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:SELECTION CODES FOR USER I/O ENTRY POINTS 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 

F800 

F800 

F800 
f BOO 
F803 
f 806 
f809 
F'80C 
F80F 
f812 
f8·15 
F818 
F81B 
F81E 
F821 
F824 

1 
1 

C330F8 
C3A2fC 
C3D5FC 
C33AFD 
C 36Ff'D 
C3A1FD 
C3C1FD 
C3E8FD 
C3ECfD 
C3f 1 fD 
C3F'9FD 
C316FE 
0826 

UCI 
UCO 
URl 
UR2 
UPl 
UP2 
ULl 
ucs 

EQU 
EQU 
EQU 
E:QU 
EQU 
EQU 
EQU 
l!:QU 

CCILOC•XTl:HJ)/3 
CCOLOC•X'rBL)/3 
CP1LOC•XTBL)/3 
CR2J.,OC•XTBL)/3 
Cf>1LOC•XTBL)/3 
(P:.2LOC•XTBL)/3 
CLl!iOC•XTBL)/3 
CCSLOC·XTBL)/3 

;*•*•*•*•*·*-*•*•*•*·*-*•*•*•*•*•*•*•*•*•*•*•*•*-*•*•*•*-*•*-* 
;*-*•*•*-*•*•*•*•*•*•*•*·*-*-*·*-*-*•*·*-*•*•*•*-*-*•*·*-*-*•* 
; COMPU!E BASE ADDRESS OF MONITOR PROPER 

BASE SET 

IF 
BASE SET 

EIWIF 

01'.'BOOH 

DEBUG 
800H 

BASE ADDRESS OF MONITOR 
TOP 2K OF ADDRESS SPACE 

DE.BUG IN RAM 

i*•*•*•*•*·*~*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*-*•*•*•*-* 
;*-*-*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 

START OF MONITOR PROPER 

ORG BASE 

BRANCH TABLE FOR IIO S'xSTEM 

bEGIN: 
JMP START RESET ENTRY POINT 
JMP CI CONSOLE INPUT 
JMP Rl READER INPUT 
JMP co CONSOLE OUTPUT 
JMP PO PUNCH OUTPUT 
JMP LO LIST OUTPUT 
JMI? CSTS CONSOLE INPUT STATUS 
JMP IOCHK 1/0 SYSTEM STATUS 
JMP IOSE:T SET I/O CONFIGURATION 
JMP MEMCK COMPUTE SIZE OF MEMORY 
JMP IODEF DEFINE USER 1/0 ENTRY POINTS 
JMP SPCL OPEN, CLOSE, REWIND ENTRY POINT 
D~'J DATE DATE STAMP FOR MONITOR ROM 

, 
:*•*•*•*•*·*-*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*-*-*•*•*•*•*•*•*•* 

ERROR EXIT. 

THIS ABNORMAL EXIT IS EXECUTED FOR ALL MONITOR ERROR CONDITIONS. 
THE STACK POINTER VALUE IS RECOMPUTED BECAUSE OF ITS UNKNOWN STATE 
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F826 
1 + 

f826 1 lA0400 + 
F"829 1 2£C8 + 
FB2B F9 
F82C CD64FD 
F82f 2A 

AS THE RESULT OF A COMMAND OR DATA ERROR. 

REGlSTER USAGE 

X = MODIFIED BY IHIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

A -
B -
D -
H • X 
CARRY - X 
SIGN - X 
SP - S 
STACK USAGE: 2 

c - s 
E -
L - X 
ZERO • X 
PARlTY • X 
PC -

BYTES 

ERROR: 
GET TOS 
T..1HLD MEMTOP 
MVl L,TOS AND OFFH 
SPHL 
CALL COMC 
DB I* I 

; 

;*•*•*·•-•-•-•-*-*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*-•-•-*•* 
MAIN COMMAND LOOP. 

THIS LOOP IS THE STARTING POINT OF ALL COMMAND SEQUENCES. 
IN THIS CODE INTERRUPTS ARE ~NABLED AND A CARRIAGE RETURN 
A~D LINE FEED ARE TYP~D ALONG WITH THE PRO~PT CHARACTER, '.'. 
WHE~ A CHARACTER IS ENTERED FROM THE CONSOLE KEYBOA~D, IT 
!S CHECKED FOR VALIDITY, ThEN A BRANCH TO THE PROPER 
PROCESSING ROUTINE IS COMPUTED. 

REGISTE..f< USAGE 

X = MUDlrI~O bY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTI~E, RETURNED AS A R~SULT. 
U = USED AS INPUT. 

A .. X 
B • X 
I) .. .s 
H - X 
CARRY - X 
SIGN - X 
SP - X 
STACK USAGt":: 

c - s 
E - S 
L • X 
ZERO - X 
PARITY - X 
PC - X 

4 BYTES 

, 
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f'830 
FB30 DBl''F 
f 832 E602 
F834 C230F8 
F837 FB 
Fl:>38 CD40fE 
FBJB CD64F'D 
r83E 2E 
F83F CDE8ff 
F842 0641 
F844 FA30F'8 
f847 OE02 
f 849 1130F8 
F84C 05 

+ 
F84D 215FF8 + 
F850 i FE18 + 
F852 1 F226F8 + 
F855 1 Sf + 
F856 1 1600 + 
f 858 1 19 + 
r859 1 19 + 
F85A 1 7E t 

F85B 1 23 t 

FB5C 1 66 + 
f 850 1 6F + 
fo'85E 1 E9 + 

F85f 
F85F 8Ff8 
F8bl 0Cf9 
F863 49F9 
F865 94f'9 
f867 CBf9 
FEl69 E6f9 
F'86B F5F9 
F860 3EFA 
F86F 26F8 
F871 26F8 
f873 26f"8 
FB75 !>9FA 
F'877 BEFA 

S'l'ART: 
IN 
AN! 
JNZ 
EI 
C:AIJL 
CALL 
OB 
CALL 
SUI 
JM 
MVI 
LXl 
PUSH 
CASE 
LJXI 
CPI 
JP 
r,10v 
MVI 
DAD 
DAD 
MOV 
INX 
MDV 
MDV 
PCHL 

RTC 
BOOT 
START 

CRLf 
COMC 

TI 
, A, 

START 
C,i 
D,START 
[) 

CTBL,LCT 
H,C18L 
L_CT 
ERROR 
E,A 
o,o 
D 
D 
A,M 
H 
H,M 
L,A 

COMMAND BRANCH TABLE. 

LOOP UNTIL BOOTSTRAP MODE IS DISABLED 

E~ABLE INTERRUPTS 
TYP!:: <CR>,<LF> 
OUTPU1' A PEP lOD 

GET A CHARACTER, ECHO IT. 
TEST FOR A-X 
LT A, IGNORE 
C IS SET UP FOR 2 PARAMETER COMMANDS 
SET UP PSEUDO RETURN ADDRESS 
TO SIMULATE EFFECT OF CALL 
BFANCH TO PROCESSING ROUTINE 

TEST FOR OVERRUN 

MOVE INDEX TO DE 

ADD BASE + 2 * IND~X •> HL 

GET LSB OF BRANCH LOCATION 

GET MSB OF BRANCH LOCATION 

TAKE THE BRAt~CH 

THIS TABLE CONTAINS THE ADDBESSES OF THE ENTRY POINTS OF 
ALL THE COMMAND PROCESSING ROUlINES. NOTE THAT AN ENTRY TU 'ERROR' 
IS AN ERROR CONDITIO~, I.E., NO COMMAND CORRESPONDING TO THAT 
CrlARACTER EXISTS. 

CTBL: 
ow ASSIGN A - ASSIGN I/U UNITS 
Dw BNPF B - PUNCH BNPf 
D~~ COMP c .. COMPARE PROM WITH MEMORY 
DW DISP D - DISPLAY RAM MEMORY 
D\"1 EDF E .. ENDFILE A HEXADECIMAL FILE 
D~~ F'ILL F - FILL MEMOR'i 
DW GOTO G - GO TO ME:MORY ADDRESS 
D1'J liEXN H - HE:XADEC I MAL SUM AND DIFFERENCE 
OW ERP OR I ... 
o~~ ERB OR J -
DW ERP OR K -
DW LOAD L .. LOAD BNPF TAPE 
DW MOVE M - MOVE MEMORY 
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fB79 9F'FA 
F'87B 26f 8 
F'87D B7FA 
f 87F f5FA 
F881 33FB 
F883 93FB 
FB85 BlFB 
F887 261"8 
f 889 26f 8 
F88B DDFB 
f 880 22fC 
0018 

f 88F 
F88F CDE:8FF' 
f 892 21DCF8 
F895 OE04 
f897 
r897 BE 
f 898 23 
f 899 CAA6F8 
f 8YC 23 
F89D 23 
f89E :i!3 
f 89F OD 
F8AO C297F8 
FBA3 C32bf8 
FBA6 
i"8A6 46 
f8A7 23 
FAAS 5E 
f8A9 23 
f8H 56 
F8AB EB 

1 
F'8AC 1 
F8AC 1 CD~8FF 
f8AF 1 FUD 
F8Bl 1 C2ACF8 

1 
F8B4 1 
f884 1 CDE8FF 
f8B7 1 l"E20 

DW ~JlJLL N • PUNCH NULLS FOR LEADER 
ow F.RROR 0 -
ow PROG p - PROGRAM A PROM 
OW QUERY Q - QUERY 1/0 SYST~M STATUS 
DW READ R • READ HEXADECIMAL FILE 
DI~ SUBS s • SUBSTITUTE MEMORY 
DW TI-<~N T - f RANSFER A PROM TO MEMORY 
DW E.RROR u -
DW EHR OR v -
ow WRITE w • ~RITE HEX TAPE 
DW x x - EXAMINE AND MODIFY REGISTERS 

LCT EQU ($•CTBL)/2 

PROCESS I/0 DEVlCE ASSIGNMENT COMMANDS. 

THIS ROUTINE MAPS SYMBOLIC DEVICE IDENTIFIERS TO BITS 
IN THE 1/0 STATUS BYTE (IOBYT) TO ALLOW FOR CONSOL~ 
MODIFICATION OF SYSTEM 1/0 CUNFIGURATION. 

ASSIGN: 
CALL Tl GET LOGICAL DEVICE CHARACTER 
LXI H,LlbL ADDRESS Of MASTER TABLE 
MV! C,4 MAXIMUM OF 4 ENTRIES 

ASv: 
CMP M TEST FOR IDENTlfYING CHARACTER 
INX H 
JZ ASl FOUND IT 
INX H POINT TO NEX1' ENTRY 
INX H 
INX H 
OCR c OECREMENT LOOP COUNT 
JNZ ASO TRY.NE.XT ENTHY 
JMP ERROR ~o· MATCH, ERROR 

/\Sl: 
MOV 13 IM GET S~LECT BIT MASK 
INX H 
MuV E,M GET PHYSICAL DEVICE TABLE 
INX H 
MDV D,M 
XCHG 

+ UNTIL '''=''' 
+LuOP: 
+ CALL Tl 
+ CPI • =, 
+ JNZ LOOP 
+ . WHILE ' . ' 
+LOOP: 
+ CALL 'f I 
+ CPI 

ERRORS = 0 PAGE 16 

..,,,,,,, 
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F889 
f8BC 
F88E 
f8HE 
F8t3F 
F8C.O 
F8C3 
fRC4 
F8C5 
F8C8 
F8CB 

1 
fBCB 1 
f 8CB 1 
F'BCE 1 
F8u0 1 
F8D3 
F8Do 
f 807 
F808 
F8DB 

f 8DC 
f8DC 
FSDE 
F8EO 
FBE2 
F8E4 
F8E6 
F8E8 
fBEA 

t"8EC 
f BEC 
f8EE 
FBFO 
ft3F2 
F8f"4 

CAB4FB + JZ 
OE04 MVI 

AS2: 
B~ CMP 
23 INX 
CACBFB JZ 
23 INX 
OD OCR 
C2BEF8 JNZ 
C32bF8 JMP 

COE8Ff 
FEOD 
C2CBF8 
3A0300 
AO 
86 
320300 
C9 

AS3: 
+ 
+LOOP: 
+ 
+ 
+ 

UNTIL 

CALLI 
CPI 
Jl~Z 

LDA 
ANA 
ORA 
STA 
RE1' 

LOOP 
C,4 

M 
H 
AS3 
H 
c 
AS2 
ERROR 

CR 

TI 
CR 
1.oop 
IOBYT 
8 
M 
IOBYT 

MASTER I/O DEVICE TABLE 
4 BYTES/ENTRY 

SET TABLE LENGTH 
INDEX THROUGH PHYSICAL UNIT TABLE 
COMPARE DEVICE CHAR WITH LEGAL VALUES 

RETURN ~ITH HL •> DEVICE SELECT BITS 

CONTINUE LOOKUP 
ERROR RETURN 

GET 110 STATUS 
CLEAR FIELD 
SET NEW STATUS 
RETURN TO MEMORY 

t:3YTE 0 = ID~NTI~YlNG CHARACTER 
BYTP. 1 = LOGICAL DEVICE MASK 

43FC 
ECf 8 
52f3 
F4f 8 
50CF 
fCF8 
4C3f 
04F9 

5400 
4.301 
4202 
3103 

BYTES 2,3 = SUBORDINATE PHYSICAL DEVICE TABLE 

LTt:3L: 
DB 
ow 
Dl3 
DW 
DB 
DW 
DB 
Dw 

'C' ,CMSK 
ACT 
'R',RMSK 
ART 
'P' ,PMSK 
APT 
'L',LMSK 
l'\LT 

; 1/0 SYST~M PHYSICAL DEVICE TABLES 
2 BYTES/ENTRY 

ACT: 

ART: 

BYT~ 0 = IDENTIFYING CHARACTER 
BYTE 1 = D~VICE SEL~CT BIT PATTERN 

DH 
DB 
DB 
lJH 

'T',CTTY 
'C',CCRT 
'B' ,BATCH 
'l ', CUSE 

CUNSOLE = TTY 
CON&OLE = CRT 
BATCH MODE CONSOLE = READ,LIST 
USER DEFINED CONSOLE DEVICE 
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f 8F4 
f 8f6 
F8FS 
F8f A 
F8F'C 
F8FC 
F8r'E 
f 900 
F'902 
f904 
f904 
f 906 
f 908 
f 90A 

F90C 
f 90C 
F90F 
f912 
F'9 l 5 
F916 
F919 
F91A 
f91B 
l"91B 
F91E 
F91F' 
F921 
F922 
F922 
F923 
f924 

F926 
f928 

r929 
f92A 
F92D 
f 92E 

5400 
5004 
3108 
320C 

5400 
5010 
3UO 
3230 

5400 
4340 
4C80 
31CO 

CD7FFE 
CD40FE 
C012FE 
08 
CDCOFE 
Dl 
El 

CD6BFO 
42 
0608 
7E 

07 
F5 
3E27 

CEOO 
87 

4F 
CD6ffD 
Fl 
05 

APT: 

AL·r: 

DB 
DB 
DB 
DB 

DB 
DB 
DB 
DB 

DB 
DB 
DB 
DB 

'1'' ,RTTY 
'P',RPTR 
'1',HUSEl 
'2',RUSE2 

'T' ,PTTY 
'P' ,PPTP 
'1',PUSEl 
'2' ,PUSE2 

'T' ,LfTY 
'C' ,LCRT 
'L',LLPT 
'1',LUSE 

PUNCH A BNPF fAPE. 

READER = TTY 
FEADER = PTR 
USER DEFINED READER DEVICE 1 
USER DEFINED READER DEVICE 2 

PUNCH = TTY 
PUNCH = PTP 
USER DEFINED PUNCH DEVICE 1 
USER DEFINED PUNCH DEVICE 2 

LIST = T1'Y 
LIST = CRT 
LIST = LPT 
USER DEFIN~D LIST DEVICE 

THlS ROUTI~E EXPECTS TWO HEXADECIMAL PARAMETERS TO BE 
ENTER~D FROM THE CONSOLE AND INTERPRETS THEM AS 
THE BOUNDS UF A MEMORY AREA TO BE PUNCHED ON THE 
ASSIGNED PUNCH DEVICE lN BNPF FORMAT. TH~ TAPE 
PROUUCED IS FORMATTED WITH 4 BNPF 8•BIT WORDS PER 
LINE. 

BNPF: 

i3N 0: 

BNl: 

CALL 
CALL 
CALL 
DB 
CALL 
POP 
POP 

CALL 
DB 
MVI 
MDV 

RLC 
PUSH 
MVI 

ACI 
ADD 

MOV 
CALL 
POP 
L>CF 

EXPR· 
CRLF 
llJCON 
OPFLG 
LEAD 
D 
H 

POC 
• 8. 

8,8 
A,M 

PSW 
A,'N'/2 

0 
A 

C,A 
PO 
PSW 
8 

GET TWO ADDRESSES 

OPEN PUNCH FOR OUTPUT 

GET HIGH ADDRESS 
GET LOW ADDRESS 

PUNCH A 'B' 
8 BIT COUNT 
GET DATA 

ROTATE TO SET CARRY 
SAV~ INTERMEDIATE RESULT 
COMPUTE EITHER 'P' OR 'N' 
BASED ON THE FOLLOWING ALGORITHM: 
CHAR = 'N'/2 + CARRY 
CHAR = CHAR * 2 
CHAR = 'N' IF CARRY = 0 
CHAR = 'P' IF CARRY = 1 
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F'92F C222F9 
f932 CD6BFD 
F935 46 
F'936 CD6BFD 
F939 20 
F93A CD92F'E 
F93D DAABFA 
F940 70 
F941 £603 
F943 CC2EFf 
f946 C316F9 

F'9<i9 
~"949 CDB6FF 
F'94C cs 
F94D OE02 
F'94r CD7FFE 
f952 Dl 
F953 El 
ii'954 Cl 
F'955 cs 
F956 OEOO 
F958 
F958 78 
F959 D 3 !"1 
F'95B 79 
F95C D3F2 
F95E DBFO 
F960 ES 
F961 210400 
F964 AE 
F965 El 
F966 AE 
F9b7 E3 
f 968 A5 
F969 E3 

JNZ BN 1 
CALL POC 
DB , F, 

CALL POC 
DB 
CALL HILU 
JC NUO ALL DONE, PUNCH TRAILER AND RETURN 
MOV .A ,L 
ANI 03H PUNCH CR,LF ON MULTIPLE OF 4 
CZ PEOL 
JMP BNO 

, 
;*-*•*•*-*•*•*•*•*•*•*•*·~-*-*·*-*•*•*•*•*•*•*•*•*•*•*•*-*•*-* 

COMPARE PROM ~ITH MEMORY. 

THIS ROUTINE ~XPECTS (1) AN OPTION CHARACTER cx,Y,Z) 
WBICii SPECIFIES WHICH SOCKET OP'l'IOIJ IS SELECTED, AND 
(2) rwo HEXADECIMAL PARAMETERS WHICH IT INTERPHEfS 
AS THE RAM ME~ORY AREA WHICH IS TO BE COMPARED TO THE 
CONTENTS OF THE PHO~ IN THE SELECTED PROGRAMMING SOCKET. 
ALL DlFFERENCES BETWEEN THE PROM AND THE MEMORY AREA 
WILL BE OISPLAlED ON THE CONSOLE IN THE FOLLOWING 
FORMAT: 

<M£M ADDRESS> <MEM CONTENTS> <CORRESPO~DINQ PROM CONTENTS> 

COMP: 
CALL SELECT SELECT SOCKEf 
i?USH e SAVE PROM ADDRESS AND COM~AND 
MVI C,2 
CALL EXPR GET r>!JEMOR 'i AREA 
POP D HIGH ADDRESS 
POP H LOW ADDRESS 
POP B POP PROM ADDRESS 
PUSH B SAVE Bll' MASK 
MVI c,o ZERO 8 LSB OF PROM ADDRESS 

CMO: 
'MDV A,B 

OUT PHI OUTPUT COMMAND AND 4 MSB 
MDV A,C 
OUT PLO OUTPU'r 8 LSB 
IN POA'IA. READ PROM 
PUSH H 
LXI H,MSK FETCH T/F FLAG 
XRA M 
POP H 
XRA M COMPARE PORT WITH MEMORY 
XTHL GET BIT MASK 
ANA L 
XTHL 

= 0 PAGE 19 
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r96A CA8BF9 
f96D cs 
F"96E CD40FE 
f971 CDA2FE 
F974 CD2EFD 
F977 7E 
f978 CDAAFE 
F97B CD2EFD 
f97E DBf 0 
F980 CDAAFE: 
F'983 DBfl 
F985 E602 
f987 CA2.6F'8 
F98A Cl 
F'98B 
f98B 03 
F98C CD92FE 
F98F D258F9 
F992 Cl 
F993 C9 

F994 
F994 CD7F'FE 
F997 01 
F998 u 
F999 CD12FE 
F'J9C oc 
F99D 
F'99D CDB6FE 
F9AO CD49FE 
F9A3 
F9A3 OE20 
F9A5 CD97FD 
F9A8 7E 
F9A9 CD51FE 
F9AC CD92FE 
F9AF DAl3BF9 
F982 70 

JZ CM1 OK 
PUSH 8 SAVE ADDRESS 
CALL CRLF NEW LINE FOR ERROR DISPLAY 
CALL LADR DISPLAY MEMORY ADDRESS 
CALL BLK 
MOV A·, iv! DISPLAi MEMORY CONTENTS 
CALL LSYTE 
CALL BLK 
IN PDATA 
CALL LBYTE DISPLAY PROM CONTENTS 
IN PST AT 
ANI PCdMP 
JZ ERR!JR 
POP B RESTORE PROM ADDRESS 

CMl: 
INX B INCREMENT PROM ADDRESS 
CALL HILO TEST FOR CUMPLF.TION 
JNC 010 
POP B FLUSH MASK OFF STACK 
RET . , 

:*•*•*•*-*•*•*•*•*·*-*•*•*•*•*•*•*•*•*•*-*•*•*•*•*-*-*•*•*•*•* 
DISPLAY MEMORY IN HEX ON LIST DEVICE. 

THIS ROUTINE EXPECTS TWO HEXADECIMAL PARAMETERS SPECIFYING 
THE dOUNDS OF A MEMORY AREA TO BE DISPLAYED ON THE 
LIST DEVICE. THE MEMORY AP~A IS DISPLAYED 16 BYTES 
PER L !NE, w I TH THE MEMORY ADDRESS OF HIE FIRST 6 YTE 
PRlNTED FOR REFERENCE. ALL LINES ARE BLOCKED INTO INTEGRAL 
MULTIPLES OF 16 FOR CLARITY, SO THAT THE FIRST A~D LAST 
LINES MAY BE LESS THAN 16 BYTES IN ORDER 10 SYNCHRONIZE THE 
DISPLAY. 

DISP: 
CALL EXPR GET TWO ADDRESSES 
POP D GET HIGH ADDRESS 
POP H GET LOW ADDRESS 
CALL I OCON OPEN LIST FO~ OUTPUT 
DB OLFLG 

DIO: 
CALL IJCRLF PRINT CR,LF 
CALL DADR PRINT MEMORY ADDRESS 

011: 
MVI c, I ' 
CALL LOM PRINT SPACE 
MDV A,M 
CALL DBYTE PRINT DATA 
CALL HILO TEST FOR COMPLETION 
JC DI2 RETURN TO MAIN LOOP 
MOV A,L 
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f'9B3 
F9B5 
F988 
F9BB 
F9BB 
F9BE 
F9Cl 
F9C2 
F9C4 
F9C7 

F9C8 
F9C8 
F9C9 
F9CC 
F9CF 
F:)DO 
F9Dl 
F'9D2 
F9D5 
f 906 
F909 
F9DB 
F9Df: 
f 9Df 
F9EO 
F9E3 

F9E6 
F9Eb 

E60F 
C2A3f9 
C39DF9 

CDB6f"E 
CD12FE 
OF 
OEOO 
CD97FD 
C9 

OD 
CDH''FE 
CD6BfD 
3A 
AF 
57 
CD09Ff" 
El 
CDOlFF' 
3E01 
CD09FF 
AF 
92 
CD09FF 
C3ABfA 

oc 

ANI Of H PRI~T CR,LF,ADDRESS ON MULTIPLE OF 16 
JNZ Dll 
JMP DIO 

DI2: 
CALL LCRLF WRITE CR,LF 
CALL !OCON CLOSE LI~T OUTPUT 
DB CLFLG 
MVI C,O 
CALL LOM WRITE A NULL TO TRIGGER CLOSE 
RET 

; 
:*•*•*•*•*•*•*-*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*-* 

END OF FILE COMMAND. 

THIS ROUTINE PRODUCES A TERMINATION RECORD WHICH PROPERLY 
COMPLETES A HEXADECIMAL FILE CREATED BY 'W' COMMANDS. IF 
THE OPTIONAL HiXADECIMAL PARAMETER IS SPECIFIED, A START 
RECORD IS PRODUCED. A SUBSEQUENT 'R' COMMAND WILL LOAD 
THE FILE CREATED AND lf A START RECORD IS ENCOUNTERED, 
THE E~TRY POINT ADDRESS READ WILL REPLACE THE STORED 
VALUE UF THE PROGRAM COUNfER. 

EOf: 
DCR c GET OhE PARAMETER 
CALL EXi?R 
CALL POC 
08 . : , OUTPUT RECORD MARK 
XRA A ZERO CHECKSUM 
r.,ov D,A 
CALL PBYTE OUTPUT RECORD LENGTH 
POP H RETRIEVE PARAMETEP 
CALL PADR OUTPUT IT. 
MVI A, 1 RECORD TYPE 
CALL PB 'iTE OUTPUT IT. 
XRA A 
SUB D COMPUTE CHECKSUM 
CALL PBYTE OUTPUT IT. 
JMP NUO PUNCH TRAILER AND RETURN . , 

:*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*~*-*•*•*•*-*•*•*•*•* 

fILL RAM MEMORY BLOCK WITH CONSTANT. 

THIS ROUTINE EXPECTS THREE HEXADECIMAL PARAMETERS, THE 
FIRST AND SECOND (16 BITS) ARE INTERPRETED AS THE BOUNDS 
OF A MEMORY AREA TO BE INITIALIZED TO A CONSTANT VALUE, 
THE THIRD PARAMETER (8 BITS) IS THAT VALUE. 

FILL: 
!NH c GET 3 PARAMETEBS 
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F9E7 CD7FFE 
F9EA Cl 
f9E.B Dl 
f9~:c El 
F9ED 
f9EO 71 
f9C.:E CD92FE 
F'9F' 1 D2t:DF9 
F'9F4 C9 

F9F5 
1 + 

F9F5 1 2A0400 + 
F9F8 1 2f!:D2 + 
F9FA E3 
F9F'B CDlFFF 
F9FE CAODFA 
P.01 CDD1f'E 
FA04 EB 

1 + 
FA05 1 2A0400 + 
FA08 1 2EE1 + 
FAOA n. 
F'AOB 2 B. 
f AOC 73 
F'AOD 
FAOD DA3A.fA 
F'AlO 110200 
FA13 
rA13 CD64FD 

CALL EXPR 
POP 8 GET DATA IN C 
POP D GET HIGH ADDRESS 
POP H GET LOW ADDRESS 

FIO: 
MDV M,C STORE CONSTANT IN MEMORY 
CALL HILO TEST FOR COMPLETION 
JNC F'I 0 CONTINUE LOOPING 
RE'£ 

; 
;•-*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 

GO TO <AODHESS>, OPTIONALLY SET BREAKPOINTS. 

fHE G COMMAND IS USED FOR TRANSFERRING CONTROL FROM THE 
MONITOR TO A USER PROGFAM. If HAS SEVERAL MODES OF 
OPERATION. 

IF ONE HEXADECIMAL PARAMETER IS ENIERED, IT IS INTERPRETED 
AS THE ENT~~ POINT OF THE USER PROGRAM AND A TRANSFER TO 
THAT LOCATION IS EXECUTED. 

lf ADDITIONAL (UP TO 2) PARAMETERS ARE ENTERED, THESE ARE 
CONSIDEFED 'BHEAKPOINTS', I.E., LOCATIONS ~HERE 
CONTROL IS TO BE RETURNED TO THE MONITOR, IF THEY ARE 
ENCOUNTERF.lJ. 

IF THE FIRST PARAMETER IS NOT ENTERED, THE STORED VALUE 
OF THE USER'S PROGRAM COUNTER (REGISTER P) IS USED AS 
THE USER PROGRAM ENTRY POINT. 

GOTO: 
GET EXIT POINT RETURN ADDRESS AT USER CODE 
LHLD MEMTOP 
MVI L,EXIT AND OFFH 
XTHIJ REPLACE RETURN TO COMMAND LOOP 
CALL PCHK GET A CHARACTER, SET Z,C 
JZ GOO DON• T MOD !FY PC 
CALL PAO GET NEW PC VALUE 
XCHG DE = NEW PC 
GET PLOC 
LHLU MEMTOP 
MVI l1, PLOC AND OFFH 
MDV M,D STORE MODIFIED PC IN RAM 
DCX h 
MOV M,E 

GOO: 
JC G04 NC TRAPS TO BE SET 
LXI D,2 SET C~UNTt:R(S), D=O, E=2 

GOl: 
CALL COMC ISSUE A PROMPT FUR A TRAP 

= 0 PAGE 22 
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F i\16 2D 
fA17 CDCBfE 
FAlA ES 
FA18 14 
FAlC DA23FA 
FAlf 10 
n:to C213FA 
fA23 
FA23 D226f8 

1 t 
FA26 1 2A0400 t 
FA29 1 2EE2 t 
FA2B 
f A28 Cl 
FA2C 71 
fA·2D 23 
FA~E 70 
FA2F 23 
FA30 OA 
FA31 77 
FA32 23 
F'A33 3t::C7 
FA35 0.2 
FA36 15 
F'A37 C22BFA 
FA3A 
FA3A CD40FE 
FA3D C9 

FA3E 
F~3E C07fFE 
FA41 CD40FE 
FA44 Dl 
FA45 El 
l:''A46 ES 
FA47 19 
FA48 CDA2FE 
FA4B CD2EFD 
FA4E El 
FA4r 7D 
FASO 93 

DB .... 
CAIJL PA RAM GET A TRAP 
PUSH H STACK IT 
INR D UP 1 COUNTER 
JC G02 TERMINATE IF.CR ENTERED 
OCR E DOWN 'rHE OTHER 
JNZ GOl GET ONE MORE TRAP 

G02: 
JNC ERROR LAST TRAP NOT FOLLOWED BY CR 
GET TLOC LOCATE TRAP AREA 
LHLD MEM.TdP 
MVI L,TLOC AND OFFH 

G03: 
POP B GET ONE TRAP 
MDV M,C STORE TRAP ADORESS IN TRAP AREA. 
INX H 
MOV M,B 
I!\IX H 
LDAX B FETCH OPCODE BYTE 
MDV M,A PUf IN TRAP AREA 
INX H 
MVI A,( RST 0) SE.T TRAP OPCODE 
STAX B 
DC.R D 
JNZ G03 

G04: 
CALL CRLF 
RET . RETURN TO USER CODE , 

; 
;*-*•*•*•*·*-*•*•*•*•*•*•*-*-*·*-*•*•*•*•*•*•*•*•*-*•*•*•*•*-* 

COMPUTE HEXADECIMAL SU~ AND DIFFERENCE. 

THIS ROUTINE EXPECTS ·two HEXADECIMAL PARAMETERS. 
IT COMPUTES THE SUM ANU DlffER~NCE OF THE TWO VALUES 
AND DISPLAlS THEM ON THE CONSOLE DEVICE AS FOLLOWS: 

<Pl+P2> <Pl·P2> 

HEXN: 
CALL EXPR 
CALL CRLF 
POP D 
POP H 
PUSH H 
DAD D 
CALL LADR 
CALL BLK 
POP H 
MOV A,L 
SUB E 

GET TWO NUMBERS 

COMPUTE HL+DE 
DISPLAY SUM 
TYPE A SPACE 

COMPUTE HL-DE 
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FA.51 6f 
FA52 7C 
FA53 9A 
f A54 67 
f A55 CDA2FE 
FA58 C9 

FA59 
FA59 CD7FFE 
f A5C Dl 
FASD El 
FA.SE CD12FE 
FA61 07 
FA62 
F/.\62 CDADFF 
FA65 FC:42 
FA67 C262FA 
f AbA 3601 
~~A6C 

t'A6C CDADFF 
P'A6F FE4E 
FA71 CA79FA 
FA74 C6BO 
FA7b C226f8 

F'A79 
FA79 7E 
FA7A 17 
f'A 78 77 
FA7C D26CFA 
FA7F CDADFF 
fl\82 FE46 
f'A84 C226F8 
FA87 CD92FE 
FA.BA D262Fi\ 
FABD C9 

MDV L,A 
MDV A,h 
SBA D 
MDV H,A 
CALL LADR . DISPLAi DifFERENCE , 
RET 

LOAD A BNPF TAPE INTO RAM MEMORY. 

THIS ROUTINE EXPECTS TWO HEXADECIMAL PARAMETERS AND 
lNTERPHETS THEM AS BOUNDS OF A MEMORY AREA TO BE 
LOADED BY bNPF DATA TO BE READ FROM THE READER. 
IT IS ASSUMED THAT ENOUGH DATA lS AVAILABLE IN THE 
TAPE TO BE READ TO SATISFY THE MEMORY BOUNDS ENTERED. 
IF E~D OF TAPE IS ENCOUNTERED BEFORE THE MEMORY BOUNDS 
ARE SATISFIED, THIS ROUTINE WILL TERMINATE ON AN ERROR 
CU~DITION (SEE RIX), BUT ALL DATA READ BEFORE THE END 
OF TAPE WAS ENCOUNTERED WILL BE LOADED. 

LOAD: 
CALL EXPR GET TWO ADDRESSES 
POP f) GET HIGH ADDRESS 
f>OP H GET LOW ADDRESS 
CALL !OCON 
DB ORF LG 

LOO: 
CALL RIX READ TAPE 
CPI 'B' SCAN FOR 'B' 
JHZ LOO 
MVI f'v\, 1 INITIALIZE MEMORY 

LOl: 
CALL RIX GET DATA 
CPI • N • CHECK FOR 'N' 
JZ L02 FOUND IT, CARRY = 0 
ADI .... p. 

JNZ ERROR ERROR 
CARRY IS SET 

LUl: 
MOV A,M SHIFT IN DATA BIT 
RAL 
MOV M,A 
JNC LOl IF CARRY IS SET, 8 BITS READ 
CALL. RIX iEST FOR REQ'D 'F' 
CPI • F • 
JNZ ERROR 
CALL HlLO TEST FOR COMPLETION 
Ji'JC LOO KEEP GOING 
RF.:T 

ERRORS = 0 PAGE 24 
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FA8E 
FABE oc 
FA8F CD7FFE 
FA92 Cl 
FA93 Dl 
f A94 El 
fA95 
FA95 7E 
FA96 02 
f A97 03 
f A98 CD92FE 
FA9B D295FA 
FA9E C9 

FA9f 
FA9F CDE8FF 
FAA2 FEOD 
FAb.4 C226F8 
fAA7 CD12FE 
FAAA OB 
FAAB 
FAAH CDCOFE 
FAAE CD12FE 
F'ABl OE 
FAB2 CD6BFD 
FA85 00 
FAB6 C9 

MOVE A BLOCK Of MEMORY. 

THIS ROUTINE EXPECTS THREE HEXADECIMAL PARAMETERS FROM THE 
CONSOLE. THE FIRST AND SECOND PARAMETERS ARE THE BOUNDS OF 
THE M~MORY AREA TO BE MOVED, THE THIRD PARAMETER IS THE 
STARTING ADDRESS OF THE DESTINATION AREA. 

MOVE: 
INR c GET THREE ADDRESSES 
CALL EXPP 
POP B DESTINATION 
POP D SOURCE END 
PUP H SOURCE BEGIN 

MVO: 
MDV A,M GET A DATA BYTE 
STAX B STORE AT DESTINATION 
INX 8 MOVE DESTINATION POINTER 
CALL HILO TEST FOR COMPLETION 
JNC MVO 
HET 

, 
:*-*-*•*•*-*-*-*-*-*-*-*•*-*-*-*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 

PUNCH LEADER OR TRAILER. 

THIS ROUTINE PUNCHES 60 NULL CHARACTERS ON THE DEVICE ASSIGNED 
AS THE PUNCH. IT IS BRANCHED TO BY THE 'B' AND 'E' COMMANDS 
AS WELL AS BEING INVOKED BY THE 'N' COMMAND. 

NULL: 
CALL Tl REQUIRE CR 
C?I CR 
JNZ ERROR 
CALL IOCON 
DB OPFLG 

NUO: 
CALL LEAD 
CALL IO"CON 
DB CPFLG 
CALL POC 
DB 0 
RET 

, 
;*-*·*·*-*-*•*-*•*•*•*•*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 
DRI~ER PROGRAM fOR INTELLEC 80 PROM PROGRAMMING PERIPHERAL. 

THIS ROUTINE EXPECTS Cl) AN OPTION CHARACTER cx,Y,Z) 
WHICH SPECIFIES WHICH SOCKET OPTION IS SELECTED, (2) A 
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FA87 
FAB7 
f ABA 
FAhB 
FABI..> 
FACO 
FAC3 
FAC4 
F'AC5 
FAC6 
F'ACB 
FAC9 
FACA 
F' ACB 
fACC 
FACD 
FACD 
FACE 
FADO 
FADl 
FAD3 
f AD4 
FAD7 
FADS 
FADA 
FADA 
FAL>C 
F'ADE 
FAEl 
FAE3 
FAES 
FAES 
FAEB 
F'AEE 
FAEF 
FAE~' 
f'AF2 

CDB6FF 
cs 
OE03 
CD7FF'E 
CD40fE 
Cl 
01 
El 
3EOF 
AO 
47 
Fl 
BO 
47 

78 
D3Fl 
79 
D3F2 
03 
3AU400 
AE 
D3f0 

DBF'l 
E601 
C2DAFA 
OBF.1 
E602 
CAErFA 
CD92FE 
D2CDFA 
C9 

CDA2fE 
C326F8 

~RUE/FALSE CHARACTER (T OR Fl WHICH SPECIFIES IF A DATA 
lNVERSIUN IS TO TAKE PLAC~, AND (3) THREE HEXADECIMAL 
PARAMETERS, THE FIRST TWO OF WHICH ARE INTERPRETED AS THE 
MEMORY AREA TO BE USED AS THE PROGRAMMING SOURCE DATA, 
THE THIRD ADDRESS IS THE FIRST ADDRESS IN THE PROM. NO 
flMING IS PERFORMED BY THIS ROUTINE, ALL PROM DEPENDENT 
!IMI~G IS HANDL~D BY THE PERIPHERAL. UPON RECEIPT OF AN 
ERKOR STATUS FRUM THE DEVICE, THIS ROUTINE DISPLAYS THE 
ADORESS WHICH FAILED TO PROGRAM AND TERMINATES WITH AN 
ERROR CONDITION. 

PROG: 

PRO: 

PRl: 

PP2: 

; 

CALL 
PUSH 
MVI 
CALL 
CALL 
POP 
POP 
POP 
~VI 
ANA 
MDV 
POP 
ORA 
MUV 

MOV 
OUT 
MOV 
OUT 
INX 
LDA 
XRA 
OUT 

IN 
ANI 
JNZ 
IN 
ANI 
JZ 
CALL 
JNC 
RET 

CALL 
JMP 

SELECT 
B 
C,3 
EXPR 
CRLF 
B 
D 
H 
A,OFH 
B 
B,A 
PSW 
B 
B,A 

A,B 
PHI 
A,C 
PLO 
B 
MSK 
M 
PDATA 

PSTA'l' 
PG ROY 
PHl 
PS'l'AT 
PCOMP 
PR2 
HILO 
PRO 

LADR 
ERRO~ 

SELECT SOCKF.T 
SAVE PROM OPCODE 

GET THREE PARAMETERS 

PROM ADDRESS 
HIGH ADDREf?S 
LOW ADDRESS 

MASK 4 MSB Of B 

OPCODE IS IN A 

BC CONTAINS PROM OPCODE AND ADDRESS 

DUTPUT PROM ADDRESS AND OPCODE 

INCREMENT PRuM ADDRESS 
FETCH T/F FLAG 
XOR DATA FkOM MEMORY 
OUTPUT PROM DATA 

TEST fOR COMPLETION 

PROGRAMMING ERROR, ABORT 
TEST FOR PROGRAMMING COMPLETION 

RETURN ro COMMAND MODE 

DISPLAY BAD ADDRESS 

:*•*•*·•-•-•-•-*·*~*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 
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FAF5 
FAF5 
FAF8 
FAFA 
FAFD 
FA ff' 
FB02 
FB02 
FB05 
FB06 
F'B09 
FBOC• 
FBOD 
FBOE 
FBOF 
FB10 
F'Bll 
FB12 
FB13 
FB14 
FB15 
F816 
FB17 
F81A 
FBlB 
F'BlC 
FB1E 
Fl31E 
FBlF 
rB20 
FB21 
FB24 
FB25 
FB26 
FB29 
FB29 
FB2C 
FB2D 
FB2E 
FB2F 
F'B32 

CDEBFF 
FEOD 
C226F8 
0604 
210Cf'B 

CD40F'E 
4E 
CD30FD 
CD64FD 
30 
23 
7E 
2F 
4F 
23 
SE 
23 
56 
23 
EB 
3A0300 
Al 
cs 
0604 

4E 
23 
BE 
CA29FB 
23 
05 
C21EFB 

CD30FD 
EB 
Cl 
05 
C202F'B 
C9 

SYSTEM QUERY COMMAND. 

THIS COMMAND IS INVOKE~ BY TYPING THE LETTER Q. THIS 
COMMAND PRODUCES A LISTING Of LOGICAL I/O DEVICES AND 
THEIR CORAESPONDING PHYSICAL DEVICE ASSIGNMENTS. THE 
DATA DISPLAYED IS EQUIVALENT TO THE CURRENT VALUE or IOBYT. 

QUERY: 

QO: 

Q1: 

Q2: 

CALL 
CPI 
JNZ 
MVI 
LXI 

CALL 
MOV 
CALL 
CALL 
DB 
INX 
MOV 
CMA 
MOV 
INX 
"'10V 
INX 
MDV 
ll'JX 
XCHG 
LOA 
ANA 
PUSH 
MVI 

MDV 
INX 
CMP 
JZ 
INX 
OCR 
JNZ 

CALL 
XCHG 
POP 
DCR 
JNZ 
RET 

TI 
CF 
ERROR 
8,4 
H,LTBL 

GRLF 
C , NI 
COM 
COMC , =, 
H 
A,M 

C,A 
H 
E,M 
H 
D,M 
.H 

IOBYT 
c 
B 
B,4 

C,M 
H 
M 
Q2 
H 
B 
Q1 

COM 

8 
B 
QO 

REQUIRE CR 

SET UP OUTER LOOP COUNTER. 
POINT HL AT LOGICAL DEVICE TABLE. 

START A NEW LINE. 
DISPLAY LOGICAL DEVICE IDENTIFIER. 

DISPLAY . -. - . 
POINT AT MASK FOR LOGICAL DEVICE. 
f'ETCH MASK. 
INVERT IT 
PUT IN C 
POINT AT PHYSICAL DEVICE TABLE 
ADDRESS OF' SUBORDINATE 
TABLE 

HL <• PHYSICAL DEVICE TABLE 

PHYSICAL SELECTION 
SAVE OUTER LOOP COUNTER 
SET UP INNER LOOP COUNTER 

GET PHYSICAL DEVICE IDENTIFIER 

TEST FOR EQUALITY 

POINT AT NEXT ENTRY 
DECREMENT INNER LOOP 

DISPLAY PHYSICAL DEVICE 
POINT AT MASTER TABLE 

DECREMENT OUTER LOOP 
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FB33 
FB33 OD 
FB34 CD7FFE 
F'B3 7 CD40FE 
FB3A CD12FE 
FB3D 07 
FB3E 
FB3E CDADFF 
fB41 FE3A 
FB43 C23EFB 
FB46 AF 
rn47 57 
FB48 CD'lDFE 
FB4B CA83FB 
FB4E 5F 
FB4f'" CD1DFE 
FB52 67 
f853 CD1Dft:" 
f856 6F 
fB57 CDlDFE 
FB5A 48 
F85B E5 

1 t 
FB5C 1 2100FEi' + 
FB5f 1 39 + 
FB60 
FB60 CD1DfE 
F'Bb3 77 
FB64 23 
FB65 1D 
FBbb C2bOFB 
FB69 CD1DFE 
FB6C C226~'8 

FB6F Dl 
FB70 E3 
FB71 EB 

READ ROU'rii~E. 

THIS ROUTINE READS A HEXADECIMAL FILE FROM THE ASSIGNED 
READER DEVICE A~D LOADS IT INTO MEMORY. ONE HEXADECIMAL 
PARA~ETER IS EXPECTED. THIS PARAMETER IS A BASE ADDRESS 
TO BE ADDED TO THE MEMORY ADDRESS OF EACH DATA BYTE ENCOUNTERED. 
IN THIS WA~, HEXAUECIMAL FILES MAY BE LOAD~D INTO MEMORY 
IN AREAS OTH~R THAN THAT FOR WHICH THEY WERE ASSEMBLED OR COMPILED. 
ALL RECO~DS READ ARE CHECKSUMMED AND COMPARED AGAINST THE 
CHECKSUM IN THE RECORD. IF A CHECKSUM ERROR (OR TAPE READ ERROR) 
OCCURS, THE ROUTINE TAKES AN ERROR EXIT. NORMAL LOADING IS 
TERMINATED WHEN AN EDF RECORD IS ENCOUNTERED. THE LOAD 
ADDRESS FIELD REPLACES THE USER'S STORED PC VALUE. 
A TRANSFEH TO THE PROGRAM MAY THEN BE ACCOMPLISHED BY A 'G<CR>'. 

READ: 
OCR 
CALL 
CALL 
CALL 
DB 

REDO: 
CALL 
CPI 
JNZ 
XRA 
MOV 
CALL 
JZ 
MDV 
CALL 
MOV 
CALL 
MDV 
CALL 
MDV 
PUSH 
Ft:TCH 
LXI 
DAD 

REDl: 
CALL 
MOV 
INX 
OCR 
JNZ 
CALL 
JNZ 
POP 
XTHL 
XCHG 

c 
EXPR 
CRLF 
IOCON 
ORF LG 

RIX . : , 
REDO 
A 
D,A 
BYTE 
RED3 
E,A 
BX'TE 
H,A 
BYTE 
L,A 
BYTE 
C,E 
H 
-256 
H, Of'FOOH 
SP 

BYTE 
M,A 
H 
E 
RED1 
BYTE 
ERROR 
D 

GET ONE ADDRESS 

SCAN TO RECORD MARK 

CLEAR CHECKSUM 

ZERO RECORD LENGTH, ALL DONE 
E <• RECORD LENGTH 
GET MSB OF LOAD ADDRESS 

GET LSB OF LOAD ADDRESS 

GET RECORD TYPE 
C <• RECORD LENGTH 

COMPUTE BUFFER POINTER 

READ DATA 
PU'f IN BUFFER 

LOOP UNTIL DONE 
READ CHECKSUM 
CHECKSUM ERROR 
DE = LOAD ADDRESS 
HL = BIAS ADDRESS, TOS = BUFFER 
DE = BIAS ADDRESS, HL = LOAD ADDRESS 
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F872 19 
FB73 0600 
FB75 09 
rn76 EB 
FB77 E3 
FB78 
F878 28 
FB79 7E 
FB7A lB 
FB7B 12 
FB7C OD 
FB7D C278FB 
FB80 C33EF'B 
F'883 

+ 
fB83 2A0400 t 

FB8b 2E£1 + 
FB88 CDlDFE 
F68B 77 
FBliC 2B 
FB8D CDlDfE 
e"B90 77 
f891 El 
FB92 C9 

FB93 
FB93 CDCBFE 
FB96 08 
FB97 
f897 7E 
Fags COAAFE 
Fb9H CD64FD 
F'B9E 2!) ' 
F89f CDlFFF 
FBA2 D8 
Ft3A3 CAADFB 
F'BP.6 EB 

DAD D HL = BIAS + LA 
MVI B,0 
DAD B HL = BIAS + LA + RL 
XCHG DE = BIAS + LA t RL, HL = BIAS 
XTHL HL = BUFf"ER, TOS = BIA·s 

RED2: 
DCX H DECREMENT BUF'FER POINTER 
MDV A,M 
DCX D DECREMENT MlMORY POINTER 
srAx D PUT DATA IN DESIGNATED.ADORESS 
DC.k c UNTIL COUNT IS EXHAUSTED 
JNZ RED2 
JMP REDO GET ANOTHER RECORD 

RED3: 
GET PLOC POINT HL AT PC UPPER 
LHLD MEMTOP 
MVI L,PLOC AND OFFH 
CALL BYTE GET MSB OF TRANSFER ADDRESS 
1'iOV M,A 
DCX H POINT HL AT PC LOWER 
CALL BYTE 
MOV M,A 
POP H 
RET . , 

;*•*•*•*•*•*•*•*•*•*•*•*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 
SUBSTITUTE MEMORY CONTENTS ROUTINE. 

THIS ROUTIN~ EXPECTS ONE PARAMETER FROM THE CONSOLE, FOLLOWED 
BY A SPACE. THE PARAMETER IS INTERPRETED AS A MEMORY LOCATION 
AND THE NOUTINE WILL DISPLAY THE CONTENTS Of THAT LOCATION, 
FOLLOWED BY A DASH C-l. TO MODIFY MEMORY, TYPE IN THE NEW DATA 
FOLLOWED BY A SPACE OR A CARRIAGE RETURN. IF NO MODIFICATION 
OF fHE LOCATION IS REQUIRED, TYPE ONLY A SPACE OR CARRIAGE RETURN. 
IF A SPACE WAS LAST TtPED, THE NEXT MEMORY LOCATION WILL BE DISPLAYED 
AND MODIFICATION OF IT IS ALLOWED. IF A CARRIAGE RETURN WAS ENTERED, 
THE COMMAND IS TERMINATED. 

SUBS: 
CALL PAR AM GET MEMORY ADDRESS 
RC CR ENTERED, RETURN TO COMMAND MODE 

suo: 
MOV A,M 
CALL LBYTE DISPLAY DATA 
CALL COMC 
DB . -. 
CALL PCHK 
RC CR ENTERED, RETURN TO COMMAND MODE 
JZ SUl SPACE ENTERED, SPACE BY 
XCHG SA~E MEMORY ADDRESS 

= 0 PAGE 29 
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FBA7 CDDlFE 
FBAA EB 
FBAB 73 
FBAC D8 
FBAD 
FBAD 23 
F'BAE C397FB 

FBBl 
FBBl CDB6FF 
f BB4 CJEOO 
F8B6 C5 
FB87 OE02 
fBB9 CD7FFE 
FBBC 01 
Ft3BD El 
FBBE Cl 
FBBF 
FBBF 78 
fBCO D3F1 
F8C2 79 
FBC3 D3F2 
FBC5 03 
Ei'BC6 DBfO 
F'BC8 E5 
FBC9 210400 
FBCC AE 
fBCD El 
f BCE 77 
FBCF DBF1 
F'i3D 1 E602 
FBD3 CA26F'8 
f"BD6 CD92n:: 
fdD9 D2BFFB 
FBuC C9 

CALL PAO GET NEW VALUE 
XCHG E = VALUE 
MDV M,E STORE NEW VALUE 
RC CR ENTERED AFTER VALUE, RETURN 

SUl: 
INX H 
JMP suo 

, 
;*•*•*•*•*•*•*-*•*•*~*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 

TRANSFER CONTENTS OF A PROM TO MEMORY. 

THIS ROUTINE EXPECTS (1) AN OPTION CHARACTER (X,Y,Z) 
WHIC~ SPECIFIES WHICH SOCKET OPTION IS SELECTED, ANO 
( 2) TWO HEXADECIMAL PARAMETERS WHICH IT INTERPRETS 
AS THE RAM MEMORY AREA WHERE THE CONTENTS OF THE 
PROM IN THE SELECTED PROGRAMMING SOCKET IS TO BE STORED • . , 

TRl\N: 
CALL SELECT SELECT SOCKET 
MVI c,o BC = PROM ADDRESS + COMMANDS 
PUSH 8 STACK PROM ADDRESS 
MVI c,2 
CALL EXPR GET MEMORY AREA 
POP D HIGH ADDRESS 
POP H LOW ADDRESS 
PO~ B PROM ADDRESS 

TRO: 
MOV A,B 
OUT PHI ou·rPUT COMMAND AND 4 MSB 
MOV A,C 
OUT PLO OUTPUT 8 LSB or ADDRESS 
INX 8 
IN PD A TA 
PUSH H 
LXI H,MSK FETCH l'/F FLAG 
XRA M 
POP H 
MOV M,A PUT DATA IN RAM 
IN PSTA·T 
AN! PCOt-iP 
JZ ERROR 
CALL rlILO 
JNC TRO ; CONT INlJE LOOPING 
RET 

, 
:*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 

t'JRITE ROUTINE. 

THIS ROUTINE EXPECTS TWO HEXAD~CIMAL PARAMETERS WHICH ARE 

ERRORS :: 0 PAGE 30 
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INTERPRETED AS THE BOUNDS OF A MEMORY AREA TO BE ENCODED 
INTO HEXADECIMAL FOR~AI AND PUNCHED ON THE ASSIGNED PUNCH 
DEVICl'.:. 

Ft30D wRITE: 
F'BDD CD7ffE CALL EXPR GET ADDRESS RANGE 
FBEO Dl POP D HIGH ADDRESS 
F'BE 1 El PUP Ji LOW ADDRESS 
FBE2 CD12f'E CALL !OCON 
FBE5 OB DB OPf LG 
FBEo WRO: 
f8E6 CD6Bf0 CALL PUC EMIT RECORD MARK 
FBE9 3A DB , : , 
FBEA 011000 LXl BI 16 INITIALIZE B=O, C=16 
f"BED E5 PUSH H SAVE HL 
F'BEE WRl: 
FBEE 04 INR B 
FBEf: OD DCR c 
fBFO CAF9f8 JZ WR2 TERMINATE ON COUNT OF 16 BYTES 
FBF3 CD92n: CALL HILO OR END OF RANGE 
F'BF6 D2EEFB JNC WRl WHICHEVER OCCURS FIRST 
FBF9 WR2: 
FBF9 El POP H RESTORE LOW ADDRESS 
FBFA D5 PUSH D SAVE HIGH ADDRESS 
F'BFB 1600 MVI o,o INITIALIZE CHECKSUM 
F13f'D 78 MDV A,B PUT RECORD LENGTH IN A 
FBFt: CD09FF" CALL PBYTE EMIT RECORD LENGTH 

~ FC01 COOlFF CALL PAD.R EMIT LOW ADDRESS 
FC04 AF XRA A EMI'r RECORD TYPE 
FCOS CD09FF CALL PdYTE 
F'COB WR3: 
FCOB 7E MOV A,M FETCH CODE 
FC09 CD09F'F CALL PBYTE EMIT IT 
FCOC 23 INX H INCREMENT MEMORY ADDRESS 
FCOD 05 OCR B DECREMENT COUNT 
FCOE C208FC JNZ WR3 
FC11 Af XRA A 
FC12 92 SUB D PUNCH •CHECKSUM 
FC13 CD09Ff CALl1 PBYTE 
F'C16 Dl POP D RESTORE HIGH ADDRESS 
FC17 28 DCX H BACKUP MEMORY POINTER 
FC18 CD2Eff CALL PEOL PUNCH CR,LF 
FClB CD92fE CALL HILO TEST FUR TERMINATION 
FClt:: D2E6fB J!~C WRO 
FC21 C9 RET 

; 
;*-*"'*"'*"'*"'*"'*"'*•*•*•*-*•*-*•*-*"'*"'*"'*"'*"'*"'*"'*"'*-*·*-•-•-•-*-* 

EXAMINE AND MODIFt CPU REGISTERS. 

THIS ROUTINE ALLOWS THE OPERATOR TO EXAMINE AND/OR MODIFY 
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FC22 
FC22 
FC25 
FC28 
FC2B 
FC2D 
FC2D 
FC2E 
FC31 
F'C32 
FC33 
FC34 
FC35 
FC38 
FC3B 
FC3B 
FC3E 
FC3E 
FC41 
F'C44 
F'C45 
FC48 
FC49 
FC4C 
FC4D 
FC4E 
FC51 
FC52 
FC53 
FC54 
FC55 
fC58 
FC59 
FC5A 
FCSB 
FC58 
FC5C 
FC5C 
FC5lJ 
F'C5E 
fC5F 
FC60 
fC62 
f'C63 
FC66 
FC66 

217DFC 
CDlFFf 
DA66FC 
OEOC 

BE 
CA3BFC 
23 
23 
23 
OD 
C22DFC 
C326F8 

CD2EF'D 

CD6BFE 
CD64FD 
2D 
CDlFFF' 
08 
CASCFC 
ES 
cs 
CDD1FE 
70 
12 
Fl 
B7 
FA5BFC 
13 
7C 
12 

El 

AF 
86 
FB 
78 
FEOD 
CB 
CBEFC 

CD40FE 

THE CONTENTS OF THE USER PROGRAM'S REGISTERS. THE REGISTER 
VALUES wERE STORED AS A RESULT Of A PREVIOUS BREAKPOINT AND 
WILL BE RESTORED TO THE USER PROGRAM DURING A SUBSEQUENT 'G' 
COMMAND • . , 

x: 

XO: 

Xl: 

X2: 

X3: 

X4: 

XS: 

LXI 
CALL 
JC 
MVI 

CMP 
JZ 
INX 
INX 
INX 
DCR 
JNZ 
JMP 

CALL 

CALL 
CALL 
DB 
CALL 
RC 
JZ 
PUSH 
PUSH 
CALL 
MDV 
STAX 
POP 
ORA 
JM 
INX 
MDV 
STAX 

POP 

XRA 
ORA 
RM 
MOV 
CPI 
RZ 
JMP 

CALL 

H,ACTBL 
PCHK 
X5 
C,NREGS 

M 
Xl 
H 
H 
H 
c 
XO 
ERROR 

BLK 

DREG 
COMC . -, 
PCHK 

X4 
H 
B 
PAO 
A,L 
D 
PSW 
A 
X3 
D 
A,H 
D 

H 

A 
M 

A,S 
CR 

X2 

CRLF 

POINT TO ACCESS TABLE 
GET REGISTER IDENTIFIER 
IF CARRY= 1, CR ENTERED 

MATCHED REGISTER IDENTIFIER 
POINT TO NEXT TABLE ENTRY 

DECREMENT REGISTER COUNTER 
TRY AGAIN 
NOT IN TABLE, ERROR 

DISPLAY THE REGISTER 

TYPE PROMPT 
SKIP IF NULL ENTRY 
CR ENTERED, RETURN TO COMMAND MODE 

SAVE POINTER TO ACTBL 
SAVE PRECISJON 
GET NEW REG'VALUE 

STORE LSB IN REGISTER AREA 
RETRIEVE PRECISION (A) 
SET SIGN 
8 BITS ONLY 

STORE MSB IN REGISTER AREA 

RETRIEVE ACTBL POINTER 

END O~ TABLE, RETURN TO COMMAND MODE 
TEST .DELIMITER· 

CR E~TEREDi RETURN TO COMMAND MODE 

FULL ~EGISTER DISPLAY 
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FC69 
fC69 
fCbC 
FC6D 
FC6E 
FC6F 
FC70 
FC73 
'FC76 
FC77 
FC7A 

FC7D 
F'C70 
f'C80 
fC83 
rCt16 
F'C89 
rCBC 
fC8F 
F'C92 
FCYS 
FC98 
fC98 
FC9E 
FCA1 
oooc 

F'CA2 
FCA2 
F'CA5 
FCA7 
FCAA 
FCAA 

CD2EFD 
Af' 
86 
F8 
4E 
CD30FD 
CD64FD 
30 
CD6BFE 
C369FC 

41CF'OO 
42CBOO 
43CAOO 
44C900 
45C800 
46CEOO 
48DDOO 
4YCDOO 
4CDCOO 
4DDD01 
50E101 
530101 
FF 

3A'0300 
E603 
C2B4FC 

DBFS 

X6: 
CALL 
XRA 
ORA 
RM 
MOV 
CALL 
CALL 
DB 
CALL 
JMP 

BLK 
A 
M 

C,M 
COM 
COMC 
·=· 
DREG 
X6 

TABLE ~'OR ACCESSING REGISTERS 
TABLE CONTAINS: 

( 1 ) REGISTER IDEN'l'IF'IER 

OUTPUT A SPACE 
CLEAR A 
SET CONDITION CODES 
ALL DONE, RETURN TO COMMAND MODE 

PRINT CHARACTER 
PRINT EQUAL SIGN 

DISPLAY REGISTER CONTENTS 
CONTINUE 

(2) LOCATION ON STOPAGE PAGE 
( 3) PHEC IS ION 

ACTBL: 
DB , A,, A.LDC, 0 
Dd , B,' rlLOC, 0 
DB , c, , CLOC, 0 
Da , D, , DLOC, 0 
DB , E, , ELOC, 0 
DB 'F', FLOC, 0 
DB • H,' HLOC, 0 
Dtj , I , , ILOC, 0 
DR , IJ • , LLOC, 0 
DH , M, I HLOC, 1 
DB , p, , PLOC, 1 
DB • s, , SLOC, 1 
DB -1 

NREGS EQU ( S·ACTRL) /3 LENGTH OF ACCESS TABLE 

; END OF MONITOR COMMANDS, BEGI~NING OF I/O SUBROUTINES 

EXTERNALLY REFERENCED ROUTINE 
CONSOLE INPUT CODE, VALUE

0 

RETURNED IN A 
A, FLAGS MODIFIED 
STACK USAGE: 2 BYTES 

CI: CONSOLE INPUT 
LDA IOBYT GET STATUS BYTE 
ANI NOT CMSK GET CONSOLE BITS 
JNZ CIO TEST FOR CRT 

TTUN: 
IN TTS TTY STATUS PORT 
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FCAC E602 
F'CAE CAAAF'C 
FCBl DBF4 
FCBJ C9 
FC84 
FCB4 FEOl 
fCB6 C2C3FC 
F'CB9 
fCB9 DBF7 
FCBB E602 
FCBD CAB9FC 
FCCO DBF6 
fCC2 C9 
FCC3 
FCC3 FE02 
fCC5 O.DSFC 
FCC8 3EE8 
FCCA C327fD 

F'CCD 
FCCD CDCl·FD 
FCDO B7 
FCDl CB 
FCD2 C3E8F'f 

fCD5 
FCDS g5 
F'CD6 210300 

Ai'H RBR CHECK FOR RECEIVE BUFFER READY 
JZ TTilN 
IN TTI READ THE CHARACTER 
RET RETURN 

CIO: 
CPI CCRT CONSOLE = CRT? 
JNZ Cll TEST FOR BATCH 

CRT IN: 
IN CRTS . CRT STATUS PORT . , 
ANI RBR CHECK FOR RECEIVE BUFFER READY 
JZ CRT IN NOT READY, CONTINUE 
IN CRTI READ THE CHARACTER 
RET 

Cll: 
CPI BATCH 
JZ RI BATCH ,MODE, IKPUT : 
MVI A,CILOC USER DEFINE CONSOLE 
JMP @USER 

fEST FOR OPERATOR INTERRUPTION OF COMMAND 
BY DEPRESSING BREAK KEY 

REGISTE.R USAGE: 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
u = USEn AS INPUT. 

; 
BREAK: 

A .. X 

B -
D -
H -
CARRY • X 
SIGN - X 
SP -
STACK OSAGE: 4 

c -
E .. 
L .. 
ZERO ..., X 
PARITY - X 
PC -

BYTES 

LOOPING 

READER 
INPUT 

CALL 
ORA 
RZ 

CS1'S 
A 

J SEE IF A KEY WAS DEPRESSED 

NO CHARACTER R~ADY 
JMP TI 

EXTERNALLY REFERENCED . READER INPUT CODE , 

• VALUE RETURNED IN A, 
STACK USAGE: a BYTES 

RI: 
PUSH H 
LXI H,IOBYT 

GET THE CHARACTER 

ROUTINE 

FLAGS MODIFIED 

READER INPUT 
Sl\VE HL 
POINT HL AT IOBYT 
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FCD9 7E MDV A,M 
FCDA E60C ANI NOT RMSK READ£R = PTR? 
FCDC C2FCFC Jt..;Z f< I3 BRANCH TO PTR ROUTINE 
FCDf 3E02 MVI A,TTYADV READER = TTY 
FCEl D3F9 OUT PTHC 
FCE3 26FA MVI H,TOUT SET READER TIMEOUT TIMER 
FCE5 RIO: 
FCES DBF5 IN I'TS 
FCE7 E602 AN! RBR 
FCE9 C 2F'1i"C JNZ RI2 DATA IS READY 
FCEC CD63FE CALL DEl-'AY DELAY 10 MS 
FCEF' 25 OCR H 
FCFO C2E5FC Ji\JZ RIO 
fCF3 Ril: 
FCF3 AF XRA A 
FCF4 37 STC SET CARRY INDICATING EOF 
F'CFS El POI? H 
F'CF6 C9 RET RETURN 
fCF7 RI2: 
F'CF7 DBf 4 IN TTI 
FCF9 B7 ORA A CLEAR CARRY 
FCf A El POP H 
FCFB C9 RET RETURN 
FCFC RI3: PTR ROUTINE 
FCFC FE04 CPI RPTR 
F'CFE C21DFD JNZ RI6 
f001 3EOB MVI A,PTRADV START PTR 
FD03 D3F9 OUT PTRC 
FOOS 26f A MVI H,TOUT SET READER TIMEOUT TIMER 
fD07 RI4: 
FD07 DBF9 IN PTRS 
F009 E601 ANJ PT ROY 
FDOB C218FD JNZ RIS 
F'DOE CD63FE CALL DELAY 
f011 25 DCR H 
FD12 C207FD J!~Z RI4 
FD15 C3F3F'C JMP Rll 
f018 RI5: 
F'Dl B DBF'B IN PTRI GET THE DATA 
F'Ol A 87 ORA A 
FOlB El POP H 
fDlC C9 RET RETURN 
FDlD RI6; 
l"DlD El POP H 
rnlE FEOS CPI RUSE! 
rn20 3EEE MVI A,RlLOC 
FD22 CA27FD JZ @USER 
F'025 3EF1 MVI A,R2LOC 

USER DEFINED I/O ENTRY POINT TRANSFER LOGIC 



8080 MACRO ASSEMBLER, VER 2.3 INTELLEC/MDS MONITOR, VERSION 1.1, 26 AUGUST 1975 ERRORS : 0 PAGE 36 

f027 
FD27 
F'D28 
FD2B 
F'D2C 
fi'D 2iJ 

FD2E 
FD2E 
FD30 
F030 
FD33 
FD35 
FD37 
FD3A 
F03A 
FD3D 
FD3F 
FD42 
£"042 
FD44 
FD46 
FD49 
FD4A 
FD4C 
FD4D 
f04D 
FD4F 
FD52 
FD54 
F056 
FD59 
FD59 
f058 
fDSD 
f060 
FD61 
FD63 

FD64 
F064 
FD65 
F066 
FD67 

ES 
2A0400 
6F 
E3 
C9 

0E20 

3A0300 
E603 
FE02 
C4CDFC 

3A0300 
E603 
C24DFD 

DBFS 
E601 
CA42FD 
79 
D3F4 
C9 

FE02 
CAAlFD 
FEOl 
3EEB 
C227F'D 

DBF7 
E601 
CA59FD 
79 
D3F'6 
C9 

E3 
4E 
23 
E3 

@US!i:R: 
PUSH 
LHLD 
MDV 
XTHL 
RET 

H 
MEMTOP 
L,A 

SAVE HL, CREATE A STACK ENTRY 

EXTERNALLY REFEPENCED ROUTINE 
CONSOLE OUTPUT CODE, VALUE EXPECTED IN C 
A,FLAGS,C MODIFIED 
STACK USAGE: 2 BYTES . , 

BLK: PRINT A BLANK 
MVI c, , , 

COM: CONSOLE OUTPUT 
LDA IO~YT 
ANI NOT-CMSK 
CPI BATCH DON'T HONOR BREAK KEY IN BATCH MODE 
CNZ BREAK TEST FOR BREAK KEY 

co: EXTERNAL ENTRY POINT 
LDA IOBYT GET STATUS BYTE 
ANI NOT CMSK GET CONSOLE BITS 
JNZ coo TEST FOR CRT 

TTYOUT: 
IN TI'S CONSOLE = TTY 
ANI TROY 
JZ TT YO UT LOOP UNTIL READY 
MDV A,C 
OUT TTO OUTPUT CHARACTER 
RET RETURN 

coo: 
CPI BATCH 
JZ LO 
CPI CCRT CONSOLE = CRT? 
MVI A,COLOC 
JNZ @USER USER DEFINED CONSOLE OUTPUT 

CR'I'OUT: 
IN CRTS CONSOLE : CRT 
ANI TROY 
JZ CRTOUT LOOP UNTIL READY 
MOV A,C 
OUT CRTD 
RET 

CONSOLE OUTPUT OF CONSTANT DATA 
; 
COMC: 

XTHL GET RETURN ADDRESS 
MDV C,M GET PARAMETER 
INX H BUMP RETURN ADDRESS 
XTHL 
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F068 

FD6A 
F'D6B 
F'06C 
FD60 
FD6E 
FD6F 
f'D6F' 
FD72 
FD74 
FD77 
FD79 
FD7C 
f07C 
FD7E 
f'D80 
FD83 
FD84 
FD86 
FIJ88 
FD8A 
f08B 
FD8B 
rnao 
FD8F 
FD92 
f094 

FD97 
FD97 
F09A 
FD9C 
FD9E 
FD Al 
FOA1 
FDA4 
F'DA6 
FDA9 
FDAB 
FDAE 

C330FD 

E3 
4E 
23 
E3 

3A0300 
E630 
CA42FD 
FE10 
C28BFD 

DBF9 
E604 
CA 7CF'D 
79 
D3F8 
3E20 
D3F~ 

C9 

FE20 
3EF4 
CA27FD 
3EF7 
C.327F'D 

3A0300 
E603 
FE02 
C4CDFC 

3A0300 
EbCO' 
CA42FD 
FE40 
CA59FD 
FECO 

J~P COM ; OUTPUT IT 

gXTERNALLY REFERENCED ROUTINE 
PUNCH uurPUI COD~, VALUE EXPECTED lN c 
A, FLAGS, AND C MODIFIED 
STACK USAGE: 2 BYTES 

POC: 

PO: 

POO: 

POl: 

X'I HL 
MDV 
INX 
XlHL 

LOA 
~NI 

JZ 
CPI 
JNZ 

IN 
ANI 
JZ 
MOV 
OUT 
'-\VI 
QUT 
RET 

(:PI 
MVI 
JZ 
MVI 
JMP 

c,~ 

H 

IDB YT 
~'JnT PMSK 
TTiOUT 
PPTP 
POl 

PTPS 
PTPRY 
POO 
A,C 
PTPO 
A,PTPADV 
PTPC 

PUSE1 
A,PlLOC 
@USER 
A,P2LOC 
@USER 

EXTERNALLY REFERENCED ROUTlNE 
LIST OUTPUT CODE 

PUNCH A CONSfANT 

PUNCH UUTPU'I 
GET STATUS BYTE 
GET PUNCH BITS 
NCJ, PUNCH = TTY 
TEST rnR PTP 
TEST FOR USEH DEVICE(S) 
PUNCH = PTP 
GE.:T STATUS 
CHECK STATUS 
LOOP UNTIL READY 

START PUNCH 

USER DEFINED PUNCH 

USER DEFINED PUNCH 2 

VALUE EXPECTED IN C, A AND FLAGS MUDIFIED 
STACK USAGE: 2 BYTES 

LOfti: 

LO: 

LDA 
ANI 
CPI 
CNZ 

LOA 
ANI 
JZ 
CPI 
JZ 
CPI 

IOB'iT 
NOT CMSK 
BATCH 
BREAK 

IOBYT 
NOT LMSK 
TT'iOUT 
LCRT 
CRTOUT 
LUSE 

LIST OUTPUT 

DoN·T HONOR BREAK KEY IN BATCH MODE 
TEST FOR BREAK KEY 
LIST OUTPUT 
GET STATUS BiTE 
GET LIST BITS 
LIST = TTY 

LIST = CRT 
TEST FOR USER DEFINED LIST DEVICE 
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FOBO 
fOB2 
FOBS 
FOBS 
FDB7 
FDB9 
fDBC 
FDBD 
FDBE 
FDCO 

FDCl 
FDCl 
FOC4 
FDC6 
F'DC9 
FDCB 
FDCE 
FDCE 
moo 
FDD3 
FDDS 
fDD5 
FDD7 
i:"DD9 
FDD9 
FDDA 
FDDB 
FDDC 
F'DDC 
FODE 
FDEO 
FDE3 
fDES 

FOES 
FOES 
FDEB 

3EFA 
CA27FD 

DBFB 
E601 
CABSFD 
79 
2F 
03FA 
C9 

3A0300 
E603 
C2CEFD 
DBFS 
C3DSFD 

FEOl 
C2DCfD 
DBr7 

E602 
3EOO 

ca 
2F 
C9 

FE02 
3EFF 
CAD9FD 
3EfD 
C327FD 

3A0300 
C9 

LPO: 

MVI 
JZ 

IN 
AN! 
JZ 
MDV 
CMA 
OUT 
RET 

A,LlLOC 
@USER 

LPTS 
LP'IRY 
LPO 
A,C 

LPTO 

EXTERNALLY REFERENCED ROUTINE 
CONSOLE INPUT STATUS CODE 
A, FLAGS MODIFIED 
STACK USAGE: 2 BYTES 

CSTS: 
LOA IOBYT 
ANI NOT CMSK 
JNZ cso 
IN TTS 
JMP CSl 

cso: 
CPI CCRT 
JNZ CS3 
IN CRTS 

est: 
AN! RBR 
MVI A,FALSE 

CS2: 
RZ 
CMA 
RET 

CS3: 
CPI BATCH 
MVI A,TRUE 
JZ CS2 
MVI A,CSLOC 
JMP @USER 

EXTERNALLY REFERENCED ROUTINE 
I/O SYSTEM STATUS CODE 
STATUS BYTE RETURNED IN A 
STACK USAGE: 2 BYTES 

IOCHt<.: 
LOA IOBYT 
Rt:T 

EXTERNALLY REFERENCED ROUTINE 
SET I/O CONFIGURATION 

USER DEFINED LIST 

CONSOLE INPUT STATUS 
GET STATUS BYTE 
CONSOLE = TTY? 
CONSOLE = CRT 
GET TTY STATUS 

GET CRT STATUS 

RETURN FALSE IF NO DATA AVAILABLE 

RETURN 

USER DEFINE CONSOLE STATUS 

GET STATUS BYTE 
RETURN 
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FDEC 
f'DEC 
f'DED 
F'DFO 

F'DF1 
f"Ofl 
FDF4 
FDF5 
FDF6 
FOFB 

FDF9 
FDF9 
FDFA 

FDFB 
FDFE 
FEOO 
FE01 
FE03 
FE06 
FE07 
FE08 
FE09 
FEOB 
FEOC 
FEOD 
FEOE 
F'EOF 
FE10 
FE 11 

FE12 

1 
1 
1 

79 
320300 
C9 

3A0500 
30 
47 
3ECO 
C9 

E5 
cs 

2A0400 
2EE9 
79 
FE08 
D226F8 
81 
81 
4F 
0600 
09 
73 
23 
72 
Cl 
El 
C9 

t 
+ 
+ 

; V~LUE EXPECTED IN C, A MODIFIED 
: STACK USAGE: 2 BYTES 

IOSET: 
MDV 
STA 
RET 

A,C 
IOBYT 

EXTERNALLY REFERENCED ROUTINE 

PUT NEW IOBYT IN MEMORY 
RETURN 

RETURN ADDRESS OF END OF MEMORY TO USER 
VALUE RETURNED IN (8,A) 
STACK USAGE: 8 BYTES 

MEMCK: 
LDA MEMTOP+l 
DCR A 
MOV 8,A 
MVI A,USER 
RET 

EXTERNALLY REFERENCED ROUTINE 
DEFINE USER I/O ENTRY POINTS. 
SELECTION CODE IN C 
ENTRY POINT IN D,E 
A, FLAGS MODIFIED 
STACK USAGE: 8 B'.iTES 

IODEF: 
PUSH H 
PUSH B 
GET XTBLtl 
LHLD MEMTOP 
MVI L,OOOE9H AND OFFH 
MOV A,C 
CPI UCS+l 
JNC E.RROR INVALID SELECTION CODE 
ADD c DOUBLE INDEX 
ADD c TRIPLE INDEX 
MDV C,A 
MVI s,o 
DAD B COMPUTE LOCATION OF l/O 
MOV M,E STORE BRANCH OPERAND IN 
INX H 
MOV M,D 
POP 8 
POP H 
RET 

EXTERNALLY REFERENCED ROUTINE 
, 

OPERAND 
INSTRUCTION 

!OCON: l~TERNAL ENTRY POINT FOR I/O CONTROL 
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FE12 E3 
FE13 4E 
FE14 23 
Ff.15 E3 
n-:16 
FE16 E5 
FE17 2600 
FE19 69 
fElA 74 
FElB Et 
FElC C9 

FE1D 
FElD C5 
FElE CDADFF 
n:21 CDEFFE 
FE24 07 
~E25 07 
FE26 07 
FE27 07 
FE28 4F 
F'E29 CDAOFF 
FE2C CDEFF~ 

F'E2F 81 
FE30 4F 
F'E3l 82 
F'E32 57• 
FE33 79 

XTHL 
MDV C,M 
INX H 
XTHL 

SPCL: 
PUSH H 
MVI H,0 
MOV L,C 
t.10V M,H 
POP H 
RET . , 

;•-·-·-•-*-•-•-*-•-•-*-*•*•*·*-•·•-·-·-·-·-·-·-*-*•*•*•*•*•*•* 
; 
; END OF 1/0 SOBROUTINES, BEGINNING OF MONITOR SUBROUtINES 
; 

;•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
READ nw ASCII CHARACTERS, DECODE INTO 8 BITS BINARY 

R~GISTE.R USAGE 

X = ~ODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, .RETURNED AS A .RESULT. 
U = USED AS INPUT. 

BYTE: 

A -
B -
D -
H -
CARBY - X 
SIGN - X 
SP -
STACK USAGE: 

PUSH 
CALL 
CALL 
RLC 
RLC 
RLC 
RLC 
MOV 
CALL 
CALL 
ORA 
MDV 
ADD 
MOV 
MOV 

B 
RIX 
NIBBLE 

C,A 
RIX 
NIBBLE 
c 
C,A 
D 
O,A 
A,C 

c -
E -
L -
ZERO • X 
PAHIT'i - X 
PC -

READ CHAR FROM TAPE 
CONVERT ASCII TO HEX 

SHIFT FOUR PLACES 

GET LOWER NIBBLE 

UPDATE CHECKSUM 



~ 
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fE34 
fE35 

fE36 
FE36 
F'E38 
FE3A 
FE3B 
FE3D 
f E3E 
FE3f 

FE40 
F'E40 
f E43 
F'E44 
fE47 
F'E48 

Cl 
C9 

&.:60f 
C690 
27 
CE40 
27 
4~· 

C9 

CD64FD 
OD 
CD64FD 
OA 
C9 

POP 
RET 

B 
; RETURN 

CONVERT 4 BIT HEX VALUE TO ASCII CHAHACTER 
INPUT - 0 ••• OFH 
uurPUT - 30H ••• 39H, 41H ••• 46H 

~EGlSTEB USAGE 

X : MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET Bi THIS ROUTI~E, RETURNED AS A RESULT. 
Ll = USED AS INPU1. 

CONV: 

4 - u,x,s 
8 -
D .. 
H -
CARRY - X 
SIGN - X 
SP .. 
STACK USAGE: 

ANI OFH 
ADI 90H 
DA.A 

c - s 
E -
L .. 
Zt:P.O • X 
PARITY - X 
PC -

ONLY 4 LSB ARE SIGNIFICANT 
SET UP A SO THAT A·F CAUS~ CARRY 

ACI 401-l ADD IN CARRY AND ADJUST UPPER NIBBLE 
DAA 
:.10v C,A 
RET RETURN 

TYPE CARRIAGE RETURN AND LINE FEED ON CONSOLE 

CRLF: 
CALL CUMC 
DB CR 
CALL ·co Mc 
DB LF 
RET 

PRINT CONTENTS Of HL IN HEX ON LIST DEVICE 

REGISTER USAGE 

X = ~ODIFIED BY THIS NOUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

A - X 
B • 
D .. 

c -
E -
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FE49 
Ft:49 
FE4A 
FE4D 
FE4E 

FE51 
FE51 
FE52 
FE53 
FE54 
FESS 
n::~6 
FE59 
FE5C 
f ESD 
FE60 

1C 
CD51FE 
70 
C351FE 

FS 
OF 
OF 
OF 
OF 
CD36FE 
CD97FD 
Fl 
CD36F'E 
C397FO 

H - U 
CAP.RY • X 
SIGN • A. 

SP • 
STACK USAGE: 

L - U 
ZERO - X 
PARITY • X 
PC • 

DADR: 
MDV 
CALL 
MOV 
JMP 

A,H 
DEHTE 
A,L 
DBYTE 

PPINT MSB 

PRIN'.1' LSB 

LlST A BYTE ON THE LIST DEVICE AS 2 ASCII CHARACTERS 

REGISTEk USAGE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S : SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

A • lJ,X 
B • 
D -
H • 
CARRY • X 
SIGI~ - X 
SP • 
STACK USAGE: 

c - x 
E -
L • 
ZEHO - X 
P~RITY - X 
PC • 

DBtTE: 

. , . 

PUSH 
RRC 
RRC 
RRC 
RRC 
CALL 
CALL 
t'OP 
CALL 
JMP 

~SW 

CUNY 
LOM 
PSW 
CONV 
LOM 

·1.0 MS. DELAY 

REGISTF:R USAGE 

SAVE A COPY OF A 

RETRIEVE ORIGINAL VALUE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY fHIS ROUTINE, RETURNED AS A PESULT. 
U = USED AS I~~UT. 

A -
B - c -
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fE63 
f Eb3 DBF'F 
fE65 E601 
ff,6 7 CA63FE 
FE:6A C9 

f E6B 
FE6B 23 
FE6C SE 
FE6D 3A0500 
fE70 57 
FE71 23 
FE72 46 
FEB 23 
FE74 lA 
FE75 CDAAfE 
FE78 05 
FE79 F8 
fE7A 1B 
F'l:::?B 1A 
F'E7C C3AAFE 

D -
H -

E • 
L -
ZERO - X 
PARITY - X 

CAr<RY - X 
SIGN • X 
SP - 11 PC -
STACK USAGE: 

DELAJ.: 
IN RTC LOOP UNTIL REAL TIME 
AN! RTCS CLOCK CHANGES PHASE 
JZ DELA'i 
~ET RETURN 

DISPLAt THt: CONTENTS OF A USER REGISTER 

HL POINTS ro CHARACTER IN ACTBL, 
RETURNS POINTING TO NEXT CHARACTER 
DE IS RETURNED WITH ADDRESS Of REGISTER LOCATION 
~ IS RETURNED WITH IHE REGISTER PRECISION 

DREG: 
INX H 
MOV E,M INCREMENT HL TO POINT AT 
LDA MEMTOP+l LOCATE REGISTER CONTENTS 
~av D,A IN TOP OF MEMORY 
INX H 

DISPLACEMENT 

MOV B,M PRECISION, 0=8 BITS, 1=16 BITS 
INX H POINT AT NEXT REGISTER IDENTIFIER 
LDAX D B/16 BIT DI~PLAY AND MODIFICATION 
CALL LIHTE MSB Of 16 BIT REG, ALL OF 8 BIT REG 
DCR B TEST PRECISIUN 
Rlv1 8 BIT DISPLA~, RETURN 
DCX D 
LDAX D 
J~1P LBYTE LSB OF 16 BIT REG 

EVALUATE EXPRESSION: <EXPR>,<EXPR>,<EXPR> 

THE C REGISTER CONTAINS THE NUMBER OF PAPAMETERS REQUIRED 
(1,2, OR 3J. PAPAMETERS ARE RETURNED ON THE STACK. 

REGISTER USAGE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

A -
B -
D -
H .. 

c -
E -

L -
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FE7f 
FE7F CDCBFE 
FE82 E3 

fE83 ES 
FE84 OD 
FESS D28CH: 
FE88 C226F8 
FEijB C9 
fE8C 
FE8C C27FFE 
F'E8F C326F8 

FE92 
FE92 23 
FE93 7C 
FE94 85 
FE95 37 
FE:96 ca 
FE97 78 
fE98 95 
fE99 7A 
f E9A 9C 
FE9B C9 

CARRY • X Zl!:RO • x 
SIGN • X PARITY - x 
SP • PC • 
STACK USAGE: 

t::XPR: 
CALL P~RAM 

XTHL 

PUSH H 
OCR c 
JNC EXO 
JNZ ERROR 
RET 

GET A PARAMETER 
GET RETURN ADDRESS OFF STACK, 
PUT HL ON 
REPLACE RETURN ADDRESS 
DECREMENT COUNT 
COMMA ENTERED 
INCORRECT PARAM COUNT 

EXO: 

. , 

JNZ EXPR 
JMP ERROR 

COMPARE HL WITH OE: 
IF HL <= DE ·THEN CARRY = O; 
IF HL > DE THEN CARRY = 1: 

REGISTER USAGE 

GET ANOTHER PARAMETER 
NOT TERMINATED WITH CR 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S : SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U : USED AS INPUT. 

A • 
B • 
D • 
H • 
CARRY - X 
SIGN • X 
SP -
STACK USAGE: 

c -
E • 
L -
ZERO • X 
PARITY • X 
PC -

HILO: 
INX H BUMP HL 
MOY A,H TEST FOR HL = 0 
ORA L 
STC 
RZ 
MOV A,E DE • HL, SET/RESET CARRY 
SUB L 
MDV A,D 
SBB H 
RET . RETURN , 

CONVERT NIBBLE IN A•REGISTER TO ASCII IN A•REGISTER 
AND PRINT ON CONSOLE DEVICE 
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FE9C 
FE9C 
FE9F 

FEA2 
FEA2 
FEA3 
FE Ab 
FEA7 

CD36FE 
C330fD 

7C 
CDAAFE 
7D 
C3AAFE 

REGISTER USAGE 

X : MODIFIED SY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RE1URNED AS A RESULT. 
U = USED AS INPUT. 

HXD: 

A -
8 -
D • 
H -
CARRY • X 
SIGN • X 
SP • 
STACK USAGE: 

CALL 
JMP 

CONV 
COM 

c -
E • 

L -
ZERO - X 
PARITY • X 
PC -

PRINT CONTENTS Of HL IN HEX ON CONSOLE DEVICE 

REGISTER USAGE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S : SET BY THIS ROUTINE, RFTURNED AS A RESULT. 
U = USED AS INPUT. 

LADR: 

A .. 
8 -
D -
H -
CAFRY - X 
SIGN - X 
SP -
STACK USAGE: 

MDV 
CALL 
MDV 
JMP 

A,H 
LBYTE 
A,L 
LBUE' 

c -
£ -
L -
ZERO - X 
PARlTY - X 
PC -

PRINT MSB 

PRINT LSB 

LlSf A DYTE AS 2 ASCII CHARACTERS 

RE:.:GlSTER USAGE 

X = MODIFIED B} THIS ROUTINE, CO~TENTS UNDEFINED. 
S = SET B~ THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 
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FEAA 
FEAA F5 
F'EAB OF 
F'EAC O!" 
f"EAD OF 
FEAE OF 
f EAF CD9CFE 
fEB2 Fl 
FEB3 C39CFE 

FEBb 
FEB6 OEOD 
f EB8 CD97F'D 
FEBB OEOA 
FEBO C397FD 

FECO 
FECO 063C 
FE:C2 
FEC2 CD6BFD 
FECS 00 
FEC6 05 
FEC7 C2C2fE 

LBYTE: 

A -
B -
D -
H -
CARRY • X 
SIGN - X 
SP -
STACK USAGE: 

PUSH PS~v 

RRC 
RRC 
RRC 
RRC 
CALL HXD 
PUP PS\'-l 
JMP HXD 

PRINT CR, LF' ON 
; 
LCRLF: 

iv!V 1 C,CR 
CALL LOM 
MVI C,LF 
JMP LOM 

LIST 

c -
E -
L -
ZEPO - X 
PARITY - X 
~c -

DEVICE 

PUNCH 6 INCHES UF LEADER 

REGISTER USAGE 

SAVE': A COPY OF A 

RETRIEVE ORIGINAL VALUE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

LEAD: 

LEO: 

A .. X 

B - X 
D -
H -
CARRY - X 
SIGN - X 
SP .. 
STACK USAGE: 

MVI B,60 

CALL POC 
DB 0 
OCR 8 
JNZ I,EO 

c - x 
E -
L -
ZERO • X 
PARITY • X 
PC -

SET TO PUNCH 6 INCHES OF NULLS 
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FECA 

FECB 
FECB 
FECi:: 
FEDl 
FE:Dl 
FED4 
FED4 
FEDS 
n:os 
FEDB 
FEDC 
FEOD 
FEDF. 
!"EDF 
FEEO 
F'EEl 
FEE4 
FEE7 
fEE7 
FEES 
f EEB 
f"EEE 

FEEF 
FEEF 
FE fl 
FEF2 
FEF4 

C9 

CD1 FFF 
CA26F8 

210000 

47 
CDEFFE 
D~E7FE 
29 
29 
~9 
2.9 
85 
6F 
CDE8F'F 
C3U4H: 

78 
CD22Ff" 
C226F8 
C9 

0630 
D8 
CbE9 
08 

RE1 ; RETUKN 

CULLEC'l A HE;XADE:CIMAL PARAMETER 

PAR AM: 
CALL PCHK GET FIRST C~ARACTER 
JZ Ef{ROR DISALLOW NULL PARAMETERS 

PAO: 
LXl H,O CLEAR ACCUMULATOR 

PA1: 
MOV 8,A SAVE DELIMITER CHARACTER 
CALL NIBbLE CONVERT TO HEX 
JC PA2 NOT LEGAL CHAR, TREAT AS DELIMITER 
DAD H *2 
DAD H *4 
DAD H *B 
DAD H *16 
OP.A L 
MDV L,A 
CALL TI GET SUBSEQUENT CHARACTERS 
JMP PAl DECODE NEXT CHARACTER 

PA2: 
MOV A,B 
CALL P2C 
JNZ ERROR 
RET 

DECODE ASCII CriAR IN A-REGISTER lNTO HEX DIGIT IN A•REGISTER 
FILT~R OUT ALL CHARACTERS hOT IN THE SEQUENCE co ••• 9,A ••• F). 
RETURN CARRY = 1 FOR ILLEGAL CHARACTERS. 

REGISTER USAGE 

X = MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

A -
B .. 
D • 
11 -
CARRY - X 
SIGN .. X 
SP -
STACK USAGE: 

NIBBLE: 
SUI 
RC 
ADI 
RC 

• 0. 

'O'•'G' 

c -
E -
L -
ZERO • X 
PARITY • X 
PC • 

FILTER OUT 0•2FH 

FILTER OUT 47H•OFFH 

= 0 PAGE 47 
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FEFS 
FEF7 
FEFA 
FEFC 
FEFD 
FEFD 
FEFF 
FFOO 

FF01 
FF01 
FF02 
FF05 
Ff 06 

FF09 
FF09 

C6o6 
F2FDFE 
C607 
08 

C60A 
87 
C9 

7C 
CD09FF 
70 
C309Ff 

Sf 

ADI 6 
JP NIO TAKE BRA~CH FOR A•F 
ADI 7 
RC FILTER OUT 3AH•40H 

NIO: 
ADI 10 
ORA A CLEAR ERROR FLAG 
RET RETURN 

PUNCH CONTENTS OF HL IN HEX ON PUNCH DEVICE 

REGISTER USAGE 

X : MODIFIED BY THIS ROUTI~Er CONTENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

PADR: 

A -
B -
D -
H 
CARRY - X 
SIGN • X 
SP • 
STACK USAGE: 

MOV 
CALL 
MOV 
JMP 

A,H 
PBYTE 
A,L 
PBYTE 

c -
E -
L -
ZERO • X 
PARITY • X 
PC -

PUNCH A BYTE AS 2 ASCII CHARACTERS 

REGIS1'ER USAGE 

X = MODIFIED BY THIS ROUTINE, CO~TENTS UNDEFINED. 
S = SET BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

PBYTE: 

A -
B -
D -
H -
CAPRY - X 
SIGN - X 
SP • 
STACK USAGE: 

MOV E,A 

c -E .. 
L -
ZERO • X 
PARITY - X 
PC -

SAVE VALUE 
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FFOA 
FF'OB 
FFOC 
FFOD 
FFOE 
FF11 
FF14 
FF15 
Ff'l 8 
Ff!B 
Ff 1C 
fFlD 
F'FlE 

F'f 1F 
FFlF 
FF22 
FF22 
FF24 
F'F25 
FF27 
FF28 
FF2A 
FF2B 
FF'2C 
FF2D 

OF 
OF 
OF 
OF 
CD36FE 
CD6FFD 
7B 
CD36FE 
CD6FFD 
7B 
82 
57 
C9 

CDEt!FF 

FE:20 
ca 
FE2C 
C8 
FEUD 
37 
cs 
3F 
C9 

RRC 
RRC 
RRC 
RRC 
CALL 
CALL 
MDV 
CALL 
CALL 
MOV 
ADD 
MOV 
RET 

CONV 
PO 
A,E 
CONV 
PU 
A,E 
D 
D,A 

TEST FOR NULL INPUT PARAMETER 

REGISTER USAGE 

RETURN 

X : MODIFIED BY THIS ROUTINE, CONTENTS UNDEFINED. 
S : SET BY THIS ROUTINE, RETURNED AS A RESULT. 
u = USFD AS INPUT. 

PCHK: 

P2C: 

Ji. -
B .. 
D -
H -
CARRY - X 
SIGN - X 
SP -
snCK USAGE: 

CALL 

CPI 
RZ 
CI? I 
P.Z 
CPI 
STC 
RZ 
CMC 
RET 

TI 

, , , 
CR 

PUNCH CR,Lf 

REGISTER USAGE 

c -
E .. 
L -
ZERO - X 
~ARIT:l - X 
PC -

GE1' l>. CHARACTER 

X = MODIFIED BY THIS ROUTI~E, CONTENTS UNDEFINED. 
S = S~T BY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 
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FF2E 
FF2E CD6BfD 
FF'31 OD 
FF32 CD6BFD 
FF'35 o~ 
Ff3o C9 

ff37 
ff37 F3 
FF38 ES 
fr39 05 
rF3A cs 
F'F3B F5 
ff3C El 
ff 30 DBFC 
Ff 3F f 5 
FF40 ES 
fF41 3EFI:: 
FF'43 D3FC 

1 + 
FF45 1 .2A0400 + 
FF48 1 2ED2 + 

FF'4A EB 
1 + 

Ff'48 1 210COO + 
FF4E 1 39 + 
ff 4F' Ob05 

ff~l EB 
Ff"52 
Ff52 28 
FF53 72 

PEOL: 

A -
B -
D -
H -
CARRY .. X 
SIGN • X 
SP -
STACK USAGE: 

CALL POC 
DB CR 
CALL POC 
DB Lf 
RET 

RESf ARf 2 CUDE, 

c -
E -
L -
ZERO • X 
PARITY - X 
PC -

(PROGRAMMED BREAKPOINT). 

THIS ROUTINE IS ENTERED VIA A RESTART 0 CRST 0) INSTRUCTION. 
THE INSTRUCTION IS ENCOUNTERED EITHER IN THE USER PROGRAM (AS 
A BREAKPOINT) OR IS INPUT VIA A CONSOLE INTERRUPT. THIS 
ROUTINE SAVES tHE STATE OF THE CALLlNG PROCESS AND TURNS CONTROL 
OVER TO THE MONITOR. 

RESfART: 
lH DISABLE IF SOFTWARE TRAP 
PUSH H . SAVE MACHINE STATE . , 
PUSH D 
PUSH B 
PUSH PSW 
POP H GET A,F IN H,L 
rn MASK 
PUSH PS~i SAVE INTERRUPT MASK 
PUSH H STACK A,F ABOVE MASK 
MVl A,NOT INTO 
OUT MASK SET DEFAULT I1~'l'ERRUPT r.,AsK 
GET EXIT flND TOP OF Mt::MORY 
LHLD MEiilTOP 
MVI L,EXIT AND OFFH 

HL = NEW STACK POINTER 
XCHG 
fEfCH 12 COMPUTE ORIGINAL STACK POINTER 
LXI H,OOOOCh 
DAD SP 
MVI B,5 CUUNT fOR TRANSFER OF MACHINE STATE 

TO STORAGE CMOVE THE STACK) 
XCHG 

RSTO: 
DCX H 
MOV r'1 , D 

~ 
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Ff 54 2B l.>CX H 
FF55 73 MOV M,E 
FF5b Dl POP D 
FF57 05 DCR B 
FF~8 C252FF JNZ RSTO 
FF58 Cl POP B GET OLD PC = B,C7 OLD HL : D,E 
n-sc OB DCX B DECREMENT TO POINT AT TRAPPED CODE 
FF5D F9 SPHL NEW STACK VALUE 

t GET TLOC 
FFSE 2A0400 + LHLD MEMTOP 
FF61 2EE2 + MVI L,TLOC AND OFFH 
FF63 7E MDV A,M TEST IF THIS IS A PROGRAMMED RESTART 
FF64 91 SUB c OR A CONSOLE RESTART 
FF65 23 INX H 
F'F6o 7E MDV A,M 
FF67 98 SBB B 
FF68 Cfl.7AFF JZ RSTl PC MATCHES TRAP1, PROGRAMMED RESTART 
FF6B 23 INX H 
FF6C 23 INX H 
FF6D 7E MDV A,M 
FF6E 91 SUB c 
FF6F 23 rnx H 
FF70 7E MDV A,M 
FF71 98 SBB B 
FF72 CA7Ar'F JZ RSTl PC MATCHES TRAP2, PROGRAMMED RESTART 
ff75 3E20 MVI A,EOI END OF INTERRUPT 
fF77 D3F'D OUT REVRT REVERT INTERRUPT SYSTEM 
FF79 03 INX B ADJUST PC FOR CONSOLE RESTART 
FF7A RSTl: 

1 + GET LIJOC 
FF7A 1 2A0400 + LHLD MEM'l'OP 
FF7D 1 2EDC + MVI L,LLOC AND OFFH 
FF7F 73 MUV M,E 
Ff 80 23 INX H 
fF81 72 MOV M,D SAVE OLD HL 
FF82 2EEO MV.I L, PIJOC• 1 
FF84 71 MDV M,C SAVE OLD PC 
FF85 23 INX H 
FF86 70 "!OV M,B 
FF87 cs PUSH B 
FF88 CD64FD CAlJL COMC 
FF8B 'J.A DB , * f 
f'FBC El POP H RETRIEVE OLD PC FOR DISPLAY 
ff8D CDA2FE CALL LAOR DISPLAY PC 

+ GET TLOC CLEAR TRAPS 
FF90 2A0400 + LHLD MEMTOP 
FF':J3 2EE2 + MVI L,TLOC AND OFFH 
FF95 1602 MVI D,2 SET COUNT FOR TWO TRAPS 
FF97 RST2: 
FF97 4E MOV c ,i\1 GET LSB OF ADD}{ESS 
Ff98 AF XRA A 
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ff99 
FF'9A 
FFIJB 
f F9C 
f F9D 
FF9E 
Ff IJF 
FfAO 
FFA3 
FFA4 
fFA5 
FF'A5 
FFA6 
FfA7 
Ff AA 

FFAD 
FFAD 
FFBO 
Fft3J 
f'FB~ 

77 
23 
46 
77 
23 
79 
BO 
CAASFF 
7E. 
02 

23 
15 
C297FF 
C330F8 

CDDSFC 
DA26F8 
t:67F 
C9 

MDV M,A 
INX H 
MOV B,M GET MSB OF ADDRESS 
MOV M,A 
IN>. H 
MDV A,C 
ORA B TEST FOR VALiu TRAP 
JZ RST3 ADDRESS = 0, NO TRAP TO RESTORE 
MOV A,M GET OPCODE BX'TE 
STAX B REPLACE IT 

RST.3: 
lNX fl POINT TO NEXT TRAP ADDRESS 
OCR D 
JNZ BST2 REPEAT FOR TRAP 2 
JMP START ENTER MONITOR 

GET CHAHACTER FROM READER, MASK Of'F PARITY IHT 

REGISTER USAGE 

X = MODIFIED BY TrllS RUUTINE, CONTENTS UNDEFINED. 
S = SET RY THIS ROUTINE, RETURNED AS A RESULT. 
U = USED AS INPUT. 

RIX: 

A • 
B -
0 -
H -
CARR¥ - X 
SIGN • X 
SP -
STACK USAGE:: 

CALI, 
JC 
ANI 
fiET 

f< I 
ERROR 
7FH 

c -
~ -
L -
ZERO - X 
PARITY - X 
PC -

READER TIMEOUT ERROR 

RETURN 

GET A CHARACTER FRUM THE CONSOLE DEVICE, ASSUME 
THAT IT'S A SOCKET SELECT OPTION CHARACTER, AND TURN 
If INTO A SOCKET SELECTION MASK. IF TriE CHARACTER IS 
IN ~RROk, TAKE 1HE STANDARD ER~OR EXIT. 

REGISTER USAGE 

X = ~ODIFIED B~ !HIS ROUTINE, CONTENTS UNDEFINED. 
S = SET BY THIS ROUTI~E, RETURNED AS A RESULT. 
U : USED AS INPUT. 

A • 
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FF86 
FFB6 DB fl 
FFB8 87 
FfB9 CA26F8 
FFBC CDEBFF 
FFBF FE54 
Ff'C 1 C2C8FF 
FFC4 AF 
FFC5 C3CFFF 
FFC8 
FFCB FE46 
FFCA C226F8 
FFCD 3EFF 
FFCF 
FF'Cf 320400 
FFD2 CDE8FF 
FFD5 0658 
Ffll7 01FFOO 
FFDA CB 
FFDB 3D 
FFDC 01FV30 
FFDF C8 
FF£0 30 
FFEl C22bF8 
f FE4 010F20 
FFE7 C9 

B • 
D -
H -
CARRY ... X 
SIGN • X 
SP • 
STACK USAGE: 

SELECT: 
IN 
ORA 
JZ 
CALL 
CPI 
JNZ 
XRA 
JMP 

SEO: 
CPI 
JNZ 
M\11 

SEl: 
STA 
CALL 
SUI 
LXI 
RZ 
DCR 

PST AT 
A 
ERROR 
TI 
'T' 
SEO 
A 
SEl 

'F' 
fo.:RROR 
A,OFFH 

MSK 
TI 
·x· 
B,OFFH 

A 

c -
E • 
L -
ZERO • X 
PARITY • X 
PC -

READ PROM PROGRAMMER STATUS 
PROM PERIPHERAL CONNECTED? 
NO, ABORT 

OPTION X SELECTED 

LXI H,(PSUCK OR PNIB) SHL 8 + OFOH 
RZ 
OCR 
JNZ 
LXI 
RET 

A 
ERROR 
8,PSOCK SHL 8 + OfH ; OPTION Z SELECTED 

INPUT FROM COWS0LE, ECHOED AND RETURNED IN A 

REGISTER USAGE 

X = MODIFIED B~ fHlS ROUTINE, CONTENTS UNDEFI~ED. 
S : SET BY THIS ROUTINE, RETURNLD AS A RESULT. 
U = USED AS INPUT. 

A -
B -
D -
H -
CARRY - X 
SIGN - X 
SP -
STACK USAGE: 

c -
E -
L -
Zl!:RO • X 
PAPITY - X 
PC -
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FFE8 Tl: 
f FE8 cs PUSH B 
FFE9 CDA2f'C CALL CI 
FF'EC E67F AN! 7FH MASK ?ARIT~ 

Ff EE F'E03 CPI ETX TEST FOR BREAK 
fF'f'O CA26F8 JZ ERROR ABORT COMMAt.ID 
Fff3 4F MUV C,A 
fFf4 CD3AFD CALL co ECHO 
fff7 79 MOV A,C 
FFFB Cl PUP B 
FFF9 C9 RET . RETURN I 

; END OF PROGRAM . , 
:*•*•*•*•*•*•*•*•*•*•*•*•*·•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

END 
NO PROGRAM ERRORS 
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Slfv1l:WL n8LE 

* 01 

@USER FD27 A 0007 ACT FBEC ACT8L FC70 
ALOC OOCF ALT 1'~904 APT F'8FC ART FBF4 
ASO F'897 ASl F8A6 AS2 f ijBE AS3 F8CB 
ASSIG F88F B 0000 BASE F'SOO BATCH 0002 
BEGIN F800 BL!< FLJ2 ~. bLOC OOCB BNO F918 
BNl F922 BNPf F90C HOOT 0002 HRt:AK FCCD 
BYlE FEl!J c 0001 CASE OF'OD CCRT 0001 
Cl FCA2 CIU fCB4 Cll FCC3 CI LDC OOES 
CL5 0000 * CL6 0004 * CL7 0008 * CL8 oooc 
CLERK 0010 • CLFLG OOOF CLuC OOCA CMO F'958 
CMl F98B CMS!\ OOFC co f'D3A coo f'D4D 
COLOC OOEB COM FD30 COl•iC FD64 COMP F949 
CONV n:36 CPl"LG OOOE CR 0000 CRLF FE40 
CRTC OOF'7 CRTI OOfb CRT IN FCB9 CRTO oor-b 
CHTf1ll FD59 CRTS oon cso FDCE CSl FDD5 
CS2 fDDij CS3 FDDC CSLOC OOFD CSTS FDC 1 
CTBL F85F' CTTY 0000 CUSE 0003 [) 0002 
DADR FE49 DA'l'E 2608 DBYTE F'E51 DEBUG 0000 
DELA'i fE63 010 F99D DI1 F'9A3 012 F9B3 
DISP £''994 DLOC OOC9 DREG FE6B DSR 0080 * DTR 0002 !!: 0003 ELOC 00C8 ENDX 0100 * EDF' f9C8 EDI 0020 ERR OP F826 ETX 0003 
t:XO I•EBC EXIT OOD2 EXPR F'E7F F'ALSE 0000 

. .........., FETCH OF9C no F':::IED FILL F'9Eb FLOC OOCE 
GET OF95 GOO fAOD GOl fA13 G02 FA23 
G03 FA2B GO~ FA3A <;OTO F9f'5 H 0004 
HE x I~ F' A3E HILO FE92 HLOC 00()0 H:XD FE9C 
ICON OOF3 lCRTI 0020 * ICRTO 0010 * ILOC OOCD 
ILi?T 0040 * If'.JlT 0003 * INlTI 0006 INTO 0001 
INT 1 0002 * .1NT2 0004 * INT 3 0008 * IN14 0010 * 1NT5 002U * INT6 0040 * INT7 0080 * IOBYT 0003 
IOCHK fDE8 10CUN FE12 IO DEF FDF9 IO SET FDEC 
IPTP 0004 * IPTR 0008 * I STAT OOFA * ITTYI 0002 * IT TYO 0001 * L 0005 LlLOC OOFA LADR f'EA2 
LBHE FEAA LCRLf F'EB6 LC~T 0040 LCT OOld 
LEO F'EC2 LEAO FECO Lf OOOA LLDC OODC 
LLPT 0080 LMSK 003F LO FD Al LOO FA62 
L01 FA6C LO~ FA79 LOAD ns9 LOCK OOFE * LOM FD97 LPO FDB5 LPTC OOF'B • LPTU OOFA 
LPlRY 0001 LPfS OOFB LTBL F8DC LTTY 0000 
LUSE'.: ooco LVER 0015 M 0006 MASK OOFC 
MEMCK FUFl MEM'lO 0004 MENB 0080 * MOVE FA8E 
MSK 0004 MVO FA95 NIO FEFD NIB BL fEEF 
NREGS oooc NUO FAAB NULL FA9F OLFLG oooc 
OPFLG OOOB UR!'LG 0007 PlLOC OOF4 P2C fF22 
P2LOC 00f7 PAO FEDl PA1 Fl-:D4 PA2 FEE7 
PADR F'fO l PARAM FECB PBYTE.. FF09 PCHK FF1F' 
PCOMP 0002 PD A TA OOFO PENB 0010 * PEOL FF2E 
PE VEN 0020 * PGRDY 0001 PHI OOf 1 PLO OOF2 
PLOC OOE1 PMSK oon· PNIB 0010 PO FD6F 
POO fi'07 c POl fD8B ~c FD68 PPTP 0010 
Pi<O FACD PRl FADA PR2 FAEF PROG FAB7 
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PSOCK 0020 PSTA1 OOFl PSw 0006 PT PAD 0020 
PTPC 00f9 P'f PO OOF'8 PT PRE 0010 * PT PRY 0004 
PIPS OOF9 P1'kAD 0008 PTRC OOF9 PTRDY 0001 
PTRl OOFB PTRRE 0004 * PTRS OOF9 P1'TY 0000 
PUSE1 0020 PUSE2 0030 QO FE102 Ql FBlF.: 
Q2 FB29 QUERY FAF5 H110 0002 R12@2 0001 * RlLOC OOEE R24@1 0003 R2LOC OUFl R3@2 0003 * R48@1 0002 • R6@2 0002 * R9b@1 0001 * RBR 0002 
READ FB33 REDO f63E RED1 FB60 RED2 FB7d 
RED3 FB83 RESET 0000 REST A FF37 PEVRT OOFD 
RFR 0020 * RI FCD5 RIO FCE5 Rll FCF3 
Rl2 FCF'7 RI3 F'Cf'C IH4 f'D07 RIS FD18 
Rl6 FOlD RIX FFAD RMSK OOF3 ROV 0010 * 
RPAR 0008 * RPTR 0004 RRfLG 0000 * RSTO FF52 
RS Tl FF7A RS'f 2 Ff97 RST3 FF'A5 }{TC OOFf 
Rrcs 0001 RTS 0020 RTTY 0000 RUSEl 0008 
RUSE2 oooc RXEN 0004 SB ASE 0000 SEO FFCB 
SEl FFCF SELEC FF'B6 SHO 0006 SHl 002C 
SH2 0068 SH3 0082 SH4 OOBE SH5 OOA.5 
SH6 OOAE SIZt: OF40 SLOC 00()1 SP 0006 
SPCL FE16 STl 0040 ST15 0080 * ST2 ooco 
START F830 suo f897 SUl FBAD SUBS fB93 
TBE 0004 * TI FF'E8 TLOC OOE2 TOS OOC8 
TOUT OOF'A TRO f'BBF TRAN FBBl TRDl' 0001 
TRUE fFn~ 1'1C OOF'5 'IT I 00f4 TTO OOf 4 
TTS OOF5 TT'i AD 0002 TTY IN FCAA TT YOU Ft.>42 
TXEN 0001 UC! 0000 * UCO 0001 * ucs 0007 
ULl 0006 * UNTIL OF86 UPl 0004 * UP2 0005 * 
URl 0002 * UR2 0003 * USER ooco USRST 0040 * 
VER OOOB VEPS OOFH WHILE OF8E WRO FBE6 
WRl FBEE WR2 f'8F9 wR3 FCOB WPITE FBOD 
x F'C22 XO FC2D Xl FC3B X2 FC3E 
X3 FC5B X4 fC5C X5 FC66 X6 FC69 
XTBL OOE8 

* oi 

LOOP 0019 

* 03 

* 04 

* 05 

LOOP FBAC 

* 06 

LOOP F8b4 

* 07 

LOOP F8CB 

* 08 
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INT~LLEC/MDS MONITOR 
VERSION 1.2 

c QP y R I G HT ( c ) 1 9 74 I 1 9 7 5 
INTEL CORPORATION 
3065 BOWERS AVENUE 
SA~TA CLARA, CALIFURNIA 95051 

<LEGAL COM~AND> ::=<ASSIGN 1/0 COMMAND> 
<BNPF PUNCH COMMAND> 
<COMPARE COMMAND> 
<DISPLAY MEMORY COMMAND> 
<ENDFILE COMMAND> 
<FILL MEMORY COMMAND> 
<PROGRAM EXECUTE COMMAND> 
<HEXADECIMAL ARITHMETIC COMMAND> 
<LOAD BNPF COMMAND> 
<MOVE MEMORY COMMAND> 
<LEADER COMMAND> 
<PROGRAM COMMAND> 
<QUERY STATUS COMMAND> 
<READ HEXADECI~AL FILE COMMAND> 
<SUBSTITUTE MEMORY COMMAND> 
<TRANSFER COMMAND> 
<WRITE HEXADECIMAL RECORD COMMAND> 
<REGISTER MODIFY COMMAND> 

<ASSIGN I/O COMMAND>::= A<LOGICAL DEVICE>=<PHYSICAL DEVICE> 

<BNPF PUNCH COMMAND> ::= B<NUMBER>,<NUMBER> 

<COMPARE COMMAND> ::= C<Tlf><SOCKET><NUMBER>,<NUMBER> 

<9ISPLAY MEMORY COMMAND> ::: D<NUMBER>,<NUMBER> 

<ENOF'IJ,E COMMAND> : := E<NUMBER>-

<FELL MfMORY COMMAND> ::= F<NUMBE~>,<NUMBER>,<NUMBER> 

<PROGRAM EXECUTE COMMAND> ::= G<NUMBER>,<NUMBER>,<NUMBER> 

<HEXADECIMAL ARITHMETIC COMMAND> ::= H<NUMBE~ 1 <NUMBER> 

<LOAD BNPF COMMAND> ::= L<NUMBER>,<NUMBER> 

<MOVE MEMORl'. COMMAND> ::: M<NUMBER>,<NUMBER>,<NU~BER> 

<LEADER COMMAND> ::: N 

<PROGRAM COMMAND> ::= P<T/F><SOCKET><N~MBER>,<NUMBER>,<NUMBER> 

98-lSSC 
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oooc 

1509 

<QU~RY STATUS COMMAND> ::= Q 

<READ HEXADECIMAL FILE COMMAND> ::= R<NUMBER> 

<SUBSTITUTE MEMORY COMMAND> ::= S<NUMBER> ••• 

<TRANSFER COMMAND> ::= T<TIF><SOCKET><NUMBER>,<NUMBER> 

<WRITE HEXADECIMAL RECORD COMMAND> ::= W<NUMBER>,<NUMBER> 

<REGISTER MODIFY COMMAND> ::= X<REGISTER IDENTIFIER><NUMBER> ••• 

<LOGICAL DEVICE> ::= CONSOLE!READER!LIST!PUNCH 

<PHYSICAL DEVICE> ::= CRT!TTY!PTR1PTP!LPT!BATCH!1!2 

<REGISTER IDENTIFIER> ::: A!B!C!D!E!F!H!I!L1M1P!S 

<SUCKET> ::= X!Y!Z 

<TIF> ::= 'f!F' 

<NUMBER> ::= <HEX DIGIT> 
<NUMBER><HEX DIGIT> 

<HEX DIGIT> ::: 0!1!2!3!4!5!6!7!819!A!B!C!01E!F 

VER e~QU 

TITLF~ 
DATE EQU 

NOTE: 

12 ; VERSION 1.2 
' INTELLEC/MDS MONITOR, VERSION 1.2, 15 SEPTEMBER 1975 ' 
1509H ; CREATION DATE, 15 SEPTEMBER 1975 

THE DATE SHOWN ABOVE IS ENCODED INTO A TWO BYTE FIELD 
I~ BOTrl THE BOOTSTRAP PROM AND THE MONITOR ROM IN OR~ER 
TO CONTROL NEW RELEASES OF THIS PROGRAM. 

IN THE BOOTSTRAP PROM, THE DATE CO:DE IS LOCATED AT 
ADDPESSES 4 AND 5. 

IN THE MONITOR ROM, THE DATE CODE IS LOCATED AT ADDRESSES 
0F824H AND OF825H. 

IF AND WHEN A NEW RELEASE IS ISSUED, PLEASE CHANGE TKE 
DATE COL>E. 

, 
;•-*•*•*•*•*-*•*·•-*-*•*•*•*•*•*·•-·-·-·-·-·-*-·-·-·-·-·-·-·-· 

INTELLEC/MDS SYSTEM CONST~NTS 

• 
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~ TTY AND CRT STA'ftJS BITS 

0001 TRDY EQU 000000018 TRANSMIT READY 
0002 RBR t:QU 000000108 RECEIVE BUFFER READY 
0004 TBE EQU 000001008 TRANSMIT EMPTY 
0008 RPAR EQ-JI 00001-000B RECEIVE PARITY ERROR 
0010 ROV EOU 000100008 RECEIVE OVERRUN ERROR 
0020 PfR EQU 001000006 RECEIVE FRAMING ERROR 
00130 DSR t:QU 100000008 DATA SET READY 

; TTY ANE> CRT INITIALIZATION CONTROLS 

0002 R48@1 EQU 000000106 4800 BAUD @ JU-MPER 1 
0001 R96@1 f::QU 000000018 9600 BAUD @ JUMPER 1 
0003 R24@1 ~QU 000000118 2400 BAUD @ JUMPER 1 
0002 R6@2 EQU 000000108 600 BAUD @ JUMPER 2 
0001 R12@2 E:QU 000000018 120~ BAUD @ JUMPER 2 
0003 R3@2 EQU 000000118 300 BAUD @ JUMPER 2 
0002 RllO EQU 000000108 110 BAUD @ JUMPER 3 
0008 CL7 EQU 000010000 CHARACTER LENGTH = 7 
oooc CL8 EQU 00001-100& CHARACTER LENGTH = 8 
0004 CL6 EQU 0(}000100!:! CHARACTER LENGTH = 6 
0000 CL5 E:QU 000000008 CHARACTER LENGTH = 5 
0040 ST1 EQU 010000006 1 STO-P BIT 
0080 S'f 15 EQU 100000008 1.5 STOP BITS 
ooco ST2 EQU 11000000B 2 STOP BITS 
0010 PENB EQtJ 000100008 PARin ENABLE 

~ 0020 PE VEN EQU 001000008 EVEN PARITY 
0001 TXEilJ' EQU 000000016 TRANSMIT ENABLE 
0002 DTR EQU 000000108 DATA TERMINAL READY 
0004 RXt:N EQU 000001006 RECEIVE ENABLE 
0010 CL ERR EQU 000100008 CLEAR ERROR 
0040 USRST EQU 010000000 USART RESET 
0020 RTS F.:QU 001000008 REQUEST TO S~ND 

; PTR, PTP, AND TTY READER CONTROLS 

0010 PTPREV EQl} 000100008 PUNCH REVERSE DIRECTION 
0020 ~TPADV EQU 001000008 PUNCli ADVANCE 
0004 TRREV EQU 000001008 READ REVERSE DIRECTION 
0008 PTRADV EQU OOOOlOOOP PEADER ADVANCE 
0002 TT'iADV EQU 000000108 TTY ADVANCE 

; LPT, PTR AND PTP STATUS BITS 

0(}01 LP'IRY ~~u 000000018 LPT READY 
0001 PT ROY EQU 000000018 PTR READY WITti DATA 
0004 PTPR'i EQU 000001008 PTP READY FOR DA.TA 

TTY 1/0 CONSTANTS 
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OOF'4 TTI EQU OF'4H TTY INPUT DATA PORT 
OOF4 TTQ EQU OF4H TTY OUTPUT DATA PORT 
OOFS TtS EQU OF5lt TTY INPUT STATUS PORT 
OOFS TTC EQU OF5H TTY OUTPUT CONTROL PORT 

; CRT IIO CONSTANTS 

OOF6 CRTl EQU OF6H CRT INPUT DATA PORT 
OOF'7 CRTS EQU OF7H CRT INPUT STATUS PORT 
00f6 CRTO EQU OF6H CRT OUTPUT DATA PORT 
OOF7 CRTC EQU OF7H CRT OUTPUT CONTROL PORT 

; PTR IIO CONSTANTS 

001'8 PTiH E-.:QU OF8H PTR IN~UT DATA PORT 
OOF9 PTRS EQU OF9H PTR INPUT STATUS PORT 
OOF9 PTRC EQU OF9H PTR OUTPUT COMMAND PORT 

; Pf P 110 CONSTANTS 

OOF8 PTPO EQll 0f8H PTP OfJ-TPUT DATA PORT 
OOF9 PTPS EOU OF9H PTP INPUT STATUS PORT 
OOF9 PTPC EQU Of 9H PTP O~TPUT COMMAND PORT 

: LPi' IIO COMSTANTS 

oon LPTO ~QU OF'AH LPT OUTPUT DATA PORT 
OOFB LP rs F:QU OFBH LPT INPUT STATUS PORT ..,,,,,,,, 
oorn LI? re E:QU OFHH LPT OUTPUT COMMAND PORT 

; REAL TIME CLOCK CONSTANTS 
: EACH TICK = 1.0 MS 

OOF'f RTC EQU OffH REAL TIME CLOCK PORT 
0001 B.TCS EQU 000000018 REAL TIME CLOCK STATUS 
0002 BUDT EQU 000000108 BOOTSTRAP MODE INDICATOR, = ON 

; PRtJGRAMMFR 1/0 CONSTANTS 

OOfl PH! l::QU OFlH PROM COMMAND AND MSB ADDRESS BITS 
OOF2 PLO EOU OF2H PROM ADDRESS BITS ( 8 LSB) 
OOFO POAT A EOIJ OFOH PROM DATA PORT 
OOfl IJSTAT EQLI OFl H PROM STATUS POR'I 
0002 PC UMP EQIJ 00000010b PROGRAMMING COMPLETE 
0001 PGRDY EOll 0000000113 PROM READY 
0020 PSOCK E:() 11 001000008 16 Pl~ SOCKET SELECTED 
0010 PNI8 l-:QU 0001()0008 SELECT UPPER NIBBLE 

; 
f FDCC CONSTANTS 
:-

0079 LO.<J F.QU HH LOW ( IOPS) 
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007A 
0078 
3000 

0000 
fFFF 
00\JO 

OOfA 
0000 
OOOA 
0003 

OOfC 
OOF'3 
OOCF 
003F' 

0000 
0001 
0002 

0003 
0000 
0004 
0008 
oooc 
0000 
0010 
0020 
0030 
0000 
0040 
0080 
ooco 

0001 
0002 
0004 
OOUB 
0010 
0·020 
0040 

HI r:(.>U 
OS fl\ r f<Jll 
TRl<.O t:OU 

7Ad 
7'H1 
~OOOH 

HlGHCIOPB) 
DISK STATUS 
FIRST ADDRESS UF DISK BOOTSTRAP 

CONDITlU~AL ASSEMBLY SWITCHES 

f ALSE t:v!l 
TRUF. F:OU 
DSo!.JG f:Qtl 

0 
1WT FALSt.: 
r· 1u_,sr-. 

; GLOHAL CO~S1A~TS 

IuiiT E.;Oll 25.0 
CR EO\I 01}.h 
LF ~>JU OAH 
t;TX EQlJ 03ri 

250 ~s. COUNT~B FOR READER TIMEOUT 
ASCII VALUE o~· CARRIAGE R~TURN 
ASCII VALUE OF LI~E FEED 
MONITOR RRE~K CHARACTER (CONTROL Cl 

; 1/0 STATUS bYT~ MASKS AND VALUES 

CMS!\ Er;u 1.11111008 MASK FOR CGNSOLE 1/0 
RMS!\ FOU 111100118 MASK F'OR REAIJt~R INPUT 
PM.SK F:•.!i.J 11001111R MASK ~'OR PUNCrl OUTPUT 
LMSK F.:QU 001111118 f•lASK ~'OR LIST OUTPUT 

CTIJ. ,,~Qli 00 0 001)0 OB CUN SOLE: I/O = TTY 
CCR.T f()IJ 00000001H CONSOLE l/O = CRT 
BA rcH EfJil ooouoo l ()Ji RATCH MO[)E, 

HlPIJ'f = READER, OUTPUT = LIST 
CllSE t:Qil 000000118 USER DErINED CONSOLE 1/0 
RTfY f.!}lJ 000000008 H~:~.DER = TTY 
HPTF< E;Qfi 00000100!:3 RFADER = PTP 
RuSf:.:1 !::QU OOOOlOOOH USER DEFINED READER ( 1) 
~usu E(,.) u 0001Jl100B us~~F< DEF'ITJED KEA DER ( 2) 
PHY ~:ou 1)00000008 PUNCH = TTY 
PP'.i:P E.')U novlOOOOB PU1~CH = PTP 
1Jt.J6E:I ~~<)U 00100000ti USER DEFINED PUNCH Cl) 
PUSS'l E'.QlJ 00110000b USER DF.:f'liffD PUNCH 0) 
LTO EV. ti oocooooon Lisr = TTY 
LCiH E:.JU 0100000013 LIST = CRT 
LLP1 EQU 10000000d LIST = LPT 
LUSE EQU 110000008 USER DEFINED LIS'I' 
; 
: I<~ H.:R R UPT 5iSH.rv\ MASl'S AND VALUf~S 

: 
INTO E\>IJ OllOOOOOlP. ; MASK FOR If~TERRUPT LC:VEL 0 
PJTl El)U 1)0Cll)0010b 
INT2 EQ1J o0000100H 
HJT3 E:Ql.J 0000l0l)0H 
INT :l EO'J OUVlOOllOI:\ 
IIH5 t:::Qll 00100000b 
1Nf6 !:~QU 01 OOOOtiOB 
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OU80 

OOFC 
OOF'D 
OOFE 
OOF'A 
OOF3 
0020 

0001 
0002 
0004 
0008 
0010 
0020 
0040 
0080 

0000 
0(J(J0 
0003 
0003 
0001 
0004 
0004 
0002 
OOOn 
0001 

LNT7 £~U 100000008 

MASK EQll OFCH MASI< PORT 
REV RT EQU OF'DH INTERRUPT REVERT 
r_,ocK EQU OFEH BUS OVERRIDE 
lS'tAT F~IJ ll OFJ\H INTERRUPT STATUS PORT 
lCOr-l F-JU Of 311 INTERRUPT cornRoL PORT 
t-:01 EQU 001000008 ENO OF INTERRUPT VALUE 

; PJTEPR!JPT .ST I\ 'T.'llS AND CONTROL BITS 

rrno F:OU 000000018 OUTiJUT TTY 
.i.TTYI ~~~1U onoooo1uu lt>jPUT TTY 
IPTP EQU 000001008 PTP 
IPTR E()ll 000010008 PTR 
lCfUU F.:Qll OOUlOOOOB OUTPUT CRT 
1CRT1 ~:QTJ OOlOGOOOB INPUT CRT 
ILfil' EQll 01oouoooi; LPT 
Mt:;i~a 1::ou 1000000013 ENABLE MONITOR INTERRUPTS 

;*·*-•-•-*-•-•-*-•-*-*-*-*-*•*-~-·-*-*•*-•-*-*•*•*•*•*•*•*•*•* 
:•-*-*-•-*-*-*-*-•-*·*-•-*-*-*-*•*•*-*•*•*•*•*-*-*•*•*•*•*•*•* 
; PACE'. 0 !Jr~DICA'fl.':'.D RAM LOCATIONS, INITIALIZED BY SHADOW PROM CODE. 

CJRC 
RESt:T: 

(.13 

IOF:IYT: 
DS 

MSt<: 
!vlEMTClP: 

OS 
lNlTJO: 

[l:::, 

u 

3 

2 

TRAP TO MONITOR RESTART 

1/0 SYSTEM STATUS BYTE 
PROM PROGRAMMING T/F FLAG 

TOP OF RAM, ONLY H SAVED 

INITIAL I/0 CONFIGURATION 

:•-·-·-·-·-*-*-•-•-•-*-*·*-*•*-*•*•*•*-•-*-*•*-*-*-*•*•*•*•*•* 
:*-•-*-*•*·*-•-•-*-*•*•*-*•*•*•*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•* 

~ACRO DEFINlflONS 

FETCH r4ACPU VAl.;UE FETCH AN ADDRESS IN THE STACK 
r,x I H, v ALUE, 
L"lW SP 
Efol[)I~ 

GEI r-1ACHu 
LtiLD 
~1V I 
t:rrn~ 

VALU£ COMPUTE RAM ADDRESS BASED ON STACK 
MEi-1TDP 
J.J, VALUt: AND OFF'tl 



~ 
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1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 

WtllLF: tv1ACPO C fiA.R 
LOOP: 

CALL TT 
CPI CHAP 
JZ t,OC;P 
E:lmM 

UNTIL MACRO CHAR 
LOOP: 

CAIJL ·rr 
CPI C'"IAR 
Ji~ L. LOOfi 
E~Hrn 

SI z~: ~ACRU 

LH H,O 
LOOP: 

HJR '1 
MOV A,M 
CMP. 
irnv M,A 
CMP i•I 
Ci·iA 
~JOV :-1, A 
JZ LOOP 
DCX H 
SHLO l11EMTOP 
£ ~: l);\1 

CASE BRA~CY ~ACRO 
I~PUl PARAMET~RS: 

SCAN INP~f WHlLE EQUAL 

SCAN INPUT UNTIL EQUAL 

FIND TOP OF ME~OPY 
INITIA[, VALUE 

FETCH CONTENTS OF MEMORY 
1NVERT IT 
ATTEMPT TO WRITE INTO MEMORY 
IS LOCATION RE~D/WRITE? 
INVE:RT AGAIN 
wRITE DATA BACK 
H.S, CONTINUE: 
LAST ADDHESS IN RAM 
STOR~ TOP OF MEMOR¥ 

R~GlST~R A - CAS8 lNUEX, O ••• N 
PARAM~:Tt:R 1 - AODR~:ss OF BRANCH TAl3LE 
PARA~ETfR 2 - LENGTH OF BHANCH 1ABLE 
us~s REGISTERS A,D,E,H,L 

CASE i'1ACRO TA.BLE,RANGE 
LXI Y,'fABLE 
CPI RANGE TEST FOR OVERRUN 
JP ERfWR 
MOV £,A MOVE INDEX TO DE 
MVI o,o 
DAO D ADD BASE + 2 * INDEX -> HL 
J1AO n 
MUV A I fv1 GET LSB OF BRANCH LOCATION 
[ 1-JX H 
;i!OV H,M GET 1.150 OF BRANCH LOCATION 
MDV L,A 
l?CHL TAKE THE BRANCH 
ENJiM 
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FF 37 
FD42 
FD59 
F800 

0000 
0000 

0000 
0003 

0•)04 
0006 
OOOb 
0007 
0009 
OOOB 
oooc 
ooori 
OOOF 
0\.)11 
0013 
001:> 

C30600 
00 

0915 

F3 
31::12 
D3FU 
AF 
AF 
D3~·c 

31::n: 
D3FC 
3E:OO 
D3n 

:*-*-*-*-*-•-•-*-*·*-*-*•*•*•*•*-*•*•*•*•*•*•*•*•*•*•*•*•*•*•* 
:*-•-•-*-*-•-•-•-•-*-*·*-*•*•*•*•*-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

AODR~SS CONSTANTS FOR VERSION 1.2 ONLY 
======= ------------------ --------------
"!'Ht: F(lLLl)i'JlNG fOi.H< ADDPE:SSES ARE rnsERTED fOR ASSEMBLING 
fHE VERSCO~ 1.2 6UOTSTHAP PROM COD~ ONLY. THEY SPECIFY THE 
AOOR~SSES Of TH~ THREE ROUTINES IN THE MONITOR ROM 
~rlICH 4RE CALLED ~ROM THf BOOTSTRAP PRO~. THESE ARE THE 
ADDRESSSS tlf THESE HOUTI~ES IN THE VERSION 1.X MONITOR ROM. 

RESTART SQU Off371-t 
TTYUUf E:QIJ OFD421i 
CRTOiJT EQU OFD59H 
.r:H.GPi r:Q1J 0F800H 

:•-·-·-·-·-·-·-·-·-·-*-*•*·*-·~·-·-·-·-·-*-*•*•*·*-•-·-·-·-*-* 
;•-•-·-·-·-·-·-·-·-·-·-•-*-•-•-•-•-*-*•*•*•*·*-*•*•*•*•*•*•*•* 
, 
1 S~ADO~ PRO~ CODE 

SRASE S!','t' 0 
ORG SBA SE 

FUNC!Imis: 

A. lNlTIALI~E I~T~PRUPT SYSTEM. 
1. PROGRAM INTERRUPT SUBSYSTEM (8259) 
2. MAS~ ALL INTERRUPTS BUT TRAP LOGIC 

J·•iP SHO BRANCH AROUND STATUS BYTE 
lrHT: [) 1-j 0 I N I 'fl AL J.,, Y , 

CUN SOLE = TTY, 
REAfiER = TTY, 
PUNCl-i = TTY, 
LIST = TTY 

Di·~ DATf~ DATE STAMP FOR BOOTSTP.AP PROM 
SHu: 

DI DISABLE INTERRUPT SYSTEM 
Y\V I A, 1211 INITIALT.ZF..: COMMAND 
OUT r<t:VRT 
XHA fl. 
XKA A 
UUT ~~AS!\ 
1'iV I A, i'W'I' 1:-.JTO 
OUT ('1ASK 
·~\II l\ , () 

:.Jli 'f ten~: 

8. It~lTJl\LllE PAM. 

,. 



~ 
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0017 
OOlA 
OOlA 
0018 
O\.llC 
001D 
(ju 11:: 
OOlF 
0010 
0021 
00t4 
ti025 

0028 
Oll2ts 
002C 
()0 2fl 
002D 
002E 
002F 
0030 
OOH 
OOH 
0036 
0037 

0038 
OOH 
oo.rn 
0040 

0043 
0045 

1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
l 
1 
1 

210000 

24 
7E 
2 F' 
77 
BE 
2F 
7 7 
CAlA.00 
2b 
220400 

OlCBOO 
h':' 
r'9 

OA 
77 
UC 
2C 
C22000 
2~.l)1 

74 
35 

3EO 
370000 
21J7F'f 
220 l 00 

+ 
t 

tLUOP: 
+ 

+ 
+ 
t 

+ 
t 

+ 

T 

SHl: 

; 

SIZE 
LXI 

TtlR 
!·\OV 
C"1A 
f,j'.J v 
C1'1P 
Ci·lA 
M'JV 
,Jl 
DCX 
SHLO 

LXI 
r1uv 
SP% 

LDiU( 
~mv 

PJR 
l ''J~ 

JN/, 

'"' \i J 
i·ifiV 
'.)CF 

f•1VI 
Sf A 
L,U 

SHLD 

,_,If I 
uUT 

1. COMPUTE SIZE OF RAM MEMORY. 

H,O INITIAL VALUE 

d 
A,ivi FETCH CONTENTS OF MEMORY 

H~VERT IT 
,VJ' A ATTE:MPT TO "iRITE INTO MEMORY 
~~ IS WC AT ION R~AO/WRITE? 

INVERT AGAIN 
i'i,/\ WRITE l)ATA BACK 
LOOP YES, CO!'IT INUf. 
ii LAST ADOPESS JN RAM 
·'1E~1IUP STOFF.: TOP OF MEMORY 

2. SET UP DEDICATED MEMORY LOCATIONS 

R,TOS 
f,, c 

p, 

r.1, A 
c 
L 
SHl 
l.. ,SLUC 
M,H 

USER I/O ENTRY POINTS lTOP OF MEMORY) 
EX IT TEMPl.ATE 
U6ER REGISTERS 
llSER une:RkUPT MASK 
!JSl:;K ST ACK 
MOr~fTOR STACK 

MOVE EXIT T~MPLATE TO RAM 

SET STACK 

MOVE BOTH POIN'ff~RS 

END ON PAGE SOUNDARY 
SET UP IN1TlAL VALUE FOR USER STACK 
LOW~R HALF Uf STACK POINTER IS KNOWN 

MERELY SET UPPER HALF. 

TRAP TO MONITOR (0•2) 

l\,(JMP PES1ART) 
k2SET 
H,PESTAPT : SET UP RESTART 0 FOR BREAKPOINT 
P~SET+l ; LOGIC 

PRO~RA~ 1/0 DEVICES. 
1. USART FOH CRT 
/.. USAR'l' FUR TTY 

A,811 OR R24@1 OH CL8 
CFTC' 
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0047 3ECE-: .AV I {l,ST2 OR RllO OR CT,8 
0049 03F5 OUT Tf'C 
0048 3E27 r.•v i A, 1 Xf:.i~ lif< DTR OR RXUJ OR RTS 
0040 D3F7 OUT Ck'l'C 
004f D3F'5 UuT TIC 

3 • HIGH SPEE:D READI'.:k 
4. !-i 1 Gt! SPEED PUNCH 
5. 'T'J'Y READER 

0051 AF' XRA A 
00~2 D3i"9 f.lUT PTr<C 

D. LnAD rsi:~.ro IF' DISK ETH~ 0 lS RE:ADY 

0054 Dti78 I i'I DST AI : SAMPLE FDCC STATUS 
0050 OF RRC 
0057 026800 JiK SH3 
005A 3EM ,.., VI A,lllP6 
oo~c 0379 DUT LCJ'.1; LlW (IOPA) 
005E' AF' XRA ,, 
00si-- D37A OUT HI HIGHCIOPB), START DISK IIO 
0061 S.rl2: 
0061 DB78 H! DST AT ~IJAJT FOR FDCC TO COMPLETE 
0063 E:604 At'd 4 
0t)b5 06100 JZ SH) 

I::. DETf'HMINE CULrD START (' 0 i~ SOLt.. 

0068 SH3: 
0068 210300 LXI H,Illl-'YT PCJHT AT IIO STATUS 
OOoR 56 t•iflV D, I'. fE'TCH lNTO D 
006C DtW5 1 !'• TTS 
OOoE E602 4:\j1 Hl3F 
0070 CA7800 Jl SH4 NOT TTY 
0073 0ljf'4 rn TTI Gt:.:T CHAFAC'J'E.:R fROM TTY 
0075 C38200 J;.p:..i SH5 
0078 SH4: 
007~ 14 rnR D lOBYTE = CfiT 
0079 D!:SF7 IH CRTS 
007A E602 A I~ l RRR 
007{) CA6800 JZ SH3 NOT CR1 
1)090 DBE-~6 IN C~TI G~:r CHARACTER FPOM CRT 
0082 SHS: 
0082 E67F ' Af·i 1 7Fh 
0084 fE20 CPI 
0066 C26800 Jl·!Z SH3 
0089 72 f.;uv , ... ~, D Rt.:PLACF i~ODlFILD 110 STATUS BYTE 
OO>;A 2~~06 'iv I L, 1 ~'l T HJ 
008C 72 "l) \! ,'.·1 'L' SE.T IIJITJ AL l/O CON FI GURATIOfJ 
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0080 
OObF 
0090 

0093 
0095 
0097 
0097 
00% 
OOY9 
009A 
0090 
UO~t:' 

009f 
OOA:t 
OOA3 
OOA4 

OOA7 

OlJA/l 
OO~A 
OOJH..i. 
OOAC 
OOAD 
OOAE 
OOAf' 

110b 1 
OObS 
00~9 

OO~D 

OuC 1 
OOC4 
1)(11 5 

DR78 
Of' 
DA00]0 

2Ei31 
0615 

4E 
7A 
OF-
U442f'D 
7A 
Of 
DC59-F'D 
23 
05 
C29700 

C300f8 

bu 
0 11 

lA 
00 
L) 1 
0030 

Sr-to: 

IUPB: 

f'. IF IJlSK IS READY, TRANSFER TO ISIS.TO 

I;~ 

HPC 
JC 

DSHT 

TRl'\0 

G. TYP[ SIG~·UN FOP RAM MUNITOR 

:"lV I 
MVJ 

t"10V 
l•lO V 
~FcC 

Ct·'C 
··~nv 

RkC 
:c 
1 t·; x 
ncH. 
JtvZ 

L,VERS 
R,LVER 

C: , M 
A,D 

TT YU UT 
.L\,D 

Ci-''l'GUT 
rl 
F 
SHb 

H. 8fiA~CH TO ~ONITOR. 

~EG l t~ 

f<Od 
04Y 
Lb 
0 

1 
Tflf\0 

ADDRESS Of MESSAGE 
LENGTH OF' ~ESSAGE 

GET A CHA~ACTU~ 
TEST CONSOLE S~LECTION 

PRINT or TTY lF TTY IS CONSOLE 

PRINT ON CPT If CRT IS CONSOLE 

l~lERRUPTS APE UISABLED. 

IOCW, ~O UPDATE BIT SET 
1/0 INSTRUC11GN, READ DISK 0 
f..t.Ali i6 St:CTDRS 
Tf<ACK 0 
SECTOR 1 
[,QAD ADDRESS 

'·il'S i··l"!'~JTOF. SIGi'i-UN ~t:SSAC,E 

v Ll U A 4 D 4-4 - V ~~ k .S : D E 
532U HJ4f 
4E4'J5A4F 
5llC2056 
3llF32 D~ 
OD•J fl. t.lt1 

LV ~~ ~ EQ U 

V~R/lOt'O',".',vFR ~OU 10+'0' 
CP,Lf 
s-vfPS ; L~NGTH OF SIGN-ON MESSAGE 

t..X l r cc·o~. H 1."f' L>~ f E.:, TU BE F:XF:C Ll1'ED rn RA [';i 
; THIS CCIJE 15 UiHGli~ATET· SU AS TU tH: ALIGNED 
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AGAINST THE TOP OF A PAGE 

OOCR UHG SBA~~.:+OC~d 

OOC8 'f(IS: &ASE OF !V10NITrJR WORt< STACK 
ooco U.SC:R. ~~QU ros-b BASE OF DEFAULT USER WORK STACK 
OOC8 rn F~LOC: DB OE.J:.,!-1 E, RFG!STEP STORAGE 
UOC9 [) (l DJ.UC: Db ODDtJ D i-1£GISTF:F 
OOCA cc cr,nc: f) !j OCCH c REGISTER 
oorn ~A hLUC: GP 0881i B Rr~GlSTt:P 
uocc 00 Ob 0 U'.~USEu BYn: 
OOCD f E lLUC: Db i'JOT l '~TO 10JTEHRIJP'f MASK 
OOCE Ff' FLUC: Dk OFFIJ CPU fLAGS 
OOCF AA. ALOC: DB OA/Hi A REGISTER 
OODO (' 0 08 U&t.P f,(h'/ (SP) 
OODl 00 6LIJC: Di:' () lilGliCSP) 

0002 EXIJ': ~\IJN I TiJR STACK Uk I GIN 
0002 f3 DI 0 l S.!\BL.f: rn PROTECT THIS SEQUENCE 
0003 01 t'OP ["l Pt:STORE: U,E 
OOIJ4 Cl pnp ~ RU:>TlJP ~~ R,C 
0005 Fl POP PS·,oJ FE:SfOR.E INTERRUPT MASK 
OODh D3f'C :JIJ1 1.1ASI\. 
0008 Fl !:-'Of' t' .'.:) l•J Ki:.'.~TDRE A ~.ND f LAGS 
OOD':I f; 1 PD? H PESTORE:: ORIGINAL STACK VALUE 
OOPA F9 SPHL 
OOOR 213412 (,X J H, l t HH Fi!.STURE H,L 
OOL>C LLOC i;·ou $-2 
OODD HLuC r:QL: s-1 
OOuE F'8 u FNAP.LE INn:PRUPTS 
OOL1f C3b%7 .]:·.·;p 67~9h Pt:TURl'J TO INTEPRUPTED CODE: 
0 0 E.:l !?LOC t.QU S-1 
OOF:.:2 0000 TLOC: [J ,\' 0 TRAP 1 AOIJRESS 
OUE4 00 Oh 0 'T'RAP 1 VALUE 
OOE~ 0000 Uw 0 Tf<AP 2 ADDRESS 
oon 00 Dd 1) TRAP 2 VALUF; 

r~X fU•S IP LE.: L/CJ t<•t.;TEY PO HHS 

OOF.:1:3 X'lBL: 
OOE8 CI LUC: 
OOEd C30000 .J!•1P 0 
0 OEf:l co1 .. oc: 
00 F.:8 C30000 J;-iP 0 
00£'.:E ;ut.nc: 
00EE: C3vCtOO J;-t,p 0 
OOFl P2..UIC: 
OOFl c 3000-0 J:l!.p 0 
00£"4 PlLPC: 
:)0F4 C30000 iJ~ip 0 
00f7 P2LOC: 
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OOF7 C30000 
OOF.'A 
OOF P. C30000 
OOH> 
oorn C30000 
0100 

NO PROGRAM EPRORS 

JMP 0 
LlhOC: 

J!"lt:J 0 
CSLOC: 

J"1P 0 
rnox: THIS LABEL SHOULD BE AT 100H. 

: ENO DF SHA[)CJl'i PROM CODE 
, 
;•-·-·-·-·-·-*-*-•-•-*·*-*•*-*•*-*•*•*·*-*•*-*•*-*•*-·-·-·-·-· 

E:t~D 
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SYMrJOIJ TARlJE 

* 01 

A 0007 ALOC OOCF * ~ 0000 BATCH 0002 * BEGIN f800 BLOC OOCB * BOOT 0002 * c 0001 
CASE Of'14 * CCR'r 0001 * CI LOC OOEB * C'LS 0000 * CL6 0004 * CIJ 7 0008 * CV~ oooc CLE RR 0010 * CLOC OOCA * CMSK OOF>C * COLOC OOEB * CR 000[) 
CRTC oon CPI! OOF6 CP.TO OOF'6 * CRTOU fDSY 
CRTS 00~·7 CSLOC OOf'D :t- CTT'Y 0000 * CUSE 0003 * 
D 0002 DATE 1509 DEBUG 0000 * DLOC llOC9 * DSP 0080 * DSHd 0078 DlR 0002 E 0003 
ELOC OOCB * ENDX 0100 * EOI 0020 * ET;{ 0003 * EXIT 0002 * FALSE 0000 F."E TC H OF9C * FLOC OOCE * GET Of 95 * H 0004 HI OOH. HLOC 0000 * ICON 00f3 lCRlI 0020 * IC PTO 0010 * ILOC OOCD * ILPT 0040 * IN!T 0003 * IN I TI 0006 INTO 0001 
l1Hl 0002 * lNT.2 OOOlt * IrJT3 0008 * 1NT4 0010 * INT':> 0020 * Ii'4T6 0040 • rrn7 0080 * IOBYT 0003 
IOPB OOA.A lP'fP 0004 * lPTP 0008 * I STAT OOFA * ITT YI 0002 * I TT-~O 0001 * L 0005 LlLOC OOFA * LCRT 0040 * LF OOOA LLOC OODC * LLPT 0060 * 
L:-iSK 003F ~ LOCK OOFE * LOW 0079 LPTC 00Fl3 * LPTO OOFA * LPTRY 0001 * LP'fS OOFB * LTTY' 0000 ' LUSE ooco * LVER 0015 M 0006 ~1ASK oorc 
ME';\TO 0004 MfNB 0080 * MSK 0004 * PlLOC OOH •* 
P2LOC 00f7 * PC UMP 0002 * PDA1A OOFO * PE:NB 0010 * PE: V E1~ 0020 * PGFD'l 0001 * PHI OOFl * PLO 00f2 * PLOC OOEl * PMSK OOCF * P1~IB 0010 * PPTP 0010 * PSOCK 0020 * PST.AT OOF1 * PSltJ 0006 PTPAD 0020 * 
PTPC OOF'9 * PT t->U 00~~8 * PT PRE 0010 * PT PRY 0004 * PTPS OOF9 * PT RAD 0008 * PTPC OOF9 PTRD'l 0001 * P!Rl 00f8 * PTRRE 0004 * PTHS OOF9 * PTTY 0000 * t>USEl 0020 * PUSE2 0030 * F110 0002 R12@2 0001 * RlLOC OOEE * P24@1 0003 B2LOC OOFJ * R3@2 0003 * R48l<l1 0002 * Rb@2 0002 * P96@1 0001 * RBR 0002 
RESET ouoo PEST?\ fF37 BEVPT OOFD RFR 0020 4' 
RMSK 00f3 * ROV Ovl 0 * RPAR 0008 * RPTR 0004 * RTC OOFF * RTCS 0001 * RTS 0020 RT1'Y 0000 * 
RllSEl 0-008 * RUSU oooc * RXt.f~ 0004 Sl3ASE 0000 
SHO 0006 SHl ooiu SH2 0061 SH3 0068 
SH4 0078 SH5 0062 SH6 oo<n SIZE OF47 
SLUC 0001 SP 0006 ST 1 0040 ST15 OObO * ST2 ooco TBE 0004 * TLOC OOE2 * ·ros OOC8 
TOUT OOfA * TRDi 0001 * 'fRKO 3000 TRUE FFf'f * TTC OOFS 'fT I 00f'4 TTO OOF4 * TTS OOFS 
TTY AD 0002 •* Tn'.UU FD42 T lU'JN 0001 UNTIL Of 86 * lJSEH ooco USRST 0040 * VER oooc VERS 001:31 
WHILE Of'tiE * XTBL OOE8 * 
* o~ 
LOOP OOlA 



* 09 

* 10 

* 11 

* 12 

* 13 

,...._..... * 14 

* 15 

* 16 

* 17 

* 18 

1 



0020 oqr; 20H 
0020 DROO LOOP: IN OH 
0022 4F M0\1 C,A 
00~3 0801 IN UlH 
0025 81 AOD c 
0026 0300 OUT OH 
0028 9 1 SIJH c 
0029 91 SlJH c 
002A D30 1 OlJT 0 l rl ._..,.. OO?C CJ?OUO JMP LOOP 
on~o E!\JD LOOP 



.~ 

SOT 
5'5 

co 
CI 
STA.'iT: 

OSq!): 

pqJNT: 

......... 

>: 

/?1?0C-l'(/tn1 · TV r/("'r'E;7~ I' 
76 L.E !ff E ( /l;u?! El !ft 11 1/ !)d1~ 
S /!?:7 t:· W u!f !) !3# CI( u'A /? f) _(. 

O~G 50H 
r.:nrr o:;-:.::; o 9 ·1 
;: .:) 'T flF;-:$fl3H 

:·!VI JJ,06t-£ 

LXI SP,0200rt 
C.J.Ll .. r. I 
Pf TS rt IJSlJ 

~~nv C,A 
GALL co 
oc-q D 
,Jt\J z. READ 
MVI C, ODrl 
CALL co 
MU I C',,OAH 
CALL co 
~f'J I l'.:, 06rl 
POP PSH 
!•!OU C,A 
CALL co 
ncq E 
,p.;z uq I f\!T 

(<l\1 I c,onrf 
C!\LL co 
!·I\! I c,uAH 
C/\ LL r:n 
,f';j•) ~TAlfT 

S\iO SOH 

I 

. ' J 

• 

• t .. 

h.JO//f'C· 

77fE7V 

FJ{7trxn 77/E ,. 

/';l/P /~ T . 7?/C-

·' . 6/f/76 

• .J· 
•• ! 

. ' 
',, 

I 

I 
i.· 

f 
"' I 

f. 
~t 

I .. 
r 
\ 

r 
It 
~ 

i 
' 



- ,;: :~ 1~•.,. ' . 
I 

... ~-..;, .. . ' 

" . ·. 

ncR Pr~'"'t 
Cc.vf\te <' 



' . ~ ~ .~ 

··~.~~:: / ', .. / ... 
' 

~ 

I 

J .. 

0050 
FfW9 
Fc)0:3 
oor:.o 1606 
()()~)'.~ :) 1000?. 
0 0 '.) 5 C )')0 J F ~~ 
() () l; i) . p) 

OOS9 /ff 
0 () ~-) i'..\. CD09FH 
U050 1 i:: ,, 
oni:sE C25500 
no 61 OEOD 
0063 CD09F8 
0066 o;;:oA 
0068 CD09F8 
00 6F~ 1t.-:O6 
0060 Fl 
0061'-~ t.'! F 
006F CD09F0 
007~ lD 
0073 C26DOO 
0076 OEOD 
0078 CD09F'8 
0078 OEOA 
007D GD09F8 
0080 C35000 
0050 

"''" ,, 
·'' I 1 ..,._, .~_• 

OHC; 
co 
CI 
STAin: 

R~:.t\D: 

PR I i\IT: 

SOH 
Ef-HJ 
Eil lJ 

!WI 
LXI 
Ct'~LL 

PUSH 
l"!OU 
CALL 
DC!.-{ 
.J{\j z. 
NVI 
Ci'J.LL 
t·l\l I 
CALL 
Vi\! I 
POP 
r-1nu 
CALL 
DCR 
,J!\JZ 
M\11 
CALL 
MVI 
CALL 
JMP 
END 

. '• · .. ,, 

' .. 
,, -~ •• # '• .~-/". ~+~ ... ,U.). .. 

OFK09H 
OF80:3rl 
D,06H 
SP,0200H 
CI 
~J s1 .• 1 

C,A 
co 
D 
1-{Ef.\D 
c,onH 
co 
C, 0/U{ 

co 
E,06H 
PSH 
C,A 
co 
E 
PRINT 
C,ODH 
co 
C,OAH 
co 
START 
SOH 


