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LOC 08J SUI 

1 
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J 
4 
5 
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;. . 
:* IHTELlEC SERIES II BOOTI"ONITOR 9800R05A * 
J. VERSION 1.2 • 

; * * 
7 s. 
8 ;. 
, HI 

10 ;. 
11 J. 
1 2 ~. 

13 .:. 
14 l. 
15 ;. 
16 ;t 

COPVRICHT (C) 1978 INTEL CORPORATION. ALL RIGHTS 
RESERVED. NO PART OF THIS PROGRAn OR PUBLICATXON 
"AY BE REPRODUCED.· T~ANS"ITTEO, TRANSCRIBED, 
STORE~ IN A RETRIE~AL SVSTE", DR TRANSLATED IHTO 
ANV LANGUAGE DR CONPUTER LANGUAGE, 1M ANY FOR" 
OR BV ANY "EANS, ELECTRONIC, NECHANIC~L, "AGHETIC, 
OPTICAL, CHE"ICAL, ""HUAl OR OTHERWISE, WITHOUT 
THE PR10R WRITTEN PER"ISSION OF INTEL CORPORATION, 
3065 BOWERS AVEHUE, SANTA CLARA, CALIFORNIA '5051. 
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18 
lCJ 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2' 
30 
31 
32 
33 
34 
35 
36 
37 
;u 
39 
40 
41 
42 
43 J 
44 
45 
46 
47 
48 
49 
50 
51 

(LEGAL CU"ANI» :! = (ASSIGN 110 CO""AHO) 
<DISPLAY "E"O~Y CO""~HI» 
{ENDFILE CO"h~H~> 

{FILL "EKORY CO""AHD> 
(PROCRA" EXECvTE COW~~Mv> 

(HEXADECIKAL ARITHnETIC CO""AHD) 
{ftOYE "EnORY CO""A~~> 
<LEADER CO""AHI» 
<QUERY STATUS CO""~N~} 

<READ HEXAOECl"AL FILE CO""AND) 
(SUBSTITUTE "E"ORY CC~"AH~) 
<WRITE HEXADEClnAl RECORD CO""RHO) 
<REGISTER nOOIFY CO~"ANI» 

(TRANSFER CONTROL TO DIACNOSTIC PROGRAft CO""AM~) 
(ASSIGN 110 CONKAND) 1:= A<lDGICAL OEYICE}=(PHYSICAL DEVICE) 
<DISPLAY KE"ORY CO"KAHO) ::. D(HUftBER),(HUftBER> 
(ENDFILE CO"ftANO> ::- E(HUNIER) 
(FILL "ENDRY CDRRAHD) !:. F(HURBER>,<HunBER>,CHUftBER) 
(PROGRA" EXECUTE CONRAHO) 11= G(HUNBER),(HUftBER),(HU"BER) 
(HEXADECINAL ARITHftETIC COftRAND) :1. H<NUft8ER),<HUKBER) 
("DYE "ERDRY COftNANO) ::- "<NUftBER>,(HUftBER),CNUnBER) 
<LEADER COn"AND} ::= N 
(QUERV STATUS CO""AND) ::= Q 
(REAO HEXAOEClftAL FILE CO"NAND) ::. R(NU"BER) 
(SUBSTITUTE NE"ORV CO"NAND) ::~ S<NU"8ER><CO""A> ... 
(WRITE HEXADECI"AL RECORD CO"NAND) ::. U(HU"BER),(NU"BER> 
(REGISTER "DDIFY CO""AND) ::. X(REGISTER IDENTIFIER)(NU"BER) ... 
(TRANSFER CONTROL TO DIAGNOSTIC PROGRAft CON"AHD) ::: Z. 
(LOGICAL DEVICE) ::= LOCAL CONSOlE!READER!LIST!PUNCH 
<PHYSICAL DEVICE> ::- CRT!TTV!PTR!PTP!LPT!BATCH!1!2 
(REGISTER IDENTIFIER) ::. AIB!C!D!E!F!H!I!L!"!P!S 
(NU"IER> ::= (HEX DIGIT) 

(HUNBER)(HEX DICIT) 
(HE)( DIG IT} :: = O! 1 ! 2 ! 3 ! 4 ! S"! 1 ! 8 ! , ! A!8! C ! D ! E ! F 

52 ; ••••••••••••••••••••••••••••••••••••• ~ ••••••••• = ••••••••••••••••••••••• 
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LOC OBJ 

'Dooe 
'0012 
, 0401 

'ooco 
'ooco 
'00 C 1 
1)0 C 1 

(lOOD 
'0005 
ilOilO 

, 0008 
0001 
·ooo~ 

OO{t4 
'oooe 
'0002 

'OOf[ 
'00 FF 

~I(n 2 
')000 
ero 09 

'0020 

SEQ 

S3 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

S 
YEI 
YERH 
DATE 

HOTE: 

SOURCE STATE"EHT 

TI TlE 
EQU 
EDU 
EGU 

(. IMTELLEC SERIES II "OMITORI VERSIOH 1.2, 4 JANUARV 1978 ') 
12 VERSION 1.2 
12M STORA&£ .EPRESENTATION OF VERSION 
0401H ; CRE~TIOH DATE, 04 JANUARV 1978 

THE DATE SHOMH ABOYE IS ENCODED IN A TWO BYTE FIELD IN BOTH THE BOOTSTRAP 
PROM AN~ THE "OMITOR PRO" IN ORDER TO CONTROL NEW RELEASES OF THIS PROtRA". 
THE DATE CODE 11 LOCATED AT ADDRESSES DEaD.H AND DE80'H IN THE BOOTSTRAP 
AND AT ADDRESSES OF824H AND OF825H IN THE "ONITOR. 
THE VERSJON CODE IS LOCATED IN THE "ONITOR ROH AT ADORESS Of82FH. 
UHEN A H£W RELEASE IS ISSUED. PLEASE CHANGE THE DATE AND YERSIOH CODES. 
THE COPVRIGHT MOTICE IS LOCATED IN THE "OMITOR ROft BEGINNING AT OF830H. 64 

65 
66 

J •••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;. . 

67 J. 
68 ; .. 

SVRBOL DEFINITIONS • • 
" 70 

; •• * •• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

11 IMTEllEC SERIES II SYSTE" CONSTANTS 
72 
73 INTEGRATED CONSOLE 110 PORTS 
74 
75 COHI 
76 COHO 
77 CONS 
78 CONe 
7' 

EQU 
EQU 
EQU 
EQU 

oeOH 
OCDH 
OC1H 
OCIH 

CONSOLE IHPUT DATA PORT 
CONSOLE OUTPUT DATA PORT 
CONSOLE STATUS PORi 
CONSOl~ CONTROL PORT 

80 ; ~YSTE" BOOTSTRRP CONSTAHTS (ISSUED TO PORT CPUC) 
81 
82 
83 
84 
05 
86 
87 
88 
8' 
90 
'1 
92 
'3 '4 
95 
'6 
'7 
'8 
" 100 

101 
102 
103 
104 
105 
106 
107 

DISABL ERU OOH 
EHASl EAU 05H 
DISAXP EAU DOH 

E~AXP EQU 08H 
80'lROF EQU 01H 
BOltRON EQU 09H 
BTPGOF EQU 04H 
8rDeOH EAU OCH 
UYBOT EQU 02H 

; SYSTEM I/O PORTS 

CPUS EQU OFEH 
CPUC EAU DFFH 

; SYSTEM IHTERRUPT CONSTANTS 
; 
ICII 1 EAU 000100108 
ICII2 EAU 000000008 
OCUl EOU 000010118 
EOl EOU 001000008 

DISABLE INTERRUPTS 
EHABLE ~MTERRUPTS 

DISABLE ~UXILIARY PRO" 

ENQ9LE ~UXllIARY PRO" 
TURM OFF BOS OYERRIDE 
TURN OH BUS OYERRXDE 
rUR" OFF BCCT/DlAGMOSTIC 
rURH OM 800T/I)IAG~OSTIC 

"O~E BOOT TO OEeOOH 

CPU STATUS PORT 
CPU COHTROl PORT (CONTROLS BOOT' AUK.PRO") 

INITIALIZATION COft"AHD WORD 1 
INITIALIZATION CO""AHD WORD 2 
OP£RATION conHAHD WORD 3 
END OF INTERRUPT 

: SYSTEM INTERRUPT "~S~S AND VALUES 

INTO EQU 000000018 : "ASK FOR INTERRUPT LEVEL 0 
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~oc OBJ 

0002 
'0004 
00008 
00010 
0')020 
OiHO 
CIO SO 
0000 

o OO&:"[) 
00 Fe 

0(10 I="[l 

JOFC 

0;)002 
001)1 
,JO 20 
0010 

:)00 ? 
)!)n 

,)001 
0000 
;)0 :JC 
0008 
::lO04 
:)000 
oj 010 
0020 
30CO 
;'080 
')(140 

1)001 
00002 
')0:)4 

:)0 ag 
:)010 
~) 020 
-):) 4 (I 
!J080 

SEQ 

108 
10' 
1 10 
11 1 
1 1 2 
113 
114 
115 
116 
1 I 7 
1 18 
11 ~ 
120 
121 
122 
123 
124 
125 
126 
127 
128 
12' 
130 
1:3 1 
132 
133 
t 34 
135 
136 
137 
138 
13' 
140 
141 
142 
143 
144 
145 
146 
147 
148 
14' 
150 
1 S 1 
152 
153 
154 
155 
156 
157 
158 
15' 
160 
161 
162 

SOURCE STATE"ENT 

IN T I EOU 000000108 
INT2 EgU 000001008 
IHT3 EOU 000010008 
INT4 EOU 000100008 
IHT5 EGU 001000008 
IMT6 EOU 010000008 
INT7 EOU 10000000B 
tNTA EOU OOOOOOOOB 

; SYSTE" INTERRUPT 110 PORT S 

SICPO EOU OFOH 
S J C P 1 EOU OFCH 
SOCPO EOU OFOH 
SOCPl EOU OFCH 

NO INTERRUPTS AllOWE~ AT All 

INITIALIZATION COft"AMD PORT 0 
INITIALIZATION CO""AND PORT I 
OPERATION CO""AHD PORT 0 
OPERATION CO""AHD PORT 1 

: DEDICATED PRO" PROCRA""ER CONSTANTS (USED IN C,P,T CO""AN~S) 

PCOI'IP 
PCRDY 
PSOCK 
PHIB 

ERU 
EQU 
EOU 
EgU 

000000108 
000000018 
001000008 
000100008 

PROGRA""INC COMPLETE 
) PRO" READV 
; 16 PIN SOCKET SELECTED 
; SELECT UPPER NIBBLE 

INTElLEC SERIES II 110 SU8SVSTE" CONSTANTS 

TTY AND CRT "ODE I~STRUCTIOH DEFINITIONS. IoE. USART "ODE CONTROL 
WORD (FIRST CONTROL BYTE AFTER RESET) 

R'4X 
Rl6X 
RlX 
SYNC 
CL8 
CL 7 
CL6 
Cl5 
PENB 
PEYEN 
ST2 
ST15 
STI 

EQU 
EOU 
EOU 
EOll 
EOU 
EOU 
EOU 
EAU 
EOU 
EOU 
EOU 
EQU 
EOU 

000000118 
000000108 
00000001B 
000000008 
000011008 
000010008 
000001008 
000000008 
000100008 
001000008 
110000008 
100000008 
010000008 

H I( BAUD RATE 
16 X BAUD RATE 

1 I( BAUD RATE 
SYNC "ODE 
CHARACTER LENGTH 8 
CHARACTER LENGTH 7 
CHARACTER LENGTH 6 
CHARACTER L(NGTH • 5 
PARITY ENABLE 
EVEN PARITY 
2 STOP BITS 
1 5 STOP BITS 
1 STOP BIT 

i TTY AND CRT CO""ANO INSTRUCTION DEFINITIONS (USART CO"ftAND CONTROL WORD) 

TXEN 
DTR 
RI( E N 
S8tH 
CLERR 
RTS 
USRST 
ENH" 

EAU 
EgU 
EOU 
EgU 
EOU 
EOU 
EOlI 
EOU 

000000018 
000000108 
000001008 
000010008 
000100008 
001000008 
010000008 
100000008 

TRANSftlTTER ENABLE 
DATA TER"IMAL READY 
EHABLE RECEIVER 
SEND BREAK CHARACTER 
CLEAR ERROR 
SET REQUEST TO SEND OUTPUT 
USART RESET - RETURN TO "ODE CONTROL CYCLE 
EHABLE HUHT nODE 

I TTVICRT STATUS WORD BIT DEFINITIONS 
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l()C OBJ 

, 0001 
, 00Q2 
'0004 
'0008 
'0010 
'0020 
'0040 
'0090 

'OG28 
'00 F R 
'OOli' 
, 0025 

'OOF4 
'00 F4 
, OOF5 
'OOF5 

OOF(. 
(.l0F? 

, OOF6 
'OOr:;' 

, 0000 
0040 
'~090 

'0000 
'0020 
i)O 10 

';)030 
,,)O()O 

'0002 
'n04 

'')0 Ob 
'OODS 
'OOOR 
. 0 () 01 
, 0007 
, 0020 
';)2BA 

'OOFO 
':)Ot:l 

SED 

"3 
164 
165 
166 
167 
1£9 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
17' 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
t 91 
1'2 
193 
194 
1'5 
196 
197 
.98 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
113 
214 
215 
216 
217 

TRDY 
RRDV 
TI(8E 
RPAR 
ROY 
iFR 
UND 
DSR 

SOURCE STATEMENT 

EaU 
EQU 
EDU 
EIU 
EDU 
EDU 
EOU 
~QU 

000000018 
000000108 
000001008 
00001000. 
000100008 
001000008 
010000008 
100000008 

TRANS" IT IE AD V 
RECEIVE BUFFER READY 
TRANSMIT IUFfER E"PTY 
RECEIYE ,aRITV ERROR 
RECEIYE OYERRUN ERROR 
RECEIVE FRAKING ERROR 
SYNC DETECTED 
DATA SET READY INPUT 

; TTV TAPE READER CONSTANTS 

RADCT 
nOCT 
TADY 
CO"D 

; TTY 
J 
TJ Y I 
TT't'O 
TTVS 
TTYC 

ERU 
EgU 
EflU 
EIU 

40 ; TTY TAPE REAOER AOVANCE TIKER COUNT 
250 ; TTY TA'E REAOER TI"EOUT COUNT 
TXEN OR RKEN OR tTS OR DTR 
TXEN OR RKEN OR RTS 

110 PORTS 

EgU 8F4" 
EGU OF4H 
EgU OF'" 
EDU OF5H 

TTY INPUT DATA POtT 
TTY OUTPUT DATA PORT 
TTY INPUT STATUS PORT 
TTY OUTPUT CONTROL PORT 

; USER 1/0 PORTS 

USCI 
uses 
useD 
usec 

EgU 
EGU 
EDU 
EOU 

OF'H 
OF7" 
OF6" 
Of7H 

i INTERYAl TIMER CONSTANTS 

enos 
CTIIS 
CTI2S 
LCTI 
ILK8 
IlLB 
RLL" 
"ODED 
"OOEl 
"OOE2 
"ODE3 
"01>E4 
"ODES 
BCDe' 
8'600 
82400 
80110 . 

EGU 
ERU 
EIU 
EOU 
ERU 
EGU 
EGU 
EDU 
EDU 
EDU 
EDU 
EDU 
EDU 
EOU 
EDU 
EDU 
EDU 

000000008 
010000008 
100000008 
000000008 
001000008 
000100D08 
001100008 
000000008 
000000108 
000001008 
000001108 
000010008 
000010108 
000000018 
7 
32 
"~I 

USER INPUT DATA PORT 
USER INPUT STATUS PORT 
USER OUTPUT OATA PORT 
USER OUTPUT CONTROL PORT 

COUNTER 0 SELECT 
COUNTER I SElECT 
COUNTER 2 SELECT 
LATCHING COUNTER 
READ/LOAD "S8 ONLY 
READ/LOAD LSB ONLY 
READILOAD LSB."SB 
"ODE 0 
"ODE 1 
"ODE 2 
"ODE 3 
MODE 4 
"ODE , 
BCD COUNTER 
"00 BAUD RATE FACTOR 
2400 BAUD RATE FACTOR 

110 8AUD RATE FACTOR 

; INTERVAL TINER (8253) 1/0 PORTS 

CYROP 
C TR 1P 

EQU 
fOll 

OFOH 
OF IIf 

I LOAD COUNTER a OUTPUT CO""AND PORT 
LOAD COUNTER 1 OUTPUT CO""AND PORT 
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lOC OBJ 

·OO~2 

'OOF3 

'Goeo 
oDeD 

, OOCI 
'OOCI 

·0010 
'~O 11 
·0012 
·0013 
'0014 
. 00 15 
001& 

'0017 
'0018 
·oou 
·oou 
·0018 
·001C 

'0001 
·0001 

'OOF8 
·OOFS 
·oon 
oon 

·0010 
·00'0 
·0040 
'0011 
'~O 12 
'0013 
·0014 
'0015 
·0016 

SED 

218 CTR2P 
21' ITep 

SOURCE SUTENEMT 

EDU 
EGU 

OF2H 
OF3H 

; LOAD COUHTER 2 OUTPUT CO""AHD PORT 
; IHTERYAL TINER OUTPUT CO"NAND PORT 

220 ~.-.-.-.-.-.-.-.-.-.-t-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
221 
222 
223 
224 
225 

1/0 CONTROLLER SYSTEN CONSTANTS 

110 CONTROLLER PORTS 

226 lOCI 
227 lOCO 
228 10CS 
229 IDCC 
230 J 

EDU 
EDU 
EGU 
EDU 

oeOH 
oeOH 
OCIH 
OCIH 

110 CONTROLLER INPUT DATA (fRO" DBB) PORT 
110 CONTROLLER OUTPUT DATA (TO 08B> PORT 
110 COHTROLLER INPUT DBB STATUS PORT 
110 CONTROLLER OUTPUT CONTROL CORNAND PORT 

231 ; CRT. KEYBOARD. AND FLOPPY DISK CON"AHOS 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 

Cltle 
CR l' S 
KEYC 
leS l' S 
ICI H T 
"PBC 
"PBCt 
Y08C 
"D8CC 
ROBC 
ROBce 
RI S TS 
ROS TS 

EgU 
EDU 
ERU 
EGU 
EDU 
EDU 
EDU 
EDU 
EDU 
ERU 
EGU 
EGU 
EDU 

10H 
llH 
12H 
13H 
14M 
ISH 
16H 
17H 
18H 
"H 
lAH 
lBH 
ICH 

CRT OUTPUT DATA COn"AHD 
CRT DEVICE STATUS CON"AND 
KEYBOARD INPUT DATA CO""AHD 
KEVBOARD DEVICE STATUS CO"NAND 
RESERVED 
FLOPPY PARA"ETER BLOCK TRANSFER CO"NAHD 

J FLOPPY PARA"ETER BLOCK(COHT) TRANSFER CON"AHD 
FLOPPY DATA BLOCK OUTPUT CO""AMD 
RESERVED 
FLOPPY INPUT DATA BLOCK CO""AHD 
RESERVED 
FLOPPY RESULT STATUS CO""AND 
fLOPPY DEVICE STATUS CO""AHD 

247 ; CRT. KEYBOARD, AND FLOPPV STATUS BITS 
248 
24' KROY 
250 FRDY 

EDU 
Eau 

000000018 
000000018 

; KEVBOARD READY WITH DATA 
; FLOPPY READY FOR DATA 

251 ;.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-*-¥-t-.-* 
252 
253 
254 

PARALLEL 110 SYSTE" CONSTAHTS 

J PARALLEL 110 PORTS 
J 

255 
256 
257 
258 
25' 
260 
261 I 

PIOI 
PIOO 
PIOS 
Ploe 

EIID 
EDU 
ERU 
EDU 

OF8H 
OF8H 
OF'H 
OF'H 

262 I ,n, PTP, lPT AND UPP CONNANDS 
263 
264 
265 
266 
267 
268 
2" 
270 
271 
272 

RDRC 
'TRREV 
PTRADv 
RSTC 
PUMC 
PSTC 
LPTC 
LSTC 
.. ,PC 

EIU 
EDU 
EDU 
ERU 
Eau 
EDU 
EDU 
Eau 
Eau 

010H 
011000001 
010000008 
011H 
012H 
013H 
014H 
DISH 
016H 

PARALLEL 110 INPUT DATA (FRON DBI) PORT 
PARALLEL 110 OUTPUT DATA (;0 OB8) PORT 
PARALLEL 1/0 INPUT OB8 STATUS PORT 
PARALLEL 1/0 OUTPUT CONTROL CONNAMD PORT 

REAPER DATA TRANSFER CO"NAND 
READER REVERSE DIRECTIOH 1 FRANE OPTION 
READER ADVANCE DIRECTION 1 FRANE OPTION 
READER DEVICE STATUS CD""AHO 
PUMCH DATA TRANSFER CON"RND 
PUMCH DEVICE STATUS CO"NAND 
LIME PRINTER DATA TRANSFER CO"NRND 

; LIME 'RIMTER STATUS CONNAHD 
I YRITE TO UPP COftftAMD 
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:OC 08J 

'ilO 17 
'1)018 

, OOGl 
-0001 
-0001 

-0000 
-0001 
-0002 
-Oa03 
-O(}04 
-0005 
'0006 

'OOO? 
'OGlla 
-000' 
'OOOA 

-OOOl 
'0002 
-0004 
-·~ooa 

-0004 
'007' 
'007A 
'0078 
'0078 
3000 

'0000 
FFFF 

'OOFf 

'0070 
'OIlFA 

SED 

273 IPPC 
274 RPS-Tt 
275 J 

SOURCE STATEttENT 

EDU 
EGU 

017H 
018H 

276 j LPTI PTR AH~ PTP STATUS BITS 
277 
278 LPTRY 
27~ PTIDY 
280 PTPR'f 

EDU 
EDU 
EDU 

000600618 
000000018 
oonononlB 

READ FRO" up, CO"~AHD 
READ UPP STATUS CO"NAN!) 

LPT UUY 
PTR READV UITH DATA 
PTP READY FOR DATA 

281 :.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-*-t-t-*-*-t-$-* 
282 
283 ~ PARALLEL 110 AND 110 CONTROLLER SYSTE" CO""ANDS 
284 
285 
286 
287 
288 
28' 
2'0 
291 
2'2 

PACIFY 
ERESET 
SYSTAT 
DS TAT 
SIGDAK 
SIIACK 
SRI 

ERU 
EDU 
EQU 
EQU 
EDU 
EDU 
Eau 

DOH 
01H 
02H 
03H 
n4H 
05H 

0'" 

REIKI-TIALIZE SYSTEM 
ERROR RESET 
SYSTEM STATUS 
DEVICE STATUS 
DEYICE SERYICE REDUEST ACK 
SYSTEM SERYICE RERUEST ACK 
SERYICE REDUEST 

293 J PARALLEL 110 AND 110 CONTROLLER DIAGNOSTIC COMMANDS 
294 
2'5 DECHO 
2" CSItEK 
2'7 TRA" 
298 SINT 
2" 
lOO 

EDU 
EGU 
Eau 
Eau 

01H 
08H 

0'" nAN 

DATA ECH6 TEST 
CHECKS'" "E"ORY 
TEST RAft 
SYSTEM INTERRUPT CONTROL 

301 J PARALLEL 110 AN~ 110 CONTROLLER STATUS CONSTANTS 
302 
303 
304 
305 
306 

08F 
I8F 
Fit 
CROTO 

EDU 
EDU 
EDU 
EDU 

000000018 
600000108 
000001008 
000010008 

SLAYE OUTPUT BUFFER IS FULL 
SLAVE INPUT BUFFER IS FULL 
FLAG 0 - SLAVE IS BUSY. "ASTER IS LOCKED OUT 
DBB CONTAINS CONTROL INFO HOT DATA 

307 :.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
308 J 

309 J FDCC (FLOPPY DISKETTE CHANNEL COMKAND) CONSTANTS 

OPCPL 
LIlY" 
HI 
ISIS 
DSTS 
TIKO 

EDU 
EGU 
EGU 
EDU 
EDU 
EDU 

4 

7'" 
11tH 
78H 
7tH 
:lOOOH 

DISK COMPLETION STATUS 
LOU( IOP8) 
HHHnOPS) 
DISK RESULT STATUS INPUT PORT 
DISK STATUS INPUT PORT 
FIRST ADDRESS OF DISK BOOTSTRAP 

31n 
311 
J12 
313 
314 
315 
316 
317 
318 ; COMDITIORAL ASSERBLY SUITCHES 
31' 
320 FALSE 
321 TRUE 
322 ""SK 
323 

EDU 
EQU 
EDU 

o 
NOT FALSE 
OffK 

324 ; 'LOBAL CONSTANTS 
32S 
326 ON£"S 
327 TOUT 

EIlU 
EO,U 

112 
250 

SAFE lOVE OF 16 8ITS INTO 8 81T REGISTER 

t RILLISECOND TJ"E CONSTANT 
250 "So COUNTER FOR READER TI"fOUT 



[SIS-II 8080/8085 "ACRO ASSENBLER, Y2.0 "ODULE PACE 7 
INTELLEC SERIES II MONITOR, VERSION 1.2, 4 JANUARY U78 

lOC OBJ 

OOOD 
· OOOA 
0003 

'OOFC 
· OOF 3 
OOCF 

'00 IF 

'0000 
· 0001 
0002 

'0003 

· ~OOO 
· 0004 
· 0008 
'OOOC 

· 0000 
0010 

· 00 20 
· 0030 

· 0000 
0040 
0080 

· oDeD 

OOFB 
'OOFA 
'OOF8 
'OOFA 

· 0001 
· 0002 
'0004 
· 0008 
· 0010 
'0020 
'0040 
'0080 

'00E7 
'OOF? 

SEQ 

328 
32' 
330 
331 
332 
333 
334 
335 
336 
337 
338 
33' 
340 
341 
342 
343 
344 
345 
346 
347 
348 
34' 
350 
351 
352 
353 
354 
355 
356 
357 
358 
35' 
360 
361 
362 
363 
36. 
365 
366 
367 
368 
36' 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 

CR 
LF 
ErIC 

EOU 
EOU 
ERU 

ODH 
OAH 
03H 

ASCII YALUE OF CARRIAGE RETURN 
ASCII YALUE OF LINE FEED 
"ONITOR 8REAK CHARACTER (CONTROL C) 

; "ONITOR 110 STATUS BYTE MASkS AND VALUES 

C"SK 
R"SK 
PNSK 
L"5K 
: -----
CTTY 
CCRT 
8ATCH 

CUSE 
;-----
RTTV 
RPTR 
RUSEI 
RUSE2 ;-----
PTTV 
PPTP 
PUSE1 
PUSE2 
;-----
LTTV 
LCRT 
lLPT 
LUSE 

EOU 
EUI 
ERU 
EOJ 

EOU 
EQU 
ERU 

EQU 

ERU 
ERU 
EDU 
EDU 

EDU 
EDU 
EDU 
EDU 

EDU 
EDU 
EDU 
EDU 

111111008 
111100118 
110011118 
001111118 

000000008 
000000018 
000000108 

000000118 

000000008 
000001008 
000010008 
000011008 

000000008 
000100008 
001000008 
00110000B 

000000008 
01000000B 
100000008 
110000008 

"ASK FOR LOCAL CONSOLE 110 
"ASK FOR REAOER INPUT 
"ASK FOR PUNCH OUTPUT 
"ASK FOR LIST OUTPUT 

LOCAL CONSOLE TTY 
LOCAL CONSOLE CRT 
BATCH UDE: 
CONSOLE INPUT READER, CONSOLE OUTPUT 
USER DEFINED LOCAL CONSOLE 1/0 

REAOER = TTY 
READER = PTR 
USER DEFINED READER (1) 

USER DEFINED READER (2) 

PUNCH = TTY 
PUNCH ~ PTP 
USER DEFINED PUNCH (1) 

USER DEFINED PUNCH (2) 

LIST = TTV 
LIST = CRT 
LIST = lPT 
USER DEFINED LIST 

; LOCAL 110 SUBSYSTEM INTERRUPT PORTS 

I I CPO 
II CPl 
IOCPO 
JOepl 

EgU 
EgU 
EgU 
ED-U 

OFBH 
OFAH 
OF8H 
OFAH 

INITIALIZATION CO""AHD PORT 0 
IHITIALIZATION COM"AND PORT 1 
OPERATION CO""AND PORT 0 
OPERATION CO""AND PORT 1 

: LOCAL INTERRUPT STATUS AND CONTROL 8ITS 

ITT VO 
lTTYI 
IPTP 
IPTR 
HRTO 
I CR TI 
ILPT 
"EHB 

EgU 
EDU 
Eau 
EgU 
ERU 
EDU 
EgU 
EDU 

000000018 
000000108 
000001008 
000010008 
000100008 
001000008 
010000008 
100000008 

J BOOTSTRAP CONSTANTS 

FITOP 
FITP 

EgU 
Eau 

OE7N 
OF7H 

TTY OUTPUT INTERRUPT 
TTY INPUT INTERRUPT 
PTP OUTPUT INTERRUPT 
PTR INPUT INTERRUPT 
CRT OUTPUT INTERRUPT 
CRT INPUT INTERRUPT 
LPT OUTPUT INTERRUPT 
EHABLE "ONITOR INTERRUPTS EKCEPT LEVEL 7 

FULL SYSTEM TOP OF "E"ORV ADDRESS 
FULL SYSTEN TOP PACE ADDRESS 

Ll S T 



tSlS-II 8010/80t5 ftACRO AStEIBLER, '2.0 IOtUl£ P~GE 8 
tHTELLEC SERIES II "ONITOR, YERSION 1.2, 4 JANUARY 1'78 

lOC 08J 

'0004 
· OOH 
'OOFf 
'(lOFf 
· 00 41 
0001 

'0040 
'04C£l 
0008 

'onoo 
· 0004 
F809 
FS21 
f6H 

'0000 

i.lO 0 1 

'0002 

01)01 

~.300 
=900 
£800 C3UES 

E803 00 

£804 0104 

£806 F3 
E807 3E02 

SEQ 

383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
:U6 

FDOC 
"eRR" 
ITI"O 
Llftk 
lCFG 
ICNP 
LSTE 
nee 
DPRHT 
TRKL 
PAR"L 
COP 
10 C DP 1 
IOCDP2 

SOURCE 

Eau 
EQU 
EQU 
EQU 
Eau 
Eau 
EQU 
Eau 
Eau 
EQU 
Eau 
EQU 
EQU 
EQU 

STATE"ENT 

004H 
OHH 
OFFH 
OFFH 
04tH 
001H 
040H 
1229 
08H 
26*128 
4 
OF809H 
Of821H 
OF844H 

FLOPPV DISK OPERATION CO"PLETE 
ASCII CHARACTER "ASK 
IOC TIftEOUT CONSTANT 
LOYER 8'fT£ "ASK 
CONSOLE CONFIGURATION STATUS 
INTEGRATED CONSOLE NOT PRESENT 
LIST DEYICE YALUE FOR CCHSOLE 
REAL TI"E CLOCK lns COASTAHT 

, DIS~ REA~Y "PSK 
rRACK lENGTH 
PARA"E1ER LEHGT~ - 1 
ENTRY POINT FOR CONSOLE OUT 
ENTRY POINT FOR Ioe ~RIYER 1 
ENTRY POINT fOR I~C D~~~E~ 2 

STATUS 

397 J.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-*-.-.-.-*-~-~-*-.-.-*-.-.-. 
398 
399 J 'A~E 0 DEDICATED RA" LOCATIONS, INliIALIZED BY BOOTSi~~P p~o~ CODE. 
400 J 
401 
402 RESET: 
403 
404 IDeYT: 
405 
406 "£"TOP: 
407 
408 INITIO: 
409 

ORC 

os 

os 

os 

os 

o 

3 TRAP TO "ONITOR R~STARr 

1/0 SVSTEN STATUS BYT~ 

2 TOP OF RAn, DNLV ~ SAVED 

INITIAL 110 COWfI~URATION 
410 J.-.-.-.- ... -.-.-.-.-.-.-.-.-.---.-*-.-.-.-.-.-.-.-.-.-*-.-.-*-.-.-.-. 
411 
412 J BOOTSTRAP PRO" CODE 
,ttl 
At4 BeASE 
415 
UG 
"'17 JMlT: 
'18 
'191 
420 
421 
422 
423 
4'-4 

SE T 
ORC 
JMP 

I)B 

Dill 

-25 
426 
427 

f'UNCTIOMS: 

428 
429 
430 
431 
432 
433 J 
434 j 

435 BSO: 
436 
437 

A. 

DEIDOH 
8BASE 
8S0 

o 

DATE 

IMITULL';' 
CONSOLE = TTV, 
READER.., TTY, 
PUNCH. TTY, 
LIST • TTY 
DATE STA"P FOR BOOTSTRAP PRO" 

INITIALIZE INTERRUPT SYSTEn AHD REAL TI"E CLOCK 
O. INITIALIZE PORT OFFN (CPUC) 
1. PRO~RA" SYSTEM INTERRUPTS (82~') 

2. "ASK ALL SYSTE" INTERRUPTS BUT TRAP LOCIC 
3. PROCRA" 110 SUBSYSTE" INTERRUPTS (825') 
4. "ASK ALL 110 SUBSYSTEM INTERRUPTS 
5. PROCRA" REAL Tl"E CLOCK 

DISABLE INTERRUPT SVSTE" 
TURN ON RAn (RO" IILL HOW RESPOND ONLY TO ADDRESS E800H) 



fSIS-II 8080/8085 "ACRO ASSE"BLER. V2.0 "ODULE PAGE , 
IHTELLEC SERIES II "ONITOl, YERSION 1.2, 4 JANUARY 1'78 

lOC OBJ 

E90' 03FF 
E80B 3E01 
E90D D3Ff 
E80f 3E05 
E811 D3Ff 
£813 3£08 
E8lS !)3FF 
E817 3£12 
£8U D3FD 
£819 J)3F8 
£81[1 3EOO 
E81F 03fC 
f821 !>3FA 
f823 ;)EFE 
E82'S D3F'C 
e827 JEff 
E8H D3FA 
£928 lE8f. 
£82D D3F3 
E82F 21eb04 
E832 71> 
E933 D3F2 
E835 7C 
E836 D3F2 

E8lS 210000 

f 819 24 
E 8 3C 7 E 
E8l[) 2F 
E8lE 77 
E83F 8E 
£840 2f 
E~~1 77 
E842 CA38E8 
E8"5 28 
E8H 3EE7 
Ea48 BC 
E8'" C2UE8 
E84C 26F7 

f8U 220400 
E8S1 01C8EA 
E854 6' 

SED 

438 
439 
440 
441 
442 
443 
444 
445 
446 
4·H 
448 
.4' .'0 
451 
452 
453 
454 
455 
456 
457 
458 
459 
4&0 
4'1 
462 
4f.3 
464 
.65 
46' 
467 
4'8 .6' 
470 
471 S 
472 
473 
474 
47'5 SSt: 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
48' 8S2: 
.'0 .'1 
4'2 

SOURCE SUTE"ENT 

OUT 
""I OUT 
"YI 
OUT 
"VI 
OUT 
"VI 
OUT 
OUT 
"YI 
OUT 
OUT 
"YI 
OUT 
""I OUT 
"VI 
OUT 
LXI 
"OY 
OU T 
"OY 
OUT 

B. 

LXI 

SH lI) 
LICl 
"OY 

CPUC 
A, BOYROF 
CPUC 
A, ENUL 
CPUC 
A,EMAXP 
CPUC 
A, Ie II 1 
SICPO 

TURH OFF 8US OYERRIDE 

PSEUDO EHABLE OF INTERRUPTS 

EHABLE AUXILIARY PRO" 

, OUTPUT INITIALIZATION CO""AND IIORO 
TO SYSTE" 8259 
TO 110 8259 

OUTPUT INITIALIZATION CO"NAND IIORO 2 
TO nSTE" 825' 
TO 110 8259 

INITIALIZE "ASK RECISTER 
FOR SYSTE" 8259 

INITIALIZE "ASK REGISTER 
FOR 1/0 825' 

I I CP 0 
A,ICII2 
SICP1 
IICP1 
A,HOT INTO 
SOCP1 
A,HOT IMTA 
IOCPl 
A,CTR2S OR 
ITCP 

"ODE3 OR RLLM i INITIALIZE 1"5 REAL TI"E CLOCK 

H ,.RT CC 
A,L 
CTR2P 
A,H 
CTIlP 

INITIALIZE RA". 
1. COftPUTE SIZE OF RA" "E"OlY. 
2. SET UP DEDICATED "E"ORY LOCATIONS 

H,O 

H 

A, " 

M, A 
M 

M,A 
aS1 
H 
A.FSTOP 
H 
BS2 
H,FSTP 

USER 1/0 ENTRY POIHTS (TOP OF "E"ORY) 
EXI T TE"PLATE 
lISER IEGISTERS 
USER INTERRUPT "ASK 
USER STACK 
NONITOR STACK 
RESTART ROUTINE JU"P ADDRESS 

INITIAL YALUE H:=O. L:=O 

INCREMENT BY 25~ BYTE PAGES, I.E.I00H.20CH .... ,F800H 
FETCH CONTENTS DF "E"ORY 
INVERT IT 
ATTE"'T TO IIRITE IT BACK INTO "ENORY 
IS LOCATIDN READ/WRITE, I.E. EXISTING RAN 
INVERT AGAIN BACK TO ORIGINAL YALUE 
IIRITE DRIGINAL DATA VAlUE BACK IN 
YES, CONTINUE <I.E. STILL CONTIGUOUS RAft) 
OTHERIlISE, IT'S LAST ADDRESS 1M RA" 
LOAD FULL SYSTEM PAGE ADDRESS 
TEST FOR FULL SVSTE" 
JU"P IF NOT FULL SYSTEM 
LOAD H UITH TOP PAGE ADDRESS 

STORE TOP OF "ENDRY 
"DYE EXIT TE"PlATE TO RA" 



fSlS-II 8080/tD&5 MACRO ~SS£MBLER, Y2.0 IDlULE PAGE In 
fNTELLEC SERIES II KONITOR, VERSION 1.2~ 4 JANU_RY 1'18 

lOC OBJ 

fass F' 
Ee" OR 
£9'7 77 
£95S DC 
Ee" 2C 
EtSA C25'E8 
E85[1 2EDl 
feu 74 
£860 35 

E861 lEC! 
E863 320000 
E86' 21D4FE 
f8" 220100 

E86C 3E76 
£86£ DJF3 
E870 212000 
Eei'3 71> 
E914 DIFt 
Ee?, 7C 
un D3Fl 
E81' JECE 
E879 OJF7 
E87[) 3E27 
E87F !>JF7 
E861 3£36 
:883 OJF3 
E88S 216A02 
E 868 7'0 
f9·89 P3FO 
E8B8 7C 
Esse D3FO 
E89E 3ECE 
£8'0 03FS 
£8'2 3E25 
E994 D3FS 

E9" 2EF'F 

f8U 1)8Cl 
E9~A E'D7 

E9'C CAAtES 
E9~F COOlEA 
E9~2 CD07f.~ 

SEQ 

.93 

.,. 8l3: 

.'5 ." .91 

.'8 

.99 
500 
501 
502 
503 
504 
505 
506 
50? 
508 
5o, 
5tO 
511 J 
512 J 
513 
514 
515 
516 
517 
5S8 
51' 
520 
521 
512 
$23 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
53' 
540 
541 854: 
542 
543 
544 
545 
54&, 
547 

SPHl 

LDAX 
NOV 
It •• 
lNIt 
JNZ 
NV1 
KOY 
D·CR 

c. 

"VI 
OUT 
LXI 
"OY 
OU T 
KOV 
OUT 
NY I 
OUT 

"'I OUT 
pty I 
OUT 
un 
HOY 
OUT 
"oy 
OUT 
NY 1 
OUT 
"YI 
Ollr 

1>. 

"III 

IN 
ANI 

J2 
CAli. 
Ctlll 

8 
"IA 
t 
L 
as] 
l, SLoe tlU HN5K 
K.N 

" 
A.(J"' RESTART) 
RESET 
H.RESTART 
RESET+! 

KOYE BorH POINTERS 

END ON PA~E 80UN~'RY 
SET UP INItIAL VALUE FGR USER STACK 
LOYER HALF Of STACK POINTER IS KNOUN 
KERELV SET UPPER HALF 
TRAP TO "DMITOt (AT LOCATIONS 0.1,2) 

SET UP RESTART 0 fOR BREAKPOINT 
LOCIC 

PROGRA" 110 DEVICES. 
I. BAUD R~TE &EMEtATOR FOR CRT 
2. USART FOR CRr 
3. 8AUO RATE GENERATOR FOR TTY 
4. USARt FOR Tn 

A,eTRIS OR KOOE3 OR tll" 
ITCP 
K·82400 ; CRT BAUD RATE 
A.l 
C flU P 
A.K 
C TtlP 
•• ST2 OR Rl£H OR CL8 
usee 
A.TXEN Ot DTR OR IlE" OR ITS 
usee 
~.CTROS O~ KODEl OR RLLW 
ITtP 
R,SOllO l TTV BAUD RATE 
A,l 
CTROP 
A,M 
eTRor 
A,ST2 BR Rl'K OR ela 
frYC 
A.TWEH OR RKEN OR RTS 
TtYe 

DETER"IHE IF INTEGRATED C8NSOlE PRESENT 

l.ITlIfO 

IDes 
18F OR 08F OR FO; 

ass 
BIn y 
Ilf\U' 

LOAD TlftEOOT CONStANT 

INPUT OlB STATUS 
~ASK OFF ST4TUS FLACS 
AHO TEST FOR SLAVE PR£SEHtE 
JUMP IF INTEtRATED CONSOLE PRESENT 
DElAY ! "S FOR ANY RESETS TO Cn"PlETE 
DH~Y 1 "So 



rSIS-II 8080/8085 "ACRO ASSE"BLER, Y2.0 MODULE PAGE 11 
IIHELLEC SERIES II "ONtrOR, YERSION 1.2. 4 JANUARY 1978 

LOC OBJ 

saPoS 2D 
EeAi CACEE8 
sap., C3UE8 

:9AC lEll 
taRE 1>3CI 
EeBO ZEFF 

E8B2 j)BCl 
:894 E601 
E8B6 FEOt 
uBB CAC8E8 
~9BB CDO?EA 
ESBE CD07EA 
ESCI 20 
E8C2 CACEE8 
E8CS C382E8 

E8ce D8CO 
EeCA OF 
f8CS DADiE8 

E8CE 2A0400 
E8D1 uce 
:81>3 lEOI 
E 81>5 77 

E81>6 AF 
E807 2F 
eeoe F5 

ESOS E608 
E81)D CAOCE' 
£8£0 ~B78 
E8£2 OF 
f8U 1>27AE9 

E8Ei 210010 
E8U 1118EA 
UEC 0601 

E8EE U 
E 8 EF 71 
E8FO 23 
E8Fl 13 

SEQ 

548 
54' 
550 
551 BS5: 
552 
553 
554 
555 8S6: 
556 
557 
558 
559 
560 
561 
'62 
563 
56. 
565 857: 
566 
'67 
'68 
", 8S8: 
570 
571 
572 
573 
574 8S': 
57' J 
576 J 
577 
578 
579 
seD 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
'91 
592 
'93 
5'4 

"5 
59' 
'97 "8 "LP: ", 
600 
'01 
602 

IN 
ANI 
CPI 
JZ 
CALL 
CAll 
OCR 
JZ 
ap 

IN 
RRC 
dC 

E. 

IN 

ANI 
dZ 
IN 
RRC 
dNC 

LXI 
LXI 
"VI 

LDAX 
"OY 
INX 
INX 

L 
BSa 
BS4 

A,CRTS 
IOCC 
L, IT no 

DECRE"ENT TUER 
~U"P IF TINE EXPIRED 
OTHERIISE TRY AGAIM 

LOAD CRT DEYICE STATUS CO"MANO 
OUTPUT CO""AND TO IOC CONTROL PORT 
LOAD TIMEOUT CONSTANT 

INPUT D8B STATUS IOCS 
IBF OR 
oaF 
BS? 
BDLY 
BOU' 

08F OR FO; MASK OFF STATUS FLAGS 

L 
BS8 
8S' 

lOCI 

IE"TOP 

TEST FOR SLAYE DONEJ SO"ETHING FOR THE "ASTER 
J JUMP IF DONE 

DELAY I IS FOR ANV RESETS TO COIPLETE 
DELAY 1 MS. 
DECRENENT TINER 
JUIP IF TI"E EXPIRED 
OTNERWISE, TRY AGAIN 

INPUT CRT DEYICE STATUS FROM D8B 
TEST FOR CRT READV 
JUIP IF READY (INTEGRATED CRT PRESENT) 
INTEGRATED CRT NOT PRESENT/READY SO RECORD THIS FACT 
LOAD TOP OF "E"ORY PAGE ADDRESS 

L,ILoe.1 AND LIMK 
A.IeNP 

: LOAD CONFI'URATION ADDRESS 
LOAD INTEGRATED CONSOLE NOT PRESENT 

M.A STORE 1M CONFIGURATION BYTE IN EXIT TE"PLATE 

LOAD ISIS.TO IF DISKETTE 0 IS READY 

A 

PSW 

osrs 

000010008 
8S 11 
DSTS 

8SXl 

",1000H 
D,IOP8 
.,7 

D 
", A 
H 
o 

A-REG • OfFH 
THREE-YALUED fLAG: 

OFFH IF NEITHER FDCC NOR ISD SELECTED 
OOM IF FDCC SELECTED 
DIM IF ISD SELECTED 

SAMPLE FDCC STATUS 
STATUS • DOH IF NO CONTROLLER PRESENT 
IS FDCC CONTROLLER PRESENT? 

J JUMP TO ISO SECTION IF FDCC NOT PRESENT 
SA"PLE FDCC STATUS AGAIM 
DRIYE 0 READY STATUS ROTATED INTO CARRV BIT 
JU"P TO "ONITOR IF FDCC CONTROLLER PRESENT 

AND DRIYE 0 NOT READV 
THE FOLLOWING CODE IS USED TO WRITE THE DISK IOP8 TO 
PROCESSOR "EMORV SO THAT IF ICE IS BEING USED TO DEBUC 
THE BOOT/"ONITOR. THE DISK CONTROLLER CAN ACCESS THE IOP8 
LOAD POINTER TO DESTINATION ME"ORV 
LOAD POINTER TO SOURCE "E"ORY FOR IOP8 
LOAD 10PB (ENGTN COUNT 

LOAD BYTE OF IOPB 
MOYE TO "E"ORY 
INCREMENT IOPB POINTER 
INCREMENT "E"ORY POIHTER 



tSIS-II 8080/8085 "ACRO ASSE"BLER, V2.0 "OOULE PAGE 12 
tNTEllEC SERIES II MONITOR. YERSION 1.2, .. JANUARV 1'78 

LOC OBJ 

ES'F2 05 
E9F3 C2EEE8 
E8F6 210010 
E8 F9 70 
hFA 0379 
E8FC 1C 
E9FO 037A 

E8FF 1>818 
£'01 E604 
E~03 CAFFEe 
£ 90' F 1 
£907 AF 

£908 FS 
£,o9 C37AE' 

E'OC 2A0400 
E'OF 2ECC 
Ul1 7£ 
E.912 OF 
E'13 01l711E' 
£916 061t 
£918 C02tF8 
£918 E608 
£91D CA7~E' 
£920 061t 
£922 CD21F8 

£925 OF 
£926 027AE9 
E9U Fl 
£9211 AF 
un lC 
U2C FS 
E'20 2118EII 
&930 0615 
E9 32 4E 
£'33 CDUF8 
E9U. lE04 
E938 0616 

E9 3A 23 
B3B 4E 
E'lC CD44F8 
E'3F U 
U40 e23AE' 
£943 OUC 

E945 CD21F8 
£948 E604 
E.94A CA45E' 

SEQ 

603 
'04 
605 
606 
607 
608 
609 
610 
611 
612 
Ul 
614 
615 
616 
611 
618 
619 
620 
621 
622 
'23 
624 
62' 
626 
627 
628 
629 
630 
'31 
632 
'33 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
6.' 
650 
651 
652 
'53 
654 
6" 
6'6 
'57 

8S I 0 I 

SOURCE STATE"ENT 

OCR 
JNl 
LXI 
"OY 
OUT 
"oy 
OUT 

IN 
ANI 
JZ 
POP 
XRA 

PUSH 
ap 

I 
"LP 
H, toOOH 
A,L 
LOll" 
A.N 
HI 

OSTS 
OPCPL 
BUD 
PSII 
A 

PSII 
BSKI 

J OECRE"ENT 10PI LENGTH COUNT 
CONTINUE UNTIL ALL OF IOPI NOVED 

J RELOAD POINTER TO IOP8 
J A ~ONTAI~S Lil OF IOP8 ADDRESS 

L 01( IOPI ) 
A CONTAINS "SI OF 10PI ADDRESS 
HICH(IOP8), START DISk 1/0 

J UAlT FOR FDCC TO CO"PLETE 
TEST FOR OISk COMPLETION 

J GET READY TO SET FLAG TO NEil VALUE 
SET A TO ZERO TO INDICATE DRIYE OTHER THAN INTEGRATED 
FLOPPY .AS ACCESSED CORRECTLY 
SAVE 8N STACK 
BYPASS lNTEeRATEO FLOPPY loot 

LOAb ISIS.TO FRON INTE;IATED ~ISK IF AVAILAILE 

Sl1: 

IS 121 

8StJI 

LHLD 
NY! 
"bY 
RRC 
lie 
"VI 
CALL 
AMI 
JZ 
"VI 
CALL 

Rltc 
ac 
POP 
left A 
INR 
pusit 
Lit! 
"YI 
NOY 
CAll 
"YI 
"YI 

INK 
"OV 
CALL 
OCR 
JNZ 
"YI 

CALL 
AHI 
JZ 

IE"TOP LOAD TOP OF "E"ORY PAGE ADDRESS 
L.BLOC+l AND LIIK ; LOAD COHFI;URATION ADDRESS 
A." 
BSXl 
B.RDSTS 
IOCOPI 
DPtNT 
Bsxi 
B,ROSTS 
IOCDPI 

BSKI 
PSY 
A 
A 
PSY 
H.lOPB 
B"IPSC 
C.N 
IOCDP2 
E,PARftL 
I.UPltC 

H 

C ," 
IOCOP2 
E 
8512 
I,ROSTS 

10COPI 
OPCPL 
IS 13 

TEST FOR INTEGRATED CONSOLE PRESENT 
~U"P IF Ioe NOT PRESENT OR FUNCTIONAL 
LOAD FLOPPY DEVICE STATUS CONNAND 
REA~ STATUS FRO" 1/0 CONTROLLER 

J TEST ~tR DIIYE PRESENT 
~U"P iF NOT PRESENT 
LOAD FLOPPY DEYICE STATUS CO"N.ND 
READ STATUS FRO" 110 CONTROLLER 

J SECOND STATUS READ USED TO INSURE DRIYE READY 
TEST FOR OllfE READY 

J ~U"P IF DRIYE NOT READY 
UNLOAD STACK 
stT A TO 1 TO INDICATE 
INTEGRATED FLOPPY UAS ACCESSED 
IAYE ON STACIC 
LORD POINTER TO IOPI 
LOAD URITE IOP8 CO"NARO 
LOAD FIRST IVTE OF IOP8 
SEND BYTE TO IDe 
LOAD [OP8 LENGTH RENAINING 
LOAD URiTE IOP8 CONTINUE COI""IO 

MOYE POINTER TO NEXT IYTE OF lOP. 
MOVE TO C 
SEND TO IOC 
DECRE"ENT 10PI LENGTH 
CONTINUE UNTIL ALL DATA TRANS"ITTED 
LOAD DEYICE STATUS CO"MAND 

READ STATUS FRO" IOC 
TEST FOR OPERATION CO"PLETE 
LOOP UNTIL DONE 
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lOC 08J 

c'oID 0618 
£,4F CD21F8 
£"2 32FE2F 
E'" 87 E'" C27AE9 
E'" 210030 
E95C 11000D 
E"F 06" 
U61 CD21 Fa 
£'64 77 
£'.5 18 
E966 23 

=,,7 i>8tl 
B~' £607 
~,u FEDI 
E'i)[) C26"E' 
E':'O f>8CO 
E972 '(7 
B73 23 
BH 18 
B75 7A 
£,:'.; 83 
B7:' C261E9 

B1A 2R0400 
~'''D 2ECt 
E'H 7E 
E'IO OF 
~'Sl l>R'OE9 
£9,4 0613 
='.6 CD21F8 
t' 9' ~F 
E'U OF 
E'U 1641 !,'" t>ABOE9 

e,to AF 
£9'1 57 
£9'2 1)8F5 
£994 E602 
E'" CA9EE' 
E'" )8F4 
~'n C3A'E9 

E"E 1641 
C'P.O 1>8F7 
,£9112 E602 

SEQ 

'58 ", 
"60 
661 
662 
6'3 
664 
665 
66' 
667 
668 
6" 
670 
671 
672 
673 
674 
675 
67' 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
'87 
688 
689 
"0 
691 
'92 

"3 
"4 
"5 
"£I 
"7 "8 ", 
700 
701 
702 
703 
704 
705 
706 
707 
708 
70' 
710 
711 
712 

"VI 
CALL 
STA 
ORA 
JNZ 
LXI 
LXI 
"VI 
CALL 
"OY 
OCX 
INK 

IN 
ANI 
CPI 
JN2 
IN 
"OY 
INX 
DCX 
"0 Y 
OR A 
JNZ 

B,RRSrs 
10CDPI 
TRKO-2 
A 
BSXl 
H. TRKO 
D,TRKL 
B.RDBC 
IOCDPl 
". A 
D 

" 
IDes 
18F OR 08F OR FD; 
OBF 
8514 
lOCI 
". A 
H 
D 
A I D 
E 
8S 14 

LOAD RESULT STATUS COK"AND 
READ RESULT STATUS FRO" IDe 
SAYE FOR TEST LATER 
SET CONDITION CODES 
~UMP IF DISK OPERATION UNSUCCESSFUL 
LOAD POINTER TO DISK DESTINATION ADDRESS 
LOAD TRACk LENGTH 
LOAD DISK READ DATA CO""AND 
LOAD DATA FRO" IOC 
nOYE TO "E"ORY 
DECREMENT LENGTH 
NOVE POINTER TO NEKT LOCATION 

INPUT DBB STATUS 
MASK OFF STATUS FLAGS 
TEST FOR DATA IN BUFFER 
JUMP IF NO DATA 
INPUT DATA FROK OBB 
MOYE TO "E"ORY 
KOYE POINTER TO NEXT LOCATION 
DECRE"EHT LENGTH 
LOAD 0 FOLLOWED BV E 

CONTINUE UNTIL DOME 

F. DETERMINE COLO START LOCAL CONSOLE. 

:-------------------------------
J CONSOLE IS EITHER INTEGRATED CRT, SERIAL CRT. OR TTY 
BSlC1: 

LHlD 
!'IV I 
!'lOY 
RRC 
JC 
"VI 
CALL 
RRC 
RRe 
!'IV I 
JC 

"E"TOP 
L,BLOC+l AHD LlftK 
A. " 

BSX2 
e,KSTS 
IOCDPl 

D,ICFG 
BSKS 

LOAD TOP OF "E"DRV PAGE ADDRESS 
; LOAO CONFIGURATION ADDRESS 
LOAD IHTEGRATED CONSOLE FLAG 
TEST FOR INTEGRATED CONSOLE PRESENT 
~UftP IF INTEGRATEO CONSOLE HOT PRESENT 
LOAD KEVBOARD STATUS CO""ANO 
READ STATUS FRO" 10C 
TEST FOR KEYBOARD PRESENT 

LOAD INITIAL COHFIGURATION 
JUMP IF KEY80ARD PRESENT 

J-----------------------------------
; CONSOLE IS EITHER SERIAL CRT OR TTV 
8SX2: 

BSX3: 

D, A 
TTYS 
RROY 
eSX3 
TTYI 
81X4 

D.JeFe 
uses 
RRDY 

ZERO A 
D CONTAINS OH, I.E.C-T.R-T,p.T,LaT 
GET TTY STATUS 
IS IT READV? 
JUMP IF TTV NOT READY 
OTHERWISE GET CHARACTER FRO" TTY 

LOAD INITIAL CON~IGURATJOH STATUS 
GET SERIAL CRT STRTUS 
IS IT READYI 
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LOC OBJ 

B~4 CA90E9 
E'A7 OBF£. 

E9P.9 E67F 
e'~B H20 
E'P.[) C290E9 

£'80 210300 
~'B3 72 
E~B4 2£0' 
B8~ 72 

BB7 CDOlEB 

EnA Fl 
E'BB B? 
BBe C2CEE' 
BBF !>B7B 
:Hl B7 
BC2 C2FCE9 
E'C5 ~B78 
E,er OF 
e'CB D2Fl£9 

E'CE 07 
E,eF l)AF1E' 
BI>2 3AFE2F 
B!>5 87 
B~b C2FCE' 
EH)9 ~'1C 
E,r.B CD21F8 
:H)E OF 
nl>F C>2FlE' 

;,:2 3E03 
BE4 32FE2F 
E'E? JEFf 
E'E9 J2FF2F 
BEC 3E04 
BE£ C3FE2F 

SEQ 

713 
714 
715 
716 
717 
718 

BU4: 

JZ 
IN 

ANI 
CPI 
JHZ 

BSX2 
USCl 

7FH 

BSX2 

JU"P BACKWARDS IF CRT HOT READY 
OTHERWISE. GET CHARACTER FRO" CRT 

"ASK OUT PARITY BIT 
DID USER TYPE IN A SPACE CHARACTER? 
START ALL OVER IF NOT A SPACE CHARACTER 

71~ 
720 
721 
722 

;-------------------------------
; AT THIS POINT THE CONSOLE DEYICE HAS BEEH DETERKINED 
8S)(5: 

723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
('41 
742 
743 
~44 
745 
746 8SX6: 
747 
748 
74' 
750 
751 
7S2 
753 
754 
755 
75' BSXS: 
;oS7 
758 
75' 
760 
761 
762 
i'f,3 
764 
i'65 
766' 
767 

H.loaVT 
", D 
L.IHITIO 
", D 

NL POINTS TO 110 STATUS BYTE 
REPLACE "ODIFIED 110 STATUS BYTE 
Hl POINTS TO INITIAL 110 STATUS BYTE 
SET INITIAL 1/0 STATUS BYTE 

G. CALL THE DIAGNOSTIC PROGRA" 

CAll DUGST 

H. IF DISK IS READY. TRANSFER TO ISIS.TO 

POP 
ORA 
JNZ 
IN 
ORA 
JNZ 
IN 
RRC 
JHC 

RLC 
JC 
LDA 
OR A 
JNZ 
I'IY I 
CALL 
RIte 
JHC 

"'YI 
STA 
"'YI 
STA 
"YI 
ap 

PSY 
A 
BSX6 
RSTS 
R 
B5)(10 
DSTS 

B5)(9 

8S)(8 

8SX9 
TRKO-2 
A 
8SI<10 
e,RDSTS 
IOCDP1 

BSX9 

A,(OUT CPUC) 
TRKO-2 
A,CPUC 
TRKO-l 
A,BTDGOF 
TRKO-2 

UNLOAD FLAG 
SET CONDITION CODES 
JUKP IF IHTEGRATE~ CONSOLE ACCESSED 
SA"PLE FDCC RESULT STATUS 
SET CONDITION CODES 
JU"P IF ERROR CONDITION 
SA"PL£ rocc STATUS 
IS IT READ.,.? 
JUftP TO "ONITDR IF DISK HOT READY 
OTHERWISE. PRIOR TO TRANSFERRING CONTROL 

TO TO.800T. WRITE AN INSTRUCTION TO 
TURN OFF BOOTSTRAP PRO" 

TEST FOR NOH DISK ACCESS 
JUKP IF NO ACCESS 
LOAD TEftPORARY STORAGE FOR RESULT BYTE 
SET CONDITION CODES 
JU"P IF ERROR CONDITION 
LOAD FLOPPV DEVICE STATUS CO""AHD 
READ STATUS FROM 1/0 CONTROLLER 
TEST FOR DRIYE READY 
JU"P IF NOT READY 

LOAD OUTPUT INSTRUCTION 
STORE IN RA" BEFORE DISK BOOT 
LOAD PORT ADDRESS 

TURH OFF BOOTSTRAP/DIAGNOSTIC RO" 
EFFECT IS SAKE AS: "VI A.BTO'OF 

OUT CPUC 
JMP TUO 

OTHERWISE, TYPE SICN-ON FOR RA" "ONITOR 
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~oc OIJ 

E9F1 211FEA 
BF4 a618 
UF' CDDEER 

BH 21 JJfEA 
£CJFF 060E 
eftOl. CDOEER 
EAD4 e3FIE' 

EAO? OE10 

EAO' '0 
fAOA C20'EA 
E A OD C CJ 

EAO£ 4E 
EAOF CD09F8 
E AU 23 
cA13 0' 
~A14 C20EEA 
EAt i' C9 

EA 18 80 
EAU 04 
EA 1ft U 
fA LB 00 
EAte 01 
EA lD 0030 

fA 1F 00 
EA20 OA 
EA21 5345524' 
EA2' 4553204' 

SED 

768 aSK': 
76' 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
712 
783 
784 
785 
786 
787 
788 
789 
7'0 
791 
792 
7'3 

8SX10: 

SDL Y: 

BDL\'l: 

SOURCE STATE"EHT 

LKI 
"VI 
CALL 

J. 

Ie. 

IDLY 

"VI 
OCR 
JHZ 
RET 

H,VERS 
8,lYER 
PRT" 

HL POINTS TD ADDRESS OF SIGN-ON "ESSA;E 
B CONTAINS LENGTH OF "ESSAGE 
PRINT SI;"-O" "ESSA;E 

BOOTSTRAP ALL DONE, SO IRANCH TO "ONITDR. 

BEGIN ; AT THIS POINT, INTERRUPTS ARE DISABLEP 

PRINT DISK ERROR "ESIAGE 

H,ER"SG 
8.lEU 
PRT" 
81X9 

800TSTRAP 

e,D"ENS 

C 
BDL Yl 

DELAY 1 

HL POINTS TO ADDRESS OF DISK ERROR NESSAGE 
8 CONTAINS LENGTH OF "ESSAGE 
PRIHT SIGN-OM NESSAGE 
PRINT "ESSAGE 

"S SUBROUTINE 

LOAD 1 NS. CDNSTAHT 

DECRENEMT COUNTER 
~UNP IF NOT EXPIRED 

7'" 7" 7" 
;.-.-.-.-.-.-.-.-.-~-.-t-.-.-t-.-.-.-.-.-.-.-.-.-.-.-t-t-.-.-.-.-.-t-.-. 

797 
7'8 
7" 
SOD 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
81S 
816 
817 
818 
819 

"OV 
CALL 
INl< 
OCR 
"HZ 
RET 

C.ft 
COP 
H 
8 
PRn 

C CONTAINS A CHARACTER FRO" THE "ESSAGE 
PRINT ON CONSOLE 

; KEEP LOOPING UNTIL EHTIRE "ESSAGE IS OUTPUT 

;t-t-t-t-t-.-t-.-t-t-t-.-t-t-t-t-t-.-.-t-t-t-t-t-t-t-.-t-t-.-.-t-t-t-.-t 

OISK 110 PARANETER BLoce 

lOP8' 
DB 80H J IOCII, NO UPDATE BIT SET 
DB 04H 110 INSTRUCTION, READ PI SIC 0 
08 26 READ 26 SECTORS 
08 0 TRACK 0 
1>8 1 SECTOR 1 
1>11 TRKO LOAD ADDRESS 

"ONITOR SICN-OII RESSACE 

YERS I 1>8 CR,LF.'SERIES II "ONITOR, Y I 
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LOC OBJ 

£A2' ·U2041>4F 
EA2D 4E49'HF 
EA3l 522t2056 
EA35 31 
£.A 16 2£ 
EAl7 32 
EA38 OD 
EIl39 OA 
00 \B 

EA1A OD 
EA lB OA 
tA 3 C 4449 5 34 B 
tHO 20455252 
EA44 4F52 
EAH C/o 
:R47 CIA 
003E 
EAU Ai 

EACO 
E A ca EE 
ERe, ~D 

EAeA C.C 
EACB B8 
EA CC 00 

EACD FE 
fACE ;:F 
EA Cf AA 
EA 1)0 CO 
E AI) 1 00 

£A1>2 ':3 
EAI>3 Dl 
EAD4 Cl· 
EROS Fl 

'EAD6 i>3FC 
EAI)8 Fl 
EAI>9 El 
EADA F9 
EAD8 213412 

SEQ SOURCE STATE"ENT 

820 D8 VER/IOt'O',' .',VER ROD lOt'O' 

121 D8 

822 LVER 
823 

EDU .-VERS ; LEM;TH OF IICN-ON "ESSAGE 

824 "ONITOI ERROR SIGN-ON "ESSAGE 
825 
826 £IMSI:: DB CI,lF,'D1SK ERROR',CI,lF 

827 
8~8 

82' 
830 
831 
832 
833 
834 
835 
836 
837 
838 
83' 
840 
841 
84~ 

843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
162 

LERI't EQU 
BTCKS": DB 

.-ER"SG 
OAoH 

; LENGTH OF ERROR SIGN-ON "ESSAGE 
i BOOT CHKSU"S TO 55H 

E~rT CODE T["PLATE. TO BE EXECUTED IN RA" 
THIS CODE IS ORIGINATED SO AS TO BE ALIGNED 
ACAI~ST THE TOP OF A PAGE (1 PAGE a 25' BYTES) 

lOS: 
~S£R 
HOC: 
DLOC! 
CL 0 C: 
BL 0 C: 

HOC: 
flOC: 
ALOe: 

SL ° c: 

EXIT : 

llOC 

ORG B8ASE + 02CSH 

EQU 
DB 
DB 
08 
DB 
DEI 

DB 
DB 
DB 
DB 
DB 

DI 
POP 
POP 
POP 
OUT 
POP 
POP 
SP HL 
LXI 

EDU 

TOS-8 
OEEH 
OOOH 
OCCH 
088H 
o 

NOT INTO 
OFFH 
OAAH 
USER AND H"SI( 
o 

D 
8 
PSY 
SOCP! 
PSY 
H 

N,1234H 

.-2 

BASE OF "ONITO~ WORK STACK 
BASE OF DEFAULT USER YORK STACK 
E REGISTER STORAGE 
/) REGISTER 
C REGISTER 
8 REGISTER 
CONFIGURATION BYTE 
BIT 0 • 0 IF IHTEGtATE/) CRT IS PRESENT 

• ! IF IHTEC~ATED CRT NOT PRESENT 
INTERRUPT "ASK 
CPU FLAGS 
A REGISTER 
LOV(SP) 
HIGN(SP) 

MONITOR STACK ORIGIN 
DISABLE INTERRUPTS TO PROTECT THIS SEQUENCE 
RESTORE D,E 
RESTORE 8.C 

RESTORE A AND FLAGS 
RESTORE ORIGINAL STACK YALUE 

RESTORE H.Li 1234H IS FILLER WHICH WILL 8E 
OYERVRITTEN BV RESTART ROUTINE 
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~oc 08J 

EAi)D 
EADE fB 
EAIH :399'7 

ERE1 
ERE2 0000 
ERE4 00 
EA£5 0000 
tA£" ao 

eREe C30000 

:A£8 C30000 

UEE C30000 

fAFl C30000 

EAF7 CJOOOO 

EAFA C30000 

EIl!:D :30000 

,)01l0 
. :)001 
')002 
OO~'3 
)0 ;)4 

)0')5 
·00;)6. 
·~l007 

EBOO 

tBO] 

~BOO 

800 C9 
801 00 
81)2 JO 
803 C' 

SEQ 

8~3 .£.. 
86,5 
.66 
~67 
.68 
86' 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
893 
884 
885 
886 
887 
888 
88' 
890 
,91 
8'2 
893 
99. 
"5 8" 
8'7 
8'8 
8" 
'00 
'01 
'02 
903 
904 
'05 
906 
'07 
908 

'0' 
'10 
, 11 
'12 
913 
914 
'15 
Hi 
917 

HlOC 

PLOC 
HOC: 

~rBLI 

tlL OC: 

tOLoe: 

R1LO(;: 

R2LDC: 

P lL DC: 

P 2l DC: 

L1 L DC: 

CSLO(;: 

EMDle: 

EQU 
E 1 
JMP 

EQU 
1>" 
D8 
1>" 
1>8 

• -1 

f-J 

° o 
o 
o 

JHP 0 

o 

J ENABLE INTERRUPTS 
s RETURN TO INTERRUPTED CODE: '78'" IS FILLER 

WHICH WILL BE OVERYRITTEM BY 'G' COft"ANo 
AND RESTART ROUTINE 

TRA' I ADD.ESS 
TRAP I ~ALUE 
TRAP 2 ADDRESS 
TRAP 2 YALUE 

J EXTENSI8LE 110 ENTRY POINTS 
FILLED IN WHEN USER GIYES ADDRESS OF OWN 
DRIYER ROUTINE ~JA 10DEF IYITE" CALL IN "ONITOR 

; THIS LABEL SHOULD 8E AT DEAOOH. 
;.-.-.-.-.-.-.-t-.-t-.-.-t-.-.-.-.-.-.-.-.-.-t-.-t-.-t-t-.-.-.-t-t-t-t-t-.-t-t 
; SELECTION CODES FOR USER 1/0 ENTRV POINTS 

UCI 
ueD 
urn 
UR2 
UPl 
UP2 
Ul1 
UCS 
; END 

EGU (eILOe-XTBl)/3 
EOU (COlOC-KTBl)/3 
EOU (R1LOC-XTBL)/3 
EOU (R2LOC-XTBl>/3 
EOU (PJlOC-XTBl)(J 
EOU (P2LOC-XTBl)/3 
EOU (Lll0C-XT8L>/3 
EOU (tSLOC-XT8L)/3 

OF BOOTSTRAP PRO" CODE 
~ •••••• t •••• * •••••••••••••••••••••••• t •••••••••••••••••••••••••••••••••••••••••• 
OIAGnN EQU OEBDOH STARTIN; ADDRESS OF DIAGNOSTIC PROGRA" 

WHEN ENTEREI> FRO" CALL FROK "OHITOR 
DIAC8T EOU OE80JH STARTINe ADDRESS OF DIACNOSTIC PROCRA" 

WHEN EHTERE~ FRO" CALL FROK BOOT 
DIG OEBOOH ! WHEN BURNIMG THE PROH, THIS SECTION OF CODE 

RET 
HOP 
HOP 
RE T 

WILL 8E OYERLAVED Bf THE REAL DIAGNOSTIC 
PROGRla. 

DEB03H 
BOOTSTRAPIDIAGNOSTIC PRO" 
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~oc 08J 

f800 
FeilD 

~800 

F803 
fo80' 
Fa09 
F80t 
F80F 
F912 
F815 
Feu 
F 818 
F8tE 
fo821 
F824 
F826 
1=829 
Fe2t 
F82F 
f 830 
F 834 
F838 
Filt 
FS"O 
f84S 
'844 

C351F8 
C38EF8 
C30FFC 
C39fFC 
C3E'FC 
C31E FO 
C344F~ 

C383FO 
C38HD 
C38tFD 
C394Fl> 
C37FFF 
0104 
C3AOFO 
CJIEFD 
C3CEFO 
12 
2843294' 
4ES44HC 
20434F52 
50313931 
38 
C31\6fF 
C3'4FF 

SEQ SOURC£ STATEMENT 

.18 l ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '1' ; ••••••••••••••••••••••••••.••••••••••.•••••••••••••••••.••••.••••••••••••••••.• 
'20 ; ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
921 
'22 
'23 
• 24 

;... . .. 
;... START OF NOHITOR paOPER ••• 
i'" ••• ; ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••• * •• 

'25 ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'26 
'27 
'28 

; .............................................................................. . 
lASE SET OF800H i eASE ~OORESS OF HON1JOR 

DRG 8ASE ; TOP 2K OF 64( ADDRESS SPACE 
929 ;.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
9:ro 

BRAMCH Ta8LE FOR 1/0 51ST£" (EXTERNAL 110 ENTRY POINTS) 

THE IONITOR IS fHTERED AT ENTRY POINT 'BEGIN' YIQ A JUftP FRO" THE BOOTSTRAP; 
THIS IN TU~H LEADS TO A JUN' TO ENTRY POINT 'START' THE OTHER ENTRIES 
IN THIS ~TA8LEu ARE EXTERN~L 1/0 ENTRY POINTS KNOtH TO THE USER PLUS 
THE OATE. YERSION. AND COPYRIGHT STAMPS. 

BEfiIN: 

'31 
'32 I 

'33 
'34 
'3:5 
'36 
'37 
938 
939 
'40 
'41 
'42 
'43 
'44 
945 

'4' 
947 
'48 
'4' 
'50 
951 
'52 
'53 

". 955 

95' 
'51 

STUTO 
C I 
R I 
CO 
PO 
lO 
CSTS 
IotHK 
IOSET 
MEMtHt: 
IOOEF 
IOCDRl 
DATE 
U I 
UO 
UPPS 
YERH 
'(C)lNTEl 

10CCO" 
IOCDR2 

RESET ENTRY 'OI~T 
lOCAL CONSOLE INPUT 
READER INPUT 
LOCAL CONSOLE OUTPUT 
PUNCH OUTPUT 
LIST OUTPUT 
LOCAL CONSOLE INPUT STATUS 
110 SYSTE" STATUS 
SET 110 COHFIGURATION 
COMPUTE SIZE OF "E"ORY 
DEfINE USER 110 ENTRY POINTS 
IOC INPUT 
DATE STAMP FOR MONITOR ROM 
up, INPUT 
upp OUTPUT 
upp STATUS 
YERSJON STAN' FOR "ONITOR RO" 

COR'1918' ; COPVRIGHT NOTICE IH ASCII REP 

; IOCCO" ENTRV POINT 
; 10C OUTPUT 

'58 ;.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
'59 
"0 .61 
'62 
"3 '6. 
'65 

'6' 
H~1 

"8 J 

'£RRO.' - EHTERED VIA JUM' FRO" YARlaUS ROUTINES IHEN AN ERROR IS DETEtTED 
PROCESS: ABNOR"AL EXIT FOR ALL "OHITOR ERROR COHOllJONS. 8£tAUSE Of'THE 

UNKNOWN STATE Of THE "ONITOR AS A RESULT OF A CDM"ANO OR DATA ERROR, 
THE YALUE OF THE "OHITOR STACK POINTER IS REIHITIALIZED AHO 
EXECUTIOH CONTINUES TO THE "AIN CO""ANO LOOP. 

INPur: MEwrOP,ros 
OUTPUT: SP POIHTS 
loUrIED: M,L SP 
STAt« USIIGE: 

TO BAS£ OF "ONITOI srACk 1M TOP PAtE OF COHTICUOUS lAM 
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LOC 08J 

~847 2A0400 
FlU 2Et' 
~IH F9 
F84~ CPOEFC 
FISO 23 

fa5t lE04 
F853 tl3FF 

~e55 Fe 
F85i COFEFD 
F8" C:DOEFC 
1=8~C 2E 
F8S[I C061FF 
F8~(I FEO'" 
=862 CM55F8· 
Fe6S D641 
~$67 FA47F8 
~96f1 OE02 
=SbC 1155F8 
F8GF 05 

~8'O 2182F8 
~8"3 FEU 

SEQ 

'" '70 
;71 
972 
973 
'74 
'75 
976 
'77 
'78 
979 
'80 
'81 
'82 
'B3 
984 
'85 
'86 
987 
'88 
'89 
'90 
'91 
'92 
"3 
'94 
"5 ", "7 
9'8 

'" 1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
100' 
1010 
1 0 11 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
101' 
1020 
1021 
1022 
1023 

SOURCE STATE"EHT 

REGISTER USAGE 
x c "ODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S • SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U III 

ERROR: 

USED AS INPUT. 
~ -
B -
I> -
H - X 
CARRY - X 
SIGH - X 
SP - S 
STRCK USAGE: 2 

"E"TOP 

c - S 
E -
L - lC 
ZERO - X 
PARITY - X 
PC -

8'l"TES 

LHLD 
!'tY I 
SP HL 
CALL 
DB 

L,TOS AND OFF" 
H POINTS TO TOP PAGE OF "E"ORY 
L POIHTS TO BASE OF STACK WITHIN THAT PA~E 
SP NOW POINTS TO BASE OF nOHITOR STACK 
OUTPUT THE ERROR INDICATOR CHAR 'I' 

THIS LOOP IS THE STARTING POJHT OF ALL CO"RAND SEQUENCES. 
IT IS ENTERED VIA A JU"P FRO" THE BEGINNIN& OF THE "OHITOR PROPER CODE, 
A FALL THROUGH FRO" THE ERROR ROUTINE, OR A RETURN FRO" A "ONITOR CO"ftAHO 
ROUTINE. 
IN THIS CODE INTERRUPTS ARE ENABLED AND A CARRIAGE RETURN 
AHO LINE FEEO ARE TYPED ALONG WITH THE PROftPT CHARACTER, ' I 

WHEN A CHARACTER 15 ENTERED FRO" THE LOCAL CONSOLE KEYBOARD. IT 
IS CHECKED FOR YALIDITY, THEN A BRANCH TO THE PROPER 

STRIHO; 

SHfRT: 

"Yl 
OUT 

EI 
CALL 
ell LL 
DB 
CALL 
CPI 
JZ 
SUI 
Jft 
(!IY I 
LXI 
PUSH 

LXI 
CPI 

A,BTI>COF 
CPUC 

Tl 
CR 
STAR T 
, A' 
ERROR 
C 12 
D,START 
D 

H,CTBL 
LCT 

DISABLE BOOT. I. E. SWITCH BOOT PROK 
OUT OF ADDRESSA8LE "E"ORY SPACE 

EHABLE INTER1UPTS 
TYPE (CR),(LF) 
OUTPUT A PERIOD 

GET A CHARACTER, ECHO IT. 
15 IT A CARRIAGE RETURN? 
JUnp IF IT IS 
OTHERWISE TEST FOR A-Z (YALID CO""AND RANCE) 
LESS THAN A, NOT A VALlI> CO""ANO 
ASSUI1E THE CO""AND NEEDS 2 PARAI1ETERS 
SET UP PSEUDO RETURN ADDRESS TO SI"UlATE 

EFFECT OF A CALL. CO""ANDS WHICH PERf OR" 
A RETURN WILL CAUSE THE STACK TO BE 
POPPED, THUS RETURNING TO ENTRV POINT 
START. THE' G' CO""AND, HOWEYER, WIPES 
OUT THIS ADDRESS WITH ANOTHER A~I>RESS 

OF ITS OWN CHOOSING (I.E. USER'S PC). 
LOAD POINTER TO PROCESSING ROUTINE PTRS 
TEST FOR OVERRUN 
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LOC 08J 

F975 F247F8 
F878 SF 
1=919 1600 
F 8 78 19 
Fsn 19 

~9i'[) H 
F87E 23 
F87F " 
F 8 SO if 
F8~1 E' 

FSS2 S6FS 
~8t14 4H8 
;:S% 47F8 
;888 33~~ 

F81l~ SFF9 
F8at 71)F~ 

F88E SCF9 
F8CJO i>5F9 
f8~2 HFS 
J:8H 47F8 
F8~b 47F8 
f8~8 4?F8 
F8~A FOF9 
;S'(; OlFA 
F&H 4H8 
F8~O 47F8 
F8A2 14FM 
F8A4 52FA 
F8Ab 8FFM 
r;8~8 47F8 
F8AR of7F8 
FaAC 47FS 
FSA[ DOFR 
F8BO 26FB 
FBS2 4H8 
C:SS4 ~6FB 

{IOU 

SEQ 

1024 
1025 
1026. 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
lOB 
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 
10" 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 

SOURCE STRTEHENT 

HOV 
INK 
"Oy 
HOY 
PCHL 

ERROR 
E, A 
D,D 
D 
D 

CO"MAND BRANCH TABLE. 

IF SO, THEM ERROR 
OTHERWISE, lOVE INDEX TO DE 

HL :a CTBLBASE + (2 • INDElC); HL NOli 'OINTS 
TO PROPER COMMAND IN COMMAND BRANCH TABLE 

GET LSI OF BRANCH LOCATION 

GET "58 OF 8RANCH LOCATION 
HL POINTS TO ADDRESS OF COMMAND CODE 
TAKE THE BRANCH 

THIS TABLE CONTAINS THE ADDRESSES OF THE ENTRY POINTS OF 
ALL THE COMMAND PROCESSING ROUTINES. IT IS ENTERED FROM THE MAIN 
COH"ANO LOOP. NOTE THAT AN ENTRY TO 'ERROR' 
IS AN ERROR CONDITION. I.E., NO COMMAND CORRESPONDING TO THAT 
CHARACTER EXISTS. 

CTBL: 

LtT 

OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
OW 
I)W 
OW 
OW 
OW 
I)W 
OW 
OW 
OW 
DW 
OW 
OW 
OW 
DW 
OW 
OW 
ow 
EQU 

ASSIGN 
ERROR 
ERROR 
01SP 
EOF 
FIll 
GOTO 
HEXN 
ERROR 
ERROR 
ERROR 
ERROR 
MOYE 
NULL 
ERROR 
ERROR 
QUERY 
READ 
SUBS 
ERROR 
ERROR 
ERROR 
WR I TE 
K 
ERROR 
Z 
('-CTBL)/2 

'A' CO"HAHD - ASSIGN 110 ~EYICE 

A - ASSIGN 1/0 UNITS 
B -
C -
I) - DISPLAY RA" ME"ORY 
E - ENDFILE A HEXADECI"AL FILE 
F - FIll "EURY 
G - GO TO ME"ORY ADDRESS 
N - HEXADECI"AL SUM AND DIFFERENCE 
I -
J -
K -
L -
" - "DYE "E"ORV 
N - PUNCH NULLS FOR LEADER ON PAPER TAPE 
o -
P -
Q - QUERY 110 SYSTEM STATUS 
R - READ HEXADECIKAL PAPER TAPE FILE 
S - SUBSTITUTE "E"ORY 
T -
U -
Y -
W - WRITE FILE TO PAPER TAPE IN HEX FORNAl 
K • EKANIN£ AND "ODIFV REGISTERS 
V -
Z - JHYOKE THE ~IRGNOSTIC PROGIAN 
LCT • ~UNBER OF 16-81T ENTRIES IN TABLE 

THIS ROUTINE NAPS SVNBOLIC DEYICE IDENTIFIERS TO BITS 
IN THE JIO STATUS 8VTE (108fT) TO ALLOY FOR LOCAL CONSOLE 
"O~IFICATION OF SYSTEM lID COMFfCURATION. 
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LOC OBJ 

FeB' CD61FF 
FeB' 2103Fc) 
FelC OE04 

F-81E 8E 
F81F 23 
F8eo CACDF8 
Fle3 23 
FIC4 23 
faC5 23 
FaCi OD 
FIC? C2BEF8 
F8CA C34He 

FICD 46 
FSCE 23 
F8CF 5E 
F81)O 23 
F SOl 56 
FSI>2 EB 

Fe03 CDUFF 
FID6 FEn 
FIDe C2D3F8 

F8DB CD6tFF 
FIDE FE2D 
F8EO CAD.F. 

F8E3 OE04 

F8ES BE 
F8E6 23 
F8E7 CAF2F. 
F8EA 23 
FIE8 00 
F8EC C2ESF. 
F8EF C347F8 

F8F2 CD"FF 
F8F5 FEOD 
F8F7 CIF2F. 
FeFA 3A0300 
f8FO to 

F8F£ 86 

SEQ 

1079 ASSIGN; 
1080 
1081 
1082 
1083 
1084 ,UO: 
1085 
108' 
1087 
1088 
10B9 
10'0 
10'1 
10'2 
1093 
10'4 
109' AS1: 
10" 
10'7 
SO'8 
10'9 
pOD 
11 01 
11 02 
11 03 
It04 ALUP1: 
11 05 
11 06 
11 07 
11 08 
1109 ALUP2: 
1110 
1111 
1112 
1113 
1114 
1115 A52: 
111 , 
1117 
1118 
111 , 
1120 
1121 
1122 
1123 
1124 AS3: 
1125 ALUP3: 
1126 
1127 
1128 
11 29 
1130 
1131 
1132 
1133 

CALL 
LXI 
"VI 

T I 
H,LTBl 
C, .. 

GET LOGICAL DEVICE CHARACTER (C,R,P,L) 
ADDRESS OF "ASTER TABLE 
ftAXI"U" Of .. ENTRIES 

------------------------------------------------------------~-------

C"P 
INK 
JZ 
INK 
INK 
INX 
DCR 
JHZ 
ap 

"OV 
JHK 
"OY 
I N X 
"OV 
XCHG 

" H 
ASI 
H 
H 
H 
C 
ASO 
ERROR 

B," 
H 
E," 
H 
D," 

CALL TI 
CP 1 ' .' 
JNZ ALUP1 

CALL r I 
CPI 
JZ ALUP2 

eft' 
INK 
JZ 
INK 
OCR 
JHZ 
ap 

CALL 
CP I 
.1HZ 
LOA 
ANA 

ORA 

" H 
AS3 
H 
C 
AI2 
EIIDR 

TI 
CI 
ALurl 
101'T 

• 
" 

HL POINTS TO IDENTIFVING CHARACTER IN LTBL 
DOES A-REe CONTAIN C,R,P, OR L? 
HL POINTS TO CORRESPONDIHG DEYICE "ASK 
VES IT DOES 

J NL POINTS TO NEXT 4-BVTE ENTRV IN LTBL 
DECRE"ENT LOOP COUNT 
TRY NEXT ENTRV 

J HO "ATCH, ERROR 

USER HAS SPECIFIED A VALID LOGICAL DEVICE 
I :. LO'ICAL DEVICE "ASK 
HL CONTAINS SUBORDINATE PHVS.DEY.TBL.ADDRESS 
E CONTAINS LSB OF PDT ADDRESS 

o CONTAINS "SB OF PDT ADDRESS 
HL POINTS TO lID SYSTE" PHYSICAL DEVICE 

TABLE (I.E. ACT.ART,APT. OR RtT> 

: SCAN INPUT UNTIL I.' 

: SCAN INPUT MHILE ' , (BLANK) 

J SET TABLE LENGTN 
IHDEX THROUGH PHYSICAL UNIT TAILE 
CO"PARE DEYICE CHAR WITH LE'AL VALUES 
HL CONTAINS DEVICE SELECT lIT PATTERN 
USER HAS SPECIFIED A VALID PHYS.DEVICE ASSIGHIHT 
NL POINTS TO NEXT ENTRY WITHIN THE TABLE 

CONT IIIUE LOOICUP 
J ERROR RETURN 

J ICAN INPUT UNTIL (CR) 

I eET 110 STATUS 
J 8 CONTAINS LOG DEY ftASIC. CLEAI OUT THE 

APPROPRIATE FIELD IN 10IrT 8ECAUSE ME AlE 
GOING TO CHANGE IT. 

I pur IN THE HEM STATUS FIELD 
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lOC OBJ 

fSFF 320300 
F '02 e, 

F'03 43 
F'04 Fe 
F'05 13F9 
F'07 52 
F908 F3 
F9/)9 18F9 
F90S ~O 

F' OC CF 
F90[) 23F9 
F'OF 4C 
F 91 0 IF 
f911 28F' 

F 913 '4 
F914 00 
F915 43 
FUi 01 
F917 42 
F918 02 
F919 31 
F91A 03 

F91B ,. 
F91C 00 
F 911) 50 
F 91 E 04 
F9lF 31 
F920 08 
F 9 21 12 
F922 OC 

F'23 54 
F924 00 
F925 50 
F' 26 10 
F927 31 
F'ze 20 

SEQ 

1134 
1135 
1136 

SOURCE SHiTEMENT 

STR 
RET 

108YT 

1137 "ASTER 110 DEYICE TABLE 
1138 J 4 ByrES/ENTRY 

RETURN IT TO "E"ORY 
RETURM CONTROL TO "AIN CO""AND LOOP 

1139 
1140 
1141 
1142 
1143 

BYTE 0 • IDENTIFYING CHARACTER 
BYTE 1 • LOGICAL DEVICE "ASK 
BYTES 2,3 • ADDRESS OF SUBORDINATE PHYSICAL DEVICE TABLE 

1144 LT8L: 
11 45 

1146 
1147 

1148 
114' 

1150 
1151 

DB 

OW 
DB 

DU 
08 

OW 
D8 

1152 OW ALT 
lUl3 
1154 J 1/0 SYSTEM 'HYSICAL DEVICE TABLES 
115' 2 BYTES/ENTRY 
1156 
1157 BYTE 0 = IDENTIFYING CHARACTER 
11'8 BYTE 1 • DEVICE SELECT BIT PATTERN 
11" 
1160 ACT: 
11'1 DB 'T',CTTY LOCAL CONSOLE. TTY 

11 62 

1163 

1164 

116S ART: 
116' 

11 61 

11 68 

11 " 

1110 APTI 
1171 

1.172 

1113 

DB 

DB 

DB 

DB 

D8 

DB 

1>8 

D8 

DB 

DB 

'C',CCRT 

'8~,BATCH 

'l',CUBE 

'T',RTTY 

'P',IPTI 

'l',RUSEl 

'2~,RUSE2 

'T',PrTV 

'P',PFTP 

'1',PUSU 

J LOCAL CONSOLE • CRT 

lATCH NODE LOCAL CONSOLE • READ,LIST 

USER DEFINED LOCAL CONSOLE DEYICE 

READER • TTY 

J READER • PTR 

J USER DEFINED READER DEYICE 

USER DEFINED READER DEYICE 2 

J PUICH • TTY 

PUMCH • PTP 

J USER DEFINED PUNCH DEYICE 1 
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LOC 08" 

F9H 32 
F92A 30 

F928 54 
F920 00 
F92J> 43 
F' 2E 40 
F92F 4C 
F910 80 
F 931 31 
F 912 CO 

F933 C039FE 
F936 01 
F 937 El 

F 938 C06AFE 
F9U COO7FE 

F~3E OE20 
F'",O CO 14F I) 
F ,..3 7E 
1=944 COOCFE 
~'H C04CFE 
F'U DAUF' 
F940 70 
F94E E'OF 
F"O C23EF' 
F"3 C3J8F9 

F956 CI)6AFE 

F' '9 OEOO 
F 958 CO 14F I) 
F95E C9 

"ONITOI, VERSION 1. 2, 4 JANUAR'I 1978 

SEQ SOURCE STfaTE"EHT 

1174 08 '2',PUSE2 USER DEFINED PUNCH DEVICE 2 

117' AL T: 
117' 08 'T',LTTY J LIST • TTY 

1177 DB 'C',LCRT J LIS T • CRT 

1178 DB 'L',LLPT LIST • LPT 

1179 08 'l',LUSE USER DEFINED LIST DEVICE 

1180 J.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
1181 J 
1182 J '0' CO""ANO - DISPLAY CONTENTS OF "E"OIY ON LIST DEVICE 

THIS ROUTINE EXPECTS TUO HEXADECI"AL PARAftETERS SPECIFYING 
THE BOUNDS OF A "E"ORY AREA TO BE DISPLAYED OM THE 
LIST DEYICE. THE "EMORY AREA IS DISPLAYED 16 BYTES 
PER LINE, WITH THE "E"ORY ADDRESS OF THE FIRST BYTE 
PRINTED FOR REFERENCE. ALL LINES ARE BLOCKED INTO INTEGRAL 
MULTIPLES OF 16 FOR CLARITY, SO THE FIRST AND LAST LINES "AY 
BE LESS THAN l' BYTES 1M ORDER TO SYNCHRONIZE THE DISPLAY. 

1183 
1184 J 
1185 
118(. 
1187 
1188 
1189 J 
11 90 
£191 
1192 

DISP: 
CALL E)cPR GET TUO ADDRESSES 

11 93 POP D fiET HIGH ADDRESS 
11 94 POP H GET LOW ADDRESS 
1195 DID: 
11 96 CALL LCRLF PRINT CR,LF 
11 97 
11'8011: 
11 9' 

CALL 

"VI 

DADR 

C. ' 

PRI NT "E"ORY ADDRESS 
, 

1200 CALL LO" PRINT SPACE 
1201 "OV A," 
1202 CALL DBYlE PRINT DAT" 
1203 CALL H 110 TEST FOR CO"PlETIOM 
1204 JC D12 RETURN ·TO "AIM LOOP 
1205 "OY A, L 
1206 ANI OFH PRINT CR,LF,AODRESS ON "UlTIPLE OF 16 
1207 JNZ D I 1 
1208 ap 010 
1209 012: 
1210 CALL LCRLF VRI T E CR,LF 
1211 "YI C,O 
1212 CALL LO" VRl TE A NULL TO TRIGGER CLOSE 
1213 RE T 
1214 :.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-t-.-.-.-.-.-.-t-.-t-. 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 J 

'E' CO"""ND - PUNCH HEXADECI"AL ENO-OF-FILE 

THIS ROUTINE PRODUCES A TER"IMATIOM RECORD VHICH PROPERLY 
CO"PLETES A HEXAOECI"AL FILE CREATED BY 'w' CO""A"OS. 
IT EXPECTS ONE HEXADECI"AL PARA"ETER, WHICH IT INTERPRETS AS THE 
START ADDRESS TO BE LOAD!D INTO THE USER'S PROcRA" COUNTER (LOCATE~ 

IH EKIT TE"PLATE) ON A SUBSEQUENT 'R' CO""AND; THIS START ADDRESS 
WILL REPLACE THE STORED YALUE OF THE USER'S PROGRA" COUNTER ONLY 
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LOC OBJ 

"5F 00 
f"O C03'FE "'3 CDESFC 
f"6 3,. 
"'7 AF 
F"8 57 
f"9 CDAFFE 
F"C £1 
f'60 CDAAFE 
'970 3EOl 
F972 CDAFFE 
F975 AF 
F976 '2 
F917 CDAFFE 

. F97,. e30tFA 

F'70 OC 
F97E CD3'FE 
'.81 Cl 
F '82 01 
F983 El 

F'84 71 
F'.5 CD4CFE 
f.88 0284F' 
F.88 e, 

SEQ SOURCE STATEMENT 

1224 J IF THE START ADDRESS IS NONZERO. 
1225 J 
1226 EOF: 
1227 OCR 

CALL 
CALL 
1>8 
XRA 
"OY 
CALL 
POP 
CALL 

C 
EXPR 
POC 

C:-l; GET ONE PARA"ETER 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
12 38 
1239 
1240 
1241 

"YJ 
CALL 
XlA 
SUB 
CALL 
J"P 

• I' 

A 
O,A 
P8YTE 
H 
PAU 
A. 1 
PBYTE 
A 
o 
PBYTE 
NUO 

PUT (START ADDRESS) ON TOP OF STACK 
OUTPUT RECORD "AU (':') 

2ERO CHECKSUM 
o :- OJ A :- 0 
OUTPUT A RECORD LENGTH OF 2ERO 
RETRIEVE START ADDRESS 
OUTPUT IT AS THE LOAD ADDRESS 
RECORD TYPE z 1 
OUTPUT RECORD TYPE 
A I. ° 
D CONTAINS RUNNING CHECKSUN 
OUTPUT CHECKSU" 1= -0 
PUNCH TRAILER AND RETURH 

1242 J.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-t-.-t-.-t-t-.-.-.-.-.-.-.-.-. 
1243 
1244 , 'F' CO""AND - FILL RA" WITH 8-8IT CONSTANT 

THIS ROUTINE EXPECTS THREE HEXADECI"Al PARA"ETERS. THE 
FIRST AND SECOND (1' BITS) ARE INTERPRETED AS THE BOUNDS 
OF A "E"ORY AREA TO 8E INITIALIZED TO A CONSTANT YALUE, 

1245 
1246 
1247 s 
1248 
1249 
1250 
1251 
12SZ 

J THE THIRD PARA"ETER (8 BITS) IS THAT VALUE. 

1253 
1254 
1255 

FILL I 

INR 
CALL 
POP 
POP 
POP 

C 
EXPR 
8 
D 
H 

C I- 8-8IT CONSTANT 
DE I. HI~H ADDRESS 
HL :. LOW ADDRESS 

1256 FlO: 
1251 "OY 

CAll 
",C STORE CONSTANT 1M "E"ORY 

I TEST FOR CO"PLETIOH 
CONTINUE LOOPINII 

12S8 
12" 
1260 

"Ne 
RET 

H ILO 
FlO 

110 BACK TO START 
1261 I.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-t-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
1262 J 

12'3 
126. 
1265 J 
1266 
1261 
1268 J 
126' J 
1270 
1271 J 
1272 
1273 
1274 I 
1275 J 
12 76 
1277 
1278 

'G' CO""ANO - 110 TO (ADDRESS), OPTIONALLY SET BREAKPOINT<S) 

THE II CO"NAND IS USED FOR TRANSFERRIN~ CONTROL FRO" THE 
"ONITOR TO A USER PROGRAft. IT HAS SEVERAL "ODES OF 
OPERATION. 
IF ONE HEXADECIMAL PARA"ETER IS EHTERED, IT IS INTERPRETEO 
AS·THE ENTRY POINT OF THE USER PROIIRAN AND A TRANSFER TO 
THAT LOCATION IS EXECUTED. 
IF ADDITIONAL (UP TO 2) PARA"ETERS ARE ENTERED. THESE ARE 
CONSIDERED 'BREAKPOINTS', I.E., LOCATIONS WHERE 
CONTROL IS TO BE RETURNED TO THE "ONITOR UNEN THEY ARE 
ENCOUNTERED IN COURSE OF EXECUTING THE USER PROGRA". 
IF TNE FIRST PARAMETER IS NOT EHTERED, THE STORED YALUE 
OF THE USER'S PROGRAN COUHTER (REGISTER P) IS USED AS 
THE USER PROIIRA" ENTRY POINT. 
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loe 08.1 

"IC 2A0400 
F'IF 2E02 
F "1 E3 

F"2 CDC5FE 
F'" CAA4F' F'" CD7AFE 
F,'8 E8 
F"C 2A0400 
F"F 2EEl 
F'AI 72 
F9A2 28 
F9A3 73 

F9A4 OA01F' 
F'A7 110200 

F9AA COOEFC 
F9AO 2D 
F'AE CD74FE 
F'll £5 
'982 14 
F983 DAIAF' 
F'.6 10 
F987 C2AAF' 

F'8A D247F8 
F'IO 2A0400 
"CO 2EE2 

SEa 

127' 
1210 
U81 
U82 
1283 
U84 
1285 
1286 I 
1287 
1288 
128' 
12'0 s 
12U 
12'2 
12'3 12'. 
12'5 
12" J 

THIS 
l. 

SOUICE STATEMENT 

CO""AND 10lKS IN THE FOLLOIING "ANNERr 
IT FINDS THE EXIT CODE IN TOP OF IAR AND PLACES THIS ADDRESS IN THE 
"ONITOR'S STACK, REPLACIN; THE RETURN ADDRESS TO ENTRY POINT START 
THAT UAS PLACED THERE 8V THE RAIM CORRAND LOOP 

2. IF THEIE IS NO FURTNER INPUT (I.E. ONLY (CR» THEN BY EXECUTING A 
RET, UE CAUSE EKECUTION OF THE EXIT CODE. UHICH COHTAINS It JU"P TO 
A) A DUMNY ADDRESS (I F IIIPROPER USE OF CO"MAND), B) THE PROCiRAN 
COUNTER FRO" UHEN THE USER PROGRA" WAS INTERRUPTED OR BREAKPOINT 
WAS ENCOUNTERED. 

3. IF THERE IS A START ADDRESS SPECIFIED. THIS YALUE IS STORED OYER 
THAT PART OF THE EXIT CODE WHICH CONTAINS THE JNP INSTRUCTION. 
IF THERE 18 HO FURTHER INPUT, A RET IS EXECUTED AND THE EXIT 
CODE IS EXECUTED. 

4. IF TRAPS (BREAKPOINTS) ARE TO 8E SET, THEN THEV ARE READ IN AHD PLACED 
ON THE 10MITOl STACK. THEY ARE THEN STORED 1M THE PROPER SECTION OF 
THE EXIT TE"PLATE. ALSO, IN THE USER'S PROCRAN THE IHSTRUCTION SPECIFIED 
BY THE IREAKPOINT ADDRESS IS SAVED IN THE EXIT TE"PLATE AND REPLACED 
WIT" A RST ° INSTRUCTION. 

12'7 5. THE EXIT CODE IS EXECUTED AND CONTROL IS PASSED TO THE USER PROGRA". 
u,a 1i0TO: 
12" 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 '00: 
1317 
1318 
131' '01: 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 1i02: 
1329 
1330 
1331 
1332 
1333 1i03: 

LHLD 
"YI 
)CT NL 

CALL 
JZ 
CALL 
KC"G 
LHLD 
"YI 
ROY 
DCX 
ROY 

JC 
LXI 

CALL 
D8 
CALL 
PUSH 
INR 
JC 
OCR 
.1HZ 

"E"TOP 
L,EICIT AND OFFH 

PCHIC 
GOO 
PAD 

"E"TOP 
l,PLoe AND OFFH 
",0 
H 
",E 

eo"c 
I _, 

PARA" 
H 
D 
1102 
E 
CiOI 

ERROR 
"E"TOP 
l,TLOC AND OFFH 

NL NOW POINTS TO EXIT CODE IN TOP OF RAN 
REPLACE THE START RETURH ADDRESS IN THE 

STACK (PUSHED BV "AIH CO"NAND LOOP) WITH 
THIS EKIT CODE ADDRESS SO THAT WHEM THE 
G CD"NAMD DOES A RETURN, THE EXIT CODE 
WILL BE EXECUTED INSTEAD OF THE "AIN 
COINAND LOOP. 

I ;ET A CHARACTER, SET Z,t 
I IF • " ',', OR (CR): 

CiET NEY PC VALUE 
DE • HEll PC 

Hl HOW POINTS TO PLOC 1M EXIT CODE IN TOP OF RA" 
STORE MS8 OF "ODIFIED PC IN EXIT CODE IN RA" 

STORE LS8 OF "ODIFIED PC 1M EXIT CODE IN RA" 

JU"P IF (CR> (ND TRAPS TO BE SET) 
SET COUHTER(S), 0=0, E=2 

ISSUE A PRO"PT FOR A TRAP 

GET A TRAP 
SUCK IT 
UP 1 COUNTER 

I TER"IHATE IF CR ENTERED 
0011" THE OTHER 
CiET ONE "ORE TRAP 
o CONTAINS HOW "ANV TRAPS 
LAST TRAP NOT FOLLOWED BY 

(lOR 2) 
CR 

HL NOW POIHTS TO TlOC (BEGINNINC OF TRAP 
AREA) IN EXIT TE"PLATE IN TOP OF RA" 

IC CONTAINS THE USER SPECIFIED TRAP ADDRESS 
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LOt 08J 

F9C2 Cl 
F9C3 '71 
':'C4 23 
F'CS 1'0 
F"'C623 
F' C 7 GA 
f'C8 77 
F9C' 23 
F'CA 3Ee? 
F'CC 02 
F' CD 15 
r9C£ C2C2F' 

F91>1 CDFEFD 
F'1)4 C9 

F'1>5 CD3'FE 
F91>8 CDFEFD 
F'1>8 !) 1 
F9DC El 
~'!)D E5 
f91>£ 19 
;:9DF CD56FE 
F'E2 CD93FC 
F~ES £1 
F'E6 7D 
F'E7 93 
F'E8 6F 
F'E9 7C 
F9EA 9A 
F9EB 67 
F9EC CDS6FE 
F9EF C' 

':'FO OC 
F'f'l CD3HE 
F~H·4 C1 
F'F5 D1 
F'F6 :1 

SEQ 

1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
134' 
1350 
13 51 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
135' 
1360 
13& 1 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
138 i 
1382 
1383 
1384 
1385 
1386 
1387 
1388 

G04: 

SDURCE STATE"ENT 

POP 
!'lOY 
INK 
!'lOY 
INK 
LDU 
"OY 
INK 
!'IV 1 
STU 
DCR 
JHZ 

CALL 
RE T 

B 
It, C 
H 
It, B 
H 
8 
", A 
H 
AdRST 0) 
B 
D 
~03 

CRlF 

eET A TRAP (BREAKPOINT) A~PRESS 
STORE LS8 OF TRAP ADDRESS INTO TRAP AREA 

STORE "S8 OF TRAP AD~RESS INtO TRAP AREA 

FETCH opeODE BYTE 
PUT IN TRAP AREA 

REPLACE THE USER'S OPCODE IN USER PROGRA" 
"ITH A RST 0 

00 SA"E THIHG AGAIN FOR 2ND BREAKPOINT 

EXECUTE "ONITOR EXIT CODE, RETURNING TO 
USER CODE 

i.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. -.-.-.-.-.-.-.-. 
'H' CO""AND - COMPUTE HEXADECI"AL SU" AND DIFFERENCE 

THIS ROUTINE EXPECTS TWO HEXADECI"AL PARAftETERS. 
IT CO"PUTES THE SUN AHD DIFFERENCE OF THE TUO VALUES 
AND DISPLAYS THEN ON THE LOCAL CONSOLE DEVICE AS FOLLOYS: 
(Pl+P2> (Pl-P2> 

HEXH: 
CALL 
CALL 
POP 
POP 
PUSH 
DAD 
CALL 
CALL 
POP 
110Y 
SUB 
"OY 
"0\/ 
588 
"OY 
CALL 
RET 

EXPR 
CRLF 
~ 

H 
H 
D 
LADR 
Bue 
H 
A, L 
E 
LA 
A.H 
D 
H, A 
LADR 

GET TUO HURlERS 

DE CONTAINS P2 

HL CONTAINS PI 
HL := HL + DE := PI + P2 
DISPLAY SUM 
TYPE A SPACE 
HL CONTAINS PI AGAIN 
COMPUTE NL-DE 
A :. LSB OF P1 - LSI OF P2 
A :. LSB OF (PI - P2) 

A := "58 OF PI - "SB OF P2 WITH CARRY 
H 1= MSB OF (PI -P2) 
DISPLAV DIFFERENCE 

lHIS ROUTINE EXPECTS THREE HEXAOECl"AL PARANETERS FRON THE 
LOCAL CONSOLE. THE FIRST AND SECOND PARA"ETERS ARE THE 80UNOS OF 
THE "E"ORY AREA TO BE MOVED, THE THIRD PARA"ETER IS THE 
STARTING AO~RESS OF THE DESTINATION AREA. 

"DYE: 
ItU 
CALL 
POP 
POP 
POP 

C 
£)cPR 
8 
D 
H 

GET THREE ADDRESSES 

DESTIHATION ADDRESS 
SOURCE END ADDRESS 
SOURCE START ADDRESS 
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LOC OBJ 

FH? 7E 
F'F8 02 
F ,,~, 03 
F'FA CD4CFE 
F'Fl) 1>2F7F' 
FAOO C' 

FA01 CD6t FF 
FA04 FEOD 
FA06 C247F8 

FAO' 06le 

FAOB CDE5FC 
FAOE 00 
F ROF 05 
FAIO C20lFA 
FA13 C' 

FAt4 CD61 FF 
FA17 FEOD 
FAU C247F8 
FAlC 0604 

FAtE 2103F' 

FA21 CDFEFD 
FAZ4 4E 
FA25 CD95FC 
FA28 CDDEFC 
FA2B 3D 
FA2C 23 
FA2D 7£ 
FA2E 2F 
FAU 4F 
FA30 23 
FA31 5E 
FA32 23 

SEQ 

1389 "VOl 
1390 
13' 1 
13'2 
13'3 
13'4 
1395 

SOURCE STATE"ENT 

nov 
STAX 
INK 
CALL 
JNC 
RE T 

II '," 
8 
8 
HILO 
"VO 

&ET A DATA BVTE 
STORE AT DESTINATION 
nOVE DESTINATION POINTER 
TEST FOR conPLETIOH 

13'6 ;.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
1397 
1398 
1399 
1400 
14 01 
1402 J 
14 03 
1404 
l40S 

'N' eOn"AND - PUNCH NULL CHARACTERS FOR TAPE LEADER/TRAILER 

THIS ROUTINE PUNCHES 60 MULL CHARACTERS ON THE DEVICE ASSIGHEO 
AS THE PUNCH. IT IS ENTERED YIA A JU"P TO ENTRY POINT MUD 
FRO" THE 'E' CO""AHD AS YELL AS BEING INYOKED BY 
THE 'H' CO""AHD. 

NULL: 

1406 
1407 
1408 NUO: 
1409 
1410 HLEAD)(: 

CALL 
CPI 
JHZ 

1411 CALL 
141 2 I>B 
1413 I>CR 
1414 JNZ 
IUS RET 

TI 
CR 
ERROR 

B.60 

poe 
o 
8 
NLEAOX 

REQUIRE CR 

SET TO PUNCH 60 NULLS 

PUNCH ONE ASCII NULL CHARACTER (aOOH) 

00 IT FOR 60 TI"ES 

1416 ;.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- ••• -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
141 7 J 

1418 I Ig' CO""ANO - 1/0 SVSTE" STATUS QUERY 
141' J 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
142' 
1430 

THIS CO""AND IS INYOKED IY TYPING THE LETTER Q. THIS 
CO""ANO PRODUCES A LISTING OF LOGICAL 110 DEVICES AND 
THEIR CORRESPONDING PHYSICAL OEYICE ASSIGNIENTS. THE 
DATA DISPLAYED IS EQUIYALENT TO THE CURRENT YALUE OF IOBYT. 

QUERY : 
CALL 
CPI 
"HZ 
nI 

LXI 

TI 
CR 
ERROR 
8,4 

REIUIRE CR 

SET UP OUTER LOOP COUNTER. 
THERE ARE 4 LOCICAL DEYICES. 

1431 80: 
1432 CALL 

"0' CAll 

CRlF 

POINT HL AT LOGICAL DEVICE TABLE. 
OUTER LOOP 
START A NEY LINE. 

1433 
1434 
1435 
1436 
1437 
1438 
143' 
1440 
1441 
1442 
1443 

CALL 
D8 
INK 
lOY 
e"A 
"OV 
INK 
"0' INK 

'. ' 
H 

DISPLAY LOGICAL DEYICE IDENTIFIER. 

J OISPLAY , .' 
POINT AT "ASK FOR LOCICAl DEVICE. 
FETCH "ASI(. 
INYERT IT 

J PUT IN C 
POINT AT PHYSICAL DEYICE TAILE 
ADDRESS OF SUBORDINATE 

J TAILE 
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LOC OBJ 

FA 33 " 
fA14 23 
FA35 E8 
FAli 3A0300 
FAH Al 
FA3A C5 
FAU 0604 

FA3D 4E 
FA1E 23 
FA IF 8E 
FA40 CA48FA 
FA .. 3 23 
FA44 05 
FA4S C23DFA 

r:A4e CD95FC 
FA 4B E8 
FA4C Cl 
FA4D 05 
FA4E C221FA 
FASt C' 

FA52 00 
FA53 C039FE 
FA" CDFEFO 

FA" C058FF 
FASC FE3A 
FASE C259FA 
F'R'1 AF 
FA62 51 
FA63 CDD8FD 

FA" CA9EFA 

SEQ SOURCE STATE"EMT 

1444 
1445 
1446 
1447 
1448 
144' 
1450 
1451 Ql: 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
14" 821 

"OY 
INX 
XCHe 
LDA 
ANA 
PUSH 
"VI 

"OY 
INX 
C"' 
JZ 
INX 
OCR 
JMZ 

14'0 CALL 
1461 XCHG 
14'2 PDP 
1463 OCR 
1464 JNZ 
1465 RET 

IOBYT 
C 
8 
8,4 

e," 
H 

" Q2 
H 
B 
Q1 

B 
B 
gO 

I HL (- 'HYSICAL DEVICE TABLE 

PHYSICAL SELECTION 
SAYE OUTER lOOP COUNTER 

J SET UP IMMER lOOP COUNTER 
INNER LOOP 
eET PHYSICAL DEVICE IDENTIFIER 

TEST FOR EIUALITY 

POINT AT NEXT ENTRY 
J DEeRE"EMT INNER leop 

DJSPLAY PHrSICAL DEVICE 
J POIHT AT "ASTER TA8LE 

J DECREIEHT OUTER LOOP 

146' It-.-t-.-t~.-t-t-.-t-t-.-.-t-.-t-t~t-.-.-t-t-t-.-t-.-t-.-t-.-t-t-t-t-t 
1467 J 
1468 J 'R' CD""A"D - READ HEXADECI"Al FILE 
146' 
1470 $ THIS ROUTINE READS A HEXADECI"AL FILE FRO" THE ASSIGNED 
1471 I READER DE'ICE AND LOADS IT INTO "E"ORY. ONE HEXADECI"Al 
1472 J PARAMETER IS EKPECTE~. THIS PARAMETER IS A BASE ADDRESS 
1473 TO BE ADDED TO THE "ENDRf ADDRESS OF EACH DATA BYTE ENCOUNTERED. 
1474 IN THIS UAY, HEXADECI"AL FILES "AY 8E lOADED IHTO "E"ORY 
1475 J IN AREAS OTHER THAH THAT FOR WHICH THEY WERE ASSE"8LED OR CO"PJLE~. 
1476 ALL RECORDS READ ARE CHECKSU"MED AND COMPARED AGAINST THE 
1477 CHECKSUM IN THE RECORD. IF A CHECKSUM ERROR (OR TAPE READ ERROR) 
1478 OCCURS. THE ROUTIHE TAKES AN ERROR EXIT. NOR"Al LOAPIHG IS 
1479 TER"INATED UHE" AN EOF RECORD IS ENCOUNTERED. THE ADDRESS 
1480 GIVEN WHEN THE EOF RECORD WAS CREATED ('IA THE 'E' CO""AND) REPLACES 
1.81 THE USER'S STORED PC YALUE ONLY IF THE ADDRESS UAS NONZERO. 
1482 A TRANSFER TO THE PROGRAM "AY THEN 8E ACCOMPLISHED BY A 'C(CR)'. 
148J READ' 
1484 
1485 
1486 
1487 REDO: 
1488 
1489 
1490 
1491 
14'2 
1493 
1494 
149' 
14" 
1497 
14'8 

OCR 
CALL 
CALL 

CAll 
CPI 
JNZ 
XRA 
"OY 
CALL 

JZ 

C 
EXPR 
CRlF 

UK 
': ' 
REDO 
A 
D,. 
BYTE 

R£D3 

GET ONE ADDRESS; C : '" 1 
GET THE HEX BASE ADDRESS 
OUTPUT A (CR)/(lF> 

GET AN ASCII CHARACTER FRO" THE READER 
IS IT A START OF RECORD MARK (':')1 
LOOP UNTIL WE FINO SUCH A RECORD "ARK 

D WILL CONTAIN THE CHECKSU"i INITIALIZE TO 0 
READ 2 ASCII CHAR REPRESENTING THE RECORD 

LENGTH AND DECODE THE" INTO 8 8lTS BINARV 
STORIN; THE RESULT IN A-REG 

JU"P IF ZERO RECORD LENGTH BECAUSE THIS 
"EAMS IT'S AN EOF RECORD SO WE'RE DONE 

E :. RECORD LE~GTN 
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LOC 0 ... 

FA6A COOIFD 
FAi. 61 
FA6E COOIFD 
FA 71 iF 
FA72 CODIFD 
'A75 48 
FA76 £5 
FA77 2100FF 
FA7A 39 

FA78 CODIFO 

FA7E 77 
FAt'F 23 
F.80 1 D 
FA81 C271FA 
FA84 CDDIFD 

FA87 C247F8 
FAIA 1>1 

FA88 E3 

FAle E8 
FAeD 19 
FA8E 0600 
FA90 09 
FA91 £8 
F.'2 E3 

FA93 2B 
FA94 7£ 
FA95 18 
FA" 12 
FA97 00 
FAU C29JFA 
FAU C3S9F. 

SEI 

149' 
liDO 
liD 1 
&SOZ 
1503 
1504 
lS05 
1506 
1507 
1508 
150' 
151 0 
1511 
15 12 
1513 
1514 
1515 
1516 
1517 
1518 
151 , 
uno 
1521 
1522 
1523 
1524 
1525 
152' 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
153' 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
154' 
1547 
1548 
1549 
1550 
1551 
1552 
1553 

SOURCE STArENENT 

CALL BYTE 
"OV H,A 
CALL IYTE 
"DV L'" 
CALL IYTE 
"OV e,E 
PUSH " 
LXI H.-25' 
DAD SP 

REO 11 
CALL IYTE 

"OV R,A 
INX H 
OCR E 
.. HZ REDI 
CALL BYTE 

JHZ EIROR 
POP 0 

KrNL 

KCN' 
DAD 0 
"YI B,O 
DAD B 
ICCHe 
XTHL 

1------------------------------REDZ: 

DCIC H 
"OV A." 
DelC 0 
STAX 0 
OCR C 
JNl RED2 
J"P REDO 

;-------------------------------
RED3: 

PUSH B 

1 eET "SI OF LOAD ADDRESS 
H la "58 OF LOAD ADDRESS 
eET lSI OF LOAD ADDRESS 
L la LSB OF LOAD ADDRESS 
CET RECORD TYPE AND IGMORE IT 
C Ja RECORD LENeTH 
STORE LOAD ADDRESS ON THE STACK 
CO"PUTE IUFFER POIHTER 
HL HOU POINTS TO THAT PART OF THE "ONITOR 

STACK ONE PA'E (25' BYTES) BELOW WHERE 
THE SP IS CURRENTLY POINTIN' 

ME MILL HOM READ DATA FRO" THE FILE RECORD 
AND STORE THE" TE"PORARlLY IN THE "ONITOR'S 
STACK STARTIMG FRO" A LOW "E"ORY ADDRESS AND 

J "DYING TOMARO A HIGHER "EflORV ADDRESS (REYERSE 
OF USUAL PROCEDURE WHERE STACK CROWS OOWN) 

READ DATA; NOTE: 8 BITS OF "E"ORY (DATA) 
IS REPRESENTED AS 2 HEX CHAR AND EACH HEX 
NEX CHAR IS REPRESENTED AS ONE 8 BIT ASCII CHAR 

1 PUT DATA IN "ONITOR BUFFER 
"OYE ·UP· THE STACK 

J DEC RElENT RECORD LENGTH COUNT 
LOOP UNTIL RECORD LENGTH COUNTER IS 0 

J READ THE CHECKSU" RECORD FRA"E --- PRIOR TO 
CALL TO BYTE, D-REG CONTAINED SUI DF DATA 
RECORDS. THE CHECKSU" FRA"E SHOULD CONTAIH 
THE MEGATIYE OF TNIS SU". BYTE ADDS D AND A 
TOGETNER AND SETS THE ZERO BIT IF 0 = (-A) 

CHECICSUfI ERROR 
DE = LOAD ADDRESS; STACK ENTRV POINTED TO BY SP 

MOl CONTAIMS BASE (8IAS) ADDRESS 
NL • lIAS ADDRESS, CONTENTS OF STACK ENTRV 

POINTED TO BY SP NOM IS ADDRESS ONE ABOYE 
UHERE LAST DATA IS STORED 1M "ONITOR STACK 

DE a BIAS ADDRESS, HL I: LOAD ADDRESS 
J NL I: BIAS. LA 

BC • RECORD LENGTH (RL) 
HL a BIAS. LA • IL 
DE a 81AS • LA + RL. HL = BIAS 
HL POINTS TO ADDRESS 1 GREATER THAN WHERE LAST 

DATA IS STORED 1M "DNITOR STACK 

LOAD INTO PROPER AREA 1M RA" BUT IN 
REYERSE ORDER 

DECRE"EMT STACIC BUFFER POINTER 
J A :11: DATA 

DECREIENT "ERORY POIMTER 
; PUT DATA IN DESIGNATED ADDRESS 

KEEP DOINIi THIS UNTIL RECORD LENGTH 
COUNT IS EXHAUSTED 

DONE UITH ONE RECORD, GO GET ANOTHER 

EOF RECORD - ENTIRE FILE HAS BEEN READ IN 
# SAYE 8,e 
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lOC 08" 

FA'f CDDBFD 

FAA2 4? 
FUt] CDDIFD 
FAA' .F 
FAA? 80 
FIUt8 CAI3FA 
FRA8 2140400 
F.UE 2EEI 
FRBO 70 
FA81 28 
FA82 71 

FA83 Cl 
FAI4 CDD'FD 
FA87 CDDIFD 
FAIA C247F8 
FA80 E1 
FA8£ C, 

FASF CD74FE 
FAC2 DB 

FAC] 7E 
FAC4 CDSIFE 
FAC? CDDEFC 
FACA 20 
FAce CDCSFE 
FACE D8 
FACF CAD'FA 
FAD2 E. 
FAQ3 CD7AFE 
FAD' E8 
FAD? 73 
FAD8 1)8 

FAD' 23 
FItDA C3C3FA 

SEQ SOURCE STATENENT 

1554 
1555 
1556 
1557 
1558 
15S9 
1560 
1561 
15'2 
1563 
"64 
1565 
1566 
1567 
156. RED4' 

CALL 

lOY 
CALL 
"OY 
ORA 
JZ 
LHLO 
"YI 
lOY 
DCX 
ROY 

15" POP 
1570 CALL 
1571 CALL 
1572 az 
1573 POP 
1574 RET 

BYTE 

8.A 
BYTE 
C,A 
I 
RED4 
"E"TOP 
L.PLOC 
II,. 
H 

8 
BYTE 
IYTE 
ERROR 
H 

AND OFFH 

GET "58 OF LDAD ADDRESS OF EOF RECORD ---
TNIB IS THE (START ADDRESS) SPECIFIED IN 
r HE' E 'eo N." AND. I F IT I S ZE RD. I) ° NOT 
"OOIFY THE USER'S STORED PC IN EXIT TE"PLATE 

J 8 :. "SB OF START ADDRESS 
eET LS8 OF START ADDRESS 
C I- LSB OF START ADDRESS 

J SEE IF START ADDRESS IS 0000 
J JU"P IF IT IS (DON'T SET HEW PC) 

HL POINTS TO PLOC IN EXIT CODE IN 
STORE "sa Of START ADDRESS 
HL POINTS TO PLOC - 1 OF EXIT CODE 
STORE LSB OF START ADDRESS 

J FINISH PROCESSING EOF RECORD 
REsrORE B.e 

J GET RECORD TYPE AND IGNORE IT 
I eET CNECICSU" 

JUNP IF CHECKSUN ERROR 
J CUT lACK STACK POINTER 

TOP OF RAil 

157' ,.-.-.~.-.-t-.-t-.-.-t-'·'-t-.-.-.-.-.-.-.-.-.-.-t-.-.-.-.-.-t-.-.-.-. 
1576 J 
1577 J 's' CO""AHD - SUBSTITUTE "E"ORY 
1578 I 

157' 
1580 J 
1581 
1582 J 
1583 
1584 I 
1585 J 
1586 J 

1587 

THIS ROUTINE EXPECTS ONE PARA"ETER FRO" THE LOCAL CONSOLE. FOLLOWED 
BY A SPACE. THE PARA"ETER IS INTERPRETED AS A "E"DRY LOCATION 
AND THE ROUTINE WILL DISPLAV THE CONTENTS OF THAT LOCATION. 
FOLLOWED BY A DASH (-). TO "ODIFY IIE"ORY. TYPE IN THE NEW DATA 
FOLLOWED BY A SPACE OR A CARRIAGE RETURN. IF NO "ODIFICATIOH 
OF THE LOCATION IS REQUIRED, TYPE ONLY A SPACE OR CARRIAGE RETURN. 
IF A SPACE WAS LAST TYPED, THE HEXT "E"ORY LOCATION WILL BE DISPLAYED 
AND "OOIFICATIOH OF IT IS ALLOWED. IF A CARRIAGE RETURN WAS ENTERED. 
THE CO""AND IS TERIINATED. 

1588 J 
158' SUBSI 
1590 CALL 

RC 
PARA" GET "EMORY ADDRESS 

1591 
15'2 SUO: 
1593 
1594 
15'5 
15" 
15'7 
15'8 
159' 
1600 
1501 
1602 
1603 
1604 
li05 SUI: 
160' 
1607 

"OW 
CALL 
CALL 
DB 
CALL 
RC 
JZ 
XCHC 
CALL 
XCHG 
HOY 
RC 

IN~ 

J"P 

AIM 
LBYTE 
COliC 
, -' 
PCHIC 

SUI 

PAO 

H 
SUO 

ONLY CR ENTERED SO RETURN TO "AIN COMMAND LOOP 

: HL HAS REQUESTED ME"DRY ADDRESS 
DISPLAY CONTEHTS OF THAT AD~RESS 
OUTPUT PRO"PT CHARACTER 

CR ENTERED. RETURN TO CO""AND 
SPACE ENTERED. SPACE BY 
SAYE "EMORY ADDRESS 
IiET NEY YALUE 
E - YALUE 

; STORE MEY VALUE 
CR ENTERED AFTER VALUE. RETURN 

"ODE 

HL POIHTS TO NEXT "E"ORY LOCATION 

1608 ,t-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-'-'-t-*-t-'-'-t 
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I.OC OBJ 

~AI)D CD39FE 
FREO CDFEFO 
FAEl D1 
FIlE4 E1 

FAES CDE5FC 
FREe 3A 
FAE' 011000 

FREe £5 

FRED 04 
FAEE OD 
FA£F CAF8FA 
t:~F2 CD4CFE 
FAFS l>2EDFA 

eAF8 El 
F~F' OS 
=f.lFft 1'00 
rAFC 78 
FAF'f) CDAFFE 
~BOO CDAAFE 
'803 AF 
F91l4 CDAFFE 

FB07 7E 
'B08 CDRFFE 
reoa 23 
l:80C 05 
foBOD C20?FB 
1:810 AF 
Fall ~2 
FB12 CDAFFE 
r.!H 5 :>t 
~Blb 28 

fBt:" COE5FC 
~B1It 00 
F818 CDE'FC 
~B1E OA 
FBlF C04CFE 
F822 ~2E5FA 

SED 

1609 
1610 
1611 
1612 
1613 
1614 
ius 
161 , 

" 17 
1ft 18 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
16Z6 
1627 
1628 
1629 
1630 
16 31 
1632 
1633 
1634 
1i 35 
1636 
1i 37 
li3B 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
H4' 
1b50 
1651 
1652 
1653 
1ft 5 .. 
1655 
li56 
1657 
1658 
1£59 
1660 
1661 
1&62 
1663 

SOURCE STATENEHT 

THIS ROUTINE EXPECTS TWO HEXADECIftAL PARAftETERS WHICH ARE 
INTERPRETED AS THE BOUHDS OF A "E"ORY AREA TO BE ENCODED 
INTO HEXADECI"AL FORNAT AHO PUHCHED ON THE ASSIGNED PUNCH 
DEVICE. 

InITE: 

Ino: 

CALL 
CALL 
POP 
POP 

CALL 
DB 
LICI 

E!CPR 
CRLF 
I) 

H 

POC 
': I 

B.16 
1-------------------------------
WR1: 

PUSH 

INR 
OCR 
JZ 
CALL 
JHC 

H 

a 
C 
IIR2 
H ILO 
URI 

,-------------------------------
... 2: 

POP 
PUSH 
"VI 
!'I ° V 
CALL 
CALL 
XRA 
CALL 

H 
o 
0, ° 
A, B 
PBVTE 
PADR 
A 
PBYTE 

J-------------------------------
WR3: 

"OY 
CALL 
INX 
DCI 
JNZ 
XRA 
SUB 
CALL 
POP 
DCX 

CALL 
1>8 
CALL 
DB 
CALL 
JHC 

AI" 
PBYTE 
H 
B 
UR3 
A 
D 
PBYTE 
I) 

H 

poe 
CR 
poe 
LF 
HILD 
IIRO 

GET ADDRESS RANGE 
NEW LI HE 
DE :. HIGH ADDRESS 
HL := LOW ADDRESS 

INlTULlZE B := 0, C := AH (OECUAL 16) 

SAVE HL 

IHCREIENT RECORD LENGTH 

TERftINATE ON COUNT OF l' BVTES 
OR END OF RAMGE 
IIHICHEVER OCCU~S FIRST 

OUTPUT A DATA RECORD 
RESTORE HL := LOW ADDRESS 
SAVE HIGH ADDRESS 
INITIALIZE CHECKSU" 0 := Q 
A := RECORD LENGTH 
EMIT RECORD LENGTH 
EMIT HL :s LOll ADDRESS 

E"IT RECORD TYPE • 1 

FETCH DATA 
E"IT IT 
INCRENENT ME"ORY ADDRESS 
DECRE"ENT COUNT 
LOOP UNTIL ENTIRE RECORD HAS BEEN OUTPUT 

o CONTAINS RUNNIHG CHECKSU" 
ENI T CHECKSUM : = -D 
RESTORE DE : = HI GN ADDRESS 
BACKUP "E"ORY POINTER 
NOli PUHCH CR/LF --- IGNORED BY THE 'R' 

CO""AN!) BUT HANDY IF LISTING PUNCHED 
TAPE ON THE TTY 

PUNCH CARRIAGE RETURN 

PUNCH LIME FEED CHARACTER 

TEST FOR TER"INATION 
IF NOT DONE. FOR" HEXT RECORD AHD OUTPUT IT 
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loe OBJ 

FB25 C9 

FB26 2181FB 
~B2' CP"FE 
FB2t DA6AFB 
F82F OEOC 

Falt BE 
F812 CAlFFB 
'B35 23 
FBU 23 
F837 23 
F8U Of) 
FBJI} C23tFB 
FBlt C347F8 

F8lF Cf)93FC 

F842 CD25FE 
FB45 CDDEFC 
F848 20 
FB49 CDC5FE 
F84C 08 
F84D tA60FB 
F850 E5 
Fe51 C5 
~852 C01AFE 
F855 10 
F 8 56 12 
~857 Fl 
F8S8 81 
FB" FASFFB 
F 85C 13 
F8S0 7C 
'85£ 12 

F 8 'F El 

F860 AF 
FBU Ii 
FB62 Fe 
Fai3 78 
PBi. FEOO 
FB" ce 
Fe'1 C342FB 

SEQ 

1664 RET 
166' l.-.-.-t-.-.-t-t-.-.-.-t-t-.-.-.-t-t-t-.-.-t-.-.-t-.-.-t-t-'-'-t-'·.-' 
HU. 
1661 
H6S 
16" 
H70 
16 11 
1672 

THIS ROUTINE ALLOYS THE OPERATOR TO EXAftINE ANDIOR "ODIFY 
THE CONTEHTS OF THE USER PROGRAK·S REGISTER~. THE REGISTER 
VALUES WERE STORED AS A RESULT OF A PREYIOUS BREAlPOINT AMD 
WILL BE RESTORED TO THE USER PROGRA" DURING A SU8SEQUENT 'G' 
CO"""ND. 16 73 

ti74 
1675 
1676 
1677 
1678 
167' 1(0: 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 Xl: 
1189 
"90 1C21 
1691 
16'2 
16'3 
1694 

1'9' 
1696 

K : 

1697 
16'8 
169' 
1700 
1701 
1702 
1703 
1704 
1705 
170' 
1707 
1108 X31 
1709 
1110 U: 
1711 
11 12 
1113 
H14 
1715 
171 , 
1717 
1718 J 

LXI 
CALL 
JC 
"Y! 

e"p 
JZ 
INK 
INle 
INX 
DCR 
az 
J"P 

CAll 

CALL 
CALL 
DB 
CALL 
Itc 
JZ 
PUSH 
PUSH 
CALL 
HOY 
STAX 
POP 
ORA 
oJ" 
INK 
HOY 
STU 

POP 

XRA 
ORA 
I" 
HOY 
CPI 
RZ 
oJ"P 

H,ACTBL 
PCHK 
X5 
t,HREGS 

" Xl 
H 
H 
H 
C 
XO 
ERROR 

alK 

DREG 
CONt 
, -' 
PCNt: 

X4 
H 
8 
PAO 
A,L 
D 
PSY 
A 
X3 
o 
A,N 
I) 

H 

A 

" 
A.8 
Cit 

X2 

J POINT TO ACCESS TABLE 
GET REGISTER IOEHrlFIER 
IF CARRY. 1, CR ENTERED 

J "ATCHED REel'TER IDENTIFIER 
POINT TO NEXT TABLE ENTRY 

DECREMENT REGISTER COUNTER 
TRY AGUN 
NOT IN TABLE, ERROR 

J DISPLAY TNE REGISTER 

TYPI PRO"'T 
SKIP IF NULL ENTRY 
CR EHTERED. RETURM'TO CO""AND MODE 

J SAVE POINtER TO ACflL 
SAYE PRECISION 
GET NEY REG VALUE 

STORE LSI IN REelSTEI AREA 
RETRIEYE PRECISION (A) 
SET SlIiN 
e tITS OItLY 

;. S TOR E "S. IN R EelS TEl ARE A 

J RETRIEYE Acral POINTER 

END OF TABLE, RETURN TO CONn AND lODE 
TEST OELI"ItER 

CR ENTERED, RETURN TO CO""AND "DOE 

~----------------------------~----.------------------- ---------
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lOC 08J SEa SOURCE STArERE"T 

1119 )(51 DISPLAY ALL THE REGISTER VALUES 
FB'. CDFEF!) 1720 CALL CRLF 

1721 Xi: 
& 8U C09!FC 1722 CALL ILK OUTPUT A SPACE 
F 8:r0 rtF 1723 leRA A CLEAR A 
F8?1 .6 1724 ORA N ; SET CO HOI TJ ON CODES 
F8:'2 ~8 1725 R" ALL DONE, RETURN TO CON "AND "ODE 
;S'3 4E 1726 "OV c." C CONTAINS A REGISTER IDENTIFIER (A/',C/O ... ) 
~e?4 CDtSFC 1727 CALL CO" PRINT CHARACTER 
piP? CDI>EFC 1728 CALL Co"e PRINT EDUAl SIGH 
r8?'. 30 1729 1>8 ' • I 

~ 8'8 C025FE 1730 CALL OREIi DISPLAY REUSTER COHTENTS 
fS iE C36DFB 1731 J"' X, : CONTINUE 

1732 ; 
1733 TAILE FOR ACCESSING REGISTERS 
1734 TAllE CONTAINS: 
173' (I) REUSTER UENTI F IER 
1736 (2) LOCATION OM STORACE PAIiE 
1737 (3) PRECISION 
1738 
17 39 ACTBl: 

~ 9·31 41 1740 I>B I A', ALOC AND ""SK, 0 
FBS2 CF 
:SU 00 
~9H 42 1741 DB ' 8'. 8LOC AND ""SK, ° F BS5 C8 
~eu 00 
~987 43 1742 D8 ' C I, CLOC AHD H"SK • ° F 888 ::A 
fge, ~O 
~ B ~A 44 1?43 D8 '1)' I OLOC AND H" SIC I 0 
F 888 C, 
"88e 00 
FeiD .. , 1144 D8 'E' , ELOC AND H"SK, 0 
~ B 'E C8 
~ B SF 00 
~ 9 '0 46 114' 1>8 'F' > FLOC AND H"SK • 0 
~9H ·:E 
:BH 1)0 
rBn 48 174' 1>8 ' H', HLOe AND H"SK , 0 
F 8'H )D 
c 9 f5 JO 
'SoH U 1747 1>8 ' I • , ILO C AND H"SK, 0 
~9H CD 
;8~8 1)0 
~9H .c 1748 1>8 ' L' , LLCC AND H"SK, 0 
'S'R ~C 
~8U 00 
F 9 'C 40 174' D8 '"' , HLOC AND H"SK, 
F8'D ilD 
'BH Q1 
:SH 50 1750 1>8 • p', PLOC AHD H"SK, 
~BAO El 
F au 01 
F8A2 53 1751 1>8 'S' , SLoe AND ""SK, 
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loe DBJ 

F8Al 1>1 
FBA4 01 
F9A5 FF 
OOOC 

FlU CDUFF 
J:8P.' FE24 
FlAB C247F8 
FBRE C061FF 
FBBl FED!) 
F BI3 C24?F8 
FlU 3Eoe 
FBB8 !>3FF 
fBeA CDOOEB 
F81D C' 

FBBE 3A0300 
~8Cl E60~ 
FoBe3 C21)OFB 

FBCi OBFS 
FBC8 E602 
&:BCA CAC'F8 
fBCD P8F4 
FBCF C, 

FBDO FED1 
1:8~2 C2Fl)F8 
~9D5 E5 

SE 51 SOURCE SUTUENT 

- 1 1752 
1753 
1754 
1755 
1756 
1757 
1758 
175' 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
116' 
1770 
17 (' 1 
1772 
1773 

"REGS 
1>8 
Eau ('-ACT8L )/3 , L~NGTH OF ACCESS TABLE 

; 'Z' CO"MAND - TRANSFER CONTROL TO DIA~NOSTIC PROGRAM 1M PROM 
; THIS ROUTINE ElPECTS A '" AT WHICH POINT IT YILL CALL THE DIAGNOSTIC PROGRA". 
z: 

CALL T1 GET A CHARACTER FRO" THE CONSOLE 
CPI 

' .' IS IT A 'f'? 
.1HZ ERROR J ERROR If IT ISN'T 
CALL T 1 GET A CHARACTER FRO" THE CONSOLE 
CPI CR EKPECT A CARRIAGE RETURN 
JNZ ERROR J ERROR IF IT ISN'T 
"Y! A,BrDGON ; TURN ON THE BOOT/DIAGNOSTIC PRO" 
OUT cpue 
CALL D1RG"N CALL THE DIAGNOSTIC PROGRA" 
RET RETURH TO MAIN CO""AND lOOP 

; ...............................................................................• 
.: * • 
:. END OF "ONITDR CO""ANDS, BEGINNINII OF 110 ROUTlHES • 
.t to • 

~ •••••••••• * ••••• *.*** •••••••••••••• * ••••••••••• * ••• * •••••••••••••••••• * ••••••••• 
; j ~ .~ ; ; ; .: ; ; ; j .: ; : s ; ; ; : ; j J .: ; ; .: ; : : ; ; ; ; : ; ; J J , : ; ; ; J J J J J : l 1 ; ; ; ; ; ; ; J ; j ; ; I ; J : : ; : ; ; ,; J ; J ; ; j 17 74 

1715 
1776 
1777 
1778 
177' 
1780 
1181 
1782 
1783 
1784 ~ 

17.85 

'CI' - EKTERNALLY REFERENCED ROUTINE 
ENTERED VIA CALL FRO" 'T1' ROUTINE 

PROCESS: LOCAL CONSOLE INPUT CODE 
INPUT: 
OUTPUT: CHARACTER RETURNED IN A-REe 
I'IOPIFIEOl A, flAGS 
STACK USAGE: 2 BYTES 
EXPlAKATIOH! BASED ON 110 STATUS BYTE (IOBfT), DECIDE IF CONSOLE INPUT 

DEYICEIS TTY~ CRT. BATCH, OR USER-DEFINED DEYICE. IF IT IS TTV OR CRT 
LOOP ~HTIL READ, INPUT THE CHARACTER, THEN RETURN. IF IT IS lATCH. 
JUMP TO 'RI' ROUTINE. If IT IS USER-DEFINED DEVICE, JUMP TO fUSER. 

1786 :;; ~ : : ; ; j ; : ; ; ; ; ; ; j ; $ J ; .: j; ; ; ; j; : ; J : : ; ; ; .t: J ; j : J J; ; ; s ;; ; ;: J; ; ; ; ; j ; .: : ; ; j ; ; J; ; ~ J ; ; J ; J 
1787 CIt 
1788 
178' 
17'0 

LOA 
ANI 
JNZ 

J7'1 J-------------------------------
17'2 J CONSOLE. TTY 
11'3 TTYIH: 
1794 
17'5 
17" 
17'7 
17'8 

IN 
AMI 
JZ 
IN 
RET 

TTYS 
RROY 
TTVIN 
TTYI 

17" ;-------------------------------

lOtAL CONsgLE INPUT 
GET STATUS BYTE 
LOOK AT ONLY CONSOLE FIELD 
JUHP IF CONSOLE IS MOT TTY 

TTV STATUS PORT 
CHECK FOR RECEIYE BUfFER READY 
LOOP UNTIL IT IS READY 
INPUT CHARACTER FRO" TTY 
RETURN; CHARACTER IN A-REG 

1800 J CONSOLE • CRT, BATCH, DR USEP.-~EFI"ED 
1801 &ID: 
1802 
1803 
1804 

CPI 
JHZ 
PUSH 

CCRT 
CI4 
H 

LOCAL CONSOLE = CRT? 
JUHP IF CONSOLE IS HOT CRT 
SAVE Hl 
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LOC OBJ 

1=91>6 2A0400 
FBD' 2£ CC 

FaDS 7E 
f BDC El 
r80£) OF 

~ 81>E 02£8F8 

FBEl 08F7 
F8E3 £602 
FBE5 :A£IF8 
F 8£8 ~BFi 
;:8EII C, 

F BEl cs 

F8Ee 0613 
FlEE C07FFF 
F8Ft E60a 
F8F3 CAECF. 
FBF' 0612 
FBF. C07F FF 
FIFB Cl 
FIFC C, 

FBFO FE02 
fBFF CAOFFC 
FC02 lEES 
fC04 C38CFC 

FCD7 CD44FO 
FCOA B7 
FeOB CI 
FCOC e36lFF 

SEQ SOURC E STATE"ENT 

LHlD "E"TOP 1805 
1806 
1807 
1808 
180' 
1810 
1811 
1812 
18 1 J 
1814 
1815 
lal (. 
1817 
1818 
181 , 

"Y 1 LILOC-l AMD OFFH; HL NO¥ POINTS TO CONFIGURATION BYTE STORED 

1820 
18 21 
1822 

tiDY A," 
POP H 
RRC 

JNC CI2 
1--------------------------------
: CONSOLE • SERIAL CRT 
ell: 

IN 
AMI 
JZ 
IN 
RET 

USCS 
RRDY 
C I 1 
USCI 

J------------------------------
1823 : CONSOLE • INTEGRATED CRT 
182. CI2: 
1825 
1826 C13: 
1827 
1828 
182' 
1830 
1831 
1832 
1833 
1834 

PUSH 

"YI 
CALL 
ANI 
JZ 
"VI 
CALL 
POP 
RE T 

B 

B.KSTS 
IOCORl 
KPDY 
CI3 
8,KEVC 
IOCDRl 
8 

1835 )-------------------------------

IN EXIT TE"PLATE 1M TOP PAGE OF RAn 
It :- CONFIGURATION BYTE 
RESTORE Hl 
ROTATE BIT 0 INTO CARRY BIT, TriUS CARRV = 1 

MEANS RUNNINC ON SYSTEM WITHOUT INTECRATED 
CRT 

JU"P IF INTEGRATED CRT IS PRESENT 

INPUT CRT STATUS 
CHECK FOR RECEIVER BUFFER READY 
LOOP UNTIL IT IS READY 
eET CHARACTER FRO" THE CRT 
RETURN; CHARACTER IS IN A-REG 

SAVE B,C 

LOAD KEYBOARD STATUS CO""AHD 
INPUT KEVBOARD STATUS FRO" IDe 
IS THE KEYBOARD READY? 
LOOP UNTIL IT IS 
LOAD INPUT DATA CO""AND 
INPUT DATA FRO" THE KEYBOARD 
RESTORE B,C 
RETURN; CHARACTER IS 1M A-REG 

1836 : CONSOLE IS BATCH OR USER-DEFINEO DEYICE 
1837 ct.: 
1838 CPI BATCH 
1.3' JZ Rt ; eATCH "ODE, IHPUT = READER 
18~O "VI A.CILOC AND HRSK: USER DEFINE LOCAL CONSOLE INPUT 
1841 J"P .USER 
1842 J: j ;; ; j j J J ; J J ;; ; l ; ; J ; ; ; J; J; ; i J ; ; ; ;; J: ; ;; ; ; ; ; ; ; ; ; .: ; ; ; i J; ;; ; ; ; ; i ; ,: ; .: i j ; j j; ; ; ; i ; j i J 
1843 S 'BREAK' - ENTERED YU CAlLS FRO" lelK','COR','LO"' ROUTINES 
1844 PROCESS; TEST FOR OPERATOR INTERRUPTION OF CO""AHD (I. E. PIll O?ERATOR 
1845 J DEPRESS THE -BREAK- KEY) 
1846 INPUT: 
1847 OUTPUT: 
1848 "OOIFIED: A,FLAGS '8.' s STACK USA~E: 4 BYTES 
1850 BREAK: 
1851 
1852 
1853 
1854 

CALL 
ORA 
RZ 

J"' 

CSTS 
II 

T I 

SEE IF A KEY WAS DEPRESSED 

NO CHARACTER READY 
eET THE CHARACTER 

185S J:;;: J;;; J :;;:;::; i; ;; J ~; J i J J: J; ;::;;;; J;;;;:;; ;.!;;; ; ;:;:; ;;; i ; ;;;; :;; ;;;;; j;; j; 
1856 
1857 
1858 .1 

185' 

'RI' - EXTERNALLY REFERENCED ROUTINE 
ENTERED YIA CALLS FRO" 'tI','RIK' ROUTINES 

PROCESS: READER INPUT CODE 
INPUT: 
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lOC OBJ 

FCOF ES 
FC10 3A0300 
I=C13 EGOe 
HIS C258FC 

Fe t B C5 
FC1~ 3EO~ 
rClB I)JFF 
FClt> DBF4 

fClF DBr5 
Fe2l EG04 
~C23 CA1FFC 
H26 3E27 
eelS D3F5 
FC2R 0628 

FC2C CDlEFE 
cC2F OS 
FCJO C22CFC 
FC33 3£25 
FC35 i>3F5 
Fe:;? 06FA 

~C39 !)8F5 
FC3B £602 
FC3t' C24CFC 
F-C40 COIEFE 
p: C 43 OS 
FC44 C239FC 

Fe 4 i' AF 
FC48 H 
FC49 C34FFC 

FC4C OBF4 
Fe4E 87 

FCH F5 
FC50 3EO~ 

FC52 03FF 
FC54 Fl 
Fe5S C1 
FC56 U 
FC'? C' 

SEQ SOURCE SUTEHENT 

1860 OUTPUT: CARRY :I 0 AND YALID CHAR"CTER IN A-REG,_ OTHERWISE 
1861 CARRY = 1 AND INVALID DATA (ZEROES) IN A-REt 
1862 "ODIFIED: A, FLAGS 
1863 STACK US~GE: 8 BYTES 
186"4 ;;::;;;; j : ; : ~ ; : l : : : ; : ; J ; : : ~ : J : : ; ; : : j ; ; ; : : I : : J J ; ; J : : ; ; ; ; : ; J J : J 1 ; : J : I J : J J J j J J J J : : J 
18 6 5 R I : READER 1M PUT 
1 8 6 6P U S H H S A V E H L 
ll67 LDA IOBVT GET STATUS BVTE 
1968 ANI NOT R"SK GET READER BITS 
laG9 JNZ RIS JU"P IF READER IS NOT THE TTY 
1870 J--------------------------------
1871 J READER = TTY 
1872 PUSH SAH BC 
1873 ItY1 

8 
",DISABL 
CPUC 

HOLD UP INTERRUPTS WHILE TAPE IS ADVANCING 
1874 OUT 
1875 IN 
1876 
1877 RIO: 
1878 
187. , 
1880 
1881 
1882 
1883 
1884 P.Il: 
1885 
1886 
1887 
1888 
1889 
18'0 
1891 
18'2 
1893 
18'4 
18~5 

18~6 

1897 
18'8 
18" 
1900 
1901 
1902 
1903 
1904 
1905 
BOG 
1907 
UOB 
1909 
1910 
1911 
1912 

R12: 

RI31 

IN 
ANI 
JZ 
"VI 
OUT 
Ity I 

CALL 
OCR 
JNZ 
"VI 
OU T 
"VI 

IN 
ANI 
JHZ 
CALL 
DCR 
JHZ 

XRA 
STC 
J"P 

IN 
ORA 

PUSH 
!'IV I 
OUT 
POP 
POP 
pOP. 
RET 

T TVI 

TTVS 
TXBE 
RIO 
,...lADV 
TT YC 
B.RADel 

DEi.. .. v 

8 
Rll 
A,CO"[) 
TTYC 
a,rnOCT 

TTVS 
R RD~' 
R 14 
DELAY 
a 
RI2 

R 148 

TT YI 
A 

PSII 
A.EMAIL 
cPUC 
PSW 
8 
H 

,-------------------------------

CLEAR RICEIYE BUFfER Bt READING IN ANY 
DATA THAT "AY 8E THERE 

~EAD IN USART STATUS 
CHECK FOR TRANSMITTER BUFFER 
TRY AGAIN IF NOT E"PTY 
ADVANCE THE TAPE 
OUTPUT THE AOVANCE CO""AHD 
INITIALIZE TI"ER FOR 45 "5. 

DELAY FOR 1 IIILLISECONDS 
DECRE"ENT TlftER 
JU"P IF TI"ER NOT EKPJRED 
STOP THE READER ADVANCE 
OUTPUT STOP CO"MAND 
IHITIALIZE TI"ER FOR 250 

INPUT READER STATUS 

£IIPTV 

J CHECK FOR RECEIVER BUFFER 
YE~ - DATA IS READY 

READY 

s DELAY 1 "S 
DECREMENT TillER 
JU"P IF TlftER NOT EXPIRED 

ZERO A, RESET CARRY 
SET CARRY INDICATING EOF 

CLEAR CARRY 

SAYE OATA 
PERNIT INTERRUPTS TO GO THROUGH 

RESTORE It 

J RETURH 
.,13 
1914 ; REAOER IS PTt, USER-OEY-I, OR USER-OEY-2 
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~oc 08.1 

fCS8 FE04 
FC'A C282FC 

FC50 CS 
F C5E 0650 
FC60 CDE4FF 
Fen 26FA 

~C65 0611 
Fe6? CDBSFF 
FC6A E601 
FC6C C27tFC 
FCU CDl£FE 
FC72 25 
Fe13 C265FC 
~C76 C347FC 

FC?' 0610 
F C 78 CDBSFF 
FCH 17 
Fcn Cl 
Feeo El 
~ C 81 C9 

~ CIl El 
Fcn FE08 
~C85 3EEE 
Fe,? caeCFC 
~CIA 3EFt 

Felt £5 
FCU 2A0400 
F CtD 6F 

SUI 

1915 US: 
lUi 
1917 

CPI 
JNZ 

RPTR 
RIB 

IS READER THE PAPER TAPE READER? 
",UI' IF IT ISN'T 

lt18 :-------------------------------
1 t1 9 READER • PAPER TAPE READER 
U20 
"21 
1922 
1923 
1924 RI6: 
1925 
1926 
1927 
U28 
tt2' 
1930 
1931 
U32 
1933 R17: 
1934 
1935 
1936 
1937 
U38 

PUSH B SAVE BC 
"YI B,RDRC OR PTRADY; lOAD REAOER ADVANCE 1 FRA"E CONNAND 
CALL PIOCO" OUTPUT THE CO""AHD 
"YI M,TOUT 250 "5. TUEOUT COUNTER 

"YI I,RSTC 
CALL PIODRl 
ANI PTROY 
.. NZ 117 
CALL DELAY 
OCR H 
JHZ RI' 
JIIP R13 

"VI 8,RDRC 
CALL PIODRl 
ORA A 
POP 8 
POP H 

lOAD READER STATUS CO""AND 
READ STATUS 

J IS THE READER READY? 
JUIIP IF IT IS 
SUll FOR , "S. 
250 "5. TIIEOUT LOOP 

250 IS. ARE UP; RETURN WITH CARRY. 1 (EOF COHO) 
THE PAPER TAPE READER IS REAOY 
LOAD READER CO""AND 
READ A CHARACTER FROI THE PAPER TAPE READER 
RESET CARRY BIT 

J RESTOIE Ie 

RET 1939 J RETURM SUCCESSFULLY WITH CARRY • ° 
1'40 ;-------------------------------
1941 I READER IS USER-DEFINED DEYICE 1 OR DEYICE 2 
U42 U8: 
.'43 POP H 
1'44 CPI RUSEI 
1'45 "YI A,RllOC AND HISK 
".6 JZ 'USER J READEI • UIEI-DEFINED DEVICE 1 
'947 "YI A,R2LOC AND NISl 
1'48 J •••••• J"P 'USER J READER • UIER-DEFINED DEVICE 2 
1949 ; I J J; :; : J J J I J :: ; : : ;: ;: I J J J I: ;: J: I J S J: J : J J I: J J J I J :: J; : ;; J: : ;: J ; : ; I J I; :; J: II; ; II; J 
U50 'IUSER' - ENTERED YIA JUIPS FRO" 'lO','lOI','RI','Cl','BlK','CO"', 
1951 'CO', 'POC', 'PO', 'CSTS' ROUTINES 
1952 ENTERED VIA FALl-TNRU FRO" 'RI' ROUTINE 
'953 'ROCESSI USER-DEFINED 110 ENTRY POINT TRANSFER LO;IC 
1954 INPUT: A-REG CONTAINS LS8 ADDRESS PTR INTO USER-DEFINED ENTRY POINT TABLE (X'IL) 
1955 J OUTPUT: 
US6 MODIFIEDI 
1957 J STAC« USA;EI 
1"8 IUSER: 
19'9 PUSH H SAVE Ml, CREATE A STACK ENTRY 
1'60 LHLD "EITOP 
"61 "OV L,A Hl NOI POINTS TO PROPER USER ENTRY POIHT 1M 
1962 XTBL IN EXIT TE"PLATE IN TOP PACE OF RAil 
1"3 XTNL J RESTORE HlI SP NOI POINTS TO USER ENTRY POINT 
'9'4 RET J BE;IN EXECUTIN; AT THIS ENTRY POINT 
'96' J:::, J :: : J J: J : : : J : J : ; : : : : J: : : J J : : ; : ; I : ; J : : : J I : I : ; : : J ; : : J: ; : I ; ; ; ; J ; J : J; J J ; ; ; ; : : ; : 
1966 J 'CO' - EXTERNaLLY REFERENCED ROUTINE "'7 J ENTERED YIA CALL FRO" 'TI' ROUTINE 
1968 J 'ILK' - ENTERED VIA CALLS FROII 'H', '1(' COIIIIAHDS 
st" J 'CO"' - ENTERED YlA CALLS FRO" '1', 'X' COHIAHDS 
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lOC OBJ 

FC'; OE20 

Fe,s JA0300 
I=C '8 £603 
~cu FE02 
FC'C C407FC 

FC'F 3A0300 
FCA2 £603 
FCIl4 C2B2FC 

FCA~ OBFS 
HA' E601 
HAB CAA7FC 
FCAE 79 
FCAF 03F4 
FCBl C9 

FC82 FEO: 
FeB4 CAlEF!) 
FCBi' FEOt 
FCU JEEB 
Fcn C28CFC 

FCBE £5 
FCBF 2A0400 
fee2 2ECt 
~CC4 7E 
Fe C5 E 1 
~CC6 OF 

r:CC? !>2I>SFC 

ceCA !)8F7 

SEQ 

1970 
1971 J 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

SOURCE STATE"ENT 

ENTERED YIA JUMPS FROK 'CO"C', 'NXO' ROUTINES 
'TTYOUT' - ENTERED VIA JU"PS FRO" 'LOM','LO','POC','PO' ROUTINES 
, CRTOUT' - ENTERED VIA JU"PS FRO" 'LO"',' LO' ROUTINES 

ENTERED VIA CALL FRO" BOOTSTRAP PROGRA" 
PROCESS: LOCAL CONSOLE OUTPUT CODE 
INPUT: VAlUE IN C-REG 
OUTPUT: O~TA OUTPUT TO APPROPRIATE DEVICE 
MODIFIEDI IL FLAGS. C 
STACK USAGE: 2 BYTES 1'7' S;' i j i; J i; ;; ~ ;; ; J J ;; J i : i; ; j ; j j ; ; ; ;; ; ; ; .:; ; ; ; j; ; ; ; i i ; j ; j l i; ; ; j ; ; ; ; ; ; ; j j i ;; .: ; ; i; ; ; ; 

1980 BlK: 
1981 
1982 COft: 
1983 
1984 
1985 
1986 
19B7 
U88 CO: 
1989 
19'0 
UH 

"VI 

LOA 
AHI 
CPl 
CNZ 

LOA 
ANI 
JHZ 

C, , , 

IOlVY 
NOT CMSK 
BATCH 
BREAK 

IOIVY 
NOT CMSK 
COO 

19'2 .-------------------------------
1"3 ; CONSOLE • TTY 
1994 TrYOUT: 
1995 
1996 
1997 
1998 
1999 
2000 

IN 
AHI 
JZ 
HOY 
OUT 
RET 

TTVS 
TRDY 
TT VO U T 
A, C 
TTYO 

2001 .-------------------------------

PRINT A BLANK 

LOCAL CONSOLE OUTPUT 
eET STATUS BVTE 
LOOK ONLY AT CONSOLE FIELD 
IS CONSOLE = BATCH? 
IF SO. DO NOT HONOR BREAK KEY IN 
IF IT ISN'T, THEN TEST FOR BREAK 
EXTERNAL ENTRY POINT 
eET STATUS BYTE 
LOOK ONLY AT CONSOlE FIELD 
JUMP IF CONSOLE IS NOT TTY 

BATCH MODE 
KEY 

LOCAL CONSOLE • TTY; GET TTV STATUS 
IS IT READY? 
LOOP UNTIL IT IS 
LOAD CHARACTER TO BE OUTPUT 
OUTPUT CHARACTER 
RETURN 

2002 ; COHSOLE IS CRT, BATCH, OR USER-DEFINED 
2003 COO: 
2004 
2005 
2006 
2007 
2008 
2009 

CPt 
JZ 
CPt 
"VI 
JHZ 

8ATCH 
LO 
CCRY 
A.COlOC AND OFFH 
'USER 

2010 ;-------------------------------
2011 ; CONSOLE • CRT 
2012 CRTOUT: 
2013 
2014 

PUSH 
LHLD 

H 
"E"TOP 

CONSOLE • BATCH? 
JUKP TO LIST OUTPUT IF IT IS 
LOCAL CONSOLE = CRT? 

JUKP IF IT ISN'T. I.E. CONSOLE IS 
USER DEFINED LOCAL CONSOLE OUTPUT 

SAVE N,L 

2015 "VI 
2016 HOY 

LdLOC-l 
A,M 

AND OFFH; HL NOW PtINTS TO CONFIGURATION BYTE IN EXIT TEMPLATE 
A NOW CONTAINS THIS CONFIGURATION BYTE 

2017 POP H 
2018 RRC 
2019 
2020 JHC CRTOT2 
2021 ;-------------------------------
2022 ; COHSOLE 0 SERIAL CRT 
2023 CRTOTt: 
2024 IN uses 

RESTORE N,L 
ROTATE BIT 0 INTO CARRV BITl THUS CARRY 

= 1 IF INTEGRATED CRT NOT PRESENT 
JU"P IF INTEGRATED CRT 

INTELLEC WITH SERIALLY CONNECTED CRT 
INPUT CRT STATUS 
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!ooe OBJ 

HCC E601 
HCE CACAFe 
~Cl>l :', 
FCI>2 03F6 
FCD. C9 

FCD$ 7' 
FCD6 cs 

FCD? 0610 
FCD' CD'4FF 
HI>C Cl 
f:COD C, 

FCDE E3 

FeDF 4E 
FCEO 23 
FeEl E3 
FeE2 C395FC 

FCES E3 

FCE6 4E 
FCE7 23 
FCEI £3 

FCE' 3A0300 
FeEe E630 

SEQ 

2025 
2026 
2027 
2028 
2029 

SOURCE STATE"EHT 

ANI 
JZ 

"0' OU T 
RE T 

TRDV 
eRTOTl 
A.C 
USCO 

2030 1-------------------------------
2031 ; CONSOLE • INTEGRATED CRT 
2032 CRTOT2: 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 

MOV 
PUSH 

MVI 
CALL 
POP 
RET 

A, C 
8 

8,CRTC 
IOCDR2 
B 

IS IT READY? 
LOOP UNTIL IT IS 
"OYE CHARACTER TO BE OUTPUT TO C-REG 
OUTPUT IT TO THE CRT 

IHTELLEC UITH INTECRATED CRT 
"OYE CHARACTER TO BE OUTPUT TO 
SAYE I,C 

J CRT IS ALUAYS READY AHO PRESENT 
TO CHECK ITS STATUS 
LOAD OUTPUT TO CRT CO""AND 
OUTPUT DATA TO CRT 
RESTORE B,C 

A-REG 

- NO NEED 

2041 j: J ; J J J ; ; : : : ; ; ; J ; ; ; ; ; : : ; ; ; ; ; ; J l ; ; : ; ; ; ; J J ; ; ; J J J J ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; .: .: J j ; ; ; J J; ; ; ; ; J ; ; 

2042 'COMC' - ENTERED YIA CALLS FROM 'C','Q','S','K' COMMANDS AND 'ERROR', 
2043 'START','CRLF','RESTART' ROUTINES 
2044 PROCESS: LOCAL CONSOLE OUTPUT OF CONSTANT DATA 
2045 INPUT: SP 
2D46 J OUTPUT: CONTENTS OF ADDRESS POINTED TO BV SP IS A RETURN ADDRESS TWO GREATER 
2047 THAN TNAT OF THE CALL CO"C INSTRUCTION 
2048 J "ODIFIED: C,H,L 
2049 J SUCK USAGE I 2 BYTES 
2050 eOftCI 
2051 XTHL SINCE CO"C UAS CALLED, SP NOW POINTS TO A STACK 
2052 ENTRV CONTAINING THE ADDRESS OF THE NEXT 
2053 INSTRUCTION, UHICH IN THIS CASE IS A 08. 
205. HL NOW POINTS TO THIS DB. 
2055 "OW e,M C NOW CONTAINS THE CHARACfER TO BE OUTPUT 
205' INK H BUNP RETURM ADDRESS.I .E. POINT IT BEVOND THE DB. 
2 0 5 7 X T "L S P ":01) IF 1 ED, H LIS A SIT II A S 0 RIG 1 HAL L V 
2058 UP COft OUTPUT IT 
20:S' J J ; ; ; J J J J S I: ; J ; J; l J J ; ; : J J J ; ; ; ; : ; ; J J ; ; ; j J ; ; ; J J ; j ; ; ; ; J ; J ; J J ; ; : J ; J ; ; J ; : ; ; 1; J ; J ; J ; j J ; 

2060 'PO' - EXTERNALLY REFERENCED ROUTINE 
2061 ENTERED YIA CALL FRO" 'PBVTE' ROUT)NE 
2062 'POC' - ENTERED VIA CALLS FROII 'E','M','II' COftftANOS AHD 'LEAO','PEOL' 
2063 J ROUTINES 20'. J PROCESSI PUNCH OUTPUT CODE 
206' INPUT: VALUE IN C-REG 
2066 OUTPUTI 
2067 "ODHIEO: A, FLAGS, C 
2068 J SUCK USAI:EI 2 BYTES 
206' J J ; ; J J J J ; I J; S J J J J J J J ; J S J J ; ; ; i; J ; S ; , ; ; J ; ; : ; J ; J , ; ; J J J ; ; ; J ; ; ; ; ; ; i ; ; J ; ; J ; ; J ; ; ; ; ; i ; ; J 
2070 PDCI PUNCH A CONSTANT 

XTHL 2071 I SINCE poe ENTERED VIA CALL, SP POINTS TO STACK 
2072 ENTRV CONTAINING ADDRESS OF NEXT INSTRUCTION 
2073 IIHICH IS A DB. HL NOW POINTS TO THIS 08. 
2074 C MOW CONTAINS CHARACTER TO BE PUNCHED "0' C,ft 
2075 BU"' RETURN ADDRESS,I.E. POINT IT BEYOND 08 INK H 

XTHL 2076 SP "ODIFIED, HL IS AS IT WAS ORll:lNALLV 
2077 POI PUNCH OUTPUT 
2078 GET STATUS 8YTE LOA IOBVT 
207' GET PUNCH BITS ANI NOT P"SK 
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LOC 08.1 

FCEE CAA7FC 
F C Fl FElO 
FeF3 C20aF!> 

FCF6 C5 

FeF? :)613 
FCF9 CDB5FF 
FCFC E601 
FCFE CAF7FC 
FDOl 0612 
FD03 CI)C£FF 
FD06 Cl 
FDO? C, 

F Doe FE20 
FOOA lEF4 
FOOC CABCFC 
FDOF 3EF7 
FD11 C38CFC 

FDt4 JA0300 
F[:I1? E603 
FDt' FE02 
fD 18 C407FC 

F[) 1 E 3A0300 
FD21 E6CO 
FI>23 CAAi'FC 
FD26 FE40 
FD28 CABEFC 
F D 29 FEeo 
FD2D 3EFA 
FD2F CABCFe 

FD12 C5 

F033 0615 

SEQ 

2080 
2081 
2082 

SOURCE STATE"EHT 

JZ 
CPI 
JNZ 

TTYOUT 
PPTP 
POI 

2083 ~-------------------------------
2084 J PUNCH 
2085 
2086 POOl 
2087 
2088 
2089 
2090 
2091 
2092 
2093 
20'4 

• 'APER 
PUSH 

"VI 
CALL 
AMI 
JZ 
"VI 
CALL 
POP 
RET 

TAPE PUNCH 
8 

B,PSTC 
PIODR1 
PTPRY 
POD 
B,PUNt 
PIODR3 
8 

2095 ;-------------------------------

JUftP IF PUNCH ISN'T TTY 
IS PUNCH. PAPER TAPE PUNCH? 
JUftP IF IT ISN'T 

SAVE BC 
PUNCH • PTP 
LOAD PUMCH STATUS COMMAND 
READ STATUS 
IS THE PUNCH READY? 
LOOP UNTIL READY 
LOAD PUNCH OUTPUT CO""ANO 
OUTPUT CHARACTER THAT lAS 
RESTORE Be 

IH C-REG 

2096 ; PUNCH IS USER-DEFINED DEYICE 1 OR DEVICE 2 
2097 POI: 
2098 
2099 
2100 
2101 
2102 

PUSEI 
A.PlLOC AND OFFH 
.USER 
A,P2LOC 1'140 OFFH 
.USER 

PUNCH • USER DEFINED PUNCH 1 

PUNCH • USER DEFINED PUNCH 2 
2103 J;,;; J J J ; J ; J ; J; ; J ; :; ; ; ; .: ; ; j ; ,:; ; ; i ;; J; ; J J J ; J J J ; ; i ; J ;; ;) J J l i ; J J; J .:; ; j i .:; i J ; ; ; j J ; ; J 
2104 
2105 J 
2106 
2107 
2108 
210' 
2110 
2111 J 
2112 

'Lo' - EKTERNAlLV REFERENCED ROUTINE 
ENTERED ilIA JU"PS FRO" 'CO,,', 'CO', 'ILK' ROUTINES 

'LO"' - ENTERED YIA CALLS FRO" 'D' CON"AND AHD 'DBVTE','LCRLF' ROUTINES 
ENTERED YIA JUMPS FRO" 'D8VTE','LCRLF' ROUTINES 

PROCESS: LIST OUTPUT 
INPUT: IIALUE IN C-REIi 
OUTPUT: 
"ODIfIED: A, FLAGS, C 
STACK USAGE: 2 BYTES 

211 J ; J; i; J J j J J J J ; ; J J; J J J ;; S J J J ; J ; J J J j ;; ; ; ; j J J; ; ; J ; i ; ; J J J ; ;; ; i ; ; ; ; j ; ;; ; J ; l; J; J ; S ; J ; J I ; 
2114 LO": 
2115 
2116 
2117 
2118 
2119 
2120 
2121 LO: 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
212' 

LDA 
ANI 
CPI 
CNZ 

LDA 
ANI 
JZ 
CPI 
JZ 
CPI 
"VI 
JZ 

108YT 
NOT C"SK 
BATCH 
BREAK 

IOBVT 
NOT L"SK 
TTVOUT 
LCU 
CRTOUT 
LUSE 
A,LHOC AND 
.USER 

LIST OUTPUT ON CONSOLE 

LOOK ONLY AT CONSOLE FIELD OF I08YT 
IS CONSOLE ASSIGNED TO BATCH "ODE? 
IF IT ISNIT, WE SHOULD TEST FOR BREAK KEV 

I.E. IN BATCH NODE THE BREAK KEY IS NOT 
HONORED 

LIST OUTPUT 
GET STATUS BYTE 
LOOK AT LIST FIELD 
JUMP IF LIST. TTV 

JUMP IF LIST D CRT 
J TEST FOR USER DEFINED LIST DEVICE 

OFFH; A :. LSB OF LILDC ADDRESS 
JUMP IF LIST = USER-DEFINED DEVICE 

2130 j-------------------------------
2131 j LIST • LPT 
2132 PUSH 8 SAVE Be 
2133 LPO: 
213 .. B,Lsre LOAD LINE PRINTER STATUS CO""AND 
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LOC 08" 

F035 CDISFF 
F038 E601 
F03A CAUFO 
FOlD 0614 
F03F CDCEFF 
F042 Cl 
F043 C9 

FI)U 31'0300 
FI)47 E603 
FI)49 C2S3FO 

FD4C D8F5 
F04E E602 

'050 C374FO 

FD53 FEOI 
FD55 C27'FD 
FDS8 £5 
'OS, 2A0400 
FOSC 2EtC 
'DSE 1E 
'OSF El 
FD60 OF 

FD61 1>26.FD 

FD64 D8F1 
FD66 £602 

FD6. C374FD 

FD61 C5 
FDiC 06U 
FD6E CD7'FF 
FD11 E601 

FD13 Cl 

SEQ SOURCE SUTE"ENT 

2135 CALL 
2136 ANI 
2131 "Z 
2138 "YI 
213' CALL 
2140 POP 
2141 RET 

PlOD Rl 
LPTRY 
LPO 
B,LPTC 
PIODR3 
B 

READ STATUS 
IS IT READY? 

J LOOP UNTIL IT IS 
LOAD LINE PRINTER PRINT CO""AND 
OUTPUT CHARACTER CONTAINED IN C-IEG 

J RESTORE BC 

2142 J J ,; J J; ; ; J J; J: I J;: J J J; J ;; J; ; J J J; ; ; J; I J ;; J; ; J J : : ; ; J ; I; ;; J: ; ; J J) ; ; J ; J J ; J J' ; J J " J ; I 
2143 'CSTS' - EXTERNALLY REFERENCED ROUTIHE 
2144 J ENTERED VIA CALL FRO" 'BREAK' ROUTINE 
2145 PROCESS: LOCAL CONSOLE INPUT STATUS 
2146 INPUTI 
2147 OUTPUTI A-REe CONTAINS 00 IF NO KEY HAS BEEN DEPRESSED. 
2148 A-REe CONTAINS FFH IF A KEY HAS BEEN DEPRESSED 
2149 "ODIFIEDI A. FLAGS 
2150 I STACl USAI:EI 2 IYTES 
2151 J I J ; l ;; ; ; ; J; J J J ;; ; I; ; ; I J; J; I ; ; ;; ; J , ;; ; ;; ;; ; J I ; ; ; ; ; ; I ; ;; ; I ; ; ; ; ; ; ; ; ;; J ;; I; ; ; II; II1I 
2152 CSTS: LOCAL CONSOLE INPUT STATUS 
2153 LDA 108fT GET STATUS BYTE 
2154 ANI NOT CNSK LOOK ONLY AT CONSOLE FIELD OF 108fT 
2155 JNZ CSO JUNP IF CONSOLE IS NOT TTY 
2156 J-------------------------------
2157 CONSOLE. TTV 
21 98 IN J GET TTY SUTUS 
219' ANI 
2160 

TTYS 
IRDY IS RECEIVE 8UFFER READY? (IF TTY lEY lAS 

DEPRESSED, ZERO BIT YILL BE RESET) 
2161 CS2 
21'2 1-------------------------------2163 ; CONSOLE • CRT, lATCH. DR USER-DEFINED 
21'4 CSOI 
2165 
2166 
21'7 
2168 
2169 
2170 
2111 
2172 
2173 
2174 

CPI 
.lNZ 
PUSH 
LHLD 
N'I 
"0' 
POP 
RRC 

JNC 

CCRT 
CS3 
H 
"ERTOP 
L, HOC-l AIID 

CSI 

CONSOLE • CRT? 
; ~U"P IF CONSOLE IS NOT CRT 
J SAYE H.L 

OFFHJ HL POINTS TO CDNFIGURATIOH BYTE IN 
A CONTAINS THIS CONFIGURATION IYTE 
RESTORE H,L 
ROTATE 81T ° INTO CARRY; THUS CAIRY 

"EANS INTEGRATED CRT HDT PRESENT 
~U"P IF INTEGRATED CRT PRESEHT 

EXIT TE"PLATE 

• I 

2175 J--------------------------------
217' J CONSOLE • SERIAL CRT 
2177 IN uses 
2178 ANI IIDY 
217' 
2180 JRP eS2 
2181 J-------------------------------2182 J CONSOLE. INTEGRATED CRT 
2183 CIl: 
2184 
2185 
218' 
2187 
2188 
21.' 

PUSN 
N'I 
CALL 
AMI 

PO, 

B 
•• ICSTS 
10CDRl 
KRDY 

• 

eET CRT STATUS 
IS RECEIVE 8UFFER READY? (IF KEY HAS IEEN 

DEPRESSED, ZERO BIT YILL BE RESET) 

INTELLEC 11TH INTEGRATED CRT 
lAVE I~C 

LOAD CRT STATUS CD "RAND 
GET CRT STATUS 
IS RECEIVE 8UFFER READY? (IF KEY NAI IE EM 

DEPIESSED. ZERO BIT IILL BE IEIEt) 
J REITORE •• C 
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LOC 08" 

FO?4 lEOO 
Ff)?6 C8 
FD77 2F 
F[)18 C9 

F07' FE02 
F01B JEFF 
FD7D C8 
F"7E 3EFD 

FD80 C38CFC 

FD83 lA0300 
FD86 C9 

FD87 79 
FDI8 320300 
FD88 C9 

FDIC 3AOSOO 
FD8F 31> 

FD90 47 
FO'1 3Eeo 
FD93 Ct 

SEI 

2190 CS2: 
2191 
21'2 
21'3 
21'4 

SOUItE STATEttENT 

IIY I 
RZ 
CIA 
RET 

A,FALSE 

21'5 J-------------------------------

; CORRON RETUIN POINT FOR CRT,lTV 
INITIALIZE A-IE; TO 00 

: RETURN MITH a I. 00 IF NO DATA AVAILAILE 

J RETURI UT. A I. Ff IF DATA,AYAILAILE 

219' : CONSOLE • BATCH OR USEt-DEFINED DE'ICE 
2197 e13: 
21" 
219' 
2200 
2201 
2202 

CPI 
"VI 
RZ 
"VI 

BATCH 
A,TRUE 

J IS IT 8ATCH? 

RETURN IF COMSOLE IS 8ATCH: A ,. fF 
A.CSLOC AND OFFH: COISOLl • USER DEFINED LOCAL CONSOLI. IIANCH 

TO USEI'S OYM STATUS ROUTINE 
2203 dl' IUSER 
2204 ,: J J' : ; ; ;; , J J J J J I J :: : J : :;'; i ; ;; I : I; II; J :; ; J J ; J I J I J I J J ; ; I; I; I; J ; ; :, J J : J; J J I ; I ; J J I J 
2205 J 'IOCMK' • EXTERNALLY REFEREICED ROUTINE 
2206 PROCESSI GET 110 SVSTE" STATUS 
2207 IN'UTI 
2208 OUTPUT: STATUS BYTE RETURNED IN A-IEC 
2209 "ODIFIED: A 
2210 J STACK USACEI 2 IVTES 
2211 ;::: I: : ; ; : I: : j J J; : : : : ; J : : : : ; ; J : ; I : J : : : J : j J J : J j J J ; : J J : ; ; : : J J: ; J J : J J: : : : J : j J J : J J J J 
2212 10CHK: 
2213 LOA 

RET 
108VT ; CET STATUS BYTE 

J RETURN 2214 
2215 
221 , 

:,:::;;;:::;:::,::::::,J:J)::::;::::;':,J::J':J:::::::::J':JJ::;J::J:JJJJJ':~J:' 

2217 
2218 J 
221' J 
2220 
2221 

'IOSET' ~ EXTERNALLY REFERENCED ROUTINE 
PROCESS: SET 110 COHFICURATION 
INPUT: HEY 110 STATUS BVTE IN C-REG 
OUTPUT: I08yr CONTAINS NEY 1/0 CONFIGURATION 
MODIFIED: A, C 
STACK USAGEI 2 8VTES 

2222 J J J J J J J ; J J J; J J J J ; J J I J J ; J: J: J ; I J J ; ; I J J J : J J J : J J J: J J J J J : : : J J J J J J : : : : ; J J J J J J J ; J : J J J J 
2223 10SET: 
2224 "OV 

STA 
A,C 
I08YT 2225 

2226 RET 
J PUT NEY 108VT IN IE"ORY 
; RETURN 

2227 J J;: J:;;; J J;:: J J; I J J: J J J J;:; J J J; J; J::;: J J: J J J J;:; J J J;: J J J J;: J;:: J J J:;: J J: J J; J J; J 
2228 
2229 
2230 
2231 
2232 
2233 

'"E"CHK' - EKTERNALLY REFERENCED ROUTINE 
PROCESS: RETURN ADDRESS OF CONTICUOUS END OF USER IE"ORY 
INPUT: "E"TOP,OSER 
OUTPUT: ADDIESS IS RETURNED 1M 8-RE; (1158) AND A-REG (LSB) 
10DIFIED& A.I,FLACS 
STACK USACEI 2 IVTES 

2234 J J J J J II J J I J J J J J I J J I J I J I J J ; J J : II J J II J J J ; I. J I J J II J J J II J : J J J J : : J I J J J J I J J ; : J J J ; I J J J J' 
2235 IIElltHKI 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 

LOA 
DCI 

"EIITOP+I 
A 

8.A 
A,USER AND OFFN 

J lSI Of ADDIESS OF TOP PAGE OF IEIORV 
J CHalCE IT TO TNE 'ACE BELOY THE TOP 'ACE 

RECALL TOP PACE IS USED 8V 101lTOl SO 
USER IHDULD Nor ACCESS If 

SO lSI COEI 1M I-lEG 
LSI IN a"IEC 
18 POINTI TO 8AIE OF USER STAce IN SECOND 

FROI TOP 'ACE OF RA" 
2244 J J J J I J: ; J J J J J J J J J J J J , J J J, " J J I J J J J , J J J : I , J J J I J J J J J J J J J J J : J J J J : J J : J J J , ; J J I J I J I J J , 
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lOC 08" 

FD94 E5 
FD95 C5 
FD9' 2140400 
F()" 2EE' 
FD9B 7' 
FD'C FE08 
F!>'E 1>241 F 8 
FDAt 81 
F 0 142 81 
FOAl 4F 
FDA4 0600 
FDA6 09 
FDA? 73 
FDU 23 
FDA' 72 

FDU Cl 
FDU E1 
FDAC C9 

FD AD CS 
FORE D617 

FOBO CDCEFF 

FDB3 Cl 
FDB4 C5 
FOBS 48 
FD86 CDDlF F 
FDB9 Cl 
FD8A CD88FF 
FDBD C, 

SEQ 

2245 
2246 
2247 
2248 
2249 
22'0 
2251 
2252 

SOURCE STATE"ENT 

'IODEF' - EXTERNALLY REFERENCED ROUTINE 
PROCESS: DEFINE USER 1/0 ENTRY POINTS 
INPUT: SELECTION CODE IN C-REC, USER ENTRY POINT ADDRESS IN D,E 
OUTPUT: 
MODIFIED: A, FLAGS 
STACK USAGE: 8 BYTES 
E~PL~NATIO"I POINT HL TO TABLE OF USER ENTRY POINTS IN TOP OF RA"; 

SUBSTITUTE IN THERE THE ADDRESS GIYEN BY THE USER IN DE REGISTERS. 
2253 J J l j J J j : J I J: : J I ; J : J: J J I J: J J , ; J J: J = I J J J J J , J : : , J J J ; J J J j ; J J J J : J ; ; S : J J J S S J J J : J J ; J ; J J 
U'54 IDDEF I 

2255 PUSH H I SAYE H 1& L 
; SAYE 8 .. C 
I GET XT8L+l 

2256 PUSH 
2257 LHL!> 
2258 "YI 
2259 "OY 
2260 CP I 
2261 JNC 
2262 ADD 
2263 ADO 
2264 "Oy 
2265 "VI 
226' DAD 
2267 "OY 
22'8 INX 
22" "OY 
2270 
2271 
2272 
2273 POP 
2274 POP 
2275 IE T 

8 
"£"TOP 
L,XTBL+l 
A,C 
UCS+l 
ERROR 
C 
C 
Cd .. 
B.O 
8 
",E 
H 
",0 

8 
H 

AND OFFHJ HL NOY POINTS TO XIBLtl IN TOP PAGE OF RAft 
A I- LOGICAL DEVICE CATEGORY 

INVALID SELECTION CODE 
J DOUBLE INDEX 
J TRIPLE INDEX 

I COftPUTE PROPER INDEX INTO XTSL 
STORE BRANCH OPERAND IN INSTRUCTION 

STORE THE USER-DEfINED 110 ENTRY ROUTINE 
ADDRESS IN THE PROPER PLACE IN KTBl, 
SO IT LOOKS LIKE: 
J"P (USER-DEFINED ADDRESS) 

RESTORE B .. C 
RESTORE H .. L 

227' J J $ J J J 1 ; ~ ; , : J J' J : S J: ; J : S S J J ; ; I J ; : J J J J J : I J J J J' , J J ; J I ; : J J , ; : ; J ; J i ; J J; J J J J; ; J J ; ; ; J J 
2277 
2278 
227' 
2280 
2281 
2282 J 
2283 

'UI' - EXTERNALLY REFERENCED ROUTINE 
PROCESS: INPUT A CHARACTER FRO" THE UPP 
INPUT; B CONTAINS nS8 OF PRO" ADDRESS 

C CONTAINS LSB OF PRO" ADDRESS 
OUTPUT: DATA IN A-REG 
"OOIFIED:A,FLAGS 
STACK USACEI , 8YTES 

2284 J J J J J J ; : J: : J J J I ; J ~ J J J J J J' : ; J ; S J J : : : J J : : J : J J J I J J J : ; J J J J J J J J ; J ; i : ; J ; ; J ; ; J ; J ; ; ; ; ; j; 
22B5 UII 
228' 
2287 
2288 
228' 
2290 
22'1 
2292 
22'3 
229. 
2295 
2296 
2297 
22'8 
22" 

PUSH 
"VI 

CALL 

POP 
PUSH 
"Oy 
CALL 
POP 
CALL 
RET 

8 
B,RPPC 

PIOOR3 

8 
8 
C.8 
PIODR4 
B 
PI0DR2 

IT 15 ASSUMED THE 'UPPS' ROUTINE HAS BEEN 
CALLED AND THAT THE UPP UNIT IS READY 
SAVE 8,e 

J LOAD THE RERD PRO" CO""AND 
C CONTAINS PRO" LOW ADDRESS 
OUTPUT READ PRO" CO""AHD 

I OUTPUT PROM LOW ADDRESS 
RESTORE 8,C: B CONTAINS PRO" HIGH ADDRESS 

J SAVE 8,C 
C CONTAINS PRO" HIGH ADDRESS 
OUTPUT PROI HIGH ADDRESS 
RESTORE 8,C 
INPUT PRO" DATA 
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LOC OB" 

F08E C5 
F08F 0616 
FDC1 4B 
FOC2 COCEFF 

FOC' 4A 
FOC6 CDD1FF 
FOC' Cl 

FoeA CDD.FF 
FOCO C9 

FDC£ C5 
FOCF 0618 
FODI CDB5FF 
FOD4 F5 
F005 CDBBFF 
FDI>8 Fl 
FOD' Cl 
FDDA C' 

FDDI C5 

SEQ SOURCE STATEIIENT 

2300 I J S ; J J J ; J J I J ; J J I ; J I' I J J J J J ; J ; II ; J ; J ; J ; ; J J ; J J J ; ; ; ; J J J ; ; ; ; ; ; i J ; ; ; ; J ; i ; ; J " ; ; J , J ; ; , 
2301 J 'UO' - EXTERNALLV REFEREMCED ROUTINE 
2302 J PROCESS: OUTPUT A CHARACTER TO THE UPP 
2303 INPUT: C COMTAIIS THE CMARACTER TO BE VRITTEN IMTO THE PRO" 
2304 J 0 COMTAINS THE IIS8 OF THE PRO" ADDRESS 
2305 E COHTAINS THE LS8 OF THE PRO" ADDRESS 
230' OUTPUT: 
2307 J "ODIFIEDIA,FLA'S 
2308 ; STACK USA"I 8 BYTES 
2309 II:; J I J : ; J ,; S ; I J ; J ; J ; ; , J J I; ; J: :; J ;, J; ; ; J I J J " J; ; ;; ;; J J; J J ; ;; :; ; ;; J; J ;; J J ; J I I J ; ; I 
2310 UO: 
2311 
2312 
231 J 
2314 
2315 
231 , 
2317 
2318 
231 9 
2320 
2321 
2322 
2323 

PUSH 
"VI 
"OY 
CALL 

"0' CALL 
POP 

CALL 
RET 

8 
8.",PC 
C.E 
PIODR3 

t,D 
PIODR4 

• 
'IODR4 

; IT IS AISUIED THE 'UPPS' ROUTINE HAS BEEN 
CALLED AHD THAT THE UPP UNIT IS READY 

; SAVE a,c 
LOAD .,RITE PRON CO""AHD 
LOAD PRO" LOI ADDRESS 
OUTPUT YRITE 'ROM CORRANO 
OUTPUT PROI LOY ADDRESS 

J LOAD PRO" HI'" ADDRESS 
J OUTPUT PROII HIGH ADDRESS 

RESTORE 8,Cs C CONTAINS THE DATA TO BE 
IRITTEM TO THE PROft 

OUTPUT DATA TO PRO" 

2324 ; J; ;:;; ; J; I; ; ;;; I J J I J; : J I;; I ;;;; J J I;; ; J II; ; ; II J ; ; II; ; J f;; ; J;;; ; ;; ;; J J; J J J J I ; I; ;; 
2325 'UPPS'· EXTERNALLY REFERENCED ROUTINE 
2326 PROCESS: INPUT TNE U" STATUS BYTE 
2327 INPUT: 
2328 OUTPUT: A-REe CONTAINS TNE UPP STATUS BVTE 
2329 J MODIFIEDI 
2330 I STACK USAGEI • IVTES 
2331 ; J ; ; : I J ; ; ; ; ; I II I ; I : ; J ; J : ; J ; ; ; J ; ; J : : ; ; J J I ; J J J J ; ; ; ; : ; I ; ; ; ; ; ; ; ; J ; ; ; J ; : ; ; J I J ; J J J; ; ; ; 
2332 up,s: 
2333 
2334 
2335 
233' 
2337 
2338 
233' 
2340 

PUSH 
NY I 
CALL 
PUSH 
CALL 
POP 
POP 
RET 

8 
',RPSTC 
PIODR1 
PS., 
PI ODR2 
PSY 
8 

J SAVE Be 
J 8 CONTAINS STATUS COliftAND 
I eET UP, STATUS BVTE 

SAVE IT ON THE STRCk 
eET PIO DEVICE STATUS 8YTE AND 
A HOW CONTAINS UPP STATUS BYTE 
RESTOIE BC 

ICNORE IT 

2341 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2342 ;. • 
2343;' END OF 110 suaROUTINES, BEGINNING OF MONITOR SUBROUTINES • 
2344 J' • 2345 
2346 
2347 
234. 
2349 
2350 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
J,-,-,-,-,-,-,-,-,-,-,-.-,-,-,-,-,-,-,-,-,-,.,-,-,-,-,-.-.-.-.-.-.-.-.-.-.-._._. 
J 'BVTE' - ENTERED VIA CALL FRO" 'R' COI"ANO 

PROCESS: READ TVO 8-BIT ASCII CHARACTERS, DECODE IHTO ONE 8-BIT 8IMARY lORD 
INPUT: D COMTAINS RUNNI"' CHECKSUR 
OUTPUT: DECODED BVTE IN A-REG. RUNNINe CHECKSU" IN D-REG, ZERO BIT SET OR RESET 

2351 NODIFIEDI A,F,e,D 
2352 J STACK USAGE: 
2353 BVTE: 
2354 PUSH B SAVE 8,C 
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lOC OIJ 

FDDC CDS.FF 
FDDF CD9.FE 
FOE2 07 
FOE3 07 
FOE4 07 
FDE5 07 
FDE6 4F 
FDE7 CD5.FF 
FDEA CD9.FE 
FDE~ 81 
FOEE 4F 
FDEF 82 
FDFO 57 
FI)Fl 79 
FI)F2 Cl 
FI)F3 C9 

FDF4 E'OF 
FDF' C,'O 
FI)F8 27 
FDF9 CE40 
FI>F8 27 
FDFe 4F 
FDFO C9 

FI>F£ CDDEFC 
FEOI DO 
FE02 CDDEFC 
FE05 OA 
FED' C, 

FE07 7C 

SEg 

2355 CAll 
2356 CAll 
2357 RlC 
U58 RlC 
23~" RlC 
2360 RlC 

Rue 
NlIBlE 

2361 "DY C,A 
2362 CAll RIK 
2363 CAll NI8BlE 
2364 ORA C 
2365 "oy C,A 
236' AOD D 
2367 "OV D,A 
236. ROY A,C 
236' POP B 

READ ONE ASCII CHAR FRO" TAPE, PUT IN A-REI: 
CONYERT 8-81T ASCII TO 4-81T HEICADECIIiAL YALUE 
SHIFT FOUR PLACES TO THE LEFT 

NOVE HEX CHAR TO 4 "58 OF A-RE' 
STORE TE"PORARILV IN C 
IIET ANOTHER ASCII CHAR FRO" READER 
CONYERT TO 4 BIT HEX; NOW lS8 OF A-REC 
ASSE"BLE IT ALL TOGETHER 
STORE IT TENPORARIlV IN C 
UPDATE CHECKSUft (ZERO 8IT IS SET/RESET) 
D CONTAINS UPDATED CHECKSU" 
LOAD THE CONVERTED YORD 

2370 RET RETURN 
2311 ;1111111111111111111111111111111111111111111111111111111111111111111111111111 
2372 J 'CONY' - ENTEREO VIA CALLS FROR 'OBYTE','NXD','PBYTE' ROUTINES 
2373 J PROCESS: CONYERT 4 81T HEX YAlUE TO ASCII CHARACTER 
2374 INPUT: 0.1,2,3,4,5,',1,8,',A,8,C,D,E, OR F IN HEX 1M A-REG 
2375 OUTPUT: 30N, ...• 39H,4IH, ... ,46H IN C-REI: 
2376 J NODIFIEDI A, flAGS, C 
2377 STACK USAI:EI 
2378 J 
2379 CDNY: 
2380 ANI 
2381 ADI 
2382 DAA 
2383 AC I 
2384 DAA 

OFH 
'OH 

40H 

ONLY 4 LSI ARE SICNIFICAHT. SO NASK 4 "S8 
SET UP A-REe SO THAT A-F CAUSE CARRV 

ADD IN CARRY AND ADJUST UPPER NIB8LE 

2385 MOY C,A STORE CONVERTED RESULT IN C-REC 
2386 RET J RETURN 
2387 JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111 
2388 'CRlF' - ENTERED VIA CALLS FRO" 'II','H','I','R','II','IC' CORNANDS AHD 
238' 'START' ROUTINE 
23'0 J 'ROCESSI TYPE CARRIAGE RETURN AND LINE FEED ON LOCAL CONSOLE 
2391 INPUT: 
23'2 J OUTPUT I 
23'3 IIODIFIEDI 
23'. J STACI USA'E: 
23" CILFI 
23" CALL 
23'7 08 
23" CALL 
23" 08 
2400 RET 

COIC 
CR 
tOIiC 
LF 

J OUTPUT (CR) ON COISOLE 

J OUTPUT (LF) DN COMSOLE 

2401 "11'1'11'11111"111111'1'111111111111111111'1111111111111I111111111111111111 
2402, 'DADI' - EHTEIED YIA CALL FIOII 'D' CO""AIID 
2403 'ROCESSI 'IIIIT COIITENTS OF NL IN HEX F.IIAT ON LIST DEYICE 
2404 INPUTI NL COItTAINS (LOI ADDIESS) Of 'D' COIIAND 
2405 OUTPUTI 
2406 10DIFIEDI A 
2407 , BTAce UIAeEI 
2408 ••• '1 
240' liD' , PRINT III. OF LOV ADDRESS 
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LOC 08J 

FE08 COOCFE 
FE OB 70 

FEOC F5 
FEOO OF 
FE OE OF 
FE OF OF 
FE 10 OF 
FEll COF4FD 
FE14 CD14FD 
FEl? Fl 
FEll CDF4FD 
FEU C314FD 

FElE OE70 

FE 20 OD 
FE21 C220FE 
FE 24 C9 

FE2' 23 
FEU 5E 
FE27 3A0500 
FE2A 57 

FE28 23 
FE2C 46 
FE20 23 
FEU 1A 

SEQ SOURCE STATE"EHT 

2410 CALL DBYTE 
2411 "OY AIL J PRINT LSB OF LOY ADDRESS 
2412 ; ••••••• J", DBYlE 
2413 :11111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIIIIIIJ~I 
2414 'DBYTE' - ENTERED YIA CALLS FROM '0' CO""AMD AND 'DAOR' ROUTINE 
2415 EHTERED YIA FALL-THRU FRO" 'DADR' ROUTINE 
2416 PROCESS: LIST A BYTE ON THE LIST DEYICE AS TVO ASCII CHARACTERS 
2417 INPUT: A CONTAINS THE BYTE TO BE LISTED 
2418 OUTPUT: 
2419 MODIFIED: 
2420 STAC« USAGE: 
2421 OaVTE: 
2422 PUSN 
2423 RRC 
2424 RRC 
2425 RRC 

PSY SAVE A COpy OF A-REG 

2426 RRC WAHT TO LOOK OHLY AT BITS 4-7 OF A-REG 
2427 CALL CONY CONVERT 4 IS8 OF ORIGINAL A-REG TO 1 ASCII CHAR 
2428 CALL LO" OUTPUT ON lIST DEVICE 
242' POP PSI ~ET~IEVE ORI'INAL VALUE 
2430 CALL COHV CONVERT 4 LSB OF ORIGINAL A-REG TO 1 ASCII CHAR 
2431 J"P LOM OUTPUT DN lIST DEVICE 
2432 :lllllllllltllllllllllllllllllllllllllllllllllllllllll11111111111111111111111111 
2433 ; 'DELAY' - ENTERED VIA CALL FROI 'RI' ROUTINE 
2434 PROCESS: 1.0 U. DElAY 
2435 INPUT: DMEftS 
2436 OUTPUT: RDUTINE IDLES FOR 1.0 ftS. 
2437 ftOOIFIEP: C, FLAGS 
2438 STACK USAGE: 2 BYTES 
2439 DELAY: 
2440 lOAD 1 "S.COHSTAHT (USE 38H IH ICE ENVIRON"ENT) 
2441 DlVl: 
2442 DCR C I)EC~E"ENT COUHTER 
2443 
2444 
24.5 
2446 
2447 
2448 
244' 
24~O 

2451 
2452 
2453 
24'4 
2455 
24'6 
2457 
2458 
24" 
2460 
24U 
2462 
2463 
2464 

JNZ DlYl ~U"P IF NOT EXPIRED 
RET RETURN 

;lllllllllltllllllllllllllllllllllllllllllllllllllllll11111111111111111111111 
'DREG' - ENTERED VIA CALL FRDN 'X' CO""AND 
PROCESS: DISPLAY THE CONTENTS OF A USER REGISTER 
INPUT: HL POINTS TO CHARACTER IN ACTBl OF 'X' CO"NAN!) 
DUTPUT: HL POINTS TO NEKT CHARACTER IN ACTIl, 

DE CONTAINS ADDRESS Of REGISTER lOCATION 
B CONTAINS REGISTER PRECISION 

"DDIFIED: 
STAe« USAGE: 

DREG.: 
INK H HL POINTS TO lOCATION ENTRV IN ACTBL OF 'X' 
"OV E.ft INCREIENT HL TO POINT ~T DISPLACE"ENT 
LDA "E"TOP+l 
"OY I),A o := "S8 OF ADDRESS OF TOP PAGE OF "E"ORV 

OE POINTS TO THAT PART OF THE EXIT TE"PLATE 
CONTAINING SAYED REGISTER VALUES 

INX H Hl POtNTS TO PRECISIOH IN ACTBL 
"OY 8,ft PRECISION, 0-8 8ITS. 1-16 8ITS 
INX H POIHT AT NEXT REGISTER IDENTIFIER 
LOU I) 8/16 BIT DISPLAY AND "ODIFICATIOM 

COft"AND 
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LOC 08J 

FE2F CDS8FE 
FE 12 05 
FEl3 ~8 

FE14 18 
FEl5 lA 
FEli C35BFE 

FE39 CD74FE 
FElC £3 

FE 3~ E5 
1= E l£ OD 
FElF D246FE 
FE42 C247F8 
FE45 C9 

FEH C239FE 
FE., C347F8 

FE oft 23 
FE 4D 7C 
FEU 85 

FE4F 37 
FESO C8 
FE51 78 
FE 52 95 
FE53 7A 
FE54 3C 
fE~5 C, 

FE 56 7C 
FE'? CD5BFE 

SEQ 

2465 
246' 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2487 
2488 
2489 
24'0 
2491 
24'2 
24'3 
2494 

24'5 
24'() 
24'7 
24 98 
24" 
2500 
2501 
2502 
2503 
2504 
2505 
2506 
2507 
2508 
250' 
2510 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
251' 

SOURCE STATE"ENT 

CAll 
DCR 
R" 

LBYTE 
8 

Del( 0 
LDAK D 

"SB OF 16 81T REG. ALL OF 8 BtT REG 
TEST PRECISION 
B 8IT DISPLAY, RETURN 

J"P LBVTE LSB OF 16 BIT REG 
;11111111111111111111111111111111/11111111111111111111111111111I1111111111111111 

'EXPR' - ENTERED VIR CALLS FRO" 'O','E','F','H','"','R','W' CO""ANDS 
PROCESS: EYALUATE EXPRESSION ·(EKPR),(EKPR),(EXPR)· 
INPUT: C-REC CONTAINS THE HU"BER OF PARA"ETERS REQUIREO (1,2, OR 3'­
OUTPUT: STACK CONTAINS THE PARA"ETERS IN REVERSE ORDER 
"ODIFIED: F,e,H,L.SP 
STACr. USAGE: 

EXPR: 
CA LL PARA" 
XTHL 

PUSH H 
DCR C 
JNC EKO 
JHZ ERROR 
RET 

EXO: 

GET A HEXADECI"AL PARA"ETER, RETURNED IN Hl 
PUT THE PARA"ETER IN THE STACK; HL NOW 

CONTRINS RETURN ADDRESS OF CAll TO 'EXPR' 
PUT RETURM ADDRESS ON TOP OF STACK 
DECRE"EHT PARA"ETER COUNT; CARRY BIT UNAFFECTED 
JUftP IF CO""A EHTERED (PARA" CALLS PCHK) 
INCORRECT PARA" COUNT 

JNZ EXPR ; CET ANOTHER PARA"ETER 
J"P ERROR i NOT TER"IMATED WITH CR 

illlllil/IIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111I1I1111I11111111111 
'HlLO' - ENTERE~ VIA CALLS FRO" '0' ,'F', 'n','w' CO"nAHDS 
PROCESS: CO"PARE HL WITH DE 
INPUT: ADDRESS VALUES IN Hl AND DE 
OUTPUT: IF HL (= ~E THEN CARRY Oi 

IF Hl ) DE THEN CARRY = 1 
"ODIFIED: HLA,F 
STACK USAGE: 

HIL 0: 
IN)( 
1101/ 
ORA 

STC 
RZ 

H 
ILH 
l 

110., A,E 
SUB L 
110 II A I I) 

INCRE"EHT HL ADDRESS 
TEST FOR HL = 0 
ZERO BIT SET IF H=L=OO, I.E. HL "U5T 

HAVE BEEN FFFFH 
CARRY := 1 

DE - Ht. SETIRESET CARRY 
(lS8 OF HIGH ADDR) - ("58 OF LOW ADDR) 

seB H ("S8 OF HIGH ADOR) - ("58 OF LOW AODR) 
RET RETURN 

lllllllllllllllllllllllllllllllllllllllllllllllllllill11I111111I1111111111111 
'LADR' - ENTERED VIA CALLS FRO" 'H' CO""AND AHD 'RESTART' ROUTINE 
PROCESS: PRINT CONTENTS OF HL IN HEX ON LOCAL CONSOLE DEVICE 
INPUT: HL CONTAINS THE HEX YALUE TO BE OUTPUT( 16 BITS) 
OUTPUT: 
"ODIFIED: H,LA 
STACK USAGE: 

LADR: 
A, H 
lBYT E PRINT 8 "S8 OF HEX VALUE ON CONSOLE 



rSIS-II 8080/8085 ~ACRO ASSE"BLER, V2.0 "ODULE P~GE 48 
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LOC OBJ 

FE5A 70 

FE58 F5 
FE 5C OF 
FE 50 OF 
FE5E OF 
FE 5F OF 
FE60 C064FE 
FEr,3 ~1 

FE64 CI)F4FD 
FE6? C395FC 

FEU OEOD 
r.'E&C CDl4FD 
t"E~F OEOA 
~t:i'1 C314FO 

FE?4 CDC5FE 
FE;? CA47F8 

SEQ 

"OY A,L ; ••••••• J", llVTE ; 'RINT • LSI OF HEX V~LUE ON CONSOLE 
2520 
2521 
2522 
2523 
2524 J 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
25.9 
nso 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
256. 
2S65 
256' 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111 
'LivrE' - ENTERED VIA CALLS FRO" 'S' COMMAND AND 'OREG','LAOR' ROUTINES 

ENTERED VIA JU"P FRO" 'DREG' ROUTINE . 
ENTERED VIA FALL-THRU FRO" 'LADR' ROUTINE 

PROCESS: LIST A IVTE AS TYO ASCII CHARACTERS 
INPUT: A-REG CONTAINS THE 8 BITS TO BE CONYERTED TO ASCII 
OUTPUT: 
MODIFIED: A,F 
STACK USA'£: , BYTES 

LBYTE: 
PUSH 
RRC 
RRC 
RRC 

PSY SAVE A-REG 

RRC LOOK ONLY AT 4 "58 OF THE BVTE YALUE 
CALL HXD CONYERT IT TO ONE ASCII CHAR AND OUTPUT IT 
POP PSY RETRIEVE ORIGINAL YALUE 

; ••••••• J"P "XI) CONVERT. LSB OF BYTE TO ASCII AND OUTPUT IT 
;11111111111111111111111111111111111111111111111111111111111111111111111111111 

'HKD' - ENTERED VIA CAll FRO" 'LIYTE' ROUTINE 
ENTERED VIA FALL-T"RU FRO" 'llYTE' ROUTINE 

PROCESSI CONYERT 4 LSB 1M A-REG INTO ONE ASCII tNAR IN A-REG, PRINT IT 
ON LOCAL CONSOLE DEYICE 

INPUT: NIBBLE TO BE CONYERTED IS IN BITS 0-3 OF A-REG 
OUTPUT: 
MODIFIED: A-REG 
STACK USAGE: 

HKD: 
CALL CONY ; CONYERT • 8ITS TO ONE 8-BIT ASCII CHAR 
J"' CON ; OUTPUT OM LOCAL, CONSOLE 

;11111111111111111111111111111111111111111111111111111111111111111111111111111 
'LCRLF' - ENTERED VIA CALL FRO" 'D' CO""ANO 
PROCESS: PRINT (CR),(LF) ON LIST DEYICE 
INPUT: 
OUTPUT: 
"ODIFIEI): C 
STACK USAGE: 4 BYTEl 

LCRLF: 
"VI C,CR 
CALL lO" 
"VI C.LF 

; OUTPUT (CI) TO LIST DEVICE 

J"P LON ; OUTPUT (IF) TO LIST DEYICE 
;1111111111111111111111111111111111111111111111111111111111111111111111111111111 

• PA RA"' - EN T ERE D VIAe At L S FRO" ' C' , , s ' CO"" A H D S A H D ' E)( P R ' R 0 U Tl HE 
'PAD' - ENTERED YIA CALLS FRON 'G','S','X' CO""ANOS . 
PROCESS: COLLECT A HEXADECI"AL PARANETER 
INPUT: 
OUTPUT: HEXADECI"Al PARAMETER IN Hl 
"ODIFIEDI A,F,I,H,L 
SUCK USAGE: 

PARA" : 
CALL 
JZ 

PCHt: 
ERROR 

GET FIRST CHARACTER 
DISALLOW HULL PARR"ETERS 



rSIS-II 8080/8085 "ACRO ABSEtBLER, '2.0 "ODULE PAGE 4' 
IKTELLEC SERIES II 10NITOR, YERSION 1. 2, 4 JANUARY U78 

lOC OBJ 

F£7A 210000 

FE 70 47 
F£7E CI)98FE 

FESt DA'OFE 
FE 84 29 
FE 85 2' 
FE 86 29 
FES7 29 
FE88 &5 
FE S' 6r 
FeSR CDl.l FF 
FEaD C37~FE 

FE '0 78 
FE'1 CDC8FE 
FE'. C247F8 
FE'? C' 

FEU D630 
FE '" 08 
FE'B C6E' 
FE'O D8 
FEn C6D6 
FEAO F2A6FE 
FUl3 C607 
FE P.S 08 

FEA6 C6DA 
HAS B7 
FEA' C9 

FE AA 7C 
FEA8 CDAFFE 
FE AE 71) 

SED 

257:5 
2576 
2577 
2578 
2579 
2S80 
2581 
2582 
2583 
2584 
2585 
2586 
2587 
2588 
2589 
25'0 
25,1 
25'2 
25'3 
25'4 
25'5 

2'" 2597 
25'8 
25', 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2607 
2608 
2'0, 
2610 
2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
26., 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
262B 
2629 

PAD: 

PAl: 

PA2: 

SOURCE STATEMENT 

LXI 

JC 
DAD 
DtaD 
Dill> 
DAD 
ORA 
"OV 
CAll 
J"P 

"oy 
CAll 
JHZ 
RET 

B,A 
HIBBLE 

PA2 
H 
H 
H 
H 
L 
LA 
T I 
PAl 

.LB 
P2C 
ERROR 

IHTIALIZE NL := 0000 

SAVE CHAR IN CASE IT'S A DELI"ITER 
CONVERT THE ASCII CHARACTER TO HEXl "UST BE 

O-',R-fi IF Hor ThE CARRY BIT IS SET 
HOT LEGAL CHAR, TREAT AS OELI"ITER 
*2 
*4 
*8 
*16 --- SHIFT THE OLD HEX V~lUES 4 PLACES TO LEfT 
pur NEW HEX w~L~E IN 4 L~B OF l-REC 

GET SUBSEQUEHT CHARACTERS 
DECODE NEXT CHARACTER 

A := 8 := DELI"ITER CHARACTER 
IS IT A YALID DELI"ITER? 
JUftP TO ERROR l~ IT ISN'T 

JIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIII/IIIIIII!!II!!11//lllilllllll 
'NIB8LE' - ENTERED VIA CALLS fRO" 'BYTE','PUA"','PAO' ROUTINES 
PROCESS: ~ECOOE 8-BIT ASCII CHAR IN A-REG INTO 4-81T HEX DIGIT IN A-REC, 

FILTER OUT RLL CHARACTERS HOT IN THE ASCII CODING SEQUENCE 
O,1,2.3.4,$,£,7,8,',A.B.C,O,E,F. 

INPUT: 8-8IT ASCII CHAR IN A-REC 
OUTPUT: YALID HEX EQUIVALEHT IN A-REC AND CARRY = O. OTHERWISE 

CARBACE IN A-REC AND CARRY = 1 (INDICATING ILLECAL CHARACTER) 
"ODIfIED: A, FlACS 
STACK USAGE: 2 aVTES 

"IBBLE: 

HID: 

SUI 
RC 
ADl 
Re 
ADI 
JP 
ADI 
RC 

ADI 
ORA 
RET 

, O' 

, 0' - , C' 

£ 
NIO 
7 

10 
A 

IF THE ASCII CHAR IS BETWEEH 00 AND 2Ffl, 
THEN RETURN WITH CARRY = 1 

IF THE ASCII CHAR IS GREATER THAN 46H, 
THEN RETURN WITH CARRY = 1 

ORIGINAL ASCII CHAR WAS BETWEEN 30H AHD .," INCL. 
JUMP IF IT WAS 41H THRU 4'H (I. E. A-F) 
ORIGINAL ASCII CHAR WAS BETWEEN 30H AND 40N INCL. 
RETURN 11TH CARRY = 1 IF ASCII CHAR WAS 

BETWEEH 3AH AHO 40H INCLUSIYE 
VALID VALUE: 30H-3~H,41H-4'H 
A-REG NOW CONTAINS HEX EQUIY.(O-',A-F) 
CLEAR ERROR FLRG (I.E. RESET CARRY BIT> 
RETURN 11TH YALIO VALUE 

:11111111111111111111111111111111111111111111111111111111//111111111111 
'PADI' - ENTERED ilIA CALLS FRO" 'E', 'W' CO""AHDS 

J PROCESS: PUNCH CONTENTS OF HL IN HEX OK PUNCH DEYICE 
INPUT: HL CONTAINS I-BIT LOAD ADDRESS 
OUTPUT: 
NODIFIED: A 
STACK USA~E: .. BYTES 

PRDR: 
A,H 
PBYTE 
A,L 

A :~ "58 OF LOAD ADDRESS 
E"IT FRAMES 3 , 4 
A := lSB OF LOAD ADDRESS 



ISIS-II 8080/8085 MACRO AtSEM8lER. V2.0 MODULE PACE SO 
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1.0C oeJ 

FEAF 5F 
F'£80 OF 
fEBI Of 
FES2 OF 
~EB3 OF 
FEB4 CDF4FI) 
FEB7 CDE,rc 
FEBA 7S 
FEU CDF.r:~ 

FEBE CDEHC 
FEel 7B 
FEC2 82 
FEC3 57 
He4 e, 

FEes C061FF 

FEes r:E20 
FECA C8 
FEes FEU 
FEeD ~8 

HC£ fEOI) 
FEDO 37 
FEDl C8 
~E1>2 3F 
FED] C9 

SEQ 

2630 
2631 
2632 
2633 
2634 
2635 
2r~3' 
2637 
2638 
2'39 
2640 
2641 
U4Z 
2643 
2644 
2645 
2646 
2647 
2643 
2649 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 
2'{.~ 

26'3 
2664 
2665 
2H,6 
2667 
2(, (, 8 
2669 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 
2678 
2679 
2680 
2681 
2682 
2'83 
2684 

SOURCE ST"TEMENT 

; ••••••• J", PBYTE· ; E"IT FRA"ES 5 , (, 
JIIIIIII/IIIIIIIIIIIIllllllllllllllllllIIIIIIIIIIIIIII11111I1111111111111 

'PBYTE' - EHTEREO VIA CALLS flO" 'E'. I tI' COR"ANI)S AND ' PA~R' ROUrINE 
ENTERED VIA FALl-THRU FRO" ',ADR' ROUTINE 

PROCESS: PUNCH A BYTE AS 2 aSCII CHARACTERS 
INPUT: A-REG CONTAINS 8YTE TO 8E CONVERTED, I) CONTAINS RUNNING CHECKSUM 
OUTPUT: 0 CONTAINS UPDATED CNECKSU" 
MODIFIED: A,F.O,E 
STACK USAGE: 

P8VTE: 
"OY 
RRC 
RRC 
RRC 
RRC 
CAll 
CALL 
!'1O V 
CAll 
CALL 
"OY 
ADD 
1'I0Y 
RET 

CONV 
PO 
A.E 
COMY 
PO 
fL E 
I) 

D. A 

SAVE BYTE TO BE CONYERTED IN [-REG 

LOOK ONLY AT 4 "58 OF THE BYTE 
CONVERT IT TO 1 ASCII CHARACTER 
PUNCH IT 
NOU LOOK ONLY AT 4 LSB OF BYTE 
CONVERT IT TO ONE ASCII CHAR 
PUNCH IT 

UPDATE THE RUNNING CHECKSUM 
STORE· IT BaCK IN THE I)-REG 
RETURN 

1111111/11111/11111111111111111/111111/1111111111111111111111111111/11111111111 
··peRK' - ENTERE» VIA CALLS FRO" 'G'.'S','X· CO"",,"05 AND 'PARAR·· ROUTINE 
'P2C' - ENTERED VIA CALLS FRO" 'PARA"' ,'PAO' ROUTINES .. 
PROCESS: TEST FOR NULL INPUT PARA"ETER (lOOK FOR SPAC[,CO""A,OR (CR» 
INPUT: 
OUTPUT: CHARACTER IN A-REG 

IF SPACE OR CO""A. 
IF (CR), 
If NONE OF ABOVE. 

"ODIFIE~: A. FLAGS 
STACK USAGE: 4 BYTES 

PCHK£ 
CAll TI 

CPt 

THEN ZERO. 1 AND CARRY 11 0 
THEN ZERO • 1 AND CARRY .. 1 
THEN ZERO • 0 AND CARRY .. 0 

GET 1\ CHARACTER 

RZ IF SPACE. THEN ZERO. 1 .. CARRY • 0 
CPI 
RZ IF CO""A. THEN ZERO .. 1 .. CARRY = 0 
CP I Cit 
STt 
RZ ; IF (CR>, THEM ZERO. 1 , CARRY 11 1 
C"C 
RET ; IF NOHE OF THE THREE. THEN ZERD=CARRY.O 

111111111111111111111111111111111111111111111111111111111/111111111111111111111 
I 'RESTART' - ENTERED YIA ,IU"P FRO" LOCATION 0 I 
I PROCESS: BREAKPOINT/INTERRUPT/RESTART PROCESSING I 
I INPUT: I 
( OUTPUT: I 
I "ODIFIED: I 
I El(PlAHATION: I 
I THIS ROUTINE IS EHTERED VIA A RESTART 0 (1ST 0) INSTRUCTION. THE I 



JSIS-Il 8010/lD8S "ACRO ASSE"BlER, V2.0 "ODUlE PA&E 51 
!NTELLEC SERIES II "ONITDI, YERSION 1.2,4 JANUARY 1918 

LOC OBJ 

FEI>4 F3 

FED5 E5 
FED' 05 
FEI)7 C5 
FEI>8 FS 
FE D9 I) 1 
FEDA E5 

FEDB 2A0400 
FEDE 2ECC 

FEEO iE 
FEEl 08Ft 

FEE3 £7 
FEE4 E3 

FEES D5 
FEE' 3EF£ 
FEEl D3FC 
HEft 2A0400 
I=EED 2EI>2 
FE Ef E8 
FEFO 210COO 
FEF3 3' 

SEa SOURCE STATE"ENT 

26'S JI INSTRUCTION IS ENCOUNTERED EITHER IN THE USER PROGRA" (AS A BREAKPOINT) I 
2'86 :1 OR IS INPUT VIA A LOCAL CONSOLE (MTERRUPT <I.E. USER "AS ACTIvaTED THE I 
2687 JI INTERRUPT ° SIITCH). THIS ROUTINE SAVES THE STATE OF THE CALLING I 
26.8 ;1 PROCESS AND TURNS CONTROL OVER TO THE 10NITOR. THIS IS DONE 1M THE I 
2'" ;1 FOLlOWI"~ "AHNER: 1 
2"0;1 1. THE USER ENVIROHIEHT IS SAYED BY PUSHING THE REGISTERS ON TOP 1 
2"1 ;1 OF THE USER'S DIN WORK STACK. 1 
2"2 JI 2. PROGRA" THE 825' WITH THE "ONITOR'S OYN INTERRUPT IASK REGISTER. I 
2'93;1 3. THE 10NITOR'S EXIT TEIPLATE IS FOUND AHD THE RE~lSTER VALUES 1 
2"4' ;1 REPRESEHTING THE USER'S STATE ARE POPPED OFF THE USER VORK STACK I 
269' :1 AND STORED IN THE APPROPRIATE PLACES IN THE EXIT TE"PLATE. 1 
26" JI 4. TEST TO SEE IF THE POINT AT WHICH USER PROGIAI INTERRUPTION I 
26'1 ;1 OCCURRED (VALUE OF PROGRAN COUHTER) COINCIDES VITH A BREAKPOINT I 
26'8 ;/ ADDRESS. 1 
2'" ;1 A. IF IT DOESN'T, THEN RESTART CODE WAS ENTERED VIA A CONSOLE 1 
2700 ;1 INTERRUPT so SEND EOI TO THE 8259. 1 
2701 JI 8. IF IT DOES, THEH PROGRA" THE EKIT COOE TO 1) LOAI) THE CORRECT 1 
27.02 ;1 H AHO l VALUES AHD TO 2> JUIP TO THE ADDRESS INDICATED BY THE PC I 
2703 ;1 (PUSHED OM STACK AT TIlE OF RST 0 INSTRUCTION OR WHEN CONSOLE 1 
2704 ;I INTERRUPT). ALSO, RESTORE THE TRAP VALUES AT THE PROPER I 
2705 II TRAP ADDRESSES. I 
2706 U 5. RETURN CONTROL TO THE RONITOR (BY "UriPIHG TO SURT>. 1 
2707 U I 
2708 :1111111111111111111111111111111111111111111111111111111111111111111111111111111 
2709 RESURT: 
2110 01 
2111 
2112 
2713 
2114 
2115 
211 , 
2117 
2718 
271' 
2120 
2721 
2722 
2123 
2724 
2725 
2126 
2727 
2128 
2729 
2730 
2731 
2732 
2733 
2734 
2735 
2736 
2137 
2138 
2739 

PUSH 
PUSH 
PUSH 
PUSH 
POP 
PUSH 

PUSH 
"VI 
OUT 
LHLD 
"YI 
XCHG 
LXI 
DAD 

H 
o 
B 
~S" 
I) 

H 

"EIT OP 
l,IlOC-l AMD OFFH; 

LN 
SOCPt 

H/A 

o 
A.NOT INTO 
SOCP! 
IEITOP 
L,EXIT AHD OFFH 

H, 12 
SP 

DISABLE IF SOFTWARE TRAP 
SAVE USER'S ENYIROH"ENT 
SAVE H,L 
SAVE D,E 
SAVE 8,C 
SAVE A,FLAes 
TEIPORARILY SAVE PSW 1M D , E 
DUnny PUSH TO RESERVE SPACE IN STACK FOR 

CURRENT INTERRUPT "ASK AND CONFIGURATION 
BYTE 

HL HOU POINTS TO CONFIGURATION BYTE 1M 
EKIT CODE I" TOP PAGE OF RAI 

L NOW CONTAINS THIS CONFICURATION BVTE 
INPUT CURREHT INTERRUPT "ASK REGISTER --­

THIS "ASK IS THE USER'S, SO SAVE IT 
H NOW CONTAINS THIS INTERRUPT "ASK 
THE INTERRUPT "ASK AND CONFIGURATION BYTE 

ARE NOW ON TOP OF THE USER STACK 
NOW PUT THE ORIGINAL PSW ON TOP OF THE STACK 
SET "ONITOR'S DEFAULT INTERRUPT "ASK 
OUTPUT NEW NASK 

HL HOU POINTS TO EXIT CODE AT TOP OF RA" 
SO NOW DE POINTS TO EXIT CODE AT TOP OF RAft 
H :. 00, L :. OC (DECIIAL VALUE 12) 
EFFECT OF THIS IS TO CUT BACK THE USER'S 

STACK TO UHAT IT WAS BEFORE ENTERING 
THIS RESTART ROUTINE AND BEFORE TNE PC 
lAS PUSHED ON BY 1ST 0 OR IMTERRUPT. 



lSIS-II 80eO/80as "Attn ASSEMBLER. va.o IOtULE PACE S2 
t"TELLEC SERIES II 1I0MITO., YERSIOM 1.2 •• JANua.y "78 

lOC 08.1 

FEF4 0605 

FEf7 28 
FEF.8 72 
FEF' 28 
FEF" 73 
FEFB 01 
FEFC 05 
FEF!) C2F7FE 

FF 00 Cl 

FF 01 08 
FF02 F' 
FFOl 2A0400 
HOi 2E£2 

FF O~ 23 
FFOB C213FF 
FF OE 7E 
FFOF U 
FFtO CA25FF 

Ht3 23 
FF14 23 
~:J:l~ 7£ 

I="FH " 
~ F 17 2.3 
FF 18 C220FF 
FF 18 7E 
f'F 1 C 98 
FFU CA25FF 

H20 3E20 
FF22 l>3F. 

SEQ 

2740 
2741 
2742 
2143 
2144 
2745 
2746 
2147 RITOI 
2748 
2749 
2750 
2751 
2152 
2153 
2754 
2755 
2756 
2757 
21SB 
275' J 
2760 
2761 
2762 
2763 
2764 
2765 
27" 
2167 
2768 
27" 
2770 
2771 
2172 
2773 
2174 
2775 
2776 
2777 
2178 
2779 
2780 
2781 RSTA: 
2782 
2783 
2784 
278' 
2786 
2787 
2788 
278' 
21'0 
27,. 
27'2 RST8: 
27'3 
27'4 

IIYI 

KCNe 

Dex 
"OV 
Del 
"OY 
POP 
OCR 
JM2 

POP 

Dex 
SPNL 
lNLD 
"YI 

INX 
JNZ 
IIOV 
S81 
JZ 

JMX 
INX 

"0' 
SU8 
INK 
JNZ 
NOV 
S88 
lIZ 

"VI 
OUT 

'.1 

8 

8 

IUNTOP 
L,TlOe _ND OFFH 

A.II 
C 

N 
N 
A.I 
e 
H 
RSTI 
A.I 
I 
RSlI 

A.Eor 
SOCPO 

HL CONTAINS THIS 'OLD' STACK ADDRESS. 
COUNT FOR TRANSFER OF "ACHINE STATE 

TO EXIT TE"PLATE STORACE (lOVE THE STACK) 
J NL NOI POIN'S TO EXIT CODE AT TOP OF IA" 

DE NOI POINTS TO USER STACK AS IT lAS 
PRIOI TO RST 0 OR CONSOLE INTERRUPT. 

lOVE THE lACHINE STATE FRO" THE USER'S STACK 
: '0 THE RESERVED AREA 1M THE EXIT TE"PLATE 
; IN TOP PACE OF RAI. 
; .-5 8-4 BK3 1=2 t 8=1 
l------------,--~-----!--------!------!------

;SLOCa"S8(SP)!AlOC=A IILOC-INT!ILOC-.'DLOC-' 
! 

-LSB(SP)!FLOC-FLG! =FLG!ClOC-C!ELOC-E 
lDE-AF !DEaINT.F!DE:BC !DE-DE !DE-Hl 
IB-4 fI-! !8-2 !8-1 !8=0 

; AT THIS POINT, HL POINTS TO THE BASE OF 
'NE KONITOR STACK (TOS) IN TOP PAGE OF 
RA". DE CONTAINS THE H , l VALUES THE 
USER HAD PRIOR TO ENTERINC THE RESTART 
ROUTINE. 

BC - OLD PC (PUSHED ON USER STACK BY 
1ST 0 OR INTERRUPT) 

DECRE.ENT TO POINT AT TRAPPED CODE 
SP NOI POINTS TO TOS (lASE OF "ONITOR STACK) 

HL HOY POINTS TO TlOC IN TOP PAGE OF tAli 
1.£. LS8 OF TRAP 1 ADDRESS 

J TEST IF THIS IS A PROGRA""ED RESTART 8~ A 
LOCAL CONSOLE INTERRUPT BY COIPARINC THE 
PC YALUE UITH TRAP 1 A~DRESS 
A :- LSI OF TRAP' ADDRESS 

NL POINTS TO "58 OF TRAP I ADDRESS 
l PC DID MOT lATCH TRAP I ADDRESS 

A :- .'8 OF TRAP 1 ADDRESS 

PC "ATCHES TRAP 1 --- A PRDeRAIIED RESTART 
REPEAT SAlE STEPS AS ABOVE BUT SEE IF PC 

lATCHES 2ND BREAKPOINT (TRAP 2 ADDRESS) 
HL POINTS TO TRAP I DPCODE VALUE 
HL POINTS TO LSI OF TRAP 2 ADDRESS 
A ,- LSB OF TRAP 2 ADDRESS 

I Nl POINTS TO "S8 OF TRAP 2 ADDRESS 
PC DID MOT IIATCN TRAP 2 A~DRESS 
A :- lSI OF TiAP 2 ADDRESS 

PC "ATCHES TRAP 2 --- A PROGRAlftED RESTART 
NOT A PROGRA""ED RESTART, IUT A 

CONSOLE INTERRUPT SO SEND EOI TO 825' 
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LOC 01 .. 

FF24 OJ 

FF25 2A0400 
FF21 2EDC 
FF2A 73 
FF 28 23 
FF at 72 

FF20 2EEO 
FF 2F 71 
FF30 23 
FF31 70 

FP.32 C5 
FF.l3 CODEFC 
F'-3' 23 
FF17 E1 
FF38 COS6FE 

FFJB 2A0400 
FF.3E 2EEZ 
FF40 1602 

FF 42 4E 
FF4J AF 
FF44 77 
FF45 23 
FF46 4' 
FF47 17 
FF 48 23 
FF49 7' 
FF 4A 80 
FF4B CASOFF 
FF 4E 7E 
FF 4F 02 

FF50 23 
FF51 15 
FF52 C2UFF 
FF55 C355F8 

SEI 

27'S 
27" 
27'7 
27'. 
27" 
ZIOO 
2801 IITl: 
2102 
2803 
2104 
2805 
2106 
2107 
2808 J 
2.09 
2810 
2.811 
2812 
2813 
2814 
2115 
281 , 
fll1 
2818 
281 , 
2120 
2821 J 
2822 
2823 
2824 
2825 
2826 RSTZ: 
2827 
2828 
282' 
2830 
2831 
2832 
2833 
2834 
2835 
2836 
2837 
2838 
2839 
2840 
2841 RST3: 
2842 
2843 
28.4 
2845 

UK 

LNLD 
"YI 
ROY 
INX 
ROY 

8 

IE"TOP 
L.LLoe AND OFFH 
I,E 
It 
I,D 

J ADIUST PC FOR LOCAL CONSOLE RESTART 
I.E. GET READV TO PDINT PC TO 
REBUIPTloN POINT IN CODE IT YAS 
EXECUTING IHEN INTERRUPTED 
.e POINTS TO NEXT INSTR TD IE EXE~UTED 
YHEN CONTROL IS RETURHED TO UIER PIOGIAI 

PRDGIAIIED RESTART AT A 8REAKPoiNT (TRAP) 
ALSO FALLTHRoU~H FRO" CoMSOLE INTERIUPT 

HL NOY POINTS TO LLOC IN EKIT CODE IN TOP OF IAII 
USER'S L VALUE PRIOR TD RESTART IS STORED IN LLOC 

USER'S H VALUE PRIOR TD RESTART IS STOIED IN BLOC 

l,Ploe-l AND OFFH; HL POINTS TO LSB OF JIIP INSTR IN EXIT CODE 
M,C IAYE LSI OF USER'S PC 

PUSN 
CALL 
D8 
POP 
CALL 

"oy 
XRA 
"oy 
INX 
"OY 
NOV 
INK 
ROY 
ORA 
JZ 
"OY 
STAX 

H 
11.8 

l,TLDe AND OFF" 
D,2 

e," 
A 
II dl 
H 
8,11 
II.A 
H 
A,C 
8 
RIT3 
A," 
8 

INK H 
OCR 0 

J SAVE IIS8 OF USER'S PC. EFFECT IS TO LOAD THE 
PROPER ADDRESS INTO THE EXIT TE"PLATE FDR THE 
JUIIP BACK TO THE USER'S PROGRAII. 

; RETRIEYE OLD PC fOR DISPLAY 
; DISPLAY PC 

CLEAR TRAPS 

Hl NOW POINTS TO TlOC I" TOP PAGE OF RAil 
SET COUNT FOR TYO TIAPS 

C :. LSB OF TRAP ADDRESS 

ZERO OUT LSB OF TRAP ADDRESS 

B :. 1158 OF TRAP ADDRESS 
ZERO OUT 1158 OF TRAP ADDRESS 
NL NOU POINTS TO TRAP VALUE 
Bt CONTAINS THE TRAP ADDRESS 
TEST FOR VALID TRAP 
TRAP ADDRESS IS 0, SO NO TRAP TO RESTORE 
GET OPCODE BYTE, I. E. TRAP VALUE 

J PUT IT BACK IN COIRECT PLACE IN USER PROGRAN, 
I.E. REPLACE THE RST 0 INSTR WITH DRI~IMAL 
OPCODE. 

POINT TO TRAP 2 ADDRESS IF 0=2 

JNZ RST2 REPEAT FOR TRAP 2 
JIIP START ENTER IIONITOR (INTERRUPTS STILL DISABLED) 

28.6 
2847 
2848 
28.' 

;1111111111111111111111111111111111111111111111111111111111111111111111111111111 
'RIX' - ENTERED YIA CALLS FROI 'R' COIIIAND AND 'BYTE' ROUTINE 

J PROCESS: GET A CHARACTER FIDII READER, "ASK OFF PARITY BIT 
J INPUT: 
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lOC OBJ 

HS8 CDOfFC 
FF58 1>AHF8 
n5E E67F 
FF.60 C9 

FF61 C5 
FF62 CDBEFB 
FF65 E67F 
FF6? CD76FF 
':F'A FE03 
FF6C CA47F8 
FF iF 4F 
FF'lO CD'FFC 
FF?3 79 
FP74 Cl 
FP';5 C' 

FF76 FEU 
FF78 F8 

FF79 FE?8 
FF7B FO 

FF?C E6C>f 
FF7E C, 

SEQ SOURCE STATElfENT 

2850 OUTPUT: CHARACTER IN ApREG, 81T 7 IS 0 
2851 "ODIFtEO: A,F 
2852 STACK USAGE: 
2853 RIl(: 

CALL 11 eET CHARACTER FROII READER DEVICE 
Je ERROR READER TI"EOUT ERROR 
ANI 7FH NASK OUT THE PARITV 81T 
RET RETURN 

;1111111111111111111111111111111111111111111111111111111111111111111111111/11111 
'TI' - ENTERED VIA CAllS FRO" 'A','M','8' CO""AHDS AND 'START','PAIA"' 

2854 
2855 
28S6 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2964 : 
2865 
2866 
2867 
2868 
286' 
2870 
2871 
2872 
2873 
2874 
2875 
2876-
2877 
2878 
2879 
2890 
2881 
2882 
2883 
2884 
2885 
28.6 
2887 
2888 
288' 
28'0 
21U 
28'2 
28'3 
28'4 
28" 
28" 
28'7 
2898 
28" 

• PAO', 'PCMK' ROUTINES 
ENTERED VIA JU"P FRO" 'BREAK' 

PROCESS: INPUT FRO" LOCAL CONSOLE, ECNO, RETURN IN A-REG 
INPUTI 
OUTPUTI CHARACTER IN A-REG 
NODIFIED: A,F 
STACK USAGE: 

T I : 
PUSH 8 
CA LL C I 
AN 1 7 F H 
CALL uc 
CPt ETX 
JZ ERROR 
"oy C,A 
CALL CD 
"Oy A,C 

SAYE STATE OF B- , C~RECS 
GET A CHARACTER FlO" THE CONSOLE 
"ASK OFF PARITY BIT 
CONVERT TO UPPER CASE 
TEST FOR IREAK 
ABORT COIMAND 
"DYE INPUT CHARACTER TO C-REG 
ECHO IT 

POP 8 RESTORE STATE OF 8 , C 
RET RETURN 

;111/11111111111111111111111111111111111111111111111111111/11111111111111111111 
'UC' - ENTERED VIA CALL FROI 'TI' ROUTINE 
PROCESS: CONVERT CHARACTER IN A-REG FROI LOUER CASE TO UPPER CASE 
INPUT: LOYER OR UPPER CASE CNAR IN A-REG 
OUTPUT: UPPER CAIE CHARACTER IN A-REG 
MODIFIED: A,F 

: STACK USAGEI 
UC: 

CPS 
RP 

ANI 
RE T 

'A'+20H 

'Z'+20H+1 

MOT 20H 

J CHAR < LC(A) , I.E. IF THE CHAR IN A-REC 
IS MOT LOIER CASE, THEN IT HAS YALUE 
( 61H, 80 A - 61H WILL BE "INUS. IF 
IT IS IN LOUER CASE, THE RESULT WILL 
BE POSITIVE. 

CHAR> LC(Z> , 1.[; liE KNOll THE A-REC IS 
UPPER CASE OR SPECIAL CHAR. IF IT IS A 
SPECIAL CHAR, A - 78M WIll 8E 0 OR 
GREATER SO RETURN. 

FORCE UPPER CASE 

2'00 ;.-.-.-.-t-t-.-.-.-t-t-.-.-.-t-t-.-t-t-.-t-t-.-t-t-t-.-.-.-.-t-.-.-.-t-. 
2'01 s* • 
2'02 ;. 
2903 J. 

110 CONTROLLER INTERFACE DRIVERS • • 
2904 1*-'-.-'-'-'-'-'-'-'-'-'-.-.-'-'-'-'-'-'-.-'-'-.-'-'-'-.-.-.-.-.-.-.-._. 
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lOC 08.1 

FF?f CDA6FF 

HS2 DDCI 
FF84 HO? 
HoS' FEllt 
FF·89 C2'SZFF 
FF88 JBCO 
H8tl -=5 
Ff8E lEO' 
FF",O b3FF 
FF'2 Fl 
FF'3 C9 

FF9? DeCl 
FF" UO? 
FF9' C2'7FF 
FFn 7' 
FF 9F 1>3CO 
FFAI 3£0' 
FF.A3 1>3FF 
HAS· C9 

FF.A6 3EOD 
FFA8 1>3FF 

'FAA DICI 
FFAC E601 

SEQ SOURCE STATE"EHT 

2'05 
2'06 
2'07 
2908 

'lOC()P.l' - ENTERED VIA CAllS FROM 'CI','CSTS' ROUTINES 
PROCESS: GET OE~ICE STATUS OR GET ~ATA FROM PERIPHERAL 
INPUT: 8 COHTAINS THE CO""AND (STATUS REQUEST OR INPUT 
OUTPUT: A CONTAINS THE REQUESTED INFORMATION 

DATA RE8U~ST) 

2'09 
2910 
2911 
2912 
2913 

MODIFIED: A,FlAGS,B 
J SUCK USAGE: 
JOCORI ~ 

CALL 

2914 
2'15 IOtlCX)(: 
2'1' 1M 
r'17 ANI 
2918 CPI 
2919 JHZ 
2'26 IN 
2'21 PUSH 
2'22 "VI 
2923 OUT 
2'24 POP 
2925 RET 

luccon 

lots 
IBF OR 
OBF 
IOCl<XK 
lOCI 
PSW 
A.ENABL 
cpuc 
PSW 

OUTPUT 'GET DEYICE STATUS CO""aHD' OR 
'INPUT DATA CO""AND' TO IDe COHrROL 
PORT 

INPUT DBB STATUS 
08F OR fOI "ASK OFF STATUS FLAGS 

TEST FOR SLAVE DONEJ SOMETHING 
J IF HOT, CONTINUE TO LOOP 

OTHERIISE. INPUT THE DATA FRO" 
SAVE A-REe 
ENABLE INTERRUPTS 

RESTORE A-REG 

FOR THE IIASUR 

THE DI. 

~'26 J--------------------------------~---------------------------------------------
2'27 J 'IOCDR2' - EMTERE() VIA cenlS FRO" 'BU','CDit','CO','CRfOUT' ROUTINES 
2928 PROCESS: OUTPUT O~~~ TO THE PERJPHER~l DEYICE 
292' INPUT: 8 CO"T~lHS i~~ ~D"~AHD TO OUTPUT TH[ ~A1A 
2930 C COW~~lkS ~~~~ TO 8~ OUTPUT 
2931 OUTPUT: 
2'32 MODIfIED: A,FLAGS/~,C 
2933 STACK USAGE: 
2'34 lOtDR2: 
2'35 
2936 
2'37 lOCYVY: 
2'38 
2'39 
2'40 
2'41 
2'42 
2'43 
2'44 
2'45 

CAll 

IN 
ANI 
.INZ 
HOY 
OUT 
"VI 
OUT 
RE T 

!OCCO" 

IDes 
ISF OR 
10CfYf 
A,C 
lOCO 
A,EMA8L 
CPUC 

FO OR 

o~rpUT 'OUTPUT ~ArA CO"MAND' TC IOC 
CONTROL PORT 

INPUT DBB STATUS 
OIF; TEST FOR SLAVE PROCESSOR READY 

CONTINUE TO LOOP UNTIL IT IS REAOY 
LOAD DATA TO BE WRITTEN 
OUTPUT DATA TO THE DBB 

J ENABLE INTERRUPTS 

2'.6 ;-------------------------------------------------------------------------
2'47 'IOCCO"' - CONnoN ROUTINE TO loe oRIYERS 

ENTERED VIA CALLS fRO" 'IOCD.I' 
PROCESS: OUTPUT CONRAND TO THE IOC 
INPUT: B CONTAINS THE CO""AND 
OUTPUT: 
MODIFIED: A,FLACS 
STACK USUE: 

AHD 'IOCoI2' 2'48 
2'.9 J 
29'0 
2'51 
2'52 
2"53 
2"4 IOCCO": 
2'" 
2"6 

A,oISABL 
CPUC 

BLOCK ALL INTERRUPTS 

2'57 IOCZZZ: 
2'58 
2'" 

1M 
ANI 

IDes IHPUT DBB STATUS 
FO OR IIF OR OIFJ TEST FOR SLA~E PROCESSOR IDLE 
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;'0': OSJ 

FFAE C2AAFf 
HBl 78 
Ff 82 !>3Cl 
f:'FB4 C9 

HBS CDEHF 

HB8 lEOb 
FFBA t>3H 
FFBC DDF' 
FF8£ EbO? 
FFCO FEOl 
FFC2 C2B8FF 
FfC5 i)8FB 
He? f5 
FFca 3£05 
FfCAi>3fF 
Ff CC F 1 
FFC!) C' 

FFCE COHFf 

fF()l 3EOD 
Ffl>3 \)Jff 
Ffl)5 08F' 
FFD7 tb07 
FFO' C2Dlf'f 
FFPC ?'lI 
fFI>D 03F9 
FFDf 3£05 
FFEl D3Ff 
FF£3 C, 

SE 0 

29bO 
2!J 61 
2'62 
2963 
2"4 
2'65 :. 

J N Z 
110V 
OUT 
RE r 

10(:22Z 
A, B 
loce 

lOOP UNTIL IT IS lOLE 
LOAD CO""AN!> 
OUTPUT to""AHO TO loe CONTROL PORT 

PARALLEL 1/0 lNTERFACE DRIYERS • 
!.-.-.-.-.-.-.-.-.-.... -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 

'PIODR1 ' - £NTE~ED VIA C~LlS FRO" 'RI','PO' I'POC','LO', 'UPPS' 
'PIO[I/~2' - EMTERED VIA tHtS FRO" 'Ul','UPPS' RIlUTIH£S 

2"6 .:-
2" 7 i" 
2'68 
2'b9 
2970 
2'71 
2'72 
2'73 
2'74 
2'75 
2'76 
2' 7i' 
2978 
H79 
29110 
2'91 
2982 
2983 
2984 
2,85 
298b 
2997 
2'88 
2'9' 
2"0 
2"1 
2"2 
2993 
29'4 
2"5 
2"b 
2"7 
2'98 

2'" 3000 
3001 
3002 
3003 
3004 
J005 
J006 
1007 
1008 
300' 
3010 
]!lll 
1012 
lOll 
3014 

PROCESS: GET DEVICE ST~TUS OR GET DATA fROft A PE~IPH£RAL 
INPUT: B COHT~IHS THE COMMA"b (STATUS REQUEST OR INPUT DATA REQUEST) 
OUTPUT: A COHTAlhS THE REQUESTED IHfORftATIOH 
"OblflED: R, FLAes. 8 
sacr. USAGE: 

fIODR! : 

PIOOI2: 

CALL 

"VI 
OUT 
IN 
ANI 
CPI 
JHZ 
IN 
PIJSH 
"VI 
OU T 
POP 
R£ T 

A.DISABL 
CPUC 
PI0S 
FO OR 19f OR OBF: 
oaF 
PIODR2 
PIOI 
PSW 
A.EMAil 
tPUt 
PSU 

OUTPUT 'GET DEYICE STATUS CO""AH~' OR 
I INPUT DATA CO""AND' OR OTH£R SUCH 
CO""ANO TO THE PIa CONTROL PORT 

BLOCK All INTERRUPTS 

INPUT DBB STATUS 
"ASK Off STATUS fLAGS 
TEST FOR SLAVE DOME; SDftfTHING FOR THE "ASTER 
LOOP UNTIL SLAYE IS READY 
OTHERWISE INPUT THE DATA fRO" TH£ 088 
SAVE A-REG 
ENABLE INTERRUPTS 

RESTORE A-REG 

i----------------------------------------------------- ------------------
'PIOOR3' 
'PI0DR4' 
PROCESS: 

- ENTERED VIA CALLS FRO" 'PDe','PO'.'lO', 'UI','UO' ROUTlH£S 

IHPUT: B 
e 

OUTPUT: 

- ENfEREO VIA CALLS FRO" 'UI','UO' 
OUTPUT DATA TO A PERIPH£RAL D£IIICE 
CONTAINS THE CO""AHD TO OUTPUT THE DATA 
CONTAIHS THE DATA TO BE OUTPUT 

"OOlfIEO: A,FLAGS,B, C 
SUCK USAGE: 

PI0DR3: 
CALI. PIOCO. OUTPUT 'OUTPUT DATA CO""AMD' TO PIO 

PIODR4: 
"VI 
OUl 
IN 
AMI 
JHZ 
NOY 
OUT 

""l OUT 
RE T 

A.DISABL 
CPUC 
PIOS 

BLOCK ALL INTERRUPTS 

IHPUT OBI STATUS 
FO OR 18f OR OSF; 
PIODR4 

TEST fOR SLAVE PROCESSOR 
LOO' UNIIL IT IS READY 

A,e 
PlOD 
II,EMABL 
cpue 

LOAD DATA TO 8E MIITrEM 
J OUTPUT DATA TO THE 088 

ENABLE INTERRUPTS 

READY 
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LOC DBJ SED SOURCE STrlTE"ENT 

3015 J-------------------------------------------------------~-----------3016 'PIOeO"' - COMMON ROUTINE OF PIO DRIYERS 
3017 ENTERED YIA CALLS FRO" 'PI0DU', 'PI00R3', ' R I' ROUTINES 
3018 I NP UT : B CONTAINS THE CORftAIID 
301 9 OUTPUT: 
3020 MODIFIED: A,FLAGS 
3021 SUCk USAliE I 

3022 Ploeo": 
FFE4 lEOD 3023 "YI A.t)ISABL BLOCI( ALL INTERRUPTS 
FFE' DJFF 3024 OUT CPUC 

3025 PIOZZZ= 
FFE8 DIF' 3026 IN PIOS INPUT D8. STATUS 
FF £It E607 3027 AMI FO OR laF OR OBFJ TEST FOR SLAVE PROCESSOR I DL E 
FFEt C2E8FF 3028 JNZ PIOllZ LOOP UNTIL IT IS IDLE 
FFEF 78 3029 ROY A,. LOAD THE CON"AND 
FFFO 1>3F9 3030 OUT PI0e OUTPUT THE COM"ANO TO THE PIO CONTROL PORT 
HF2 lEOS 3031 "Y 1 A,ENABL ENABLE INTERRUPTS 
FFF4 DJFF 3032 OOT CPUC 
FFF6 C9 3033 RE T 

3034 ;.-.-t-.-t-.-.-t-t-t-t-t-t-.-t-.-.-t-.-.-.-t-t-.-t-.-.-.-.-.-.-.-t-.-.-
FFFD 3035 ORG OFFFDH 
FFFD 6D 3036 "liCKS": DB 06DH J CHKSUN "OHITOR TO OlE" 
FFFE 00 3037 DB 00 J UHUSED BYTE 
FFFF 01 3038 DB 01 J O. IF SERIES I "ON ITOR 

3039 ; 1 , IF SERlES II "OHITOR 
3040 J.-t-t-.-.-.-t-t-.-.-.-.-t-.-t-.-t-t-t-.-.-t-.-.-t-.-.-.-t-t-.-t-.-t-. 
3041 J 
3042 ; END OF PROGRA" 
3043 
3044 J.-.-t-.-.-.-.-.-.-.-.-.-.-t-t-.-.-.-t-t-.-t-t-.-t-.-.-.-t-.-.-t-t-t-. 
3045 END 

PUSLIC SYMBOLS 

EXTERNAL SV"BOL5 

USER S""BOLS 
'USER fI Fcec AtHR" A 007F ACT A F913 ACTIl A FBSI AlOC A EACF' All A "2B AL UP I A FBI) 3 
III UP 2 A FIDB AL UP3 A F8F 2 APT A F923 ART A F 9 t8 ASO A FIBE ASI A F8CD AS2 A FIES 
AS3 A FeF2 ASSIGH A FBB6 BO 110 A 02BA B2400 A 0020 .9600 A 0007 BASE A Feoo BATCH A 0002 
BlASE A EBOO BCDC A 0001 BOl Y A EA07 BDLYI A EA09 BEGIN A Feoo BlK A FC'l BLOC A EACB 
BonOF A 0001 BOYRON A 000' BREAK A FeD? BSO A E80' BSI A E838 8S10 A EBFF 8811 A E90C 
B;12 A E93A BS13 A E945 BSt4 A E" 7 BS2 A EBU 8S3 A E856 BS4 A U98 ISS A E8AC 
BSE A E8B2 BS7 A E8C8 8S8 A EBCE 8U A E 806 BSXl A E97A BSX10 A E9FC BSU A E990 
8SiC3 A E99E B5)(4 A E9A9 8S1( 5 A E9BO BSK' A E9CE BSX8 A E9E2 BSU A £9Fl IT CICS" A EA48 
BTDGOF A 0004 BT I>;OH A Gooe IV TE A FDDI CCRT A 0001 CI A FBBE CIO A F8DO CIl A FBEI 
ttl A F8E8 CI3 R FBE C CI4 A FBFD C !LOC A EAEB CL5 A 0000 eL6 A 0004 CL 7 A 0008 
Ct.:8 A oooe CLERR A 0010 CLOC A EACA C"SIC A OOFC CHOTD A 0008 CO A FC'F COO A FCB2 
COlOC A EREB CO" A FC'S COfte A FCDE CORD A 0025 CONt A OOCl CONI A 00 CO COHO A oDeD 
COKS A OOCI CONY A FDF. COP A F80' CPUC A DOFF CPUS A OOFE CR A 0000 CRLF A FDFE 
C~lC A DOlO CRTOT! A FCCA CRTOT2 A FCDS CRTOUT A FC8E CRT S A 0011 CSD A FD53 CSl A FD6. 
CSl A F074 eS3 A FDT' CSLOC A EAFO C 8ft Eft A 0008 eSTS " F044 CT8l A f882 CTROP A OOFO 
tTROS A 0000 CTRIP A 00F1 CTRl S A 0040 CTR2P A DOF2 CTR2S A 0080 eTTY A 0000 CUSE A 0003 
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DADR A FEO? DATE A 0401 DB YTE 1\ FEOt DEeNO A 0007 DELAY II FEtE DID A F'38 I> 11 A F93£ 
Dn til F95t. I>IA&8T A E903 DIAG"N A EBOO DlSUL A DODD OISAXP A DODO 1)1 SP A n33 DlOC A EACt 
()L '(1 H FE 2 0 I)PRMT ~ 0008 DREC A FE25 DSR A 0080 DSTAT A 0003 OSTS A 0078 DTR A oooa 
El';)C " EACS ENAIL ... 0005 EMAXP A 0008 ENOl( A E800 EMH" II 0080 EOF A F'5F EOI A 002~ 
EIHSEf A 0001 EIKSG ~ EUA ER ROR " F847 ETX A 0003 EXO A FEU EX IT A EAD2 EXP. A FE3t 
FO ,. 0004 FALSE A 0000 FI)OC A 0004 FlO A F'84 Fill A F97D FLOC A EACE FR.l>f A 0001 
FS10P A ODE? FSTP A OOF? GOO A F'R4 GOl A f'AA G02 A F'BA G03 A F't2 G04 A F'DJ 
COlO A F9'8C KElCH A F US HI A 007A HILO A FE4C HLOC A EADD HKSK A DOFF HI(I> A FE64 
I'SF A 0002 iCFG A 0041 teMP A 0001 I CR T I It 0020 ICRTO A 0010 I CIIl A 0012 lCII2 A 0000 
11 CP;) " OOFB II CP 1 It OOfA HOC R ERCD ILPT A 0040 INIT A E803 INITIO A 0006 INTO A 0001 
t'411 Ii 0002 INT2 A 0004 lIHl A 0008 I N14 A 0010 IMT 5 A 0020 1 NTi A 0040 lHTi' A 0080 
E!fTA A 0000 108YT Il 0003 IOce A OOCl 10CeO" A F FA6 lotDP! A F821 IOCDP2 A F844 IOCDRI A FF7F 
rOCDR2 A FF'4 IOCHK A FDa3 lOCI A oDeD lOCO A OOCD JOCPO A OOFB IOCP1 A DOFA IDes A OOCI 
I()~Xi()( A FF82 IOCY'IY A F F9 7 IOCZZZ A FFA" IODEF A FD94 IOP8 A £AU 10 Sf T A FDa7 I'TP A 0004 
fC'lR ~ 0008 IT CP A ODFJ HUO A DOFF ITT Y 1 A 0002 I TT YO A 0001 kEYC A 0012 Kl NT A 0014 
Ie liD '( A 0001 KSTS A 0013 L llOC A EAFA LADR A FES6 LINK A DOFF L8nE A FE5B LCRLF A FEi" 
LCiU ,. 0040 LCT A D01A LeTR A 0000 LEI" A OOOE LF A OOOA LLOC A EADC LlPT A 0080 
LitH 1\ n03F L.O A FD1E LO" A FDt4 LOIlII A 0079 LPO A FD33 LPTC A 0014 LPTRY A 0001 
L:SlC ,. oot5 \..ST£ A 0040 LTBL II F'03 L TTY A 0000 lUSE A OOCO LYER A DOlI ftE"CHIC A FD8C 
"!IHOP " 0004 "ENB A 0080 UP A E8EE ""tICS" II FFFD liDDED A 0000 1101>[1 A 0002 "00£2 A 0004 
"l)l)E3 :. 0006- "01>E4 A 0008 NODES A OOOA "OYBOT A 0002 1I0YE A F'FO IIYO A F'F7 HI0 A FEA' 
NIBBLE ~ FE '8 NLUf)X A FAOB HREGS A DOOC NUO A FAD' NULL A FAOt 08F A 0001 OCY3 A 0008 
OiHIIS 4 3070 OPCPL " 0004 PllOC A EAF. P2C R FECe P2l0C fa EAn PAO A FE?A PAl A FE7D 
Plt2 Ii FE'O PACIFY A 0000 PIIDR A FEIIR PARAII A FE74 PARftL A 0004 PBYTE A FEAF PCHK A FEes 
peON' ~ OO(}Z PEN8 A 0010 PEYEN A 0020 PCROf II 0001 PIOC it OOF' PI0COII A FFE4 PIODRt A FF85 
PtllrtR2 A H8S PIOORl II FFtE PIODR4 A FFDI PIOI A OOFe PlOD A OOFS PI0S A OOF' PIOZZZ A FFEe 
pun A fAE1 PftSK A DOtF PH 18, A 0010 PO A FeE' POD A FeF7 POI A FD08 POC A FCES 
PF1P A 0010 PRU A EAOE PSOCK A 0020 PSTC A 0013 PTPRY " 0001 PTRADY A 0040 PTRDV A 0001 
PlRREV " oo~o PTTf A 0000 PUNe A 0012 PUSEI A 0020 PUSE2 A 0030 110 A FA21 111 A FAJI> 
Q2 .. fA48 QUERV it FA14 R1 6X II 0002 R 1l0C A EAEE UX A 0001 R2LOC A EAFt R64X A 0003 
BltDeT A 0028 RD8C A 0019 RDICC A OOU RDRC A 0010 ROSTS A ODIC READ A FA52 REDO A FASt 
REI) 1 ~ F .. 7B RED2 A FA'3 REDJ A FAH RED4 A FAB3 RESET A 0000 RESTAR A FED4 RF. A 0020 
It I A FCOf RIO A FC1f R I 1 A FC2C RI2 A FC3' R13 A FC47 Rl4 It FC4C RJ48 A FC4' 
R15 A FC58 RI6 A Fe,s 117 A FC7' III A Ft82 UX A FFS' RLLI A 0010 RLlII A 0030 
RL"B A "a20 R"Sk A 00F3 ROY A 0010 RPAR A 0008 RPPC " 0017 RPSTC A 0018 RPTR A 0004 
lADY 4 0002 IRSTS A 0018 RSTO A FEF7 RSTl It FF25 RST2 A FF42 RSTJ A FFSO RSTA A FFU 
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IUSER 1841 1946 1'58' 2008 21 00 2102 212' 2203 
RCHR" 384. 
ACT 1146 11 6O. 
Re1Bl 1675 173,. 1753 
IH:OC 847. 1740 
Al.T 11 52 11751 
Al UP 1 1104. It07 
ALUP2 110,i 111 2 
ALUP3 1125. 1128 
APT 1150 1170. 
AxT 1148 116" 
ASO 1084. 10'2 
ASI 1087 10'SI 
AS2 U 15. 11 2 1 
AS:: 1118 11241 
ASSICN 1045 10791 
90tl0 212. 528 
81400 2111 517 
BHOO 210' 
BA!E 927. 928 
BATCH 341. 1163 1838 1"5 2004 2117 21'8 
BBASE 414. 415 835 
8CDC 20" 
BDlY 546 547 560 5(.1 788. 
Blan 7'0' 792 
BE~Itt 775 '371 
BLK 136' 1689 1722 1980. 
BLOC 571 624 68' 8411 1741 
80llROF 87. 43' 
80~ROH 88. 
BREAK 1850. B 86 2118 
8S0 416 43S. 
8S1 475. 483 
BSIO 610. 613 
8S 11 58? 6221 
8512 647. 652 
8S13 654. 657 
8S 14 670. 674 681 
892 487 48,. 
8$:! 4941 ." 854 5411 550 
BS~ 545 5511 
8SE 5551 564 
BS; 559 5651 
8S8 5U 563 56" 
8S' 568 :; 741 
8 S)( 1 590 618 627 631 636 662 '871 
85:<10 738 751 77" 
85)(2 692 7011 713 718 
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85)(4 708 7un 
8S)(5 698 7211 
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8TDCtlW ~o • 17G5 
IVlE 149! 149' 1501 15,Ol 1516 1523 1554 1559 1$70 1571 2353. 
ten 340. 1162 1802 2006 21i5 
CI 'H 1797. 286' 
erl} 1790 18011 
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Ct2 1813 182.1 
en 182" 1830 
Ci .. 1803 18371 
e Ii. DC 8?t; It 99' 1840 
Cl.;5 1441 
Ct.E 141. 
tLi 1421 
e L" a 1411 522 533 
CURR 157. 
eeoc s .. o. t74~ 

C.UK 334. 1145 178' U84 1"0 2116 2154 
ettOT!) 3o" 
to '41 19881 2875 
ellO "'1 2003. 
eOloe 87 •• .t1 2001 
CO" 1434 146O 1727 1982. 20S8 2551 
CO"t '86 1007 1320 1415 1595 1692 1728 2050. 239' 23'. 2811 
tQftD 1781 1888 
CQ~C 78. 
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eep 394. too 
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tRl0 Tl ~O231 202' 
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tSO 2155 216.1 
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£ Til 1022 10441 1071 
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.I)IIT£ 56. 423 950 
DBnE 1202 2410 24211 
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otO 11951 1208 
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EXO 2484 2487. 
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F 11. L 1050 12501 
FL·OC 846. 1745 
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G02 1325 1328. 
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flF 304. 543 ~S7 672 2'17 293' 2'59 2'84 3008 3027 
tCFG 387. "7 710 
~CKP 388. 572 
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ICW1 100. 445 
tCY2 1011 448 
ItCPO 362. 447 
ItCPl 363. 450 
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Il.:PT 375. 
I:N IT 417. 
ttUTto 408. 724 
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litH 108t 
t~t2 109. 
U,U 110. 
'tl14 Ill. 
tilTS 112. 
EMH 113. 
UIT? 114. 
UITA 11 S' 453 
lillYT 404. 722 1129 lU4 1447 1788 1867 1983 19.' 207. 2115 2122 2153 2213 2225 
roce 22" 553 a"2 
rocco" '" 2912 2t35 2954. 
tOCDPI 3'5' '2' '33 '55 '5' "~I "4 753 
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IOCDR1 ,., 18Z8 1832 2U' 2'11' 
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roczzz a"7' 2"0 
taDEF , .. 2254. 
IOP8 5" '41 10" 
IDIET ,., 22231 
tP1P 371. 
tPlI 372. 
IJCP 2lt. 4" '" 527 
ITINO 31S' 540 55. 
I TlY I 370' 
In.,o 3'" ICEve 235. 1831 
Ie INT 237' 
KID'f 2.t. 112' 2187 
IeS,. 23" "3 1827 2185 
LlLOC •••• '02 212. 
LaDR 13'. &373 2517. 2.20 
CIMK 3." 571 '24 'I' lilVTE 15'. 24'5 2470 251' 2531. 
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11 " 
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I;CT 1023 1071. 
tCll 19" 
L!I" 181 .27. 
LF 329. 819 821 826 826 1661 239' 2562 
LeOC '6Z' 1748 2804 
LL:PT 357.' 1178 
ldUK 337. 11 51 2123 
lIO '43 2005 2UlI 
liO" 1200 1212 2114. 242. 2431 2561 2563 
COYII 312. 607 
CPO 2133. 2137 
CP1C 270. 2118 
CPUY 278. 2136 
L:S1C 2711 2134 
CSTE 389. 
L '8L 1081 1144. 1430 
L T TV 355. 1176 
"'IJSE 35 •• 1179 2127 
LVER 770 .221 
III"OHK 947 2235. 
"E"TO' 406. 490 570 623 688 983 129' 1311 1330 1563 1805 196O 2014 2168 2236 2257 

2457 2720 2732 27" 2803 2823 
"eNB 37" 
"ep 59 •• .604 
IIHCK'" 303" 
"laDEO 203. 
"ODEI 204. 
"ODE2 205. 
"ODE3 20" 455 SIS 526 
"ODE4 207. 
1I00E5 20 •• 
"OYBOT 'II 437 
"OYE 1057 138n 
IIVO 1389. 1394 
IUO 2611 261 5. 
N nBLE 2356 2363 257' 2605. 
NLEADlC 1410' 1414 
MREGS 167. 1753. 
MUO 1241 14081 
NULL 105. 1404' 
OSF 303. 543 557 558 '12 613 2911 2918 2939 2959 US4 2'85 3008 3021 
OCY3 102. 
ONEIIS 32" 789 2440 
OPCPL 311. 612 656 
p 1L ac 884. 900 20" 
P2C 2592 26671 
PUOC 88" 901 2101 
PAO 1309 1601 169' 2575. 
PAl 2577. 25.9 
P~2 2581 25tO. 
PACIFY 2851 
PADR 1235 1640 2626. 
PIIRA" 1322 159O 2479 2572. 
PtR"L 3931 645 
P8YTE 1233 1237 1240 1639 1642 1646 1652 2628 2639. 
ReMK 1307 1597 1676 169. 2573 2665. 
PoCO"' 1261 
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PE~8 145. 
PEYEH lUI 
PGRD'I 127. 
P flC 26O. 3030 
P r DC OH 1922 2'77 3003 3022. 
prODRl U26 H35 2088 2135 2335 2976. 
PtODR2 2298 2337 29801 2986 
PIODR3 2092 2139 22'S 2316 3002. 
PfOOl4 22" 231,9 2322 3004. 300' 
prot 257. 298? 
PfOO 258. 3011 
pros 25" 2"3 3007 3026 
.PfOZZZ 3025. 3028 
PI:OC 868. 1312 1564 1750 28U 
PMH 336. 1149 2079 
PNIB 12" 
''0 942 2077. 2'4' 2649 
PGO 2086. 2090 
POI 2082 2097. 
poe 1229 1411 1622 t658 1"0 2070. 
pp,p 3511 1172 2081 
PRU 771 782 7'8' 803 
PSOCK 128' 
PSIC 2'" 2087 
'TPRY 280. 2089 
PTRADY 26" 1921 
PTRDY 279. 1927 
PTIREY 26" 
PTTY 3'0' 1171 
'IJA'·.C ~.6'J 2091 
flUSE 1 352. 1173 109. 
""SE2 353. 1174 
1O 1431. 1464 
Q1 14511 1458 
12 1455 145" 
IUERY 1061 1424' 
RUle 138. 522 533 
R 1l0C 880. "8 IUS 
alle 139. 
R2LOe .82. ." 1947 
164lC 137. 
RADer 175. 1883 
ID8C 242. 665 
.RD8ce 243. 
IDIC 264. 1921 1934 
ROSTS 245. 628 632 653 752 
lEAD 1062 1483' 
IEDO 1487. 1490 1550 
REDt 1515. 1522 
RED2 1542. 1549 
1&03 1496 1552' 
IE04 1562 1568' 
RESET 402. 505 507 
RESTAR 504 so, 270" 
IFR 169. 
II 940 183' 186S. 2854 
Ito 1877. 1180 



ISIS-II ASSE"8LER SY"BOL CROSS REFERENCE, '12.0 PAGE 7 
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R12 1891. 1897 
R13 189 •• 1932 
R14 18'4 1902. 
11.n 1901 1'0" 
115 186' 1,. ,. 
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1(7 1928 1933. 
Its 1917 "42' 
RIX 14" 2355 2362 2853. 
RLl8 2011 
Iti." 202. 45S 515 526 
II.lt8 200. 
IfItSK 3351 1147 1868 
RtH 1681 
IP~I 1671 
RPPC 273. 2289 
RP Sf C 27 .. 1 2334 
IF lR 346. 11 6., 191 , 
ItROY 165. 705 712 1795 1818 1893 2159 2178 
RRSTS 244. 658 
1510 2747. 2758 
IST1 2780 2791 28011 
IS12 282" 2844 
IST3 2836 28411 
ISlA 2777 27811 
ISle 2788 27'21 
ISle 26.,. 1925 
RS1S 314. 736 
Rtee 39O. 457 
RTOCT 115. 1890 
IHS 158. 177 178 524 535 
It i T '( 34" 1166 
RUSE 1 347. 1168 1944 
RUH2 348. 1169 
R)(EH 155. 177 178 524 535 
saCH 15" 
stCPO lUI 44G 
S tcP 1 120. 44' 
StNT 298. 
SLoe 500 8491 1751 
SOCPO 1211 27'4 
SOCPl 122. .. 52 856 2724 2731 
SRQ 2911 
SRue" 290. 
SRUAI< 28" 
STl 149. 
STIS 1481 
ST2 141. 522 533 
Sl~RT 1004' 1011 1015 2845 
StARTO 938 10011 
sua 1"2' 1607 
SUI 15" 1605. 
SUBS 1063 1589' 
S'fHC 140' 
S .ft., D 170' 
SVSTAT 2871 
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TIIO\l 117. 1881 
fI 100' 1010 1105 III 0 112' 1405 1425 17" 17'2 185. 2588 266' 286 7. 
TL:OC 8'" Ull 2770 2824 
TOS 491 836. 837 98. 
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TlU" 291. 
TROY 164. U,' 202' 
TRKO 3161 "0 663 7.9 758 760 762 815 
TRteL 3921 664 
TRUE 321. 21'9 
frye 185. 534 536 1882 lilt 
TTVI 182. 107 179' 1875 1903 
T 'YI H 1'93' 17" 
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T1YS 18 •• 704 17'. 1878 18'2 .,95 21'58 
JICBE 

1 '"~ 181' 
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UO '52 2310. 
U'l '00' 
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IISCI Ie,. 714 1820 
IIS~O 1'" 2028 
uses 190. 711 1811 2024 2177 
IISilt e37. 848 2241 
IISRST 15" 
YER 54. 820 820 
YERH 55. 954 
Y£RS 7" 81 ,. 822 
"fiSC 240. 
.,b8ce 2411 
"PBC 23.1 642 
"PBCC 239. 6'" 
"PPC 272. 2314 

ItIt ° 1621. 1663 
WIU 1627. 1632 
.,R2 1630 16 34. 
Will 1644. 164' 
.,RITE 1067 161 i. 
l( 106. 16741 
)10 16 79. 1686 
Xl 1681 1688. 
1C2 1690. 1717 
1C3 1704 170a. 
K4 16" 1710. 
M5 1617 171 ,. 
lei 17211 1731 
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