 1329 JINC ERROR 3 LAST TRAP NOT FOLLOWED BY CR

F98D 2AR0400 1330 LHLD RENTOP

F9C0 2EE2 1331 LAD L,TLOC AND OFFH ; HL NOW PODINTS TO TLOC (BEGINNING OF TRAP
1332 ; AREA) IN EXIT TEMPLATE IN TOP OF RAMN
1333 €03 3 BC CONTAINS THE USER SPECIFIED TRAP ADDRESS
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Loc 0By SEQ SOURCE STATEMENT

Facz2 ¢ 1334 POP B 5 GET R TRAP (BREAKPOINT) ADDRESS

F8C3 71 13335 nov n.c i STORE LSB DF TRAP ADDRESS INTO TRAP AREA

Facs 23 1336 IR H

FaCS 70 1337 noy M, 8 ; STORE WSB OF TRAP ADORESS INTO TRAP AREAR

FaC6 23 1338 INX H

FOL? 04 1339 LDAX B 3 FETCH OPCODE BYTE

FoC8 77 1340 LI LIy) i PUT IN TRAP ARER

F3t9 23 1341 INX H

FoCh 3EC? 1342 L1 A.CRST 0) 5 REPLACE THE USER’S OPCODE IN USER PROGRANM

F3CC 02 1343 STAX 8 ; BITH A4 RST O

Facd 18 1344 DCR b

FICE C2L2F9 1345 Nz 603 ; DO SAME THING AGAIN FOR 2NMD BREAKPOINT
1346 G04:

F3D1 CDFEFD 1347 CaLl CRLF

_F3D4 L9 1348 RET 5 EXECUTE WONITOR EXIT CODE, RETURNING TO
1349 H USER CODE

IR EEE RS R RS R R E R R S R e R R R e L R R R R R RS RS R R RN RIS A R R B

1351 2 ‘H’ COMMAND - COMPUTE HEXADECIKAL SUM AKD DIFFERENCE
1352
1353 : THIS ROUTINE EXPECTS TUO HEXADECIMAL PARAMETERS. .
1354 : 1T COMPUTES THE SUM AND DIFFERENCE OF THE TWO VYALUES
1353 ; AND DISPLAYS THEM ON THE LOCAL CONSOLE OEVICE AS FOLLOWS:
1356 ;5 (P1+P2> (P1-P2)>
1357 HEXN:
€905 CD3I9FE 1358 CAaLL EXPR } GET TUO NUMNBERS
FOD8 CDFEFD 1359 CALL CRLF
F3DB 91 1360 PoP D ; DE CONTARINS P2
Fo9DC E1 1361 PoP H
F9D0D ES 1362 PUSH H 5 HL CONTARINS P!
FIDE 19 1363 Dad ] 3 HL = HL + DE = P1 ¢ P2
F9DF CDS6FE 1364 CaLL LADR 5 DISPLAY SUM
F9E2 CD93FC 1365 caLl BLX 5 TYPE A SPARCE
F9ES E1 1366 PoP H ; HL CONTAINS P1 AGAIN
F9E6 7D 1367 Hov R, L 5 COMPUTE HL-DE
F9E? 93 1368 SuB E ; R i= LSB OF P1 - LSB OF P2
FIEB 6F 1369 Hov L.A 3 A t= LSB OF (P1 - P2)
FaES 7€ 1370 MOV AH
FAERA 9A 1371 SB8 0 i A ts WNSB OF P1 - NSB OF P2 YITH CARRY
FAEB 67 1372 LI H.A 3 B t= NSB OF (P1 -P2)
FAEL CDSEFE 1373 CALL LADR 5 DISPLAY DIFFERENCE
FAEF C9 1374 RET
[t A IR T T R R R e R R R R R R R R R R P P T T R T B B P T R P R P T P
1376
1377 5 N’ COMMAKD - NOYE A BLOCK OF MEMORY
1378
1379 5 THIS ROUTINE EKPECTS THREE HEXADECIMAL PARANETERS FROM THE
1380 ; LOCAL CONSOLE. THE FIRST AND SECOND PARAMNETERS ARE TYHE BOUNDS OF
1381 : THE NENORY AREA TO BE MOVED, THE THIRD PARARMETER IS THE
1382 ; STARTING ADDRESS OF THE DESTINARTION AREA.
1383 MOVE:
fF9F0 OC 1384 INR C i GET THREE ADDRESSES
FaF1 CD39FE 1385 CALL EXPR
FaFs ¢C 1386 POP B ; DESTINATION ADDRESS
FOF5 D1 1387 POP D ; SODURCE END ADDRESS
F3Fs E1 1388 POP H 5 SDURCE START ADDRESS
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LtoC 0By SEQ SOURCE STARTEMENT
1389 NVO: )
F9F? 7E 1390 nov AN 5 GET A DATA BYTE
FIF8 02 1391 STAK [ ;i STORE AT DESTINARTION
F9F9 03 1392 INX B 3 MOVE DESTIMATION POINTER
F9FA CD4CFE 1393 CALL HILO 3 TEST FOR COMPLETION
FO9FD D2F7?F9 ‘1394 JNC uvo
FAOD C9 1395 RET
IR X R L B R R e R R R R L e N R R R Ty R Ty T B PN T T LY Y BY BN T T P
1397 :
1398 3 N’ COMMAND - PUNCH NULL CHARACTERS FOR TAPE LEADER/TRAILER
1399
1400 ; THIS ROUYINE PUMCHES 60 NULL CHARRACTERS ON THE DEVICE ASSIGNED
1401 ; RS THE PUNCH. IT IS ENTERED VIA A JUMP TO ENTRY POINT NUD
1402 : FROM THE 'E’ COMMAND AS VELL RS BEING INVOKED BY
1403 ; THE ‘N’ COMMAND.
1404 NULL:
FAOL CD6IFF 1405 CaLL Tl i REQUIRE CR
FRO4 FEDD 1406 cPl CR
FAOG C247F8 1407 JH2Z ERROR
1408 NUO:
FRO9 063C 1409 nyl 8,60 5 SET TO PUNCH 60 NULLS
1410 NLEADXK:
FRAOB CDPESFC 14114 CALL POC 5 PUNCH ONE ASCII NULL CHARACTER (=00H)
FROE 00 1412 DB 0
FROF 05 1413 DCR 8
FR10 C20BFh 1414 JNZ RLEADX 5 DO IT FOR 60 TIMES
FR13 C9 1415 RET
(XN RS R R R R R R Ty R e R TN L R Y R T Y B R R T Py Y Y P T TY Y TY RY TY T Y )
1417
1418 ;3 Q" COMMAKD - 1/0 SYSTEM STATUS QUERY
1419
1420 ; THIS CONMAMD IS INVOKED BY TYPING THE LETTER @. THIS
1421 ; CONMAND PRODUCES A LISTING OF LOGICAL I/0 DEVICES AND
1422 ; THEIR CORRESPONDING PHYSICAL DEVICE ASSIGCNMENTS. THE
1423 ; DATA DISPLAYED IS EQUIVALENY TO THE CURRENT VALUE OF JOBYT.
1424 QUERY:
FRL4 CDGILIFF 1425 CALL T1 : REQUIRE CR
FAL7? FEOD 1426 CP1I CR
FR19 C247F8 1427 JN2 ERROR
FRIC 0604 1428 LLA¢ 8,4 5 SET UP DUTER LOOP COUNTER.
1429 i THERE ARE 4 LOCICAL DEVICES.
FAR1E 2103F9 1430 LX1 H,LTBL i POINT HL AT LOGICAL DEVICE TARBLE.
1431 Q0: ; DUTER LOOP
FA21 CDFEFD 1432 CALL CRLF 5 START A NEW LINE.
FR24 4E 1433 nov c.n ; DISPLAY LOGICAL DEVICE IDENTIFIER.
FA2S CDISFC 1434 CALL coM
Fh28 CDDEFC 1435 CALL conc 3 DISPLAY ‘=’
FA28 3D 1436 DB ‘m?
FA2C 23 1437 INK H 3 POINT AT NASK FOR LOGICAL DEVICE.
FR2D0 7E 1438 LA AR 5 FETCH WNASK.
FR2E 2F 1439 CHa i INVERT IT
FA2F oF 1440 Hov C,A i PUT IN C
FA3D 23 1441 INX H 3 POINT AT PHYSICAL DEVICE TARBLE
FA31 SE 1442 LIAZ E.N 3 ADDRESS OF SUBORDINATE
H

FA32 23 1443 INR H TABLE
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LoC o8y SEQ SOURCE STATENENT
FA33 96 1444 Mov b.N
Fals 23 1445 INX L]
FA3IS EB 1446 XCHE i HL <~ PHYSICAL DEVICE TABLE
FA36 3a0300 1447 LDA 10BYT
FA39 Al 1448 ANA ¢ ; PHYSICAL SELECTION
FA3A C35 1449 PUSH B i SAYE OUTER LOOP COUNTER
FA3B 0604 14350 LA 2 B, 4 3 SET UP INNER LOOP COUNTER
1451 01: ;5 INNER LOOP
FRA3D 4E 1452 MoV c.n s GET PHYSICAL DEVICE IDENTIFIER
FA3E 23 1453 INX H
FA3F BE 14354 cup L] 5 TEST FOR EQUALITY
FA40 CR48FnA 14535 J2 02
Fad43 23 1456 INR L] : POINT AT NEXT ENTRY
FR44 035 1457 DCR B 3 DECREMENT IMNER LOOP
FA45 CR3DFA 1438 JN2 L2
1459 @2:
FAa48 CDISFC 1460 CaLL con : DISPLAY PHYSICAL DEVICE
FA4B EB 1461 KCHE 5 POINT AT MASTER TABLE
Fa4C Ct 1462 POP B '
Fad4d 035 1463 DCR ] 5 DECREMEMNT OUTER LOOP
FAR4E C221FA 1464 JNZ 0
FASL C9 1465 RET
LTI EEE LS B R R R Y Rl R R Ly e R R e Ly T R e e R e Y e T R Y ET R P Y 2y
1467
1468 3 ‘R’ CONMAND - READ HEXARDECIMAL FILE
1469
1470 5 THIS ROUTINE READS A HEXARDECIMNAL FILE FRON THE RSSIGRED
1471 : REARDER DEVICE AMND LOARDS IT INTO NEMORY. ONE HEKADECIMAL
1472 ; PARAMETER IS EXPECTED. THIS PARAMETER IS A BASE ADDRESS
1473 ; TO BE ADDED TO THE MEMNORY ADDRESS OF EACH DATA BYTE ENCOUNTERED.
1474 : IN THIS WAY, HEXADECIMAL FILES MAY BE LOADED INTYO MEMNORY
1473 5 IN AREAS OTHER THAN THAT FOR WHICH THEY VERE ASSEMBLED OR COMPILED.
1476 ; ALL RECORDS READ ARE CHECKSUMNED AND CONPARED AGAINST THE
1477 5 CHECKSUM IN THE RECORD. IF A CHECKSUM ERROR (OR TAPE RERD ERROR)
1478 ; OCCURS., THE ROUTINE TAKES AN ERROR EXIT. HORMAL LOARDING IS
1479 ; TERMINATED WHEM AN ECF RECORD IS ENCOUNTERED. THE ADDRESS
1480 ; GIVEW WHEN THE EOF RECORD UAS CREATED (VIA THE "E’ COMMAND) REPLACES
1481 ; THE USER’S STORED PC VALUE ONLY IF THE ADDRESS WAS NONZEROD.
1482 ; A TRANSFER TO THE PROGRAM NAY THEN BE ACCOMWPLISHED BY A "G(CR>’.
1482 READ:
FaS2 0D 1484 DCR 4 5 GET ONE ADDRESS: € := 1
FA33 CDISFE 1483 CALL EXPR 3 GET THE HEX BRSE ADDRESS
FAS6 CDFEFD 1486 CALL CRLF 3 OUTPUT A CCRY,<LF?
1487 REDO:
Fa39 COYBFF 1488 caLL RIX 5 GET AN ARSCII CHARRCTER FROM THE REARDER
FASC FE3A 1489 CP1 K 3 18 IT A START OF RECORD MARK (’:’)?
FASE C239Fa 1490 JNZ REDD 3 LOOP UNTIL WE FIND SUCH A RECORD MARK
FA61 WF 1491 XRA [
Fae2 S§7 1492 L1 D, A D VILL COWNTAIN THE CHECKSUN; INITIALIZE TO O
FR63 CDDBFD 1493 CALL BYTE RERD 2 ASCII CHAR REPRESENTING THE RECORD
1494 LENCTH AND DECODDE THEM INTO 8 BITS BINARY

FR66 CAIEFA 1496 42 RED3 JUNP IF ZERO RECORD LENGTH BECAUSE THIS
1497 NEANS IT’S AN EOF RECORD SO WE'RE DONE

i
3
1493 i STORIENG THE RESULT IN A-REG
H
} H
FAsd 3IF 1498 nov E.R 3 E 1= RECORD LENGTH
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Loc 08y SEQ
FAGA CDDBFD 1499 caLL
FAGD 67 1500 nov
FRGE CODBFD 1501 caLL
FR?1 6F 1502 noy
FA72 CODBFD 1503 CALL
FA?S ¢B 1504 nov
FA?6 ES 1505 PUSH
FA7? 2100FF 1506 LK1
FR?A 39 1507 DAD

1508

1509

1510

1511

1512

1513

1514

1515 REO1:
FA?8 CDDBFD 1516 CcALL

1517

1518
FA?E 77 1519 (1Y
FA7F 23 1520 INX
FASD 1D 1821 DCR
FABI C27BFA 1522 Tt
FAS4 CDDBFD 1523 CALL

1524

1525

1326

1527
FAB? C247F8 1528 INZ
FA8A DI 1529 PoP

1530
FABB E3 1531 KTHL

1532

1533
FASC EB 1534 KCHG
FR8D 19 1533 DAD
FABE 0600 1536 (T
FASO 09 1537 DAD
FA%t EB 1538 XCHG
FA92 E3 1339 XTHL

1540

1541 jemmmmecmmenooa-

1542 RED2:

1543
FR93 28 1544 DCX
FA94 7E 1543 nov
FA95 1B 1546 beCX
FA96 12 1547 STAK
FA9? 0D 1548 DR
FA98 C293FA 1549 INZ
FASB C359FA 1530 INP

1551 jmm-cmmmmmmmaen-

1552 RED3:
FAYE C5 1553 PUSH

VERSION 1.2,

HODULE
4 JANUARY 1978

SOURCE STATEMENT

BYTE
LY )
BYTE
LR
BYTE
C.E

H
H,-256
114

BYTE

m==

REDI
BYTE

.0

- Wwo

L L L

P S N %o ®e me Be e W Be We e Be we W We

Mo e e we S %a S e s Se %e ba Se ve Sa e Se s e

~ e ve e

-~ -

[

PACE 29

GET MNSB OF LOAD ADDRESS

H 1= NGB OF LOAD ADDRESS

CET LSB OF LOAD ADDRESS

L i= LSB OF LOAD RDDRESS

CET RECORD TYPE AND JGHORE IT

C 1= RECORD LENGTH

STORE LOAD ADDRESE ON THE STACK

CONPUTE BUFFER POINTER

HL NOV POINTS TO THART PART OF THE MONITOR
STACK ONE PAGE (256 BYTES) BELOW WHERE
THE SP IS CURRENTLY POINTING

WE VILL NOU READ DATA FROM THE FILE RECORD

AND STORE THEN TEMPORARILY IN THE MONITOR'S

STACK STARTING FROM A LOW MEMORY ADDRESS AND

HOVING TOUARD A HIGHER MEMORY ADDRESS (REVERSE

OF USUAL PROCEDURE WHERE STACK GROWS DOUN)

READ DATA; NOTE: 8 BITS OF
IS REPRESENTED AS 2 HEX
HEX CHAR IS5 REPRESENTED

PUT DATA IN MONITOR BUFFER

MOVE °“UP" THE STACK

DECRENENT RECORD LENGCTH COUNT

LOOP UNTIL RECORD LENCTH COUNTER 15 O

READ THE CHECKSUM RECORD FRAME --- PRIDR TO
CALL TO BYTE., D-REG CONTAINED SUM OF DATA
RECORDS. THE CHECKSUM FRAME SHOULD CONTRIN
THE NEGATIVE OF THIS SUM. BYTE ADD5S D AND &
TOCETHER AND SETS THE ZERO BIT IF D = (-A)

CHECKSUN ERROR

DE = LOAD ADODRESS: STACLK ENTRY POINTED TD BY SP

NOU CONTAINS BASE (BIAS) ADDRESS

= BIRS ADDRESS) COMTENTS OF STACK ENTRY

POINTED TO BY SP HOW IS ADDRESS ONE RBOVE

WHERE LAST DATAR IS STORED IN MONITOR STACK

NEMORY (DATA)
CHAR AND EACH HEX
AS ONE 8 BIT ASCII CHAR

HL

DE = BIAS RDDRESS, HL = LOAD ADDRESS

HL = BIAS + LR

BC = RECORD LENGTH (RL)

HL = BIAS + LA + RL

DE = BIARS ¢+ LA + RL, HL = BIAS

HL POINTS TO ADDRESS 1 GRERTER THAN WHERE LAST

DATA IS STORED IN MONITOR STACK

LOAD INTO PROPER AREA IN RAM BUT IN
REVERSE ORDER

DECREMENT STACK BUFFER POINTER

A t= DATA

DECRENENT WEMNORY POINTER

PUT DATR IN DESIGNATED RDDRESS

KEEP DOINC THIS UMTIL RECORD LENGTH
COUNT 1S EXHAUSTED

DONE WITH ONE RECORD, GO GET ANOTHER

EOF RECORD -~ ENTIRE FILE HARS BEEN READ 1IN

SAVE B.C
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10C

FRYF

Faa2
FAR3
FARG
FAR?
FAns
FARB
FAAE
FABO
FABL
FAB2

FaB3
FAB4
FAB?
FABA
FRBD
FABE

FABF
FRC2

FRG3
FAC4
FAC?
FACA
FRCB
FACE
FACF
FAD2
Fad3
FAD®
Fap?
FadDe

Fabd
FADA

a8y
CODBFD

4
COOBFD
4F

B0
CAB3IFA
2R0400
2EE1
70

2B

71

ct
COPBFD
CDDBFD
C247F8
Etl
co

CD?4FE
D8

7€
CDSBFE
CODEFC
2D
CDCSFE

23
C3C3FA

SEQ

1554
15553
1536
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1573
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1603
1606
1607

RED4:

SOURCE STATEMENT

CALL

NOV
caLL
nov
ORA
2z
LHLD
L1
L11
DCX
LI

POP
CALL
CaLL
IN2
POP
RET

V2.0
VERSION 1.2,

BYTE

cl“
BYTE
C.h

8

RED4
NENTOP

L.PLOC AND OFFH

n.8
L]
nlc

8
BYTE
BYTE
ERROR
H

HODULE

4 JANUARY 1978

. Se W e e we W e we

i
H
)
H
}
3
i
i
i
)

PAGE 3D

CET N58 OF LOAD ADDRESS OF EOF RECORD ---
THIS 18 THE C(START ADDRESS) SPECIFIED 1IN
THE 'E’ COMNAND. IF IT IS ZERO, 0D NOT
NODIFY THE USER’S STORED PC IN EXIT TENPLATE
B := NSB OF START ADDRESS
CET LSB OF START ADDRESS
€ t= LSB OF START ADDRESS
SEE IF START ADDRESS IS 000D
JUNP IF IT IS (DON’T SET NEW PC)

HL POINTS TO PLOC IN EXIT CODE IN TOP OF RAMN
STORE MSB OF START ADDRESS

HL POINTS TO PLOC - 1 OF EXIT CODE

STORE L8SB OF START ADDRESS

FINISH PROCESSING EOF RECORD

RESTORE B.,C

GET RECORD TYPE AND IGNORE IT

GET CHECKSUN

JURP IF CHECKSUM ERROR

CUT BACKX STACK POINTER

’.-.-‘—‘—.—.-.-‘- (B R RN LR R RS RS R R R R RS R RN N RN R R EE SR R R R R TR LN B

*S’ COMMNAND - SUBSTITUTE MENORY

THIS ROUTINE EXPECTS ONE PARANETER FROM THE LOCAL CONSOLE. FOLLOWED
THE PARANETER IS INTERPRETED AS A NENORY LOCATION
AND THE ROUTIMNE VILL DISPLAY THE CONTENTS OF THAT LOCATION,

BY A SPACE.
FOLLOWED BY A DASH (~-).
OF THE LOCATION IS8 REQUIRED,

IF A SPRCE WAS LAST TYPED. THE
AND NODIFICATION OF IT IS ALLOWED. IF A CARRIAGE RETURN RS ENTERED.
THE CONMAND 1S TERNINATED.

uBs!

suo:

Sut:

caLL
RC

L1
CALL
call
1]
CALL
RC
J2
XCHC
CALL
XCHE
MoV
RC

INg
JNP

PARAN

AN
LBYTE
conc

3

PCHK
sut
PRO
N.E

H
suo

. e we v we v we

H

]

H

}

i

H

H TO MODIFY MEWORY, TYPE IN THE NEW DATA
; FOLLOMED BY A SPACE OR A CARRIAGE RETURN. IF NO MODIFICATION

i TYPE ONLY A SPRCE OR CARRIAGE RETURN.
H

H

i

i

S

NEXT MEMORY LOCATIDN WILL BE DISPLAYED

GET MEMDRY ADDRESS
ONLY CR ENTERED S50 RETURMN TO MAIN COMNAND LOOP

HL HAS REQUESTED MEMORY ADDRESS
DISPLAY CONTENTS OF THART ADDRESS
CUTPUT PROMPT CHARACTER

CR ENTERED., RETURN YO COMMAHD MODE
SPRCE ENTERED, SPACE BY

SAVE NEMORY ADDRESS

GET NEW VALUE

E = VALUE

STORE MEV. VALUE

CR ENTERED AFTER VALUE, RETURN

HL POINTS TO NEXT MEWMORY LOCATION

1608 J0=totrtokotrd-t-tB bR bbb -8Bt -b-Qf- B -C=b-B-B-B-R-k-§mg-B=g
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Lo¢

Fadd
FRED
FRE3
FAE4

FAES
FRES
FAED

FREC

FAED
FAEE
FREF
Faf2
FAFS

ERF8
FAF9
FAFn
FAFC
FafFd
800
FBo3
FBO4

F80?
£gos
FBOB
£80C
£80D
FBLD
FB11
FBL2
£815
FBLo

FBL7
FB1A
FB1E
EBIE
FBLF
FB22

12}

CD39FE
COFEFD
D1
E1

CDESFC
36
g11000

€9

04
0b
CAFBFA
CD4CFE
D2EDFA

£l

03
1600
78
COAFFE
CORAFE
AF
CDAFFE

33
CDAFFE
23
035
C207F8B
13
22
CDAFFE
kR
28

CDACFE
22ES5F R

SEQ

1609
1610
1611
1612
1613
1614
1615
1636
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663

SOURCE STATEMENT

‘W’ COMMAND - URITE HERADECIMAL FILE

5 THIS ROUTINE EXPECTS TUO HEXADECIWARL PARAMETERS WHICH ARE
; INTERPRETED AS THE BOUNDS OF R MEMORY ARREA TO0 BE ENCODED

i ENTO HEXRDECIMAL FORMAT AND PUNCHED ON THE ASSIGHED PUNCH
; DEVICE.

WRITE:

caLL EXPR : GET ADDRESS RANGE
chatl CRLF 5 NEW LINE
POP ] 5 DE := HIGH ADDRESS
POP H 3 KL = LOV ADDRESS
WRO:
caLL POC : EMIT RECORD MARK
DB I:J
LX1 B, 16 ; INITIALIZE B := 0, C := AH (DECIMAL 16)
PUSH H i SAVE HL
WR1L
INR B ; INCREMENT RECORD LENGTH
DCR c
Jz UR2 ; TERMNIMNATE ON COUNT OF 16 BYTES
CALL HILO ; OR END OF RANGE
JRC UR1 ; WHICHEVER OCCURS FIRST
UR2: ; OUTPUT A DATA RECORD
POP H 5 RESTORE HL := LOW ADORESS
PUSH b ; SAVE HIGH ADDRESS
Mv1 .0 5 INITIALIZE CHECKSUN D := O
MOV n.8 i R i= RECORD LENGTH
caLL PBYTE 3 ENMIT RECORD LENGTH
CALL PADR ; EMIT HL := LOW ADDRESS
XRA A
caLt PBYTE ; EMIT RECORD TYPE = |
jemmemmmmmermm e cem—mmm——————————
UR3
Moy AN ; FETCH DATA
caLL PBYTE i ENIT 1T
INY H ; INCREMENT HEMORY ADDRESS
DCR B ; DECREMWENT COUNT
N2 UR3 3 LOOP UNTIL ENTIRE RECORD HAS BEEN OUTPUT
XRA A
sus b 5 D CONTAINS RUNNING CHECKSUM
CALL PBYTE : ENIT CHECKSUM := -D
POP b ; RESTORE DE := HIGH ADDRESS
DCX H i BACKUP MEMORY PDINTER
; NOW PUNCH CR,LF --- IGNORED BY THE 'R’
5 COMMAND BUT HANDY IF LISTING PUNCHED
i TAPE ON THE TTY
CALL PoC ; PUNCH CARRIAGE RETURHN
DB CR
Catl POC ; PUNCH LINE FEED CHARARCTER
DB LF
CAaLlL HILOD ; TEST FOR TERMNINATION

JNC VRO 5 IF NOT DONE., FORM NEXT RECORD AND OQUTPUT IT
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Lod
FB25

FB26
FB2Y
FB2¢C
FB2F

FB31
FB32
£B3%
FB36
FB3?
FB38
FB39
FB3C

FB3F

FB42
FB4S
FB48
FB49
FB4C
FB4D
FB30
£851
#BS2
FB35
FB36
FBS?
FB38
FB839
FBSC
FBSD
FBSE

FB3F

FB6D
FB6L
FB62
EBE3
FB64
FB66
FB&?

oBd

c9

2181F8
CDPCOFE
DAGAFB
JEo0C

:13
CA3FF8
23
23
23
o
C231FB
C347F8

CD93FC

CD25FE
CDDEFC

AF

86

F8

ke J
FEOD
ce
C342F8

SEQ

1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1693
1696
1697
1698
1699
1700
1701
1702
1703
1704
1703
1706
1707
1208
1709
1710
17118
1712
1743
1214
1713
1716
1717
1718

TRt

BC ve me ve va va we wa e W

VERSIOR 1.2, 4 JANUARY 1978
SOURCE STATENENT
RET

32

LRI R I R T B R B R L LR R Y e e R I R R P T B R P Y RN R R TS N T )

CONMAND -~ EXAMINE AND NODIFY CPU RECISTERS

THIS ROUTINE ALLOWS THE OPERATOR TO EXANINE AND/OR MODIFY

THE CONTENTS OF THE USER PROGRAM’S REGISTERS. TYHE REGCISTER
VALUES WERE STORED A5 A RESULT OF A PREYVIOUS BREAKPDINT AND
WILL BE RESTORED TO THE USER PROGRAM DURING A SUBSEQUENT ’G’

COMMAND.
LK1 H,.ACTEBL ; POINT TO ACCESS TABLE
Catl PCHK i GET REGISTER IDENTIFIER
JC X5 ; TF-CARRY = 1, CR EMNTERED
L12 C.NREGS
X0:
cCnp L}
42 X1 ) MATCHED RECISTER IDENTIFIER
INX ] ) POINT TO NEXT TABLE ENTRY
INX H
INX H
DCR 4 ; DECREMENT RECISTER COUNTER
1114 X0 5 TRY AGAIN
JHP ERROR 5 NOT IN TRBLE. ERROR
X1
CALL  BLK
X2t
CaLL DREEG } DISPLAY THE REGISTER
CALL conc
DB [ } TYPE PROMNPTY
CALL PCHK } SKIP IF NULL ENTRY
RC 3 CR ENTERED, RETURMN:TD COMMAND NODE
4z K4
PUSH [ ] SAVE POINTER TO ACTBL
PUSH B 3 SAVE PRECISION
CALL PAD 3 GET NEW REG VALUE
L1:1) AL
STAX b 3 STORE LSB IN REGCISTER ARER
POP PSY ;) RETRIEVE PRECISION (A)
oRA [} ; SET SIGH
N X3 } 8 BITS OHWLY
IRX [4
nov R, H )
STAK b - STORE NSB IN REGCISTER AREA
X3
POP H } RETRIEVE ACTBL POINTER
Xé:
%RA f
ORA n
RE 5 END OF TABLE, RETURN TO COMMAND MODE
nov A, B ) TEST DELIMITER
CP1 cR .
R2 3 CR ENTERED, RETURN TO COMNAND RODE
JNP X2 )

H
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L0 08y SEQ SOURCE STATEMENT
1219 X5 ; DISPLAY ALL THE REGISTER VALUES
EB6A COFEFD 1720 CaLL CRLF
1721 Xb!
kgeb CD93IFC 1722 CALL BLK 5 OUTPUT A SPRCE
FB?0 #aF 1723 XRA (] ; CLEAR &
$B?1 86 1724 ORA L} 3 SET COMDITION CODES
FB?2 F8 17295 RN ; ALL DONE, RETURN TO COMNMAKRD MODE
5873 4E 1726 NOV c.n : C CONTAINS A REGISTER IDENTIFIER (A,B,C.D...)
£374 CDOSFC 1727 caLl con 5 PRINT CHARACTER
#B7? CDDEFC 1728 CatLL conC 5 PRINT EQUAL SIGH
FB?h 3D 1729 1] 'a?
8?8 CD25FE 1730 CALL DREG 5 DISPLAY REGISTER CONTEMNTS
FB?E C36DFB 1731 JNP Xé 3 COKTINUE
1732
17233 ; TABLE FOR RCCESSING REGCISTERS
1734 ;: TABLE CONTAINS:
1733 ; (1) REGISTER IPERTIFIER
1736 : (2) LOCATION ON STORACE PAGCE
1737 (3> PRECISION
1738 :
1739 ACTBL:
£831 41 1740 DB "R, ALDOC AND HNSK, O
FBs2 CF
£B33 00
£834 42 1741 b8 '’ BLOC AND HMSK, ©
FB35 CB
£886 00
FB37 43 1742 DB 't CLOC AND HMSK, O
B8 <A :
£F839 20
£B3A 44 1743 DB ‘D, DLOC AND HNSK., ©
EB38 L9
FB3C 020
£83D 43 1744 DB 'E’ ELOC AND HNSK, O
FB3E 2
£E83F 00
FBI0 46 17453 DB 'F?, FLOC AND HMSK, O
£331 2
$B32 230
£BIT 48 1746 DB ‘W, HLOC AND HMSK., O
FB3a 2D
£835 a0
£8336 49 1747 b8 R ILOC AND HMSK, 0
FB¥? ¢
“g3e a0
€829 4C 1748 DB L S LLBC AND HNSK., 0
EB3n C
828 00
FBIC 4D 1749 DB i AN HLOC AND HMSK., 1
£B3%D DD
EBIE Ot
FRIF SO 1750 DB ', PLOC AND HHSK, 1
£Bag £1
fFBal 01

FBa2 83 17351 DB '8, SLOC AND HNMSK, 1
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toc

FBA3
£BRY
F8AS
009¢

FBRE
EBpa
FBAB
FBAE
£881
£BB3
FBBS
3:3 1
FBBA
FBBD

FBBE
sBLH
FBE3

FBCS
FBCS
FBCA
f8LCh
FBCF

FBD0
F8d2
£8D35

08¢

b1
01
FF

CD6LFF
FE24
C247F8
CDEIFF
FEOD
C247F8
3E0C
DIFF
CDODEB
€9

3/0300
E603
C2DOFB

ODBFS
E602
CACEFB
DBF4
c9

FEO!
C2FDFB
£S5

SER

1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
17653
1766
1767
1768
1769
1770
1771

7ve2
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
17530
1791
1792
1793
1794
1795
1296
1797
1798
1799
1800
1801
1802
1803
1804

SOURCE STATEMERT

1] -1
NREGS EQU ($-ACTBL) /3 5 LENGYH OF ACCESS TABLE
e R R R R L R R R R R T R Ry Ry R N T T T R Ty P P R T I P T P P Ty T P Y
i
;3 *2° COMMARD - TRANSFER CONTROL TO DIACHOSTIC PROGRAM IN PROM
; THIS ROUTINE EXPECTS A ’$° AT UHICH POINT IT MILL CALL THE DIAGNOSTIC PROGRAN.
2

CALL Ti i GEY R CHARACTER FROMW THE CONSOLE

CP1 I A ; 1S IT R '8

JNZ ERROR 3 ERROR IF IV ISH'T

ChLL T1 3 GET A CHARACTER FROM THE CONSOLE

CP1 CR 5 EXPECT R CARRIAGE RETURN

JNZ ERROR 5 ERROR IF IT ISN’T

LLA¢ A,BTDGON 5 TURN ON THE BODT/DIAGHDSTIC PRON

ouT CPUC .

CALL DIAGHN ; CALL THE DIAGNOSTIC PROGRAN

RET ; RETURN TO MAIN COMMAND LOOP
IPEKRBUEBRSESERBEEBEEE KSR KSEREE LS LB EEPEE O SUEBOPEIBEEENSEREIIEROEINBOBREIEOESS
i .
:# END OF HONITOR COMMANDS, BEGINNING OF I/0 ROUTINES ’ [
Le .

SRSHREURBESESUERE LR SRR AL ASEABEREESENNELAORUI AR EEIESELAARELLERERBES RN SRR ESS
IR NS RN R RN N R R R R RN N A I I S R O I O B SH I B B
5 *Cl’ - EXTERNALLY REFERERCED ROUTINE

! ENTERED v1A CALL FROM 'TI’ ROUTINE

5 PROCESS: LOCAL CONSDLE INPUT CODE

5 INPUT:

; QUTPUT: CHARARCTER RETURHED IN A-REG

5 MODIFIED: A, FLAGS '

i STACK USAGE: 2 BYTES

5 EXPLANATION: BASED ON I/0 STATUS BYTE (1Q0BYT), DECIDE I1F CONSOLE INPUT

: DEVICE 1S TTY, CRT, BARTCH, OR USER-DEFINED DEVICE. IF IT IS FYTY OR CRY

H LOOP URTIL READ., INPUT THE CHARACTER, THEN RETURN. IF IT IS BATCH,

JUMP TO °RI‘ ROUTINHE. IF IT 15 USER-DEFINED DEVICE

1 i s

e e %e be e e Be W e W= Se

» JUMP TO QUSER.
I E RN RN SRR YRR N R R N R Y
IR N R N N R RS N R R S I S I S B N B S I

el ; LOCAL CONSOLE INPUT
LOA 108YT ; GET STATUS BYTE
aNl HOT CHSK 5 LOGK AT ONLY CONSOLE FIELD
INZ tio : JUNP IF CONSDLE IS NDT TTY
fomamane o emvmcacceem———————————
5 CONSOLE = TTY
TTYIN:
IN TTYS : TTY STATUS PORT
ANl RROY ; CHECK FOR RECEIVE BUFFER READY
32 TIYIN ; LOOP UNTIL IT 1S READY
N TVl ; TNPUT CHARACTER FROMW TTY
RET ; RETURN; CHRRACTER IN R-REG

! CONSOLE = CRT, BATCH, OR USER-DEFINED

€1B: )
CP1 CCRY ; LOCAL CONSDLE = CRT?
dNZ cl4 i 5 JUMP 1F COMSOLE IS NDT CRT
PUSH H ;

SAVE HL
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Lo¢ 0B SEQ SOURCE STRTEMENT
FBD6 2A0400 1805 LHLD MENTOP
F8D9 2ECC 1806 LLA! L.ILOC-1 AND OFFH; HL NOM POINTS TO CONFIGURATION BYTE STORED
1807 } IN EXIT TEMPLATE IN TOP PAGE OF RAN
FBDB 7E 1808 Moy R, N ;) A t= CONFIGURATION BYTE
FBDC EI 1809 POP (] 5 RESTORE HL
FBDD JF 1810 RRC ; ROTATE BIT O IKTO CARRY BIT., THUS CRRRY = |
1811 : MEAMS RUNNING ON SYSTEM WITHOQUY INTEGRATED
1812 ; CRT
£BDE D2EBFB 1813 JNC 12 ; JUMP T1F INTEGRATED CRT 15 PRESENT
1814 jeomemmmcccm s s e et m e -
1815 : CORSOLE = SERIAL CRT
1816-CL1:
FBE1 DBF? 1817 IN uscs ; ITHPUT CRT STATUS
FBE3 Ee602 1818 ANl RRDY i CHECK FOR RECEIVER BUFFER READY
FBES CAELIFB 1819 42z C1t ; LOOP UNTIL IT 15 READY
EBER DBFé 1820 IN uscI i GET CHARACTER FROM THE CRT
FBER. C9 1821 RET ;) RETURN; CHRRACTER IS IN A-REG
1822 j-=~-ecccectcmnnnnmecem e
1823 : CONSOLE = INTVEGRATED CRT
1824 C12:
FBEB £S5 1825 PUSH B ; SAVE B.C
1826 CI13:
FBEC 0613 1827 LA B,KSTS 5 LORD KEYBOARD STATUS COMMAND
FBEE CD7?FFF 1828 CALL I0CDR1 3 INPUT KEYBOARRD STATUS FROM I10C
FBF1 E601 1829 ANT KPDY ; IS THE KEYBOARRD READY?
FBF3 CRECFB 1830 JZ cI3 5 LODP UNRTIL IT I3
EBF6 D612 1631 LI B,KEYC i LOAD INPUT DATA COMMAND
FBF8 CD?7FFF 1832 CALL 10CDRI 5 INPUT DATR FROM THE KEYBORRD
FBFe C1 1833 POP 8 : RESTORE B.,C
FBFC C9 1834 RETY i RETURN:; CHRARACTER IS IN A-REG
1835 e-emrecec e s ccr e e rcr e
1836 : CONSOLE I8 BATCH OR USER-DEFINED DEVICE
1837 Cl4:
FBFD FEOD2 1838 cP1 BATCH
FBFF CAROFFC 1839 3z R1 i BATCH MODE, INPUT = READER
FCO02 3EES 1840 nyl A.CILOC ARD HNSK; USER DEFINE LOCAL CORNSOLE INPUT
FCO4 C3IBCFC 1841 JRP PUSER
ABA2 5553050535085 30355 53553833505 3333 333305333835 53833 5333538333883 3k533333548348335341%
1843 3 ’'BREAK’ - ENVERED VIK CALLS FROM ’BLK’,.’CON’,’LOM’ RDUTINES
1844 ; PROCESS: TESY FOR OPERATOR INTERRUPTION OF CONNAND () .E. DID ODPERATOR
1848 DEPRESS THE "BREAK"® KEY)
1846 : INPUT:
1B47 ; OUTPUT:
1848 ; MODIFIED: A,FLAGS
1849 ;5 STACK USAGE: 4 BYTES
1850 BREAK:
FCO? CD44FD 1851 CaLL CSTS ;7 SEE IF A KEY WAS DEPRESSED
FCOR B? 1852 ORA []
Fcos C8 1853 R2Z 3 NO CHARACTER READY
FCOC C361FF 1854 JnP T1 i GET THE CHARACTER
IS 1 AR I N R R R P N R N S R RN N N N NS R NN SN N D DR RS NN I IS I IS I I S I B I I
1856 : °RI’ - EXTERNALLY REFERENCED ROUTINE
1857 ENTERED VIA CALLS FROM ‘C1’,’RIX’ ROUTINES
1858 : PROCESS: READER INPUT CODE
1859 :

INPUT:

e e ve
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L0C DB SER SOURCE STATEMNENTY
1860 ; OUTPUT: CARRY = 0 AND VYALID CHARACTER IN A-REG, OTHERWISE
1861 CARRY = § AND INVALID DATA (Z2EROES) IN R-REG
1862 ; MODIFIED: A, FLAGS
1863 ; STACK UBARGE: B8 BYVES
N N N N NN S SN NN NN S N S SN NN R NN SN N N NN SN N RSN RN NN
1865 RI: ; READER INPUT
FCOF ES 1866 PUSH H i SAVE KL
FC10 3R0300 1867 LbA 10BYT ;5 GET STATUS BYTE
FL13 E6OC 1868 aNl NOT RHSK ; GET READER BITS
FCtS C258FC 1869 IN2 R1S ; JUNP IF READER IS NOT TYHE TrY
1 I I R e et
1871 5 READER = TTY
£218 L5 1872 PUSH B : SAVE BC
FC1e 3EOD 1873 Mv1 R, DISRBL ; ROLD UP INTERRUPTS WHILE TAPE 1S ADVANCING
FCIB D3FF 1874 ourv cPUC
ECID DBF4 1875 1K TYYI ; CLERR RECEIYE BUFFER BY. READING IN ANY
1876 : DATA THAT MAY BE THERE
1877 R10:
FCLF DBFS 1878 IN TTYS ; KEAD IN USART STATUS
FC21 E604 1879 ANl TXBE i CHECK FOR TRANSMITTYER BUFFER EMNPTY
£C23 CALIFFC 1880 42 RIO ; TRY AGAIN IF NOT ENPTY
FC26 3E27 1881 Mv1 p.TADVY 5 RDVANCE THE TAPE
EC2R D3FS 1882 out TTYC ; OUTPUT THE AOVANCE COMMAND
FC2h D628 1883 Hv1 B.RADCT ; INITIALIZE TIMER FOR 45 MS.
) 1884 RIL:
FC2C CDIEFE 1885 CALL DELRY ; DELAY FOR I MILLISECONDS
EC2F 0§ 1886 PCR B ; DECREMENT TIMER
FC30 C22¢CFC 1887 INZ RIY i JURP 1F TIMER NDT EXPIRED
FC33 3E2% 1888 Myl A.COND ; STOGP THE READER ADVANCE
FL35 D3IFS 1889 vt TTYC ; ODUTPUT STOP COMMAMND
FC37 D6FA 1890 M1 B.RYOCT 5 INITIALIZE TIMER FOR 250 MS.
1891 R12:
FC39 DBFS 1892 1N TTYS ; INPUT READER STATUS
FC3B E6D2 1893 ANl RRDY 3 CHECK FOR RECEIVER BUFFER READY
FC3D C24CFC 1894 N2 R14 ; YES - DATA IS READY
040 CDIEFE 1835 CALL DELAY } DELRY 1 NS
£C42 85 1896 DCR B ; DECREMEMNT TIMER
FC44 C239FC 18987 JN2 RI2 ; JUMP IF TIMER NODT EXPIRED
1898 RI3:
FL4T AF 18993 XRA ] } 2ERO A, RESET CARRY
FL48 37 1500 STC 5 SET CARRY INDICATING EOF
FC49 CI4FFC 1901 JNp R148
1902 RI¢: }
FC4C DBF4 1903 1N TTY1
FL4E 87 1904 ORA A 5} CLEAR CARRY
1905 RI148B: .
§C4F F5 1906 PUSH PSW¥ 5 BAVE DATA
FC30 3EO05 1%07 L1 R,ENABL : PERMIT INTERRUPTS TO GO THROUGH
FCS2Z D3FF 1%08 our tPuC
FCS4 Fi 1909 POP PSU
FC33 ¢ 1910 POP B ; RESTORE BC
FCS6 Et 1911 PGP . H
FC3? €9 1912 RET 5 RETURN

LR R Y el i L IR RS P

1913
1914 ; READER 1S5 PTR, USER-DEV-1, OR USER-DEV-2

- e e e
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toc

FC38
FCSA

ECSD
FCSE
FC60
FCé3

£C6S
FC6?
FC6R
FCoel
FC6F
FeP2
FC?3
FC76

FC?9
FC?8
FCYE
FC?F
FC80
FCcet

EC82
FCe3
£C8s
Fce?
EC3a

FC8C
FC8)
FC90

FCo1
FC92

08y

FEO4
C282FC

cs
0650
CDESFF
26FA

0611
CDBSFF
€601
Ca279FcC
CDL1EFE
23
C265FC
C347FC

0610
COBSFF
87

¢t

El

c9

El
FEOB
3EEE
Ch8CFC
3EF1

ES
2h0400
6F

E3
ce

1918
1916
1917
1918

1919 :

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
19535
1956
1957
1958
1939
1960
1961
1962
1963
1964
1963
1966
1967
1968
1969

R1

3
R1

L]

]
’

3
H
H
H
H
}
i
}
i
}
L}

33

H
s
}
3

SOURCE STATEMENT

$:
CcP1 RPTR 5 18 REARDER THE PAPER TAPE RERDER?
JNZ R18 5 JUNP IF IT ISN’TY
RERDER = PAPER TAPE READER
PUSH 8 i SAVE BC
nyl 8,RORC OR PTRADY; LOAD READER ADVYANCE 1 FRAME COMNAND
CALL PIOCON : DUTPUT THE COMNAND
L1B H,T0UT 3 250 MS. TINEOUT COUNTVER
6!
LA B, RSTC 5 LOAD RERDER STATUS CONNAND
CALL PIODRI1 ; READ STATUS
LB PTRDY 5 IS THE RERDER READY?
JNZ R1?7 : JUNP IF IT IS
CALL DELAY 5 STRLL FOR 1 NMS.
peR L] i 250 MS. TIMEOUT LOOP
JNZ RIG
JNP R13 i 250 MNS. ARE UP; RETURN UITH CARRY = 1 (EOF COND)
7 i THE PAPER TAPE RERDER IS READY
L1 3 B.,RDRC i LOAD REARDER CONNAND
caLL PI0DRI ; READ A CHARACTER FROM THE PAPER TAPE READER
ORA ] i RESET CARRY BIT
POP B 5 RESTORE BC
POP K
RET 3 RETURN SUCCESSFULLY VITH CARRY = 0

READER I8 USER-DEFINED DEVICE 1 OR DEVICE 2
8

POP H

cP1 RUSEL

nvi1 A,RILOC AND HHSK

32 QUSER 5} RERDER = UBER-DEFINED DEVICE 1

NVl A,R2LOC AND HEMSK
sssse NP PUSER 3 REARDER = USER-DEFINED DEVICE 2
I R R R R R R R R R R N N R R N R RN RN R R R R E R RN
*QUSER’ - ENTERED YIA JUNPS FRON ‘LO’,’LON’,’RI’,’C1’,’BLK’,’CON’,

*CO’,’POC’,’PO’',°CSTS’ ROUTINES
ENTERED VIA FALL-THRU FRON 'RI’ ROUTINE
PROCESS: USER-DEFINED I/D ENTRY POINT TRANSFER LOGIC
INPUT: R-REG CONTRINS LSB RDDRESS PTR INTO USER-DEFINED ENTRY POINT TRBLE (XTBL)
QUTPUT:

NODIFIED:
STACK USAGE:
SER:
PUSH H ; BAVE HL, CREARTE A STACK ENTRY
LHLD HENTOP
nov L. A 5 HL WOV POINTS TO PROPER USER ENTRY POINT IN
: KTBL IN EXIT TEMPLATE IN TOP PAGE OF RAN
XTHL 5 RESTORE HL; SP WOV POINTS TO USER ENTRY POINT
RET } BEGIN EXECUTINC AT THIS ENTRY POINT

I N R N R R R R R R R R R RN R R NN
*C0’ - EXTERNALLY REFERENCED ROUTINE
ENTERED VIA CALL FROMW 'TI’ ROUTINE
*BLK’ - EMTERED VIA CALLS FROM ‘H’, °K° CONNANDS
*CON’ - ENTERED VIA CALLS FRON ’Q’, K’ COMNNANDS

- e e
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Loc

FCIZ

€C93
fCo8
FC24
ECIC

FCIF
£CA2
FCad

FCA?
FCRY
FCRB
FCAE
FCAF
FCBY

FCB2
FCB4
FCB?
FCBY
FCBB

FCBE
FCBF
FCC2
FCCa
ECCS
ECCh

“CLA

aBJ

0E20

340300
E603
FEO2
C407FC

3R0300
£603
C2B2FC

PBFS
E60L
CARPFC
?9
D3IF4
v9

FEO2
CALEFD
FEO1
JEEB
C28CFC

ES
2A0400
2ECC
7E

£l

OF

D2DSFC

DBF?

SEQ

1870
1971
1972
1973
1974
19738
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
i9%99%0
1991
1992
19933
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2003
2006
2007
2008
2009
2010
2011
2012
2013
2014
20415
2016
2017
2018
2019
2020
2021
2022
2023
2024

SOURCE STATEMENT

ENTERED YIAR JUNPS FROM

i

3 "TTYOUT® - ENTERED VIA JUMPS FROM *LOM’,°LO’,’POC’,’PO0’ ROUTINES
i 'CRTOUT’ - ENTERED VIR JUMPS FRON 'LOM’,’LO’ ROUTINES

H ENTERED vIA CALL FROM BOOTSTRAP PROGRAN

;3 PROCESS: LOCAL CONSOLE OUTPUT CODE
?
H

INPUT: VALUE IN C-REG

QUTPUT: DATA OUTPUT TO APPROPRIATE DEVICE

MODIFIED: A, FLAGS, C
STACK USAGE: 2 BYTES

PAGE 38

*CONC’, 'HXD’ ROUTINES

e e we e we

~ e e

-~

............................................................

.
’

L.

~

. e e we M .

.~ v

- e e e

]
;

]
)
:

PRINT A BLANK

LOCAL CONSOLE OUTPUT

GET STATUS BYTE

LOBK ONLY AT CONSOLE FIELD

IS COHSOLE = BATCH?

IF 50, DO NOT HONOR BREAK KEY IN BATCH MNODE
IF IT ISN’T, THEN TEST FOR BREAK KEY
EXTERNAL ENTRY POINT

GET STATUS BYTE

LOOK ONLY RT COMSOLE FIELD

JURP IF CONSOLE IS NOT TTY

LOCAL CONSOLE = TIY; GEY TTY STATUS
1S IT READY?

LODP UNTIL IT IS

LOAD CHARACTER TO BE OUTPUT

DUTPUT CHARACTER

RETURN

CONSOLE = BATCH?
JUNP TO LIST OUTPUY IF IV 1§
LOCAL CONSOLE = CRT?

BLK:
LLD [
con:
Lba 14 1:38)
AN NOT CKHSK
CPI BATCH
Cn2 BREAK
Co:
LDA 10BYT
ANl NOT CHSK
JNZ coo
5 COHSOLE = TTY
TTYOUT:
IN TTYS
ANl TRDY
Jz TTYOUT
MOV h.C
our TTYOD
RET
5 CONSOLE IS CRT, BATCH. OR USER-DEFINED
coo:
CPI BATCH
4z Lo
CP! CCRT
LD A,COLOC AND OFFH
JNZ PUSER

;i COWSOLE = CRT

’

JUKP IF IT ISN'T, I1.E. CONSOLE IS
USER DEFINED LOCAL CONSOLE OUTPUY

CRTOUT:
PUSH H ;5 SAVE H.L
LHLD HENTOP
LLRY L,ILOC-1 AND OFFH; HL NOV POINTS TO COMFIGURATION BYTE IN EXIT TEMNPLATE
MOV AN 5 R NOW CONTAINS THIS CONFIGURATION BYTE
Po?P H i RESTORE H.L
RRC ;5 ROTATE BIT O INTO CRRRY BIT; THUS CARRY
3 = 1 IF INTEGRATED CRT HOT PRESENT
JNE CRTOT2 ; JUNP IF INTECRATED CRT

5 COWSOLE = SERIAL CRT
CRTOTY:
IN yscs

H
s
i

INTELLEC WITH SERIALLY CONNECTED CRT
INPUT CRT STATUS
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LocC

FCCC
FCCE
FCO!
FCD2
FCD4

FCDS
FCD6

FCO7
FCDO
FCOC
FCOD

FCDE

FCOF
FCED
FCEL
FCE2

FCES

FCE6
FCE?
FCES

FCE?
FCEC

08y

E601
CACAFC
79
D3Fé6
co

79
cs

9610
CD94FF
¢1

ce

E3

4E
23
E3
C395FC

E3

4E
23
E3

3402300
E630

SEQ

2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2058
2056
2057
20358
2059
2060
2061
2062
2063
2064
2063
2066
2067
2068
2069
2070
2071
2072
2073
2074
2073
2076
2077
2078
2079

SOURCE STATEMENT

ANl TRDY
Jz CRTOT!
nov a,C
our usco
RET

5 CONSDLE = INTEGRATED CRTY
CRTOT2:

- e we

~

PAGE 39

I8 1T READY?

LOOP UNTIL IT IS

MOVE CHARACTER TO BE OUTPUT TO C-REG
QUTPUT IT TO THE CRT

INTELLEC WITH INTEGRATED CRT

nov R, C : NOVE CHARACTER TO BE OUTPUT TO A-REG
PUSH B ; SAVE 8.C
3 CRT I8 ALWAYS READY AND PRESENT - NO NEED
5 TO CHECK ITS STATUS
LLD] B,CRTC 5 LOAD OUTPUT TO CRT CONNAND
CALL IDCDR2 } OUTPUT DARTAR TO CRT
PoP ] ; RESTORE B.C
RET
I R N R S N N R N R R N R RN N R N N N NN NN RN NS SN RS RN N R RN N R NN
5 *COMC’ - ENTERED VIA CALLS FRDM 'G’',’Q°,°8°,'X* COMMANDS AND ’ERROR’,
H 'START’ ,*CRLF’,’RESTRRT’ ROUTINES
3 PROCESS: LOCAL CONSOLE OUTPUT OF CONSTANT DATA
3 INPUT: SP
3 OUTPUT: CONTENTS OF RDDRESS PODINTED TO BY SP IS R RETURN RDDRESS TWO GRERTER
i THAN THAT OF THE CALL CONC INSTRUCTION
; MODIFIED: C,H,L
} STACK USAGE: 2 BYTES
conc:
XTHL 5 SINCE COMC ¥anS CALLED., SP NOW POINTS TO #f STACK
H ENTRY CONTAINING THE ADDRESS OF THE NEXT
H INSTRUCTION. WHICH IN THIS CARSE IS R DB.
i HL NOW POINTS TOD THIS DB.
Hov c.N ; C NOW CONTAINS THE CHARACTER TO BE OUTPUT
INR (] 5 BUMP RETURN ADDRESS,I.E. POINT IT BEYOND THE DB.
XTHL ; SP WODIFIED., HL IS5 AS IT WAS ORIGINALLY
JNP CoN ; OUTPUT IT

H

.- .

H 5

i ’PO

3 *POC’ - EMNTERED VIA CALLS FRON
3 ROUTINES

3 PROCESS: PUNCH OUTPUT CODE

i INPUT: VRLUE IN C-REG

3 DUTPUT:

J NODIFIED: A, FLAGS, C

3 STACK USAGE: 2 BYTES

’
P

0c:
XTHL
Hov c.N
INX L]
XTHL
PO:
LDA rosyYTt
ANI HOT PHSK

IR R N N R N R RN R RN RN N R R NN R
* - EXTERNALLY REFERENCED ROUTINE
ENTERED VIR CALL FROM 'PBYTE’ ROUTINE

Ne e be Se we S = %o S e

--------

CE’,'N’,’W’ CONMANDS AND 'LERD’,’PEOL’

e Me Ve %e W e we we

> -

PUNCH R CONSTANT

SINCE POC ENTERED VIR CALL, SP POINTS TO STACK
ENTRY CONTAINING ADDRESS OF MNEXT INSTRUCTION
UHICH I8 A DB. HL NOU POINTS TO THIS DB.

C NOW CONTRINS CHARACTER TO BE PUNCHED

BUNP RETURN RDDRESS,I.E. POINT IT BEYOND 0B

8P NODIFIED, HL IS RS IT WAS ORIGINALLY

PUNCH OUTPUT

GET STATUS BYTE

GET PUNCH BITS
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LoC 084 SEQ SOURCE STATEMENT
FCEE CAR?FC 2080 42 TTYOUT i JUNP IF PUNCH ISK'T TTY
FCF1 FELD 2081 CP1 PPTP 5 18 PUNCH = PAPER TAPE PUNCH?
FCF3 C208FD 2082 JN2 POl 5 JUNP IF IT ISN'T
2083 je--cr--ccccmcmcccmccce e n e
2084 : PUNCR = PAPER TAPE PUNCH
FCF6 CS 2083 PUSH B ; SAVE BC
2086 POO: ; PUNCH = PTP
FCF? D613 2087 L1 B,PSTC i LOAD PUNCH STATUS COMMAND
FCF9 CDBSFF 2088 CaLL PIODRE ; READ 8TATUS
FCFC €601 2089 ANI PTPRY 5 IS THE PUNCH REARDY?
FCFE CAF?7FC 2090 42 POO ; LODP UNTIL READY
FDO1 2612 2091 L1 D B, PUHC i LORD PUNCH OUTPUT CONMNAND
FDO3 CDCEFF 2092 CALL PIODR3 i OUTPUT CHARACTER THAT WAS IH C-REG
FDOs Ci 2093 POP B ; RESTORE BC
FDO?7? €9 2094 RET
2093 S--~-cesmcemceemccccccc e e neaae
2096 } PURCH IS USER-DEFINED DEYICE 1 OR DEVICE 2
2097 PO1:
FDO8 FE20 2098 cP1 PUSEL
FDOR JEF4 2099 L1 A.PLLOC AND OFFH
FDOC CRBLFC 2100 Jz PUSER ; PUNCH = USER DEFINED PUNCH 1
FOOF 3EF? 2101 13! A, P2LOC AND OFFH
FD11 C38CFC 2102 JNP PUSER 5 PUNCH = USER DEFINED PUNCH 2
’ AR N N R N R R N N RN N R N R PN N NN DN SR N NN RN
2104 : *LO’ - EXTERNALLY REFERENCED ROUTINE
2108 ENMTERED V1A JUNPS FROM “CON’,’CO’,’BLK’ ROUTINES
2106 : ’LOM’ - EHTERED VIA CALLS FROM °D’ CONMAND AND ‘DBYTE’,’LCRLF’ ROUTINES
2107 ENTERED VIA JUMPS FROM *DBYTE’, LCRLF’ ROUTINES
2108 ; PROCESS: LIST OUTPUT
2109 : INPUT: VALUE IN C-REG
2110 : QuUTPUT:
2111 5 WODIFIED: A, FLAGS, C
2112 : STRCK USAGE: 2 BYTES
(I A N N N R N N R R NN N NN S N NN NN N N NN SN SN NN NN NN NS NN
2114 LOM: 5 LIST OUTPUT ON CONSOLE
- FD14 340300 2115 LboA 10BYY
FOi17 E603 2116 CLD¢ HOT CHSK ; LODK DMLY AT CONSOLE FIELD OF I0BYT
FD19 FED2 2147 CP1 BATCH 5 15 CONSOLE ASSIGNED TO BATCH MODE?
FD1B C407FC 2118 CHZ BREAK ; IF IT ISN’T, WE SHOULD TESY FOR BREAK KEY
2119 H T.E. IN BATCH NODE THE BREAK KEY IS NOT
2120 i HONORED
2121 LO: i LIST OUTPUY
FPIE 3A0300 2122 Loa 1oBYT ; GET STATUS BYTE
FD21 E6CO 2123 AN1 HOT LAnSK 5 LOOK AT LISTY FIELD
FD23 CRA7PFC 2124 32 TrYODUTY P JUNP IF LIST = TTY
FD26 FE40 2123 Cr1 LCRT
FD28 CABEFC 2126 42 CRTOUT ;5 JUWP IF LIST = CRT
FD28 FECO 2127 CP1 LUSE ; TEST FOR USER DEFINED LIST DEVICE
FD2D 3JEFR 2128 nyl1 A LILOC AND OFFH;, A := LSB OF LILOC ADDRESS
- FD2F CABCFC 2129 2 QUSER } JUNP IF LIST = USER-DEFINED DEVICE
2130 Sec<-~mcccccecmccccccn e e
2131 ; LIST = LPT
FD32 C5 2132 PUSH ] ; SAYE 8C
: 2133 LPO:

FD33 0613 2134 nvl1 B,LSTC 5 LOAD LINE PRINTER STATUS CONMAND

~ -

- e e G wm N ve

.-
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LoC 08y SEQ SOURCE STATEMENT

FD3I3 CDBSFF 2133 CALL PIODRI1 5 READ STATUS

FD38 E601 2136 ANl LPTRY 3 I8 IT READY?

FD3A CR3I3IFD 2137 42 LPO : LOOP UNTIL IT IS

FD3D 0614 2138 nvi B,LPTC 3 LOAD LINKE PRINTER PRINT CONMAND

FD3IF CDCEFF 2139 CALL PIODR3 5 DUTPUT CHARACTER CONTAINED IN C-REG

FD42 C1 2140 POP ] 3 RESTORE BC

FD43 C9 21414 RETY
IR R N N N NN N RN RN R N N N RN R N NN N N N N N N N N NN SN R NN R R RN
2143 ; ’C8TS’ - EXTERNALLY REFERENCED ROUTINE i
2144 ENTERED VIA CALL FROM ’“BRERK’ ROUTINE }
2145 3 PROCESS: LOCAL CONSOLE INPUT STATUS ’
2146 3 INPUT: 3
2147 3 OUTPUT: A-REC CONTAINS 00 IF NO KEY HAS BEEN DEPRESSED, }
2148 A-REC CONTAINS FFH IF & KEY HAS BEEMN DEPRESSED )
2149 ; MODIFIEDt A, FLAGS 5
2150 3 STACK USACE: 2 BYTES ’
I R N R N N N N N R N R S R N R R R RN N R N N R R NN N N DS N N S D NN RN SRR NN RN RN
2152 C8TS:! i LOCAL CONMSOLE INPUT STATUS

FD44 3A0300 21853 Lba 10BYT 5 GET STATUS BYTE

FD4? E603 2154 ANI KOT CHSK 5 LOOK ONLY AT CONSOLE FIELD OF I0BYT

FD49 C253FD 2133 INZ cso 3 JUWNP IF CONSOLE IS NOT TTY
2156 je=cmccmccccccmaccnacnccnccnccnn-
2157 ; COMNSOLE = TTY

FD4C DBFS 2138 IN TTYS 3 GET TTY STATUS

FD4E E602 2139 ANl RRDY 5 18 RECEIVE BUFFER READY? C(IF TTY KEY UAS
2160 3 DEPRESSED, ZERO BIT WILL BE RESET)

FD30 C374FD 2161 JHP cs2
2162 jevrercccccnrcnncncnccrcracencan-
2163 ; COMSOLE = CRT, BATCH., OR USER-DEFINED
2164 C80:

FD33 FEO! 2168 crt ECRY ; CONSOLE = CRT?

FD33 C273F0 2166 JNZ €83 i JUNP 1F CONSOLE IS HOT CRT

FpS8 ES 2167 PUSH L] : SAVE H.L

F039 2a0400 2168 LHLD NENTOP

FD3C 2€ECC 2169 nvi L.JLOC-1 AND OFFH; HL POINTS VO CONFIGURATION BYTE IN EXIT TEMPLATE

FD3E 7E 2170 Hov AN ; A CONTAINS THIS CONFIGURATION BYTE

FDSF Et 2171 POP L] ; RESTORE H,L

FD60 OF 2172 RRC ; ROTATE BIT O INTO CARRY; THUS CARRY = 1
2173 } WEANS INTEGRATED CRT NOT PRESENT

FD61 D26BFD 2174 JNC 13 ; JUNP IF INTEGRATED CRT PRESENT
S I R et il
2176 3 COMSOLE = SERIAL CRT

FD64 DBF? 2177 IN uscs 3 CET CRT STATUS

FD66 E602 2178 ANl RRDY i 15 RECEIVE BUFFER READY? (IF KEY HAS BEEN
2179 i DEPRESSED, ZERO BIT WILL BE RESET)

FDE8 C324FD 2180 JNP €82
218y je-cenecn- Seeesesssssssce e
2102 ; CONSOLE = INTEGRATED CRTY
2183 C81: 3 INTELLEC VWITH INTEGRATED CRT

FbOéB CS 2184 PUSH L] 3 8AVE B.C

FO6C 0613 2183 L1 B,K8TS 3 LOAD CRT STATUS COMNAND

FDGE CD?FFF 2186 CALL 10CORI 3 GET CRT STATUS

FD?1 E601 2187 ANT KRDY 3 18 RECEIVE BUFFER READY? (IF KEY WAS BEEMN
2188 } DEPRESSED, ZERD BIT WILL BE RESET)

Fp?73 C1 2109 pPoP ] } RESTORE 8.C
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LoC

FD?4
FD76
FD?7?7
Fp78

FD?9
FD?8
Fd?7D
FD7E

Fb8o

~FbB3
Fh8é

FD8?7
Fb8s
FD88

Fosc
FDBF

£090
D91
FD93

oBJ

3E00
cs
2F
c9

FEO2
3EFF
cs

3EFD

C38CFC

340300
c9

79
320300
co

3R03500
30

47
3JECO
c9

2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2203
2206
2207
2208
2209
2210
2211
2212
2213
2214
22135
2216
2217
2218
2219
2220
2221
2222
2223
2224
2223
2226
2227
2228
2229
2230
2231
2232
2233
2234
2233
2236
2237
2238
2239
2240
2241
2242
2243
2244

SOURCE STATEMNENT

c82: 5 CONMON RETURN POINT FOR CRT.TITY

L1} A, FALSE : INITIALIZE A-REC TO 0O

RZ 5 RETURN UITH A t= 00 IF NO DATA AVAILADLE

CHA

REY 3 RETURMW VITR A := FF IF DATA ARVAILABLE
; -------------------------------
5 CONSOLE = BATCH OR USER-DEFINED DEVICE
£83:

cel BATCH i 18 IT BRTCH?

L1D A, TRUE

R2 i RETURN 1F COMSOLE IS BATCH: A t= FF

L12 A,CSL0OC AND OFFH; COMSOLE = USER DEFINED LOCAL CONSOLE. BRANCH

3 TO USER’S DUN STATUS ROUTINE

dnp PUSER .
[ R R R R R R N R R R R N R RN RN R E R R R RN NN
?} *IOCHK’ - EXTERMNALLY REFEREMNCED ROUTINE }
5 PROCESS: GET 1/0 S8YSTEM 5TATUS H
3 INPUT: 3
3 OUTPUT: STATUS BYTE RETURNED IN A-REC H
i MODIFIED: A H
5 STACK USACE: 2 BYTES H
[ R N Ny N N R R N NN RN RN R
10CHK:

LDA 10BYT 3 GET STATUS BYTE

RET ) 5 RETURN
[ R R R N R N RN R N S N RN N R N N N R R NN R RN RN R R R RN
i *"10SET’ - EXTERMNALLY REFERENCED ROUTINE 5
3 PROCESS: SET 1/0 CONFICURRTION }
3 INPUT: NEV I/0 STATUS BYTE IN C-REGC 3
3 DUTPUT: IOBYT CONTAINS NEU I/0 CONFIGURATION ’
: RODIFIED: A, C H
3 BTACK USAGE: 2 BYTES 3
S350 8333388833583 3383335808328 333 388333883833 33 33833333303 833833338148
108ET: '

KoV A,C

STA 10BYT 3 PUT NEV I0BYT IN MEMORY

RETY ;5 RETURM
3333335335353 3338038385053 33 3333380338383 03330 3343333353053334814138
3 'HENCHK’ - EXTERNALLY REFERENCED ROUTINE }
3 PROCESS: RETURN ADDRESS OF CONTICUOUS EMND OF USER MNEMORY H
3 INPUT: MNENTOP.USER 3
3 QUTPUT: ADDRESS 1S RETURNED IH B-REGC (NSB) AND A-REC (LSB) 3
3 MODIFIED: A.,B.FLACS J
3 S8TACK USAGE: 2 BYTES ]

R RN R N R R R N R N R N N N N N N N N NN R RN RN RY |
NENTHK:

LDA NENTOP+1 3} N8B OF ADDRESS OF TOP PAGE OF MEMNORY

bR ] 5 CHANGE IT TO THE PAGE BELOU THE TOP PAGE
) RECALL TOP PAGE 15 USED BY MONITOR 80
3 USER SHOULD HOT ACCESS 1Y

nov B.A . J 80 NSB COES IN B-REC

L1 R,USER AND OFFH ; LS8 IN A-REC

RET 5 AB POINTS TO BASE OF USER STACK IN SECOND

3 FROM TOP PAGE OF RAN
[ R R R R R R R R N R N N N N RN N R N R R N N N R N N N RN SN N N N NN NN R E NN RNNRY!
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Loc

FD94
FD95
FD96
FD%9
FD9B
FD9C
FD3E
FOAL
FbA2
FoA3
FDA4
Fbae
FDA?
FDA8
FDAY

FDAA
FDASB
Fbac

FDRD
FDAE

FDBO

FpB3
FDB4
FDBS
FDB6
FDBY
FDBA
FpBD

08y

£5

c5
2h0400
2EEY
79
FEOS
D247F8
81

81

4F
0600
09

73

23

72

c1
El
c9

¢S
D617

COCEFF

ci
cs
48
CDDIFF
€1
CDBBFF
€9

2243
2246
2247
2248
2249
2230
2251
2232
2253
2254
2255
2256
2257
2238
22359
2260
2261
2262
2263
2264
2268
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2283
2286
2287
2288
2289
2290
2291
2292
2293
2294
2293
2296
2297
2298
2299

St ve ®s be N wa Ve wa We e

e e e s e

. %= %

I R R R RN NN RN

SOURCE STATEMENT

*IODEF’ - EXTERNALLY REFERENCED ROUTIKE

PROCESS: DEFINE USER I/0 ENTRY POINTS

IHPUT: SELECTION CODE IN C-REGC, USER ENTRY PDINT ADDRESS IN D.E

BUTPUT:

MODIFIED: A, FLACS

STACK USAGE: 8 BYTES

EXPLANATION: POINT HL TO TABLE OF USER ENTRY POINTS IN TOP OF RAN;
SUBSTITUTE IN THERE THE AODRESS GIVEN BY THE USER IN OE REGISTERS.

I R R R N RN R R R R R N R N NN NN R NN NN

‘UI* - EXKTERKALLY REFERENCED ROUTIMNE
PROCESS: INPUT A CHARACTER FROMN THE UPP
INPUT: B CONTAINS NSB OF PROM ADDRESS

C CONTAINS L5B DF PRON ADDRESS
OUTPUT: DATA IN A-REC
MODIFIED:A,FLAGCS
STACK UBAGE: 6 BYTES

i

ur:

CALLED ANMD THART THE UPP UNIT IS READY
SAYE B.C

LOAD THE READ PRON COMMAND

C CONTRINS PROM LOVU ARDDRESS

OUTPUT READ PROM COMMAKD

CUTPUT PROM LOW ADDRESS

PUSH ]
LEA B.RPPC

LR

CALL PIODR3Z

H
POP 8 i RESTORE B.,C: B CONTAINS PKON HIGH ADDRESS
PUSH 8 } SAVE B.,C
LI t.8 3 C CONTRINS PROM HIGH ADDRESS
CaLL PIGDRY i OUTPUT PROM HIGH ARDDRESS
POP B ;3 RESTORE B.C
CaLL PIODR2 5 INPUT PROM DATH
RET

.
’

1
}

‘
H

IT 1S ASSUMED THE 'UPPS’ ROUTINE HAS BEEN

IR N R N NN NN N NN NN NN NN
ODEF:

PUSH L] } SAVE H & L

PUSH B } SAVE B 4 C

LHLD NENTOP 3 GET XTBL+1!

L1 L.XTBL+1 AND OFFH; HL NOW POINTS TO XTBL+1 IN TOP PAGE OF RAM

HOV R, C 5 R = LOCICAL DEVICE CATEGORY

cr1 UCS+1

JNC ERROR ; INVALID SELECTIQN CODE

DD ¢ } DOUBLE INDEX

ADD 4 3 TRIPLE INDEX

LIR) C:h

LA N 8,0

DAD 8 3 CONPUTE PROPER IMDEX INTO XTBL

Hov NE ; STORE BRANCH OPERAND IN INSTRUCTION

IRX ]

oV %,0 ; STORE THE USER-DEFINED I1/0 ENTRY ROUTINE
H ADDRESS IN THE PROPER PLRCE IN XTBL,
i S0 IT LOOKS LIKE:
i JNP CUSER-DEFINED ADDRESS)

POP B ; RESTORE B & C

POP H ; RESTORE H & L

RETY

I
'

.
’

2
’

i
»

1
4

}

}

3335383030003 0000 0 asiddasisaasiaaiisiiiiiiii

- e wm e e v

- ve

- e e

e e
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Lo¢

FDBE
FDBF
FDC1
FbC2

FDCS
FDCé
FPCH

FbCh
FbCD

FDCE
FDCF
FOD1
FOD4
FOOS
FDD8
FbDY
FDDA

FbDB

08J

€3
0616
48
CPCEFF

4R
CDDIFF
C1

CODIFF
c9

cs
0618
CDBSFF

CDBBFF
Fi
C1
4 ]

)

2300
2301
2302
2303
2304
2303
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2323
2326
2327
2328
2329
2330
2331
2332
2333
2334
2333
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2332
23353
2354

SOURCE BTATEMENT

$53333ia3iss3kiidbdsididaaiidiiiiisiiaiaiiidiiisisiiiiiiiasiiaiiisig
‘B0’ - EXTERNALLY REFERENCED ROUTINE

PROCESS: OUTPUT A CHARARCTER TO THE UPP

INPUT: C CONTARINS THE CHARACTER TO BE WRITTEN INTO THE PRON

D CONTAINS THE NSB OF THE PROM ARDDRESS

E CONTAINS THE LSB OF THE PROM ADDRESS

MODIFIED:tA,FLACS

STACK USAGE: 8 BYTES :

IR R R N N N N N N NN R RN E RN
0

. e Mo Se be W e B

H
3
H
H
J
3 ouUTPUT:
}
}
J
[}

IT IS ASSUMED THE 'UPPS’ ROUTINE HAS BEEMN
CALLED AND THAT THE UPP UNIT 15 READY

PUSH B SAVE 8.C
nvil B.UPPC LOAD URITE PRON CONNAND
KoV C.E LORD PRON LOW ADDRESS

CaLL PIODRI DUTPUT URITE PRON COMNAND

DUTPUT PROM LOW ADDRESS

e %e S Ba ve e be ve e

novy - L. LOAD PRON HIGH ADDRESS

CALL PIODRS OUTPUT PROM HIGH RDDRESS

(414 8 5 RESTORE B,C; C CONTAINS THE DATA TO BE
H URITTEN TO THE PRON

CALL PIODRY i DUTPUT DATA TO PROM

RET

R R R R NN N R N N NN R R RN NN R RN
‘UPPS’ - EXTERNALLY REFERENCED ROUTINE
PROCESS: INPUT THE UPP STATUS BYTE

[N,

INPUT:
OUTPUT: A-REC CONTAINS THE UPP STATUS BYTE
MODIFIED!

e e Se We e Sa

STACK USAGE: 8 BYTES
R N N N RN R R R R NN RN F NN NN E NN
PPS:

piiibiiiiiiia

L,

€3 o % S e wa we

PUSH 8 } BAVE BC

nvi B,RPSTC J B CONTAINS STATUS COMMAND

CALL PIOORI 5 GET UPP STATUS BYTE

PUSH PSY 5 BAVE IT ON THE STACK

CALL PIOOR2 i GET PIO DEVICE STARTUS BYTE AND ICNORE IT

POP PSY¥ i A WOV CONTAINS UPP STATUS BYTE

POP ] ; RESTORE BC

RET
[S026500050000000000080 308043088808 UEItRREIEItREIRREILIREEINIOEEEIOBOIINEEIOIRTSL
i L]
¢ END OF 1/0 SUBROUTIMNES, BEGINNING OF NONITOR SUBROUTIMNES .
je .
RSS20 000 EES0FSERCIILEETSILEICIOEEIREIEBEOEEIERIENIEEIRESEESOEESRCOEOIERIISESTS
IR L B R e R R R R R T Ry R R R R e R e R L R R R R R R T T TOF T T T Roy Ry Pay SRpRapy

5 ’BYTE’ - ENTERED VIR CALL FROM ‘R’ CONNAND
5 PROCESS: READ TUD B8-BIT ASCII CHARRCTERS, DECODE INTOD DNE 8-BIT BINARRY WORD
5 INPUT: D COMTARINS RUKNING CHECKSUN
5 BUTPUT: DECODED BYTE IN A-REG, RUNWING CHECKSUM IN D-REG, 2ERO BIY SET OR RESET
i WODIFIED: A,F,.C.D
3 8TACK USAECE:
BYTE:
PUSH 8 i BAVE 8.C
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LoC 08y SEQ SOURCE STATEMENT
FODC CDSBFF 2355 caLt RIX ; RERD ONME ASCII CHAR FROM TAPE, PUT IN A-REC
FODF CD9BFE 2356 CALL NIBBLE 5 CONVERT B-BIT ASCII TO 4-BIT HEXADECINAL VALUE
FDE2 07 2337 RLC 5 SHIFT FOUR PLACES TO THE LEFT
FDE3 07 2338 RLC
FDE4 07 2339 RLC
FDES 07 2360 RLC ; MOVE HEX CHAR TO 4 N5B OF A-REE
FDE6 4F 2361 LI C.A ; STORE TEMPORRRILY IN C
FDE? CDSBFF 2362 CALL RIX i GET ANOTHER ASCI1 CHAR FROM REARDER
FDEA CDI9BFE 2363 CALL NIBBLE 3 CONVERT TO 4 BIT HEX: NOW LSB OF A-REC
FDED B1 2364 ORA ¢ 5 RSSENBLE IT ALL TOGETHER
FDEE 4F 2363 Hov C.,A 5 STORE IT TEMPORARILY IN C
FDEF 82 2366 ADD ] i UPDATE CHECKSUM (ZERO BIT 15 SET/RESET)
FDFO 37 2367 NOV D,A : D CONTAINS UPDATED CHECKSUM
FOF1 79 2368 nov 8,C 5 LOAD THE CONVERTED WORD
FDF2 Cit 2369 POP B
FDF3 C9 2370 RET 5 RETURN
QI78 32000007 00020020202000000200000000000080200200000280007202002000800202200720802802020022¢277
2372 3 ’CONY’ - ENTERED VIR CALLS FROM °'DBYTE’,’HXD’,’PBYTE’ ROUTINES
2373 ; PROCESS: CONVERT 4 BIT HEX VALUE TO ASCII CHARACTER
2374 : INPUT : 0,1,2,3,4,5,6,7.8,.9,A,B,C.0.E, OR F IN HEX IN R-REG
2373 ; OUTPUT: 30H.,...,39H,.41H, ..., 46H IN C-REC
2376 ; WODIFIED: A, FLAGS, C
2377 ; STACK USAGE:
2378
2379 CONV:
FDF4 E6OF 2380 ANl OFN 5 ONLY 4 LSB ARE SICNIFICANT., 50 NASK 4 NSB
FDF6 C690 2381 13 0K 5 SET UP RA-REG SO THAT A-F CAUSE CARRY
FODF8 27 2382 DAN
FDFY CE40 2383 ACl 40H 5 ADD IN CARRY AND ADJUST UPPER WIBBLE
FDFB 27 2384 DAR
FDFC 4F 2385 Hov . A : STORE CONVERTED RESULT IN C-REC
FDFD C9 2386 RET i RETURN
QIBT 5780000002000 0000020002000202007270000020020080202072080000200002000072008020¢002200¢0°02¢2007¢
2388 7 ‘CRLF’ - ENTERED VIA CALLS FROM *G’,’H’,’Q’,'R’,’U’',’X’ COMMANDS AND
2389 'START’ ROUTINE
2390 : PROCESS: TYPE CARRIAGE RETURN AND LINE FEED ON LOCAL CONSOLE
2391 : INPUT:
2392 ; OUTPUT:
2393 ; WODIFIED:
2394 ; STACK USAGE:
2393 CRLF:
FOFE COODEFC 239%6 CALL conc 3 OUTPUT CCR> ON CONSOLE
FEC1 OD 2397 11} CR
FEO2 CDDEFC 2398 CALL Conc } DUTPUT C(LF> ON COKSOLE
FEOS Oa 2399 b8 LF
FEO6 C9 2400 RET

R8O 37070000200 00020200002000080200020000002080000080000280000020820008002008002022¢8002¢002002¢0¢202¢

2402 *DAOR’ -~ ENTERED VIR CALL FRON D’ COMNAMND
2403 PROCESS: PRINT CONTENTS OF HL IN HEX FORNAT ON LIST DEVICE
2404 TNPUT: HL CONTAINS C(LOV ADDRESS)> OF D’ CONNAND

s

}

3

2403 ; OuTPUT:
2406 ; NODIFIED: A
2407 3 BTACK USBAGE:

2408 OADR:

FEO? 7C 2409 nov L 3 PRINT N8B OF LOV RDDRESS
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LoC 0BJ SEQ SOURCE STATEMENT

FEO8 CDOCFE 2410 ) caLL DBYTE

FEOB 7D 2411 noy Al ! PRIKT LSB OF LOU ADDRESS
2412 ;esssses NP OBYTE

2483 /72200070 00228002200020000200782000000000000000080800000008200070080¢802072007227
2414 3 ’DBYTE’ - ENTERED VIR CALLS FROM D’ CONNAND AND ‘'DADR’ ROUTINE

2415 ENTERED VIR FALL-THRU FRON ’0ADR’ ROUTIKE
2416 ;i PROCESS: LIST A BYTE ON THE LIST DEYICE AS TWD ASCII1 CHARACTERS
2417 ; INPUT: A CONTAINS THE BYTE YO BE LISTED
2418 ; OUTPUT:
2419 ; MODIFIED:
2420 ; STACK USAELE:
2421 OBYTE:
FEOC FS5 2422 PUSH PSH ; SAVE A COPY OF AR-REG
FEOD OF 2423 RRC )
FEOQOE OF 2424 RRC
FEOF OF 2425 RRC
FE10 OF 2426 RRC i WANT TO LOGK ONLY AT BITS 4-7 OF A-REGC
FEL1 CDF4FD 2427 CALL CONV : CONVERY 4 NSB OF ORIGINAL AR-REG TO § ASCII CHAR
FEL14 CD14FD 2428 CALL Lon ; DUTPUT OW LIST DEVICE
FE1?7 F1 2429 POP PS¥ ; RETRIEVE ORICINAL VALUE
FEL18 CDFefD 2430 CALL CONY ; CONYERT 4 LSB OF ORIGINAL A-REC TO 1 RSCII CHAR
FE1B8 C314FD 2431 JHP Lon 5 DUTPUT ON LIST DEVICE
RA4B2 3700000000007 00000000200000072000008000220000202000008080800020082020¢0020¢828¢000702¢8¢072¢0¢27
2433 ; 'DELAY’ -~ ENTERED VIA CALL FROM 'RI’ ROUTINE '
2434 ; PROCESS: 1.0 NS, DELAY
2435 : INPUT: ONENS
2436 ; OUTPUT: RDUTENE IDLES FOR 1.0 MS.

2437 ; NODIFIED: C., FLAGS
2438 : STACK USAGE: 2 BYTES
2439 DELAY:
FELE OQE70 2440 L1R! C.ONENS i LORD t NS.CONSTANT (USE 3BH IN ICE ENVIRONMWENT)
2441 DLYL:
FE20 0D 2442 DCR c ; DECREMENT COUNTER
FER21 C220FE 2443 JN2Z pLY! i JUMP IF NOT EXPIRED
FE24 €9 2444 RET 3 RETURN
2445 /LN ERERCELLRIENENI0 P20 0000000280000000000270
2446 ; 'DREGC’ - ENTERED VIA CALL FRON ’X° CONNAND
2447 ; PROCESS: DISPLAY THE CONTENTS OF A USER REGISTER
2448 3 INPUT: HL POINTS TO CHARARCTER IN ACTBL OF ‘X’ COMMAND
2449 ; DUTPUT: HL POINTS TO NEXT CHARACTER IN RCTBL.
2450 DE CONTAINS ADDRESS OF REGISTER LOCATION
2451 B CORTAINS REGISTER PRECISION
2452 ; NWODIFIED:
24353 ; STACK USAGE:
2434 DREG:
FE25 23 2433 INX L] 3 KL POINTS TO LOCATION ENTRY IN RCTBL OF °X‘ COMNMAND
FE26 SE 2436 NOV E.N 5 INCREMENT HL TO POINT AT DISPLACEMENT
FE27 3A0500 2437 LDA HENTOP+1
FE2A .37 2438 L1 D, A 5 D t= NSB OF ADDRESS OF TOP PAGE OF MENORY
: 2439 i DE POINTS TO THAT PART OF THE EXIT TEMPLATE
2460 H CONTAINING SAYED REGISTER VALVES
FE2B 23 2461 INR H i HL POINTS TO PRECISION IN ACTBL
FE2C 46 2462 LI A 8.0 i PRECISION, 0=8 BITS, 1=16 BITS
FE2D 23 2463 INX H ; POIRT AT MWEXT REGISTER IDENTIFIER
FE2E (A ) 2464 LDAX [ i B/16 BIT DISPLAY AND MODIFICATION
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L0C 0By SE®Q SOURCE STATEMENT
FE2F CDSBFE 246% CaLL LBYTE i MSB OF 16 BIT REG, ALL OF 8 BIT REG
FE32 0S8 2466 DCR B 3 TEST PRECISION
FE33 F8 2467 RN ; B BIT DISPLAY., RETURN
FE34 1B 2468 DCX b
FE3S5 1A 2469 LDAX ]
FE36 C3SBFE 2470 JHP LBYTE i LSB OF 16 BIT REG
) 2470 SIFEREIG LRI RRON NIRRT RPN
2472 ; 'EXPR’ - ENTERED YIAR CALLS FROM *D’,’E’,’F’,"H’,'H','R',’¥’ COMMANDS
2473 : PROCESS: EYALUATE EXPRESSION "CEXPRY,CEXPR),(EXPR>"
2474 : INPUT: C-REG CONTAINS THE NUMBER OF PARAMETERS REQUIRED (1.2, OR 3)
2475 ; DUTPUT: STACK CONTRINS THE PARRAMETERS IN REVERSE ORDER
2476 ; MODIFIED: F,C.,H.L,SP
2477  STACK USAGE:
2478 EXPR:
FE39 CD74FE 2479 CaLL PRRAN ! GET A HEXADECINAL PARAMETER., RETURNED IN HL
FE3C E3 2480 XTHL 5 PUT THE PARANETER IN THE STACK: HL NOW
2481 H CONTRINS RETURN ADDRESS OF CALL TO ’*EXPR’
FE3D ES 2482 PUSH R 5 PUT RETURN ARODDRESS ON TOP OF STACK
EESE 0D 2483 DCR ¢ ; DECREMENT PARAMETER COUNT: CARRY BIT UNAFFECTED
FE3F D246FE 2484 JNC EXO ; JUMP IF COMMA ERTERED (PARAM CALLS PCHK)
FE42 C247F8 24B3% JNZ ERROR 5 INCORRECT PARAN COUNT
FE45 C9 24B6 RET
2487 EXOD:
FE46 C239FE 2488 INZ EXPR i GET ANOTHER PARAMETER
FE49 C347F8 2489 JNP ERROR i NOT TERMINATED WITH CR

2AIQ S/ ERRIIN O FPE LGOIVt
2491 : HILO* - ENTERED vIa CALLS FROM °D’,’F’,’N’,'8’ COMWRNDS
2492 ; PROCESS: COMPARE HL WITH DE

2493 ; INPUT: ADDRESS VALUES IN HL AND DE
24%4 ; ODUTPUT: IF HL (= DE THEN CARRY = O;
2495 IF HL > DE THEN CARRY = 1
2496 : MODIFIED: HL.A.F
2497 : STACK USAGE:
2498 HILO:
FE4C 23 2499 INX H + INCREMENT HL ADDRESS
FE4D 7C 2500 MOV A.H ; TEST FOR HL = 0
FE4E BS 2501 oRrRA L ; ZERO BIT SET IF H=L=00, 1. E. HL WUST
2502 ; HAVE BEEN FFFFH
FE4F 37 2503 STC ; CARRY := 1
FES0 €8 2504 RZ
FESY 7 2508S MOV AL E 5 DE - HL, SET/RESET CARRY
FES2 95 2506 sus L i (LSB OF HIGH ADDR) - (NSB OF LOW ADDR)
FE33 7R 2507 MOV A.D
FES4 9C 2308 SBB ] 5 (MSB OF HIGH ADDR)> - (MSB OF LOW ARDDR)
FEBS 09 2509 RET 7 RETURN
2800 /P FFIF PRI PRIR IR PNt
2511 ; *LADR’ - ENTERED VIR CALLS FROM *H’ COMMAND AND ‘RESTART® ROUTINE
2512 ; PROCESS: PRINT CONTENTS OF HL IN HEX ON LOCAL CONSOLE DEVICE
2513 ; INPUT! HL COMTRINS THE HEX VALUE TD BE OUTPUT(16 BITS)
2514 ; OUTPUT:
2815 ; MODIFIED: H.L.A
2516 ;i STRACK USAGE:
2317 LADR:
FES6 7C 2918 NOY A:H

FES? CDIBFE 2519 CALL LBYTE ;) PRINT B MSB OF HEX VALUE ON CONSOLE
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Lo 084 SER SOURCE STRTENENT
FESA 7D 23520 noy AL
2521 jessesse NP LBYTE ; PRINT 8 LSB DF HEX VALUE ON CONSOLE

8822 /P00 22002720200212700080202002200002200080200000220000002280220002202002002020222022207
2523 ; ’LBYTE' - ENVERED VIA CALLS FROM 5’ CONNAMD AND °'DREG’,‘LADR’ ROUTINES

2524 ENTERED VIA JUNP FROM ‘DREG’ ROUTINE
2525 ENTERED VIA FALL-THRU FRONM 'LADR’ ROUTINE
2526 : PROCESS: LIST A BYTE AS TWO ASCII CHARACTERS
2527 ; INPUT: A-REG CONTAINS THE 8 BITS TO BE CONVERYED TO ASCII
2528 : OUTPUT:
2529 ; MODIFIED: A.LF
2530 : STACK USACE: 6 BYTES
2531 LBYTE:
FESB F3§ 2532 PUSH PSH¥ 5 SAYE A-REGC
FESC OF 2533 RRC
FESD OF 2334 RRC
FESE OF 2533 RRC
FESF OF 2536 RRC ; LDOK ONLY AT 4 NSB OF THE BYTE VALUE
FE60 CDG4FE 2537 CcaLL HXD i CONVERT IT 70 OHE ASCII CHAR AND OUTPUT IT
FE63 F1 2838 POP PSH ; RETRIEVE ORIGINAL VALUE
2539 jessessa NP KD ; CONVERT 4 LSB OF BYTE TO ASCII AND OUTPUYT IT

2580 /208007000000 0000¢800000000002000000000000000800000008002800000208700¢00802720200202020227

2541 : "HXD’ - ENTERED VIA CALL FROM *LBYTE’ ROUTINE

2342 ENTERED VIR FALL-THRU FROM °‘LBYTE’ ROUTINE

2343 : PROCESS: COMVERT 4 LSB 1IN A-REG INTO OME ASCII CHAR IN A-REG, PRINT IT

2544 ; ON LOCAL CONSOLE DEVICE

2543 ; INPUT: NIBBLE TD BE CONYERTED IS IN BITS 0-3 OF A-REG

2346 ; QUTPUT:

2547 ; MODIFIED: A-REG

2548 ; STACK USAGE:

2549 HKD:
FE64 CDF4FD 2350 caLtL CONY 5 CONVERT 4 BITS TO ONE 8-BIT ASCI! CHAR
FE67 C395FC 2531 Jnp con 5 OUTPUT ON LOCAL. CONSOLE

2882 3072220002002 0000070008000000008000280802000000000070020000000000000028¢080¢0002002¢000¢
2553 : ‘LCRLF’ - ENTERED VIA CALL FRON 'D' COMMAND
2554 ; PROCESS: PRINT (CR)>,CLF> ON LIST DEVICE

2553 ; INPUT:

2556 QUTPBT:
2357 : MODIFIED: C
2558 ; STACK USAGE: 4 BYTES
2559 LCRLF:
FE6A OEODD 2560 : LAA C.CR
FEGC CD14FD 23614 CAaLL LON i DUTPUT (CR> TO LIST DEVICE
FELF QEOA 2562 LLR¢ C.LF
FE71 L314FD 2563 Inp LOM i BUTPUT CLF> TO LIST DEVICE
2564 07700200 000000000072008007000000800080202720002200000000020002020000020080022202022202¢7
2565 : "PARAM’ - ENTERED VIR CALLS FROM “G’,°S’ COMNMANDS AND 'EXPR’ ROUTINE
2566 i *PRO’ - ENTERED VYIA CALLS FROM *‘G’.’S’,’%X° COMMANDS .
2367 ; PROCESS: COLLECT A HEXADECIMAL PARAMETER
2368 ; INPUT:
2369 ; OUTPUT: HEXADECIMAL PARAMETER IN HL
2570 ; MODIFIED: A.F.8,H.,L
2571 ; STHCK USAGE:
2572 PARANM:
FE?4 CDCSFE 2873 CALL PCHK 3 GET FIRST CHARACTER
FE7? Cad47F8 2574 J2 ERROR ; DISALLON NULL PARAMETERS
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LoC 08J SEQ SOURCE STATEMENT
2375 PAO:
FE78 210000 2576 LRI B, 0 ; INVIALIZE HL := 0000
2577 PAL:
FE?D 47 2578 MOV 8,8 ; SRVE CHAR IN CASE IT’S R DELINITER
FE7E CDYBFE 2579 CALL NIBBLE ; CONVERT THE ASCII CHARRCTER TO HEK: WUST BE
2360 i 0-9,h-F; IF ROV THE CARRY BIT I8 SET
FE81 DAYOFE 2581 F 1o PA2 3 HOT LEGAL CHAR, TREAT AS DELIMITER
FEB4 29 2582 DAD H i 2
FEBS 29 2383 DAD H R X |
FEB6 29 2564 DAD H ; «8
FES? 29 2585 DaD # y #16 --- SHIFT THE BLD HEX VALUES 4 PLACES TO LEFT
FEBE BS 2586 ORA L : PUT NEW HEX VARLUE IN 4 (:B OF L-REE
FE8%2 6F 2387 nov L. A
FESH CDeIFF 2588 CaLl TI ; GET SUBSEQUENT CHRRACTERS
FEBD C3IVDFE 2589 JHUP PAL 5 DECODE NEXT CHARACTER
2390 PR2:
FEoD 78 2391 L1 R.B 5 R = B 1= DELIMITER CHARACTER
FE91 CDCBFE 2392 CALL p2c 3 1S IT A VALID DELINITER?
FE94 C247F8 2593 JNZ ERROR ;) JUNP TO ERROR IF IY ISKH'TY
FE9? C9 2594 REY

RS SIIVELIZELITE LR bR EE N PRGNS

239¢ ; °NIBBLE’ - ENTERED Vvim CALLS FROM 'BYTE',’PRRAM’,'PARO’ ROUTINES

2597 ; PROCESS: DECODE B-BIT ASCII CHAR IN A-REG INTO 4-BIT HEX DIGIT IN A-REC.

2398 FILTER OUT aLL CHARACTERS KOT IN THE ASCII CODING SEGUENCE

2599 8,¥,2,3,4.5.6.,7,8,9,R.8,C,D,E,F.

2600 : INPUT: 8-BIT ASCII C«AR IN R-REC

2601 ; OUTPUT: VALID HEX ERUIVALENT IN A-REG AND CARRY = 0, OTHERWISE

2602 CARBAGE IMN A-REGC AND CARRY = { (INDICATINRE ILLEGAL CHARACTER)

2603 ; WNODIFIED: A. FLAGS

2604 : STACK USAGE: 2 BYTES

2605 NIBBLE:
FE98 D630 2606 SU1 ‘0’ i IF THE ASCII CHAR IS BETWEEN 00 AND 2FH.
FE9a D8 2607 RC H THEN RETURN WITH CARRY = 1
FE9B C6EY 2608 Adl ‘e - "G 5 IF THE ASCII CHAR 1S GREATER THAN 46H,
FE9D D8 2609 RC H THEN RETURN WITH CARRY =1
FE9E Ce606 2610 AD1 & 5 ORIGIMNAL ASCII CHAR WAS BETUEEN 30H AND 46H INCL.
FERD F2R6FE 2611 JP NID 5 JUMP IF IT WAS 41H THRU 46H (I.E. A-F)
FER3 C607 2612 ADI ? 5 ORIGINAL ASCII CHAR UAS BETWEEN 30H AKD 40H INCL.
FERS DB 2613 RC 5 RETURN WITH CARRRY = 1 IF ARSCII CHAR WAS

2614 i BETWEEN 3AH AND 40H INCLUSIVE

26135 NIO: 5 VALID VALUE: 30H-39H,41H~46H
FEA6 C60R 2616 adl 10 ; R-REG WOV CONTAINS HEX EQUIV.(D-9,A-F)
FERS B7 2617 ORA (] 5 CLEAR ERROR FLAG (1.E. RESET CARRY BIT)
FERY9 C9 2618 RET ;) RETURN WITH VALID VALUE

8OVD 01000 0E0000 800000008 EE O IILINIINIINIIIENNI NI

2620 ; ’‘PADR’ - ENTERED VIA CALLS FROM 'E’,’¥’ CONMAMNDS
2621 ; PROCESS: PUNCH CONTENTS OF HL IN HEX ON PUNCH DEVICE

2622 ; INPUT: HL CONTAINS 8-BIT LOAD ADDRESS

2623 ; OUTPUT:

2624 : MODIFIED: A

2625 : STACK USACE: ¢ BYTES

2626 PADR:
FEAR 7C 2627 nov RN 3 R = NSB OF LOAD RDDRESS
FERB CDAFFE 2628 caLL PBYTE : EMIT FRAMES 3 & ¢«

FEAE 7D 2629 MoV AL A t= LSB OF LOAD RDDRESS
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L0C 084 SEQ SOURCE STATEMENT
2630 enssnecinp PBYTE - 5 EM1T FRAMNES 5 & 6

2631 300 8LIIPRI22700020000208002008020000202822000000R880000202023800002020800002107
2632 3 ’*PBYTE’ - ENTERED VIA CALLS FRONM “E’.’4¥’ CONMANDS AHD *PADR’ ROUTINE

2633 ENTERED VIA FALL-THRU FROM 'PADR’ ROUTINE
2634 : PROCESS: PUNCH A BYTE AS 2 ASCTI1 CHARACTERS
2635 ; INPUT: AR-REG CONTAINS BYTE TO BE CONVERTED, D CONTAINS RUNMING CHECKSUN
2636 ; OUTPUT: D CONTAINS UPDATED CHECKSUN
2637 : MODIFIED: A.F.D.E
2638 : STACK USAGE:
2639 PBYTE:
FEAF SF 2640 MoV E:fR 3 SAVE BYTE TO BE CONVERTED IN E-REG
FEBD OF 2641 RRC
FEB1 OF 2642 ) RRC
FES2 OF 2643 RRC
FEB3 OF 2644 RRC 3 LOOGK ONLY AT ¢ MSB OF THE BYTE
FEB4 CDF4FD 2645 CALL CONY ; CONVERT IT T0 1 ASCII CHARACTER
FEB? CDESFC 2646 CALL Po : PUNCH IT
FEBA TT 2647 noy R, E ; NOW LOBK ONLY AT 4 LSB OF BYTE
FEBB CDFacD 2643 CALL COoNY ; CONVERT IT T0 ONE ASCII CHAR
FEBE CDEOSFC 2649 ) CALL f0 5 PUNCH IV
FECT 78 2650 ' MoV a,E
FEC2 82 26351 AdD ] ; UPDATE THE RUMNING CHECKSUNM
FEC3 97 2652 Moy bR ; STORE IT BACK IH THE D-REG
FEC4 £9 2653 RET ;i RETURN

2654 /PSPPI NENEROP PPNV NI PPN 08007
2635 : ‘PCHK’ - ENTERED VIR CALLS FROM ’G’.’8°,°%> COMMANDS AND ’PARAN‘ ROUTINE
2656 : "P2C’ - ENTERED VIA CALLS FROM *PARAH’,’PAD’ ROUTINES

2657 5 PROCESS: TEST FOR NULL INPUT PARAMETER (LODK FOR SPACE.CONMA,OR (CR>)
2638 : INPUT: :
2659 ; QUTPUT: CHARACTER IN A-REG
2660 : IF-SPACE OR COMMA. THEN ZERO = 1 AND CARRY = 0
2661 : IF (CR>, THEN ZERO = 1 AND CARRY = 1
2662 ; IF MOHE OF ABOVE. THEN ZERO = 0 AND CARRY = 0
2663 : MODIFIED: A, FLAGS
2664 ; STACK USAGE: 4 BYTES
2663 PLHK:
FECS CD6LFF 2666 CALL T1 i GET A CHARACTER
2667 P2C:
FEC8 FE20 2668 crP1 v
FECH C8 2669 RZ ; IF SPRCE. THEN ZERO = 1 & CARRY = 0
FECB FE2C 2670 crP1 L
FECD OB 2671 RZ 3 1F COMRA, THEN 2EROC = 1 & CARRY = 0
FECE FEOD 2672 ce1 cR
FEDO 37 2673 sT¢C
FEDL C8 2674 . RZ i IF C(CR>, THEN ZERO = 1 & CARRY = 1
FED2 3F 2673 Che :
FED3 €9 2676 RET i 1IF NOWE OF THE THREE. THER ZERO=CARRYsO

67T SUXPEPEPEEIINCOPLIOENN RPN IR0 00000000000 000020802020000022¢
2678 i/ 'RESTART' - ENTERED VIA JUMNP FROM LOCATION O

2679 ;/ PROCESS: BREAKPOINT/INTERRUPT/RESTART PROCESSING

2680 :/ INPUTY:

2681 ¢ QUTPUT:

2682 :/ MODIFIED:

2683 1/ EXPLANATION: :

2684 i/ THIS ROUTINE 1S ENTERED VIR A RESTART 0 (RST 0) INSTRUCTION. THE

NN NNN N
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Loc

FED4

FEDS
FED6
FED?
FEDS
FEDS
FEDR

FEDB
FEDE

FEEO
FEE!

FEE3
FEES

FEES
FEE®
FEES
FEER
FEED
FEEF
FEFO
FEF3

08/

F3

ES
D5
cs
FS5
D1
ES

200400
2ECC

6E
DBFC

6?7
E3

DS
3EFE
DIFC
2A0400
2ED2
€8
210C00
39

2683
2686
2687
2688
2689
26%0
2691
2692
2693

2694

2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2211
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739

SOURC

3/ INSTRUCTI
3/ OR 1S INP
J/ INTERRUPT
3/ PROCESS A
3/ FOLLOWING

14 1. TRE
g OF
} ¥4 2. PRO
1¥4 3. THE
14 REP
H AND
¥4 4. TES
14 occe

¥4 ADD
4 A,

il B.

s

H $. RET
%3

SELLELPEPNLDP000720200202020007000002022002080020802007002008070000000000002000228¢0¢8022¢720¢

RESTART:
DI

PUSH
PUSH
PUSH
PUSH
POP

PUSH

LHLD
LAA!

NOV
IN

nov
XTHL

PUSH

ourt
LHLD
nyl
XCHE
Lxl
DAD

2.0 : HODULE PAGE 31
1.2, 4 JRNUARY 1978

E STATENENTY

ON IS ENCOUNTERED EITHER IN THE USER PROGRAM (AS A BREAKPOINT)
UT VIA A LOCAL COMSOLE INTERRUPT (I.E. USER HAS ACTIVATED THE
0 SUITCH). THIS ROUTINE SAVES THE STATE OF THE CALLIRG
HD TURNS CONTROL OVER TO THE NONITOR. THIS IS DONE IN THE
NANRER:
USER EHVIROWMENT IS SAYED BY PUSHING THE REGISTERS ON TOP
THE USER’S OWN WORK STACK.
CRAM THE B259 WITH THE WONITOR’S OUN INTERRUPT MASK REGISTER,
MDNITOR’S EXIT TEMPLATE 1S FOUND AND THE RECISTER VALUES
RESENTING THE USER’S STARTE ARE POPPED OFF THE USER WORK STACK
STORED IH THE RPPROPRIATE PLACES IN THE EXIT TEMNPLATE.
T TO SEE IF THE POINT AT WHICH USER PROGRAM INTERRUPTION
URRED C(VALUE OF PROGRAM COUKTER) COINCIDES WITH R BREAKPOINT
RESS.
IF IT DOESN’T, THEN RESTARY CODE WAS ENTERED VIR A CONSOLE
INTERRUPT SO SEND EOI TO THE 8259.
IF IT DDES. THEN PROGRAM THE EXIT CODE TO 1) LOAD THE CORRECT
H AND L VALUES AND TO 2) JUNP TO THE ADDRESS INDICATED BY THE PC
(PUSHED OH STACK AT TINE OF RST D INSTRUCTION OR WHEN CONSOLE
IHNTERRUPT). aLS0, RESTORE THE TRAP VALUES AT THE PROPER
TRAP ADDRESSES.
URN CONTROL TO THE MONITOR (BY JUNPING TO START).

DISABLE IF SOFTWARE TRAP

5 SAVE USER’S ENVIRONMENT
H 5 SAVE H.L
b i SAVYE D.E
B i SAYE B,C
KET] : SAVE A,FLAGCS
b ‘ ! TENPORARILY SAVE PSW IN D & E
H ; DUNMY PUSH TO RESERVE SPRCE IN STRCK FOR
H CURRENT IRTERRUPT MASK AND CONFIGURATION
H BYTE
REWTOP
L,ILOC-1 AND OFFH; HL NOW POINTYS T0 CONFIGURATION BYTE IN
; EXIT CODE IN TOP PRGE OF RAN
L.N 5 L HOW CONTAINS THIS CONFIGURATION BYTE
S0CP1 5 IHNPUT CURRENT IKTERRUPT MASK REGISTER ---
H THIS MASK IS THE USER’S, S0 SAVE IT
H.@ i H NOW COMTAINS THIS INTERRUPT MASK
3 THE INTERRUPT MRSK AND CONFIGURATION BYTE
; ARE HOW ON TOP OF THE USER STACK
] 5 NOW PUT THE ORIGINRL PSW ON TOP OF THE STACK
R.NDT INYO : SET HMDNITOR’S DEFAULTY INTERRUPTY NASK
SOCP1 5 OUTPUT KEW MARSK
HENTOP

L,EXIT ARD OFFH HL NO® POIRTS TO EXIT CODE AT TOP OF RAN

5 SO NOV DE POINTS TO EXIT CODE AT TOP OF RAMN
H,12 5 H o= DD, L t= OC (DECIMAL VALUE 12)
5P 3 EFFECT OF THIS IS TO CUT BACK THE USER’S

H STACK TO WHAT IT WARS BEFORE ENTERING
H THIS RESTART ROUTIHNE AND BEFORE THE PC
H $AS PUSHED ON BY RST O OR INTERRUPT.

e T R e e T T e e e e e T T T T e e e
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Loc 084 SEQ SOURCE STATENENT

2740
FEF4 060S 2741 Nyl 8.9

2742
FEFé EB 2743 XCHE

2744

27453

2746

2747 RSTO:

2748

2749

2750

2751
FEF? 2B 2?82 pCX H
FEFB 72 2753 nov n.0
FEFS 28 2754 DCX ]
FEFR 73 2755 nov n.E
FEF8 D1 2736 POP >
FEFC 05 2757 pCR 8
FEFD C2F?FE 2738 IN2 RSTO
i 2759

2760

2761

2762

2763

2764
FFOO Ct 2765 POP B

' 2766

FFO1 0B 2?67 DCXR 8
FFO2 F9 2768 SPHL
FFO3 2R0400 2769 LHLD MENTOP
£FQ6 2EE2 2770 nyi

2771
FFO8 7E 2772 nov AN
FFO9 91 2773 sSus t

2774

2775
FFOR 23 2776 IN% H
FFOB C213FF 2277 IN2 RSTH
FFOE 7€ 2?78 Hov a. N
FFOF 98 2279 $BS ‘B
FF10 CR25FF 2780 3z RSTL

2781 RSTA:

2782
FF13 23 2783 INg (]
FF1s 23 2784 IRX H
FF15 7E 2783 noy (Y ]
FFi6 91 2786 sus t
FFt? 23 2787 IRX H
FF18 C220FF 2788 JR2 RSTD
FFIB 7E 2789 nov BN
FF1C 98 2790 (1] B
FF1D CA2SFF 2791 42 RSTL

2792 RSTB:
FF20 3£20 2793 NVl ®.EDI
FF22 D3FD 2794 ouT socro

HObULE

¢ JARURRY 1978

L,TLOE AKD OFFMH

1
¥

We e %e We we Sa we e wa

e ve Ve e W e

e ve W

.

}

PACE §2

HL CONTAINS THIS *OLD’ STACK ADDRESS.
COUNT FOR TRANSFER OF NACHINE STARTE

TO EXIT TENPLATE STODRAGE (MOVE THE STACK)
HL HOW POINTS TO EXIT CODE AT TOP OF RANM
DE NOV POINTYS TO USER S5TACK AS IT WUAS

PRIOR TO RST O OR CONSOLE INTERRUPT.

NOVE THE NACHINE STATE FROM THE USER’S STACK
TO THE RESERVED ARER IN THE EXIT TEMPLATE
IN TOP PACE OF RAN.
B=S ' B=3 | B=2 ! Bai
------------ fememmmenafocamcncafoacanalanaan-
H [} [} ]

SLOC=NSB(SP)IALOC=A ! ILOC=INT!BLOC=BIDLOCRD
1 ] [} 1

=LSB(SP)IFLOCAFLG! 2FLG!CLOCSCIELOCHE
DE=AF 1DE=INT,FIDE=BC  !DEsDE !DE=HL
B=4 t1g=3 18=2 ipat 1B=0

3 - R e S D e R S W e e D e T e G R R S RS R GRS T A = S e R e R e e e e e

AT THIS POINT, HL POINTS TO THE BASE OF

THE MONITOR STACK (TOS)> IN TOP PARGE OF
RAX. DE CONTAINS THE H & L VALUES THE
USER HAD PRIOR TO ENTERING THE RESTART
ROUTINE.

= OLD PC (PUSHED ON USER STACK BY

RST 0 OR IRTERRUPY)

DECRENENT TO POINT AT TRAPPED CODE

SP HOW POINTS TD TOS (BASE OF NONITOR STACK)

BC

HL WOV POINTS TO TLOC IN TOP PAGE OF RAM
1.E. LSB OF TRAP 1 ADDRESS

TEST IF THIS IS A PROGRAMMED RESTARY OR A
LOCAL COMSOLE INTERRUPT BY CORPARING THE
PC VALUE VITH TRAP 1 ADDRESS
A i= LSB OF TRAP 1 ADDRESS

HL POINTS TO NSB OF TRAP 1 ADDRESS

PC DID MOT NATCH TRAP 1 ADDRESS

A = N8B OF TRAP t ADDRESS

PC NATCHES TRAP 1 --- A PROGRAMMED RESTART

REPEART SAME STEPS AS ARBOVE BUT SEE IF PC
RATCHES 2ND BREAKPOINT (TRAP 2 ADDRESS)

HL POINTS TO TRAP 1 OPCODE VALUE

HL POINTS TO LSB OF TRAP 2 ADDRESS

A 1= LSB OF TRAP 2 RDDRESS

HL POINTS TO NSB OF TRAP 2 thRESS
PC DID MOY MATCH TRAP 2 ADDRESS
A i= N8B OF TRAP 2 ADDRESS

PC HATCHES TRAP 2 --- & fRDGRRNlED RESTARY
ROT A PROGRAMNMED RESTART, BUT A
CONSOLE INTERRUPT SD SEND EOI TO 8259
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LocC
FF24

FF2s
FF28
FF2A
FF28
FF2cC

FF2D
FF2F
FF30
FF31

FR32
FR33
-FR36
FF37
FF38

FR3B
FR3E
FFa0

FF42
FF43
FF44
FF45
FF46
FF47
FF48
FF49
FF4n
FF4B
FF4E
FFAF

FFS0
FF51
FFS2
FFSS

oy
03

2A0400
2EDC
73

23

72

2EED
71
23
70

4]
CODEFC
23
€1l
COIGFE

240400
2EE2
1602

4E
AF
77
23
4
77
23
?9
80
CASOFF
7E
02

23
13
C242FF
C335F8

2798
2796
2797
2798
2799
2800
2801
2802
2803
2004
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
817
2818
2819
2820
2821
2822
2823
2824
2823
2826
2827
2828
2829
2830
2831
2832
2833
2834
2833
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849

v2.0 NOBULE
N 1.2, ¢ JRNUARY 1978

PAGE 33

RDJUST PC FOR LOCAL CONSOLE RESTART
1.E. GET READY TO POINY PC TO
RESUNPTION POINT IN CODE IT UAS
EXECUTING VUHEN IMTERRUPTED
BC POINTS TO NEXT INSTR TO BE EXECUTED
UNEM CONTROL IS RETURNED TO USER PROGRAN
PROCRANMED RESTART AT A BREAKPOINT (TRAP)
ALSO FALLTHROUCH FROM CONSOLE INTERRUPT

HL NOW POINTS TO LLOC IN EXIT CODE IN TOP OF RAN
USER’S L VALUE PRIOR TO RESTART IS STORED IN LLOC

USER’S H VALUE PRIOR VO RESTARY IS STORED IMN HLOC

------ L L T I L L L L L R T ey,

i HL PDINTS YD LSB OF JNP INSTR IN EXIT CODE
SAVE LSB OF USER’S PC

SAVE NSB OF USER’S Pt. EFFECT IS TO LOAD THE
PROPER ADDRESS INTO THE EXIT TEWNPLATE FOR THE
JUNP BACK TO THE USER’S PROGRAN.

RETRIEVE OLD PC FOR DISPLAY
DISPLAY PC

CLEAR TRAPS

HL HOW POINTS TD TLOC IN TOP PAGE OF RAM
SET COUNT FOR TWC TRAPS

C := L8B OF TRAP RDODRESS
ZERO OUT LSB OF TRAP RDDRESS

B := NSB OF TRAP ARDDRESS

2ERO OUT NSB OF TRAP RDDRESS

HL WOV POINTYS TO TRAP VALUE

BC CONTAINS THE TRAP ADDRESS

TEST FOR VALID TRAP

TRAP ADDRESS 1S 0, SO NO TRAP TO RESTORE

GET OPCODE BYTE, I.E. TRAP VALUE

PUT IT BACK IN CORRECY PLACE IN USER PROGRAN,
I1.E. REPLACE THE RST O INSTR UITH ORIGINAL
OPCODE.

POINT TO TRAP 2 ADDRESS IF D=2

REPEAT FOR TRAP 2
ENTER MONITOR C(INTERRUPTS STILL DISABLED)

CLELOLEE000 000000008000 00020000020000000800¢80000200000082002¢800¢00080¢072002820020077

SOURCE STRTEMENT
INR B H
H
H
}
H
H
R8T1: H
H
LHLD HENTOP
nvl1 L.LLOC AND OFFH :
nov n,E H
INX L
nov ®,D H
, -- -
12 L,PLOC-1 AND OFFH
nov n,C ;
INX H
nov n.8 3
H
PUSH B
CALL CONC
1] ‘e’
POFP ] H
CALL LADR H
H
LHLD HENTOP
nvi1 L,TLOC AND OFFH :
nvil b,2 3
RET2:
L{A4 c,n H
XRA [}
nov n. e ;
INX H
nov B, N H
Hov ", R H
IRR H }
LA} A, C H
ORA [ H
3z RST3 H
Hov RN H
STRX ] H
H
RST3:
INX H i
pCR b
JNZ RST2 H
JHpP START H
i *RIX’ - ENTERED VIR CALLS FRON
3 PROCESS:
5 INPUT:

R’ CONMNAND AND ’BYTE’ ROUTINE

CET A CHARRCTER FROM RERDER, MASK OFF PARITY BIT
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L0C  08J SEQ : SOURCE STATEMENT
2850 : OQUTPUT: CHARARCTER IN A-REG, BIT 7 5 O
2851 : NMODIFIED: A.F
2832 ; STACK USAGE:
2853 RIX:
PFS8 CDOFFC 2854 CALL RI : : GET CHARARCTER FROM READER DEVICE
FF5B DA47F8 2855 Je ERROR 5 RERDER TIMEOUT ERROR
FF5E E67F 2856 ANT 7FH 5 MASK OUT THE PARITY BIT
FF60 C9 2857 RET : RETURN
28358

SHSFELLTPE2I20020728800020007200200008020070800000000020702002002080200002002200024800277

2859 : *TI1’ ~ ENTERED VIA CALLS FROM “A’,°N’,’0’ CONMANDS AND *START’,‘’PARAN’
2860 ¢ 'PRO’,’PCHK’ ROUTINES
2861 : ENTERED VIR JUWP FROM ’BREAK’
2862 ; PROCESS: INPUT FROMN LOCARL CONSOLE, ECHO, RETURN IN AR-REG
2863 : INPUT!
2864 : OUTPUT: CHARACTER IN A-REG
2865 ; NODIFIED: ALF
28656 ¢ STACK USAGE:
. 2867 TI: :
FFel €9 2868 PUSH B ; SAVE STATE OF B- & C~REGS
FF62 CDBEFB 2869 caLL c1 5 GET A CHARACTER FRON THE CONSOLE
FF&5 E67F 2870 AN1 7FH 5 MASK OFF PARITY BIT
FF67? CD?6FF 2871 CALL uc ; COMVERT TO UPPER CASE
FFen FEO3 2872 cP1 ETX i TEST FOR BRERK
FFGC CA47F8 2873 Jz ERROR 3 RBORT COMMNAND
FFef 4F 2874 Hov C.A i MOVE INPUT CHARACTER TO C-REG
FF?0 TDO9FFC 28735 CaLL co : ECHO ITY
FF?3 79 2B76 MoV a,C
FF?4 C1 2877 PDP 8 ; RESTORE STATE OF B & €
FP75 C9 2878 RET 3 RETURN

2879 08200000 0000800200080280000000702008008000200000020020800002¢00000002008002020022¢20¢0027

2880 : ‘UC’ - ENTERED VvIA CALL FROM 'TI’ ROUTINE
2881 : PROCESS: CONVERT CHARACTER IN R-REC FRON LOVWER CASE TO UPPER CASE
2882 3 LINPUT: LOWER OR UPPER CASE CHAR IN A-REG
2883 : OUTPUT: UPPER CASE CHARACTER IN A-REC
28B4 : MODIFIED: A.F
2883 : STACK USAGE:
2886 HC:

FF?76 FE61 2887 cerl 'A’+20H

FF7?3 F8 2888 RE 3 CHAR ¢ LCCR)Y , T.E. IF THE CHAR IN A-REG
2089 ; IS WOV LOVER CARSE, THEN IT HAS VALUE
28%0 H ¢ 61H, 80 A - &IH WILL BE MINUS. IF
2891 3 IT IS IN LOWER CASE, THE RESULT WILL
2892 ; BE POSITIVE.

FF?9 FE?B 2893 cril P27¢20H+1

FF?8 FO 2894 RP ; CHAR > LCC2) , T .E. WE KNOW THE A-REG IS
2095 i UPPER CASE OR SPECIAL CHAR. IF 17 I8 &
2896 H SPECIAL CHAR, A - 78H WILL BE 0 OR
2897 H GREATER SO RETURN.

FF2C E6DF 2898 LA NOT 20H ; FORCE UPPER CASE

FF?7E C9 2899 RET ‘
2900 i9-4-%ck 86 toBobobofrbobrbrtbofotofofot oot ol -BGrh B b h-Bfag
2901 ;e : *
2902 s 1/0 CONMTROLLER INTERFACE DRIVERS .
2903 s -8

AL BN RS R R RS R RS EE R RS EF RY LR EY EY T X T P T TY TX TF TN RN POy SUy PR Sp S i i Wi gy
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L0C 0B4 SEQ SCURCE STRTEMENT
2905 ¢« " 10CDRLI’ - ENYERED VIAm CALLS FROM “CI’,°CSTS’ ROUVUTINES
2906 i PROCESS: GET DEVICE STATUS OR GET DATAR FROM PERIPHERAL
2907 ; INPUT: B CONTAINS THE COMMAND (STATUS REQUEST Ok INPUT DATA REGUEST)
2908 ; OUTPUT: A COMNTAINS THE REQUESTED INFORNATION
2909 : MODIFIED: A.FLARGS,B
2910 3 STRCK USAHGE:
2911 TO0CORY:
FF?F CDARGFF 2%12 CALL 1accon ; DUTPUT 'GET DEVICE STATUS COMNNAND’ OR
2913 : *INPUT DRTA COMMAND’ TO IOC COKTROL
2914 H PORT
2915 IDCXXX:
fFF82 DBC! 2916 IN 10CS : INPUT DBB STATUS
FFB4 £607 2917 AN I1BF Ok O0BF OR FO; MASK OFF STATUS FLAGS
FF3s FEQ! 2918 cPi OBF J TEST FOR SLAVE DONE: SOMETHING FOR THE MNASTER
FF88 C282FF 2919 JNZ JOCKXX 3 IF NOT., CONTINUE TO LOOP
FF8B DBCO 2926 IN 10C) ; OTHERBISE, INPUT THE DATA FRON THE DBS
FFRBD F9 2921 PUSH PSe i SAVE RA-REC
FFBE 3EDS 2922 L1 R, ENRBL i ENRBLE INTERRUPTS
FF30 DIFF 2923 ouT cPUC
FF32 F1 2924 POP PSU ; RESTORE A-REG
FF93 C9 2925 RET
P A R R e e R LR e e L R L LR L L R Ll
2927 1 *10CDR2’ - EMTERED via CaLlS FROM 'BLE’, CON’,°CO’,’CRTOUY’ ROUTINES
2928 : PROCESS: OUTPUT Datw Y0 YHE PERIPHERAL DEVICE
2929 ; INPUT: B CONTAINS VEY CONMAWD TO OUTPOT THE HATR
2930 C COKTIRNS S Ldiw YO ORYE QUTPUTY
2931 : QUTPUT:
2932 ; MNODIFIED: A.FLAGS.,u.¢
2933 : STACK USACGE:
2934 I0CDR2:
FF94 CDAGFF 2935 CaLL 1T0CCOM 5 OUMTPUY *OUYPUT DaATA COMMAND’ TC IDC
2936 H CONTROL PORY
2937 10CYYY:
FF9? DBCI 2938 IN 10CS ; INPUT DBB STATUS
FF99 E607 2939 ANl IBF OR FO DR DBF; TEST FOR SLAVE PROCESSODR READY
FF3B C297FF 2940 JNZ [ocYYY ; CONTINUE YO LOOP UNTIL IT 1S READY
FFIE 79 2941 L['}) A, C 5 LOAD DATR YO BE WRITTEN
FFIF D3CO 2942 ouy 10C0 5 OUTPUY DATA YO THE DBB
FFA1l 3EOS 2943 nvl A,ENABL 3 ENRBLE INTERRUPTYS
FFAR3 D3IFF 2944 ouT crPUC
FFRS. CY 2945 REY
1 LI IR R R e A e Ll R e L DL L R LA R R LR L E LR L LR R o= .-

2947 ;: ’IOCCOM’ - COMMON ROUTINE YO 10C DRIVERS
2948 EMTERED VIA CALLS FROM *IDCOR1’ AND ’‘IOCDR2’
2949 ; PROCESS: OUTPUT COMMAND TO THE I0C
2950 : INPUT: B CONTAINS THE CONMAND
2951 : OQUTPUT:
29%2 ; MODIFIED: A,FLAGS
2953 ; STACK USRGE:
2954 l0CCON:
FER6 3EOD 29553 MYl A.DISABL ; BLOCK ALL INTERRUPTS
FFA8 DIFF 2936 ourY cPUC
2957 10C222:
FFRR DBCI 2938 IN 10CS 3 INPUT DBB STATUS

FFAC E607 2939 ANT FO OR IBF OR OBF; TEST FOR SLAVE PROCESSOR IDLE



I31s-11

INTELLEC

Lo

FFAE
FFBI
FFB2
FFB4

FFBS

FFB8
FFBA
FFBC
FFBE
FFCOD
FFC2
FFCS
FEC?
FECB
FFCA
FFCC
FECD

FFCE

FFD1
FFD3
FFOS
FFD?
FFDO
FFpC
FFDD
FEDF
-FFE1
FFE3

Baga /eSS MACRO ASSEMBLER.

COE4FF

COEAFF

3EQD
DIFF
DBFY
E607
C2DIFF
ve
D3IF8
3EO0S
DIFF
Y

SERIES T1 MOMNITOR.

va.o . HODULE FRGE 56

VERSION 1.2, 4 JAKUARY 1978

SOURCE STATEMENT

108222 ; LODP UNTIL IT IS IDLE
AL B ; LORD CONNAND
1occ ; OUTPUT CONNAND TO 16C CONTROL PORT

R R R R R T PY TR E R Ry B R Y P R T T R TS T T T BT B T PP P

PARALLEL 1/0 INTERFARCE DRIVERS .
[

R e e e e e R R R R R e R R R R R e R R R R R S O B

JNZ
LA 4
quy
RET
ke
ie
X
¢ "PIODRY’
*PIODR2’
i PROCESS:
t INPUT: B
i DUTPUT: A
i WODIFIED:
; STRCK USAGE:!
PiDDRY:
CAL
PIODR2:
LB
ouT
IN
AN
ce1
Nz
IN
PUS
LLA]
our
PoOP
RET
i 'PIDDR3’
; *PIODR4’
; PROCESS:
i IMPUT: B
H [
; puUTPUT:
i MODIFIED:
5 STACK USA
PIODRI:
Cat
PIODRG:
LA
ouy
IN
ANl
JR2
NOV
ouY
nel1
ouT

RET

-~ ENTEKED VIA CAaLLS FROM “RI’,'PG’,’POC’.’LO’, UPPS’
- EMTERED VIA CLalLLS FROM "UI’.,’UPPS’' RDUTINES
GET DEVICE STRTUS OR GET DATA FROM A PERIPHERAL
CONTAINS THE CONNAHD (STATUS REQUEST OR INPUT OATAR REGUEST)
CONTAINS THE REQUESTED INFORMATION
A, FLAGS, 8

L PlOCON i OUTPUT 'GET DPEVICE SYRTUS COMMAND’ OR
*INPUT DATA CONMAND’ OR OTHRER SUCH
COMNAND TO THE PID CONTROL PORT

PO

#,DISABL 5 BLOCK ALL INTERRUPTS

tPUC

P10S ; INPUT DBB STATUS

FO OR 1BF OR OBF: MASK OFF SYATUS FLAGS

DBF ;5 TEST FOR SLAYE DONE; SOMETHING FOR THE MRSTER

PIODR2 3 LOOP UNTIL SLAVE IS READY

PIDI 5 OTHERMBISE INPUY THE DAYA FROM THE DBSB
L] PSW i SAVE A-REG

R, ENARBL ; ENABLE INTERRUPTS

cPue

PSW ;! RESTORE A-RES

- ENTERED VIA CALLS FRON ‘POC*,’ PO’,’LD’, UI’,’UD’ ROUTINES
- EMTERED VIA CALLS FROM 'UI’,'UD’

OUTPUT DATR TO a PERIPMERAL DEVICE

CONTAINS THE CONNAND TO OUTPUT THE DATA

CONTAINS THE DATA TO BE OUTPUY

A,FLAGS,B, C

CE:
L X111 ] i DUTPUT ‘OUTPUY DATA CONNAMD’ TO PIO
A, DISABL 5 BLOCK ALL INTERRUPTS
tpPut .
P10S i INPUT DBB STATUS
FO DR 1BF OR DBF: TEST FOR SLAVE PROCESSOR READY
PIODRY 5 LOOP UNTIL IT IS READY
8, C 5 LOAD DATA TO BE WRIYTEN
P100 i OUTPUT DATA TO THE DBB
f,ENABL i ENABLE INTERRUPTS
cpucL



IS1S-11 8080/B0B3 MACRO ABSENBLER, v2.0 NODULE PRGE 3?7
INTELLEC SERIES II MONITOR, VERSION 1.2, 4 JANUARY 1978

Loc

FFE4
FFE6

FFES
FFER
FFEC
FFEF
FFFO
FFF2
FFF4
FFF6

FFFD
FEFD
FFFE
FFFF

PUBLIC SYNBOLS

EXTERNAL SYMBOLS

o)

3E0D
DIFF

DBFY
E607
C2EBFF
?8
D3F9
3E0S
DIFF
€9

6d

01

USER SYNBOLS

BUSER
ALUP2
RS2
BBASE
BOVROF
8512
BSE
BSA3
BTDGOF
cre
cLs
cotocC
Cags
cR1C
cs2
CTROS

FCBC
Febs
FBF2
EBOO
0001
E934
EBB2
E99E
0004
FBEB
ao0cC
EREB
00cCt
06010
FD74
0000

PPODPPOIIRIDIIDIPPIDDODIPIPD

SEQ

3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3033
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045

ACHRN
ALUP3
ASSIGN
BCDC
BOVRON
BS13
8s?
BSX4
BTDGON
I3
CLERR
coM
CONY
CRTOT!
cs3
CTRIP

SOURCE STATEMENY

‘PIOCOM’ - COMMON ROUTINE OF PIO DRIVERS
ENTERED VIA CALLS FROMW 'PIODR1’, ’PIOOR3’, 'RI’ ROUTIKES
INPUT: B CONTAINS THE CONWNAND
OUTPUT:
MODIFIED: A.FLACS
STACK USAGE:

W e e e v e we e

10con:
LTB A,DISABL 3 BLOCK ALL IMNTERRUPTS
our cPUC
P10222:
] PIOS : INPUT DBB STATUS
ARl FO DR IBF OR OBF; TEST FOR SLAVE PROCESSOR IDLE
JN2 p1O222 5 LOOP UNTIL IT I8 IDLE
LT R, B 5 LOAD THE COMMAND
ouT p1oC 3 OUTPUT THE COMMAMND TO THE PID CONTROL PORT
(T2 R, ENABL ; ENABLE INTERRUPTS
ouT cPUC
RET
IR EE L LE RS RS AR ES B R R RS ERE RS RS RS RS R R R RS R RS RS R EF PR F Y R R L ¥ BN T 21
ORG OFFFDH '
MHCKSM: DB D6DH 3 CHKSUM MONITOR TO O1EH
D8 00 : UNUSED BYTE
DB 01 3 0, IF SERIES 1 MONITOR
5 1, IF SERIES 11 MONITOR

R R R R R R R R R R B o R R R S N e L I Y ™
H .

i END OF PROGRAN

H

R e R O R e R R R R R R Y P Py PP B P Y PY T T TRy

END
A 0O7F ACT A F913 ACTBL A FBSI ALOC f EARCF ALT A F328B
A F8F2 APT A F923 ART f F9tB RSO f FBBE AS1 A FBCD
A FBB6 BO110 +a 0284 82400 A 0020 83600 & 0007 BRSE A F8O0O
A 0001 BOLY R EAD? BOLY! R EAODY BECGIN A FBOO BLK A FLO93
A 0009 BREAK A FCO? BSO A EBODG BS1 A EB3B 8510 A EBFF
A E945 BS14 A E967 BS§2 A EBME B83 R EBS6 BS4 R EB98
A EBCB 8S8 A EBCE BS9 A EBDE BSK1 A E97R BSX10 A E9FC
8 E9RY BSK3 A EIBO BSX6 A E9CE BSX8 A E9E2 BSX9 A E9F1
A 000C BYTE A FDDB CCRT A 0001 cl A FBBE 1o A FBDO
# FBEC Ci+¢ A FBFOD CILOC A EARES CLY f 0000 CLe R 0004
A4 0010 cLoc R EACA CHsSK R DOFC CNOTD @& OOODB co A FCOF
A FCY3 conc A FCDE cond A 0025 CONC A 00Ct CONI A 00CO
A FDF4¢ cop A F809 CPUC R OOFF CPUS A OOFE CR A 0000
A FCChA CRTOT2 A FCOS CRTOUT A FCBE CRTS 4 0011 cso R FDS3
& FD?9 CSLOC & ERFD CSHEN @ 0008 CSTS R FD44 cTeL A FB82
A OOF1 CTR1S A 0040 CTR2P A DOF2 CTR2S A 0080 cTTY A 0000

ALUPL
As2
BATCH
BLOC
BS11
B§3
BSX2
BYCKSH
c1
cL?
coo
COND
CRLF
c81
CTROP
CUSE

PODODIDODIDIPIPOIPDOPIIPIPILIDIDIDD

F8Dp3
FBES
6oo02
EACB
E90C
EBAC
E990
EA4B
FBE1
0008
FCB2
ooco
FDFE
FDéB
00FD
0003



[315-11 8080/8085 MACRD ASSEMBLER.
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BADR
pE2
bLyl
ELOC
ERESET
FO
Fsi0Pp
G010
IsF
11CP0
INT1
ENTA
ToCDR2Z
T3TXXX
TEIR
KRDY
LCRT
LASK
Lsi¢
HENTOP
HODE3
NIBBLE
GHENS
Pae
rRCORP
PIapR2
PLOC
PF1P
PIRREV
az
RAOCT
RED!
R1

RIS
RLEB
RRDY
RS1B
RUSETL
sLocC
ST15
SINC
T3uT
TTY!
ue

ue1
Bsco
#pec
R

%3

PPPOPPIPIODPIDPIDDIPDPOPPLPIPPPIPIDODLDODDPDERDLIDLDODLOPLOPDPLOPDPEZRPODOPDODDPR PR

ASSEMNBLY

FEO?
Foxe
FE2D
ERCS
0001
0004
O0E?
Fe8e
0002
0O0FB
gog2
0000
FF94
FFe2
0008
g5001
0040
003F
0013
0004
3006
FE9B
3070
FESO
0002
FFBB
EREL
0010
0060
FR48
0028
FR?7B
FCOF
FL58
ne20
0002
FF20
ago8
Eab1
0080
aono
00FA
0DF4
FF76
nood4
Q0F &
any?
FaFg
FBSF

COMPLETE.,

DATE A 0408
DIAGBT A EBO3
DPRNT A 0008
ENRBL & 0005
ERMSG A EA3R
FALSE 4 000D
FSTP A OOF7
HE KR a F9DS
iCFG 6 0041
IICPY R OOFR
INT2 A 0004
108YT A 0003
I0CHK A FD83
18CYYY A FF97
ITCP A BOF3
KSTS A 0013
Ler A 0014
Lo A FDIE
LSTE f 0040
HENB A 0080
MODE4 & 0008
NLEADX & FAOB
OPCPL A 8004
PACIFY A 0000
PENB & 0010
PI0ODR3 a FFCE
PHSK A OOCF
PRTH A EADE
PTTY & OOCOD
QUERY A FAl4
RDBC A 0019
RED2 A FA93
RIO # FCIF
RI6 A FCo3
RASK A OOF3
RRSTS 4 0018
RSTC R 0011
RUSE2 4 OoOOC
SOCPO & OOFD
sT2 A 00CO
SYND A D040
TRAN A 0009
TTYIN & FBCH
ucl A 0000
up2 A 0005
uscs & 00OF?
WoBCC A 0O18
UR3 A FBO7
X4 h FBé6O
HO ERRORS

v2.¢6

VERSION 1.2,

DBYTE
DIAGHN
DREGC
ENRXP
ERROR
FpoC
Goo
HI
ICHP
ILec
INT3
10CC
10C1
10€222
ITIND
Litoc
LCTR
Lon
LTBL
L1% 4
MODES
NREGS
PiLOC
PADR
PEVEN
PIODRY
PNI1B
PSOCK
PUNC
R16X
RDBCC
RED3
RII
RI?
ROV
RSTO
RSTS
RREN
SOCPL
STARY
SYSTAT
TRDY
TTYO0
uco
UPPS
USER
{13 14
SRITE
XS

FEDC
EBOD
FE25
ooos
F84?
0004
FIh¢
0074
0001
EACD
coos
soct
ooco
FFAR
OOFF
EAFA
0000
FD14
F903
EBEE
0004
gooc
ERF4
FERA
00z0
FFD1
0010
0020
0012
0002
00tA
FRASE
FCacC
FC?9

NODULE
4 JARUARY 1978

DECHO
DISABL
DSR
ENDR
ETX
F10
6ol
K1LO
1CRTI
ILPT
INTH4
10cCoN
10C0
10DEF
1TTIYI
LADR
LERN
LOWY
LTTY
MNCKSH
HOVBOT
Kuo
p2e
PRARAN
PGRDY
P10l
PO
PSTC

DPDODODODIDOPODEPDIDIOIIOIIOPIIIOIOEIEDIDIDODOPIDDODIOIPOPIIODIOIDPIIDIIDIOIOEDIOETDODDODD®D

PRGE

0007
000D
008D
EBOD
0003
F984
FIAR
FE4C
0020
0040
0010
FFAG
poCo
FD9e
0002
FESS
000E
0079
0000
FFFD
0002
FROY
FECS
FE?4
0001
00F8
FCE9Y
0013
0020
EAEE
0010
FAB3
FC39
FC82
0008

FF2% .

04CD
0008
0006
F8s51
0027
3000
FCA?
0007
0002
0040
0016
FB26
FB6D

DELAY
DISAXFE
DSTAT
ENHM
EXD
FILL
602
HLoc
ICRTO
INtT
INTS
10CDP1
10CPO
10PB
1TTYO
LBAK
LF
LPD
LUSE
NODEO
NOVE
NULL
pzLoOC
PARNL
PIOC
PI0D
POO
PTPRY
PUSE2
R1K
RDSTS
RESET
R13
RIX
RPPC
RST2
RTOCT
SICPO
SROACK
suU0
1
TRKL
TTYS
uI
uR2
YER
T3>
X0
XTBL

FELE
0000
6003
0080
FE46
F370D
FIBA
ERDD
0010
EB03
0020
Fa2t
0OFB
ER18
o000l
OOFF
0004
FD33
goceo
0000
FIFD
FRO1
EAF?
0004
GOF9
00F8
FCF7
0001
0030
0001
001C
0000
FC47?
FF38
06017
FF42
00FA
00FD
000s
FAC3
FFé1
0000
00F5
FbaD
0003
000C
0016
F831
ERESB

p10
p1se
pSTS
EOF
EXIT
FLOC
603
HHSK
1Cu1
INITIO
INT6
10CDP2
10CPt
I6SET
KEYC
LBYTE
LLoc
LPTC
LVER
NODEL
nvo
0BF
PAO
PBYTE
procon
P10S
PO1
PTRADY

R2L0C
READ
RESTAR
RI4
RLLB
RPSTC
RST3
RTS
§1CP1
SRGDRK

TLoC
TRUE
TXBE
(|19}
usce
YERH
¥RO
X1

POOPODPIOIPDPPOPIIPIIDODIIOPIIIIPIIPIIPIIOPIPIPIIDPDOIOIOIIOIDIDODODIDPILIIDIOPDOODODIPIIPDODOODDODDD

Fo38
F933
0078
F95F
EAD2
EACE
FOC2
00FF
0012
0006
0040
Fo 44
0OFA
Fo8?
0012
FESB
EADC
0014
0018
0002
FOF?
0001
FE?A
FEAF
FFE4
00F9
Foos
0040
FA21
EAF1
FAS2
FED4
FC4c
0010
0018
FFSO
0020
00FC
0004
FAD9Y
ERE2
FFFF
0004
0006
00F?7
0012
FRES
FB3F
FBAG

DIt
pLOC
DTR
EO1
EXPR
FRDY
Go4
HXD
Icue
INTOD
INT?
10CDR1Y
10cs
IPTP
KINT
LCRLF
LLPT
LPTRY
RENC KK
MODE2
N1O
ocy3
Pat
PCHK
PIODRI
P10222

DD IDDPO2P2IDODOPIPITIIPIIODIIPIIOPIPIIPIPOPIOIOPIOIILIIOIIPIDODODIOIIOPIOODODIDOLIDIIDOLLDD

F93E
ERCY
oooa
0820
FE3S
6001
F9b)
FE64
0000
0003
0080
FF7F
0oc1
0004
0014
FE6R
0080
0001
Fb8C
0004
FEAG
goo8
FE?7D
FECS
FFBS
FFES
FCES
0001
FA3D
0003
FASY
0020
FC4F
0030
0004
FFt3
0000
0004
0040
FABF
ERCS
0OFS
0001
FDBE
00F6
EALF
FRED
FBée2
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GUSER
ACHRN
act
ACIBL
atoc
ALy
ALUPL
ALUP2
ALUP3
net
T3]
as0
AS1
RS2
T
ASSTCHN
BO110
B2400
83600
BASE
BAICH
BBASE
BCDC
phLY
BRLYY
BEGIN
BLK
BLOC
BOVROF
BOVRON
BREAK
8BS0
BS1
8510
BS11
BS12
BS13
BS14
832
853
BS4
BSS
BS¢
BS7
BS3
B3?
BSK1
BSX10
BSX2
BSK3
BSK4
88X%5
BSX6
BSX8
BSX9
BTCKSH
BTDGOF

1841
3844
1146
1675
8474
1152
11048
11094
11258
1150
1148
10848
1087
111SH
1118
1045
2124
2114
2100
9274
3418
148
2094
546
7900
773
1365
571
87
TY)
18508
416
4758
6108
587
6478
6540
6704
487
4948
5418
545
5550
559
549
568
590
738
692
706
708
698
738
745
741
8280
898

1946

11608
17398
1740
11758
1107
1112
1128
11708
11658
1092
1095
1121
11248
10798
528
S17

228
1163
413

547
792
937
1689
624
439

1986
4358
483
613
6228
€52
[ X4
674
4898
499
550
5518
364
5658
363
ST 4N
618
731
7014
703¢%
7158
721¢
7468
7568
748

761

19588

1753

1838
835

S60

1722
689

2118

5698
627

7798
713

753

1002

v2.0 PAGE

2008 2100 2102 2129 2203

1985 2004 2117 2198

561 7884

19608

8418 1741

631 636 662 6878

718

7684 783
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BYDGAM
BYTE
ECRT
[

[ 2]
CIt
ct2
Crs

[ X
€lial
CLs
cLe
EL7
[
CLERR
teoc
(4 B4 3
CHOTD
co
cad
coiLocC
can
canc
canp
Canc
cont
Cano
EaKs
Eonv
coP
tRUC

CRUS
CR
ERLF
CRIC
CRIOTH
cRtOT2
CRYOUT
cRYS
€80
€81
€82
cs2
£siac
CINEN
€sis
24 18
LTROP
creos
CYRIP
CTRLS
CYR2p
CTR2S
CTI¥
1514
DaDR

904
1493
3404
939
1790
18164
1813
1626h
1803
870
1448
1434
1428
1414
1374
840N
3348
3068
941
1991
8784
1434
986
1784
4 1]
754
764
7h
2379%¢
3944
968
3006
95k
3289
1006
233%
20238
2020
20128
2348
2135
2174
2164
2166
8904
2968
944
1022
2168
1968
217%
1978
2169
1988
339
3430
1197

1768
1499
1162
17824
1801 %
1819
1862439
1830
18378
896

§22

1742
1143

19808
20039
89?7
1460
1007
1888

2427
00
438

3013

819
1347
2037
2024
20328
2126

532
21648
21838
2180
21979

903

1831
10449
530
526
319
313
439
453
1161
1164
24088

15014
1802
2869

1840

333

1789
2875
2007

tv72z
1320

2430

440
3024

821
1339

21908
22014
21528
1071
332
321

461

1503
2006

1984

196298
1433

2350

442
3032

826
1432

1516
2163

1290

2038
1598

2643

444

826
1486

vz.o

1523

2116

2551
1692

2648

757

1010
1618

1554

2154

1728

739

1127
1720

1559

2050#

1003

1406
23958

1570

239%¢

1766

1426

PAGE

1571

2398

1874

163%

23531

2817

1908

1713

2923

1763

2%44

2397

2986

23560

2982

2672

2990
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DATE
DBYTE
DECHO
DELAY
pIO
bI
'R ¥
DEAGBT
DTAGHN
DISABL
DISAXP
orse
bLoc
DLyt
DPRNT
DREG
SR
DSTRT
SIS
DTR
Ecoc
EHARBL
ENAKP
ENDX
ENHN
EGF
E0l
ERESET
EANSC
ERROR

ETX
EXD
EXIY
EXPR
Fo
FALSE
Fboc
FI1J
FLiLL
FLOC
FRDY
FS10P
F31P
o3
601
602
633
Go4
GO190
HEXN
H1
HIiLO
Hi9oC
LLE33

HXD

568
1202
295¢
i883s
11938
11988
1204
729
9064
824
84t
1048
8398
24419
391
1691
1718
2864
3154
1548
8384
83
864
8924
1608
1049
1034
2868
780
g2
1122
3308
2484
851 4%
1192
305%
3208
383#
12568
1050
B84od
2504
g1 #
g2t
1308
13194
132%
1333%
1317
10351
10352
3138
1203
8638
3224
1945
2337

423
2410

1893
1208
1207
1209
%088
1767
1873

11918
1743
2443
630
1730

584
177
1744
441
443

12268
2793

8268
1013
1329
2872
240878
1300
1228

543

321

12359
12508
1743

405
488
13168
1327
13280
1345
13468
12989
1357
609
1258
1746
500
1947
25498

930
242108

1929

2955

24540

588
524

1907

82?7
1024
1407

2733
1252

357
2191

1393
1749
848

24398

2981

611

2922

1046
1427

1338
672

1631

1740

3005

2943

1047
1328

1383
2917

1662

1741

3023

2989

1053
1572

1483
2939

24988

1742

3012

1054
1687

1617
2939

1743

3031

1055
1761

24788
2984

1744

1056
1764

2488
3008

1745

PRGE

1059
2261

3oz?

1746

1060
24835

1747

1064
2489

1748

1065
2574

1749

1066
2593

1750

1069
28353

1751

1093
2873

1840
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I6F
LCFG
134,14
LSRTI
LCRTO
| 24 31
tcu2
11CPO
LicPt
1coc
eer
ENIT
ENITIO
L410
LHT1
ENT2
INT3
ENT4
LATS
IHle
LNT?
ENTA
[oeyYT
tocc
roccon
I8COP1
tocbp2
10CORI
rocoee
TOCHK
1oC1
toce
fOCRO
TocPt
I1ocs
TOCXXR
tocyyy
roczzz
LODEF
tore
FOSET
IPIP
IPIR
IIce
ITIND
Irrvt
ITiv0
KEYC
KINT
KRDY
kS8
LiLoc
LADR
LBNK
LBYTE
LCRLF
LCRY

30438
3ezs
o0
37248
373%
1008
1018
o2
3638
8458
3758
417
4008
1078
108¢
1098
1108
1118
1128
1138
1148
1158
4048
2298
93¢

39358
3960
949

95?

9435

2268

2278
3640
3650
2288
29159
2937218
29378
948
396
946
3718
3729
2198
3838
3200
3698
235¢
2378
2498
2368
(211
1364
3860
1594
1196
3360

343
697
372

443
448
447
450
1747

724
451

4353
722
553
2912
629
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