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APPENDIX B. <*TDL RELOCATING LOADER, VERSION 3.2 - DEC. 28, 1976*> 

+++++ SYMBOL TABLE +++++ 

BEGIN 
LODO 
RDR 
STORE 

0100 
OllC 
OlBE 
01C4 

ADDENDUH: 

DONE 
LOD4 
RIBBLE 
TOP 

016S 
0154 
01B3 
0200 

ERROR 
LODCS 
SBYTE 
USER 

0159 
0190 
OlAO 
0020 

Here is a DUMP of the LOADER, Version 3.2. It 
may be used to insure proper loading after the boot 
part of the tape has been read. This should not be 
required unless you are having trouble loading the 
monitor. 

Remember: The new format requires the monitor 
be loaded at 0200H minimum. We strongly urge that 
you load at OFOOOH. If you still wish to locate the 
monitor between 0 and 0200H, first load a temporary 
copy u? higher, and then use THAT one to load it 
elsewhere. This monitor runs ANYWHERE when loaded 
by a copy of itself, but when using an initial boot 
strap, it is forced to a page boundry. Running the 
monitor on other than a page border sounds a little 
pointless in any case. 

addr 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0100 3E C3 32 In 00 21 00 01 22 IE 00 32 20 00 31 00 
0110 02 DB FF FE 02 DA 59 01 47 OE 00 £>9 CD BE 01 D6 
0120 3A 47 E6 FE 20 F6 57 CD AO 01 SF CD AO 01 F5 CD 
0130 AO 01 E1 6F E5 DO £1 09 C5 09 CD AO 01 3D 78 Cl 
0140 20 03 DD 09 09 lC 1D 28 22 3D 28 24 CD AD 01 CD 
0150 C4 01 20 Fa CD AO 0128 C3 AF 2F 03 FF IB 7A B3 
0160 20 FB 03 FF IB 7A B3 20 FB 18 EE 7C B5 28 FE E9 
0170 2E 01 CO 90 01 38 07 CD C4 01 20 F6 18 D6 4F CD 
0180 90 01 47 D9 C5 09 E3 09 7D CD C4 01 7C E1 18 E7 
0190 2D 20 07CD AO 01 10 67 2E 08 CD AO 01 CB 24 C9 
01AO C5 CD 53 0107 07 07 07 4F CD B301 Bl 4F 82 57 
alBa 79 C1 C9 CO BE 01 D6 30 FE OA '08 06 07 C9 CD 20 
Oleo 00 E6 7F C9 DO 77 00 DO BE 00 20 8D 00 23 1D C9 

HLMOD 
LODR 
SENSE 

001E 
0170 
OOFF 
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0000 1 

0800' 

0038 
0002 
0003 
OOFF' 
0003 
0000 

0001 
0001 
0000 
0001 
0080 

0005 
0004 
0005 
0001 
0080 

0007 
0006 
0001 

, 0007 
\ 0006 

0080 

· , 

i 

· I 

.PREL 
· , 
BASE 
USER 
· 

« ZAPPLE 2-K MONITOR SYSTEM » 
by 

TECHNICAL DESIGN LABS, INC. 
RESEARCH PARK 
PRINCETON, NEW JERSEY 08540 

COPYRIGHT JULY 1976 TDL INC. 

ASSEMBLED by Roger Amidon 

;THIS MONITOR SUPPLIED IN RELOCATING FORMAT 

= . 
:= BASE+SOOH 

, , . 
• TITLE " <Zapple Monitor, Version 1.11, Dec. 18 1976>" 
.SBTTL / Copyriqht 1976 by TECHNICAL DESIGN LABS, INC./ 
· , 
RST? 
IOBYT 
SENSE 
SWITCH 
RCP 
NN 

= 38H 
= 2 
= 3 
= OFFS 
= SENSE 
= 0 

;RST 7 (LOCATION FOR TRAP) 
:R/W PORT FOR TEMP. STORAGE 
;PORT FOR INITIAL I/O CONFIGURATION 
;FRONT PANEL SENSE SWITCHES 
;READER CONTROL PORT (OUT) 
;"1" REGISTER INITIAL VALUE 

; <I/O DEVICES> 
· I 

:-TELEPRINTER 
· , 
TTl 
TTO 
TTS 
TTYDA 
T'l'YBE 
· , 

.= 1 
= 1 
= 0 
= 1 
= SOH 

;-C.R.T. SYSTEM 
• ,. 
CRTI 
CRTS 
CRTO 
CRTDA 
CRTBE 
· 

= 5 
== 4 
= 5 
== 1 
:= SOH 

, . 

;DATA IN PORT 
; DATA OUT PORT' 
;STATUS PORT (IN) 
;DATA AVAILABLE MASK BIT 
:XMTR BUFFER EMPTY MASK 

. ;DATA PORT (IN) 
;STATUS PORT (IN) 
; DATA PORT (OUT) 
:DATA AVAILABLE MASK 
;XMTR BUFFER EMPTY MASK 

;~CASSETTE SYSTEM 
· , 
RCSD 
Ress· 
RCSDA 
peASO 
PCASS 
PCS.BE 
· t 

::: 7 
= 6 
== 1 
= 7 
=·6 

'. == 80H 

; DATA' IN PORT 
: STATUS PORT (IN) 
;DATA AVAILABLE MASK 
:DATA PORT (OUT) 
;CONTROL.PORT (OUT}. 
; XMTRBOFFER El-IPTYMASK 

; <CONSTANTS> 

(IN) 
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0000 
FFFF 
0000 
OOOA 
0007 
OOFF 
0000 
0007 

OOFC 
OOF3 
OOCF 
003F 

0000 
0001 
0002 
0003 

0000 
0004 
0008 
oooe 

FALSE 
TRUE 
CR 
LF 
BELL 
RUB 
FIL 
MAX 
; 

= 0 
= # FALSE 
= ODH 
= OAR 
= 7 
= OFFS 
= 00 
= 7 

:ISN'T SO 
;IT IS SO 
:ASCII CARRIAGE RETURN 
;ASCII LINE FEED 
;DING 
;RUB OUT 
;FILL CHARACTERS AFTER CRLF 
;NUMBER OF OUES IN EOF 

; <I/O CONFIGURATION MASKS> 
· I 

CMSK 
RMSK 
PMSK 
LMSK 
· I 

· , 

= 11111100B 
= 11110011B 
= 11001111B 
=00111111B 

i-CONSOLE CONFIGURATION 

;CONSOLE DEVICE 
;STORAGE DEVICE (IN) 
;STORAGE DEVICE (OUT) 
;LIST DEVICE 

CTTY == 0 ;TELEPRINTER 
CCRT = 1 ;C.R.T. 
BATCH = 2 ;READER FOR INPUT, LIST FOR OUTPUT 
CUSE = 3 iUSER DEFINED 
· I 

;-STORAGE INPUT CONFIGURATION 
RTTY = 0" ; TELEPRINTER READER 
RPTR == 4 ;H1GB-SPEED RDR (EXTERNAL ROUTINE) 
RCAS == a" ; CASSETTE 
RUSER == OCH:USER DEFINED 
· I 

;-STORAGE OUTPUT CONFIGURATION 
PTTY = 0 ;TELEPRINTER PUNCH 
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0000 
0010 
0020 
0030 

PPTP =10H ;HIGH-SPEED PUNCH (EXTERNAL ROUTINE) 

0000 
0040 
0080 
ooco 

0800' 
0800' 
0803' 
0806 1 

0809' 
080e I 

oaOF' 
0812 1 

0815 1 

0818 1 

08lS' 

PCAS = 20a' ; CASSETTE 
PUSER = 30B ;USER DEFINED, 
· , 
;-LIST 
LTTY 
LCRT 
LINE 
LUSER 
· I 

· I 

• , ,I, 

· " , .LOC 
CILOC: 

,COLOC: 
RPT1?L: 
RULOC: 
PTPL: 

, ,PULce: 
BNLOC: 

,,'LOLOC: 
';tstoc 

DEVICE CONFIGURA'l'ION 
== 0 . ;TELEPRINTERPRINTER 
== 408 ;C.R.T. SCREEN 
== 80H;LINE PRINTER (EXTERNAL .ROUTINE) 
== OCOS ;USER DEFINED 

VECTORS 'FOR USER DEFINED ROUTINES 

USER' 
.BLKS.) ,CONSOLE INPU'!' 
• BLKB f :CONSOLE OUTPUT 
• BLI<B 3 ;HIGH-S.PEED READER 
.,BLJ(B3;USEiR-OEFINEO STORAGE (INPUT) 
.. BLKS "3'.;HIG,a:"SPEED ,PUNCH 
.,aLKS3"' ; USER, DEi.INto STORAGE (OUTPUT) 
• BLKS ,3 ' lL1NE PRINTER , 
.. SLK$3 .. ; OSER1'EFINEOPRINTER 
.BLKB3;CONSCLE.I'tiPUT STATUS ROUTINE 
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0000' 
0000' C3 0031' 

0003' C3 0613' 
0006' e3 0633' 
0009' e3 0478' 
aooe' C3 04B4' 
aOOF' C3 049A' 
0012' C3 osoe' 
0015' C3 010B' 
0018' C3 0106' 
001B' C3 059F' 
ODIE' C3 068E' 

0021' ODOAOOOOOO 
0026 1 SA6170706C 

· I 

PROGRAM CODE BEGINS HERE 

.LOC BASE 
JMP BEGIN ;GO AROUND VECTORS 

<VECTORS FOR CALLING PROGRAMS> 

; THESE VECTORS MAY BE USED BY USER WRITTEN 
PROGRAMS TO SIMPLIFY THE HANDLING OF I/O 
FROM SYSTEM TO SYSTEM. WHATEVER THE CURRENT 
ASSIGNED DEVICE, THESE VECTORS WILL PERFORM 

; THE REQUIRED I/O OPERATION, AND RETURN TO 
THE CALLING PROGRAM. (RET) 

· I 

THE REGISTER CONVENTION USED.FOLLOWS-

ANY INPUT OR OUTPUT OEVICE-
CHARACTER TO BE OUTPUT IN'CI REGISTER. 
CHARACTER WILL BE IN 'A' REGISTER UPON 

; RETURNING FROM AN INPUT OR OUTPUT. 
'CSTS'-

RETURNS TRUE (OFFH IN 'A' REG.) IF THERE IS 
SOt4ETHING WAITING, AND ZERO (00) IF NOT. 

'IOCHK ,-
RETURNS WITH THE CURRENT I/O CONFIGURATION 
BYTE IN 'A' REGISTER. 

'IOSET '-
; ALLOWS A PROGRAM TO OYNAMICALLY ALlIER THE 

CURRENT I/O CONFIGURATION, AND REQUIRES 
THE NEW BYTE IN 'CI REGISTER. 

'MEMCK'-
RETURNS WITH THE ~IGHEST ALLOWED USER 

; MEMORY LOCATION. 'B'=HIGH BYTE, 'A'=LOW. 
'TRAP'-

THIS IS THE 'BREAKPOINT'ENTRY POINT, 
; BUT MAY BE 'CALLEb'. IT WILL SAVE 
; THE MACHINE STATE. RETURN CAN BE MADE WITH 

A SIMPLE 'G[CR] I ON THE CONSOLE. 
· , 

TRAP: 

· I 

MSG: 

JMP CI : CONSOLE INPUT 
JMP RI ; READER INPUT 
JHP CO :CONSOLE OUTPUT 
JMP PO ;PUNCH OUTPUT 
JMP LO :LIST OUTPUT 
JMP CSTS :CONSOLE STATUS 
JMP IOCHK ;1/0 CHECK 
JMP rOSET ;1/0 SET 
JMP MEMCK :MEMORY LIMIT CHECK 
J.MP RESTART :BREAKPOINT 

ANNOUNCEMENT OF MONITOR NAME & VERSION 

.BYTE CR,Lp,FIL,FIL,FIL 

.ASCII 'Zapple V' 

PAGE 3 
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002E' 312E31 
0010 

0031' 3EOO 
0033' ED47 
0035' 00 
0036' AF 
0037' D303 

0039' DB03 
003B' 0302 
0030' 31 0041' 
0040 I C3 05P,.D' 
0043' 0045' 
0045' F9 
0046' EE 
0047' 01 0023 
004A' 2107A8' 
0040' EDBO 
004F ' EB 
0050' 01 FFAI 
0053' 09 
0054' E5 
0055' 21 0000 
0058' 060A 
005A I E5 
005B' 10FD 
0050' 0610 
OOSF' CD 0430' 
0062' 11 0062 1 

0065' 05 
0066' CD 0504' 
0069' OE3E 
006B' CD 0478' 
006E' CD 0736' 
0071' E67F 
0073' 281"9 
0075- 0641 
0077' Fa 
0078' FEIA 
007A' DO 
0073' 87 
007C I 0"600 
007E' 4F 
007F' 21 00811. 1 

0082 I 09 

MSGL 
• ASCII '1.1' 
= .-MSG 

LET US BEGIN 

*NOTE- THE CODE UP TO THE 'IN SENSE' MAY 
BE REPLACED BY ENOUGH CODE TO INITIALIZE 
AN ACIA OR SIO DEVICE. ADDITIONAL DEVICES 
MAY BE INITIALIZED USING THE 'Q' COMMAND. 
(OR STANDARD ROUTINES FOR INITIALIZATION 

MAY BE LOADED & EXECUTED IN THE USER AREA) • . 
I 

BEGIN: MVI 
STAI 
NOP 
XRA 
OUT 

IN 
OUT 
LXI 
JMP 
• WORD 

AHEAD: SPHL 
XCHG 
LXI 
LXI 
LDIR 
XCHG 
LXI 

. DAD 
PUSH 
LXI 
MVI 

STKIT: PUSH 
DJNZ 

Hl':LLO: MVI 
CALL 

START: LXI 
POSH 
CALL 
MVI 
CALL 

STARO: CALL 
ANI. 
JRZ 
SUI 
RM . 
CPI 
aNC 
ADD 
MVI 
MOV 
LXI 
DAD 

A,NN 

A 
RCP 

:FOR II' REG. IF NEEDED. 

~SPARE BYTE 
.;CLEAR READER CONTROL PORT 

SENSE :INITIALIZE I/O CONFIGURATION 
IOBYT 
SP,ABBAO-4 ;SET UP A FAKE STACK 
MEMSIZ+l :GET MEMORY SIZE 
AHEAD 

;SET TRUE STACK 

B,ENDX"'EXIT 
H, EXIT 

B,-SPH 
B 
H 
a,o 
B,10 
H 
STKIT 
B,MSGL 
TOM 
D,START 
D 
CRLF 
C, I>' 
CO 
TI 
7PH 
STARO 
I A I 

1MOVE TO RAM 

;SET UP A USER'S STACK VALUE 

~PRE-nOAD STACK VALUE 
:INITIALIZE OTHER REGISTERS 
: (16 OF THEM) 
; TO ZERO 

(SAY HELLO 'I'O THE FOLKS 
;OUTPUT SIGN-ON MSG 
;MAIN 'WORK t LOOP 
,SET UP A RETURN TO HERE 

;GETA CONSOLE CHARACTER 
: IGNORE NULr..s 
;GET ANOTHER 
:QUALIFY THE CHARACTER 
;<A 

'Z '- 'A'+l . 

A 
S,O 
C,A 
H,TBL 
B 

;>Z 
:A*2 

1PO!NT TO PLACE ON TABLE 
. ; POINT TO COMMAND TABLE 
;ADD IN DISPLACEMENT 
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0083' 5E 
0084' 23 
0085' 56 
0086' EB 
0087' OE02 
0089' E9 

OOBA I 

008A' OOBE' 
008C' OlaF' 
008E' 013C' 
0090' 0150' 
0092' 0174' 
0094' 0190' 
0096' 019D' 
0098' 0571' 
009A' 0452 I 

081B' 
009C I alES I 

009E I 0452' 
081E' 
OOAO' 0681' 
OOA2' 0209' 
OOA4' 04E9' 
OOA6' 0452' 
0821' 
OOAS' OlIO' 
OOAA I 0757' 
OOAC' 0214' 
OOAE' 02CD' 
0080' 02F6' 
00B2' 0401' 
0084' 0782' 
0086' 035E' 
00B8' 039E' 
OOBA' 0316 1 

OOBC' 0469' 

; 
TBL: 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 

• WORD 
• WORD 

• WORD 
• WORD 
• WORD 
• WORD 

• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 
• WORD 

MOV 
INX 
MOV 
XCHG 
MVI 
PcaL 

ASSIGN 
BYE 
COMP 
DISP 
EOF 
FILL 
GOTO 
HEXN 
ERROR 
J=J 
TEST 
ERROR 

. J=J+3 
LOAD 
MOVE 
NULL 
ERROR 
J=J+3 
PUTA 
QUERY 
·READ 
SUBS 
TYPE 
UNLD 
VERIFY 
WRITE 
XAM 
WHERE 
SIZE 

E,M 
H 
D,M 

c,2 
7D&E=ROUTINE ADDRESS 
,SET C UP 
;GO EXECUTE COMMAND 

<COMMAND BRANCH TABLE> 

;A - ASSIGN I/O 
:B - SYStEM. SHUT-DOWN 
;C - COMPARE MEMORY VS. READER INPUT 
;0 - DISPLAY MEMORY ON CONS. IN HEX 
;E - END OF FILE TAG FOR HEX DUMPS 
;F - FILL MEM.ORY WITH A CONSTANT 
;G - GOTO [ADDR]<,>BREAKPOINTS (2) 
;8 - HEX MATH. <SUM>,<DIFFERENCE> 
;1 * USER DEFINED, INSERT VECTOR 
;VECTOR ADDR 
;J- NON-DESTRUCTIVE MEMORY TEST 
;K * USER DEFINED, INSERT VECTOR 
:VECTORADDR 
;L - LOAD A BINARY FORMAT FILE 
1M - MOVE BLOCKS OF MEMORY 
:~ - PUNca NULLS ON PUNCH DEVICE 
;0 * USER DEFINED, INSERT VECTOR 
;VECTOR.ADDR 
:P - 'PUT'ASCII INTO MEMORY. 
1Q - QI(N)=DISP. N: QO(N,V)=OUT N,V 
;R - READ A HE)C FILE (W/CHECKSUMS) 
;S - SUBSTITUTE&/OREXAMINE MEMORY 
;T - TYPE MEMORY IN ASCII 
;U - MEMORY TO PUNCH (BINARY FORMAT) 
;V - COMPARE MEMORY AGAINST MEMORY 
;w - MEMO~Y TO PUNCH (HEX FORMAT) 
1X - EXAMINE & MODIFY CPU REGISTERS 
:Y - FIND SEQUENC~OF BYTES IN MEM. 
:Z - ADDRESS OF LAST R/W LOCATION 

; THIS ROO'i.'INE CONTROLS THE CONFIGURATION 
: OF THE VARIOUS I/O ORIVE.RS & DEVICES. THIS IS 
; ACCOMPLISHED, VIA A HARDWARE READ/WRITE PORT. 

THIS PORTiS IN'IT IA·L I ZED UPON SIGN-ON 
·BYTHE VALUE READ ON PORT 'SENSE'. IT MAY BE 
.DYNAMICALLYMODIFIEDTHROUGH CONSOLE COMMANDS. 

;1'HEVALUEON'Tag t IOBYT t 'PORT REPRESENTS THE 
C;URRENT CONF'tGORATION..".IT IS$TRUCTURED THUSLY: 

},. aOfdou·oxx - W~Eru: XXR~PR8SENTS T~B'C;URRENT CONSOLE. 
t ooooxxoo -NHERE XX. REPRESENTS' THE;· CURRENT READER. 

\:;OOXXQOOO -WHERE XX REPRESENTS THI:f'CURRENT PUNCH. 
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OOBE I CD 0736' 
OOCl' 21 0794' 
00C4' 01 0400 
00C7' 11 0005 
OOCA' BE 
OOCB' 2806 
OOCD' 19 
OOCE' OC 
OOCF' 10F9 
0001' 1815 
0003' 59 
00D4' CD 0736' 
0007' FE3D 
00D9' 20F9 
OODB' CD 0736' 
OODE' 01 0400 
00E1' 23 
00£2' BE 
00E3' 2806 
00E5' OC 
00E6' 10F9 
00E8' C3 0452' 
OOEB' 3E03 
OOED' Ie 
OOEE' ID 
OOEF' 2808 
OOFI' CB21 
OOF3' CB21 
OOFS' 17 
OOF6' 17 
OOF7' l8PS 
00£"9' 2F 
(lOPA' 57 
OOFB' CD 0604' 
OOFE I 30PB 
0100' CD 010B' 
0103' A2 
0104' Bl 
0105' 4F 

0106' 79 
0107' 2F' 

XXOOOOOO - WHERE XX REPRESENTS THE CURRENT LISTER. 

WHEN USING A MEMORY LOCATION FOR IOBYT, THE 
; POLARITY IS REVERSED. FOR AN I/O PORT, 

WHEN XX = 11, THE DEVICE IS ALWAYS THE 
TELEPRINTER. WHEN XX = 00, THE DEVICE IS ALWAYS 
USER DEFINED. SEE OPERATORS MANUAL FOR FURTHER 
DETAILS. 

· I 

ASSIGN: CALL 
LXI 
LXI 
LXI 

• .AO: CMP 
. JRZ 

DAD 
INR 
DJNZ 
JMPR 

• .Al: MOV 
• .A2: CALL 

CPI 
JRNZ 
CALL 
LXI 

• .A3: INX 
eMP 
JRZ 
INR 
DJNZ 

• .ERR:JMP 
• .A4: MVI 

INR 
• .A5: DCR 

JRZ 
SLAR 
SLAR 
RAL 
RAL 
JMPR 

• .A6: CMA 
MOV 

• .A7: CALL 
JRNC 
CALL 
ANA 
ORA 

. MOV 

TI 
H,LTBL 
B,400H 
D,S 
M 

• .Al 
D 
C 
• .AO 
• .ERR 
E,C 
TI 
• =' 
• .A2 
TI 
B,400H 
H 
M 
• .A4 
C 
• .A3 
ERROR 
A,3 
E 
E 
• .A6 
C 
C 

•• AS 

D,A 
PCHK 
•• A 7 
IocaK 
D 
c 
e,A 

;GET DEVICE NAME 
;POINT TO DEVICE TABLE 
;4 DEVICES TO LOOK FOR 
;4 DEV. + IDENT. 
;LOOK FOR MATCH 

. ;GO THRU TABLE 
;KEEP TRACK OF DEVICE 

~WRONG IDENTIFIER 
:SAVE DEVICE NUMBER 
7SCAN PAST 1=' 

;GET NEW ASSIGNMENT 
;4 POSSIBLE ASSIGNMENTS 
:POINT TO ASSIGNMENT NAME 
;LOOK FOR PROPER MA'rCH 
;MATCH FOUND 
1KEEP TRACK OF ASSIGNMENT NMBR 

;NO MA:!,CH, ERROR 
:SET UP A MASK 

;DEVICE IN E 
:GOT IT 
;£LSE MOVE MASKS 

;A=DEVICE M.ASK 

;INVERT FOR AND I I NG 
:SAVE IN D 
;WAIT FOR [CR] 

;GETPRESENT CONFIGURATION 
,MODIFY ONLY SELECTED DEVICE 
;'OR' IN NEW BIT PATTERN 
;NEWCONFIGURATION 

i THIS ALLOWS uSER PROGRAMS TO MODIFY 
THE 1/0 CONFIGURATION DYNAMICALLY 
DURING EXECUTION. 

i 
rOSET: MOV 

CMA 
A,e ;NEW I/O BYTE PASSED IN C REG 

1WE SAVE THE INVERTED BYTE 
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0108' 0302 
OlOA I C9 

OlOB' OB02 
DIDO' 2F 
OlOE I C9 

OlOF' CD 0504' 
0112' CD 0730' 
0115' FEIE 
0117' 20F9 
0119' 01 
OllA' C3 0050' 

OlIO' CD 0533' 
0120 1 CD 0504' 
0123 1 E1 
0124' CD 0730' 
0127' FE04 
0129' CA 0470 1 

O12C' FE5F 
012E' 2808 
0130' 77 
0131' 4F 
0132' 23 
0133 1 CD 0478' 
0136' I8EC 
0138' 2B 
0139' 4E 
013A ' laF7 

· , 
OUT 
RET 

IOBYT 11N AN 1/0 PORT LATCH 

; THIS RETURNS THE CURRENT 1/0 
; CONFIGURATION IN THE A REG. 
· , 
IOCHK: IN 

CMA 
RET 

IOBYT :GET SAVED VALUE 
lAND INVERT IT AGAIN 

i THIS ROUTINE IS USED AS A SIMPLE MEANS TO PREVENT 
; UNAUTHORIZED SYSTEM OPERATION. THE SYSTEM LOCKS UP, 
; rJIONITORING FOR A 'CONT. -SHIFT-N I, AT WHICH TIME IT 

WILL SIGN-ON AGAIN. NO REGISTER ASSIGNMENTS OR 1/0 
CONFIGURATIONS WILL BE ALTERED. 

; 
BYE: CALL CRLF 
.oBY: CALL KI 

CPI 1EH ;CONTROL-SHIFT-N 
JRNZ •• BY 
POP 0 ;REMOVE THE RETURN 
JMP HELLO :AND SIGN-ON AGAIN 

; 
; THIS ALLOWS ENTERING OF ASCII TEXT INTO MEMORY 

FROM THE CONSOLE DEVICE. THE PARITY BIT IS CLEARED, 
AND ALL WILL BE STOllED EXCEPT THE BACK-ARROW [ ] 

; WHICH DELETES THE PREVIOUS CHARACTER, AND -
: CONTROL-D, WHICH RETURNS CONTROL TO THE MONITOR. 

THIS COMMAND, COMBINED WITH THE 'Y' COMMAND, 
PROVIDES A RUDIMENTARY TEXT 'rROCESSING ABILITY. 

· , PUTA: 

• .A1: 

• •. A2: 

• .A3: 

;. , 

CALL' 
CALL 
POP 
CALL 
CPI 
JZ 
CPI 
JRZ 
MOV 
MOV 
INX 
CALL 
JMPR 
DCX 
MOV 
JMPR 

EXPRI 
CRLF 
H 
KI 
4 
LFADR 
1 , 
.7A3 
M,A 
C,A 

'R .. 
CO 
~ .,A1 

.H 
e,M 
•• A2 

:GET THE STARTING ADDR. 

;GET A CHARACTER 
;CONTROL-D? (EOT) 
;YES, STOP & PRINT ADOR. 

. ;ERASE MISTAKE? . YES. I 

;ELSE STORE IT IN MEMORY 

rECHO ON CONSOLE 

;SACK UP POINTER 

fECHO & CONTINUE 

; THIS . ROUTINE CO~lPAREST.Ht READER INPUT 
; ,DEVICE WITH TIiEMEMORYBLOCK SPECIFIED. 
rI'r,.TESTS ALL,E'IGHT BITS; ANDANYDISCREPENC IES 
;;/,.WInL BEOOTPOT TOTHE;CONSOLE • THIS IS USEFUL 

'i'WHJ:tNUSED WITH ,THE BINARXDUMP,FORMAT TO BOTH 
f VERlE'Y PROPER READING & STORAGE , OR,TO DETECT 
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; PROGRAM CHANGES SINCE IT WAS LAST LOADED. 
· , 

013C' CD 04FF' COMP: CALL EXLF 1GET START ' STOP ADDR. 
013F ' CD 0462' · . c: CALL RIFF ;GET A FULL READER BYTE 
0142' BE CMP M ;8 BIT COMAPARE 
0143' C4 014B' CNZ CERR ;CALL IF INVALID COMPARE 
0146' CD 0561' CALL HILOX ;sEE IF RANGE SATISFIED 
0149' 18F4 JMPR •• C 

THIS SUBOUTINE IS USED TO DISPLAY THE 
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; CURRENT LOCATION OF THE 'M' REGISTER POINTERS (HL), 
; AND THE VALUE AT THE LOCATION, AND THE CONTENTS 

014B 1 47 
014C I CD 0473' 
014F' 7E 
alSO' CD 0582' 
0153' CD 0476' 
0156' 78 
0157' CD 0582' 
OlSA' C3 0504' 

015D' CD 04FF' 
0160' CD 0470' 
0163' CD 0476' 
0165' 7E 
0167' CD 0582' 
016A' CD 0561' 
016D' iD 
016E' E60F 
0170' 20Fl 
0172' l8EC 

0174 1 COOS33' 
0177' CD04AD' 
017A' OE3A 
017C''(;D 04B4' 
017F' AF 
0180' CD 05E8' 
0183' E1 
0184 1 CD 05E3' 

; OF THE ACCUMULATOR. USED BY TWO ROUTINES. 
· , CERR: MOV B,A ;SAVE ACC. 

CALL HLSP . 1DISPtAY H&L 
MOV A,M 
CALL LBY'!'E ; PRINT 'M' 
CALL BLK :SPACE OVER 
MOV A,B 
CALL . LBYTE . ; PRINT ACC. 
JMP CRLF 7CRLF & RETURN 

· THIS DISPLAY.S THE CONTENTS dF MEMORY IN BASE HEX I 

WITH THE STARTING LOCATION ON EACH LINE. (BETWEEN 
· THE , 
• , 
DISP: 
• • DO: 
• • D1: 

.. , 

TWO PARAMETERS· ·GIVEN). 16 BYTES PER LINE MAX. 

CALL EXLF ;GE'!' otSPLAY RANGE 
CALL I.FADR ;CRLF & PRINT ADDR. 
CALL BLK ,SPACE OVER 
MOV A,M 
CALL LBYTE 
CALL HILOX ; RANGE CHECK 
MOV A,L 
ANI OFa ;SEE IF TIME TO CRLF 
JRNZ •• 01 
JMPR •• DO 

THIS OUTPUTS THE END OF FILE (SOFr PATTERN 
: FOR THE'CHECKSUM LOADER. IT IS USED AFTER 
; PUNCHING A SLOCK OF MEMORY WITH THE 'W' 

COMMAND •. AN ADDRESS PARAMETER MAY BE GIVEN, 
; AND UPON READING, THIS ADDRESS WILL BE 
; AUTOMATICALLY PLACED IN THE 'P' COUNTER. THE 
; PROGRAM CAN THEN BE RUN WITH AS!MPLE 'G[CRJ' 

COMMAND." . · . , 
<'SOFt ." .CALL 

CALL 
MVI 
CALL 

. XRA 
CALL 

.'·POP 
CALL 

EXPRl 
PEOL 
C, , :' 
PO 
A '. 
PBYTE 

.. ··S • 
,PAPR 

:GET OPTIONALADDR • 
. ,7CRLF TO PUNCH 
; FILE MARKER CUE 
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0187' 21 0000 
Ol8A' CO 05E3' 
0180' C3 04E9' 

0190' CD 0528' 
0193' 71 
0194' CO 0567' 
0197' 30FA 
0199' D1 
O19A' C3 0062' 

0190' CD 0604' 
OIAO' 3840 
OIA::!' 2810 
OlA4' CD OS5A' 
o lA '7 ' 01 
OlAS' 21 0034 
01AB' 39 
OlAe I 72 
~lAD' 2B 
alAE' 73 
OlAF' 78 
OlBO' FEOD 
01B2' 282E 
0134' 1602 
01B6' 21.,. 0035 
01B9' 39 
OlBl\ I E5 
OlBB' CD 0533' 
OIBE' 58 

. 
1 

LXI 
CALL 
JMP 

H,O 
PADR 
NULL 

;FILE TYPE=O 
:PUNCH IT 
;TRAILER & RETURN 

THIS COMMAND WILL FILL A BLOCK OF MEMORY 
WITH A VALUE. IE; FO,lFFF,O FILLS FROM 
<1> TO <2> WITH THE BYTE <3>. HANDY FOR 
INITIALIZING A BLOCK TO A SPECIFIC VALUE, OR 
MEMORY TO A CONSTANT VALUE BEFORE LOADING 
A PROGRAM. (ZERO IS ESPECIALLY USEFUL.) 

FILL: CALL EXPR3 ;GET 3 PARAMETERS 
•• F : MOV M,C :STORE THE BYTE 

CALL HILO 
JRNC •• F 
POP D ;RESTORE STACK 
Jl1P START . INCASE OF ACCIDENTS I 

THIS COMMAND ALLOWS EXECUTION OF ANOTHER 
PROGRAM WHILE RETAINING SOME MONITOR 
CONTROL BY SETTING BREAKPOINTS. 

TO SIMPLY EXECUTE, TYPE 'G<ADDR> [CR] '. TO SET 
A BREAKPOINT TRAP, ADD THE ADDRESS (ES) TO THE 
COMMAND. IE:G<ADDR>,<SKPT>[CR]. TWO BREAKPOINTS 
ARE ALLOWED, ENOUGH TO SATISFY MOST REQUIREMENTS. 
ONCE A BREAKPOINT HAS aSSN REACHED, THE 
REGISTERS MAY BE EXAMINED OR MODIFIED. THE 
PROGRAM CAN THEN BE CONTINUED BY TYPING ONLY 
A 'G[CR] '. OR ANOTHER BREAKPO!NT COULD BE 
IMPLEMENTED AT THAT TIME BY ~YPING 'G,<BKPT>[CR] '. 

*NOTE: THIS IS SOFTWARE CONTROLLED, AND THE 
BREAKPOINT MUST OCCUR ON AN INTRUCTION 
BYTE. 

; 
GOTO; 

•• GO: 

•• Gl: 

CALL 
JRC 
JRZ 
CALL 
POP 
LXI H, 
DAD 
t40V 
DCX 
MOV 
MOV 
CPT 
JRZ 
l-1VI 
LXI H, 
DAD 
PUSH 
CALL 
MOV 

PCHK 
• • G3 
• • GO 
EXF 
D 
PLOC 
SP 
M,D 
H 
M,E 
A,B 
CR 
• .G3 
0,2 
TLOC 
SP 
H 
EXPRl 
E,B 

fGET A POSSIBLE ADDRESS 
:CRENTERED 
JDELIMETER ENTERED 
~GET ONE EXPRESSION 

;PLACE ADDRESS IN 'P' LOCATtON 

;HIGH BYTE 

;LOW BYTE 

;.SEE IF LAST CHARACTER WAS CR 
;YES, LEAVE 
:TWO BREAKPOINTS f.1AX 
rPOINT TO TRAP STORAGE 

; SAVESTdRAGE.POINTER 
;GET A TRAP ADDRESS 
:SAVE DELIMETER 
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OlBF' C1 
01CO' E1 
OlCl' 78 
01C2' Bl 
01e3' 280A 
01e5' 71 
01C6 I 23 
01C7' 70 
01C8' 23 
01C9' OA 
OleA' 77 
01e8' 23 
OlCC' 3EFF 
OlCE' 02 
OleF' 7B 
01001 FEOD 
01D2 1 2803 
01D4 I 15 
0105' 20E3 
0107' 3£C3 
01D9' 32 0038 
01DC' 21 OOIE' 
OlDF' 22 0039 
01E2' CD 0504' 
01E5' D1 
01£6' 21 0016 
01E9' 39 
01£1\' E9 

OlEE' CD 04FF' 
01EE' 7E 
OlEF' 47 
OIFO' 2F 
OIFI' 77 
OIF2' AE 
OIF3' 280E 
011"5' D5 
GIF6 I 50 
OlF7 I SF 
01f'8' cp 0473' 
OIFB' CD 0769' 
OlFE' CD 0504' 
0201' 42 
0202' D1 

· . G2: 

• .G2A: 

• .G3: 

POP 
POP 
MOV 
ORA 
JRZ 
MOV 
INX 
MOV 
INX 
LDAX 
MOV 
INX 
MVI 
STAX 
MOV 
CPI 
JRZ 
OCR 
JRNZ 
MVI 
STA 
LXI 
SHLD 
CALL 
POP 
LXI H, 
DAD 
peHL 

B 
H 
A,B 
C 
• .G2 
M,C 
H 
M,S 
H 
B 
M,A 
H 
A,OFFH 
B 
A,E 
CR 
• .G2A 
D 
• .Gl 
A,JMP 
RST7 
H,TRAP 
RST7+1 
CRLF 
D 
22 
SP 

;TR.l\P ADDR. 
; STORAGE 
:LOOK AT TRAP ADDR 

1DON ' T SET A TRAP AT 0 
~SAVE BKPT ADDR 

~PICK UP INST. BYTE 
~SAVE THAT TOO 

;RST 7 
;SOFTWARE INTERUPT 
:LOOK AT DELIMITER 

rCOUNT BKPTS 
:GET ONE MORE 
;SET UP JMP INSTRUCTION 
1 AT RESTART TRAP LOC. 
; TO MONITOR VECTOR 

;CLEAR SYSTEM RETURN 
;FIND 'EXIT' ROUTINE 
;UP IN STACK 
;GO SOMEPLACE 

THIS IS A ·QUICK1E' MEMORY TEST TO SPOT 
HARD MEMORY FAILURES, OR ACCJDENTLY 
PROTECTED MEMORY LOCATIONS. 'IT IS NOT 

; MEANT TO BE THE DEFINITIVE MEMORY DIAGNOSTIC. 
IT IS, HOWEVER, NON-DESTRUCTIVE. ERRORS ARE 

; PRINTED ON THE CONSOLE AS FOLLOWS-
; <ADDR) 00000100 WHERE <l> IS THE BAD BIT. 

BIT LOCATION OF THE FAILURE IS EASILY 
; DETERMINED. NON-R/WMEMORY WILL RETURN 
; WITH- 11111111 
· I 

TEST: 
· . Tl: 

CALL 
MOV 
MOV 
CMA 
MOV 
XRA 
JRZ 
PUSH 
MOV 
MOV 
CALL 
CALL 
CALL 
MOV 
POP 

EXLF 
A,M 
B,A 

M,A 
M 

• .T2 
D 
D,S 
E,A 
HLSP 
BITS 
CRLF 
B,D 
D 

:GET TWO PARAMS 
;R,EAD A BYTE 
;SAVE IN B REG. 

;READ/COMPLIMENT/WRITE 
L& COMPARE 
;SKIP IF ZERO (OK) 
;SAVE END POINTER 

·;SAVE BYTE 
;SET-UP TO DISPLAY· 
; PRINT BAD ADDR 
;PRINT BAD BIT LOC. 

;RESTORE BYTE 
1RESTORE DE 
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0203' 70 
0204' CD 0561' 
0207' 18E5 

0209' CD 0528' 
020C' 7E 
0200' 02 
020£' 03 
020F' CD 0561' 
0212' laFS 

· . T2: MOV M,B ;REPLACE BYTE 
CALL HILOX ;RANGE TEST 
JMPR • .T1 

· , · THIS COMMAND MOVES MASS AMOUNTS OF MEMORY , 
; FROM <1> THRU <2> TO THE ADDRESS STARTING 
· AT <3>. THIS ROUTINE SHOULD BE USED WITH , 
· SOME CAUTION, AS IT COULD SMASH MEMORY IF , 
; CARELESSLY IMPLEMENTED. 
· , · . M<1>,<2>,<3> , 
· , MOVE: CALL EXPR3 ;GET 3 PARAMETERS 
•• M: 

· , 

MOV 
STAX 
INX 
CALL 
JMPR 

A,M ~PICK UP 
B ;PUT DOWN 
B ;MOVE OP 
HILOX ;CHECK IF DONE 
• .M 

; THIS COMMAND READS THE CHECK-SUMMED HEX FILES 
; FOR BOTH THE NORMAL INTEL FORMAT AND THE TDL 
: RELOCATING FORMAT. ON BOTH FILES, A 'BIAS' MAY 
; BE ADDED, WHICH WILL CAUSE THE OBJECT CODE TO 

BE PLACED' IN A LOCATION OTHER THAN ITS 
'. INTENDED EXECUTION LOCATION. THE BIAS IS ADDED TO 
; WHAT WOULD HAVE BEEN THE NORMAL LOADING 
; LOCATION, AND WILL WRAP AROUND TO ENABLE 
; LOADING ANY PROGRAM ANYWHERE IN MEMORY. 

7 WHEN LOADING A RELOCATAsLE FILE, .AN ADDITIONAL 
; PARAMETER MAY BE ADDED, WHICH J:(.EPRESENTS THE 
: ACTUAL EXECU'l'ION ADDRESS DESIRED. THIS ALSO MAY 

BE ANY LOCATION IN ME.MORY. 
· I 

; EXAMPLES: 
· , 
; R[CR] =0 BIAS, 0 EXECUTION ADDR •. 
; .R<ADDRl> [CR] =<1>B1A$, 0 EXECUTION ADDR. 
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; R,<ADDR1> [CRJ ~O BIA5,(1) EXECUTION ADOR. 
1.R<ADDR1>,<ADDR2>[CR] =<1>81AS, <2> EXECUTION ADDR. 

0214' CD 0533' 
0217' 78 
0218' 0600 
02lA' 47 
021B' 4F 
021C' 01 
021D' 2804 
021P' CO 0533' 
0222' C1 
0223' EB. 
0224' 09 '. 
0225' CD 0504' 
0228' CD 0678' 
02281. D63A 

· , 
.READ: 

•• RO: 

CALL 
MOV 
SOl 

. MOV. 
MOV 
POP 
JRZ 
CALL" 
POP 
XCHG 
EXX. 
CALL .. 

.. CALL· 
'SUI 

EXPRI 
A,B 
CR 
:S,A 
C,A 
o 
• .RO 
EXPRI. 
B 

··7GEi.rBIAS, 'IF ANY 
;LOOKAT DELIMITER 
~ALL DONE? . 

., SET UP. RELOCATION 
.;IF CR. ENTERED 
'..1 BIASAMOONT 

;CR ENTERED 
.1 GET RELOCATION 
.. :ACTUAL RELOCATION 

OF 0 

VALUE 

··.·· .. 8L·.131AS; ;;BC':iRELOCATION 
caLF'. '. '.v .. ':. 

·RlX·· "';JGETA'CHARAC£SR 
': • ,ABSOLUTE FILECUEi 
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022D' 
022E' 
0230' 
0232' 
0233' 
0236' 
0237' 
023A' 
023B' 
023£' 
023F' 
0240' 
0241' 
0242' 
0243' 
0244' 
0245' 
0246' 
0248 1 

0249' 
024A' 
024D' 
024E' 
024F' 
0250' 
0252' 
0253' 
0255 1 

0256' 
0257' 
0259' 

47 
E6FE 
20F6 
57 
CD 02AE' 
SF' 
CD 02AE' 
F5 
CD 02AE' 
D9 
D1 
SF 
C5 
D5 
ES 
19 
E3 
DDEl 
D9 
81 
CD 02AE' 
3D 
78 
Cl 
2003 
09 
DD09 
lC 
ID 
2819 
3D 
2822 o 25t\ ' 

02SC I 

025e" 
0262' 
0264' 
0267' 
0269' 
026B' 
026C' CD 
0261'" C3 

CD 02AE' 
CD 02C1' 
20FS 
CD 02AE' 
28BF 
DOES 
E1 

057D' 
0452' 

0272' 
0273' 
0274' 

7C 
85 
C8 

0275' BB 
0276' 21 0034 
0279' 39 
027A' 72 
0278 I 2B 
027C I 73 
027D' C9-
0278' 2E01 
0280' CD 029B' 
0283' 3807 
0285' CD 02Cl' 

•• A: 

.. Ll: 

L004: 

ERR3: 

ERR2: 
DONE: 

LOOR: 
0 .• L1 : 

.•• L5: 

MOV 
ANI 
JRNZ 
MOV 
CALL 
MOV 
CALL 
PUSH 
CALL 
EXX 
POP 
MOV 
PUSH 
PUSH 
PUSH 
DAD 
XTHL 
POP 
EXX 
POP 
CALL 
DCR 
MOV 
POP 
JRNZ 
DAD 
DADX 
INR 
DCR 
JRZ 
DCR 
JRZ 
CALL 
CALL 
JRNZ 
CALL 
JRZ 
PUSH 
POP 
CALL 
JMP 
MOV 
ORA 
RZ 
XCHG 
LXI H, 
DAD 
MOV 
DCX 
MOV 
RET 
,MVI 
CALL. 
JRC 

. CALL 

B/A 
OFEE 
LODO 
O,A 
SBYTE 
E,A 
SBYTE 
PSW 
SBYTE 

o 
E,A 
B 
o 
H 
o 

X 

a 
SBYTE 
A 
A,B 
B 
•• A 
B 
B 
E 
E 
DONE 
A 
LODR 
SBYTE 
STORE 
•• Ll 
SBYTE 
LODO 
X 
H 
LADR 
ERROR 
A,H 
L 

PLOC 
SP 
M,D 
H 
M,E 

t,l 
LODCS 
•• L3 
STORE 

;SAVE CUE CLUE 
:K1LL BIT 0 
: NO, KEEP LOOKING 
1ZERO CHECKSUM 
:GET FILE LENGTH 
;SAVE IN E REG. 
:GET LOAD MSB 
;SAVE IT 
;GET LOAD LSB 
;CHANGE GEARS 
;RECOVER MSB 
;FULL LOAD ADDR 
:8C'=RELOCATION 
;DE'=LOAD ADDR 
1 HL'=BIAS 
; BIAS..fLOAD 
;RESTORE HL' 
: X=BIAS+LOAD 
:DOWNSHIFT 
1HL=LOAD ADDR 
;GET FILE TYPE 
;l=REL. FILE, O=ABS. 
;SAVE CUE BIT 
;BC=RELOCATION 
;ABSOLUTE FILE 
:ELSE RELOCATE 
;BOTH x & EL 
;TEST LENGTH 
;O=OONE 

iTEST CUE 
:RELATIVE 
:NEX1' 
;STORE IT 
;f-tORE COM ING 
7GET CHECKSUM 
:GOOD CHECKSUM 

;TRANSFER 
;PRINT CURRENT LOAD ADDR 
:ABORT 
rDON'T MODIFY IF ZERO 

,ELSE STORE PC 

;INSTACK AREA 

;SET-UP BI'l'COUNTER 
;GET THE BIT 
~DOUBLE BIT 
;WRITE I'l' 
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0288' 20F6 JRNZ •• L1 
028A' 1808 JMPR L004 :TEST CHECKSUM 
028C' 4F • . L3: MOV C,A : SAVE LOW BYTE 
0280' CO 029E' CALL LOOCB ;NEXT CONTROL BIT 
0290' 47 MOV B,A ;SAVE HIGH BYTE 
0291' 09 EXX 
0292' C5 pusa B :GET RELOCATION 
0293' 09 EXX 
0294' E3 XTHL ,INTO HL 
0295' 09 DAD B , RELOCATE 
0296' 70 MOV. A,L ; LOW BYTE 
0297' CD 02C1' CALL STORE ;STORE IT 
029A' 7C MOV A,a 1HIGH BYTE 
0298' E1 POP H ;RESTORE 8L 
029C' 18E7 JMPR •• L5 ;00 THIS AGAIN 
029£' 20 LOOCB: OCR L ,COUNT BITS 
029F' 2007 JRNZ •• Lel ; MORE LEFT 
02A1' CD 02AE' CALL SBYTE :GET NEXT 
02A4' ID OCR E ; COUNT BYTES 
02A5 ' 67 MOV H,A ;SAVE THE BITS 
02A6' 2E08 MVI L,8 :8 BITS/BYTE 
02A8' CO 02AE' •• LC1: CALL SBYTE·· ;GET A DATA BYTE 
02AB' CB24 SLAR H ;TEST NEXT BIT 
02AD' C9 RET 
02AE' C5 SBYTE: PUSH B :PRESERVE BC 
02AF' CD 0500' CALL RIBBLE :GET A CONVERTED ASCII 
0282' 07 RLC 
02B3' 07 RLC 
0284' 07 RLC 
02B5' 07 RLe ;MOVE IT TO HIGH NIBBLE 
0286' 4F MOV C,A ;SAVE IT 
02B7' CO 0500' CALL RIBBLE· ;GET OTHER HALF 
02BA' B1 ORA C . ;MAKE WHOLE 
02B8 ' 4F MOV C,A ;SAVE AGAIN IN C 
02BC' 82 ADD 0 ;OPOATE CHECKSUM 
02BD' 57 MOV O,A ~7NEW CHECKSUM 
02B£' 79 MOV A,C ,CONVERTED BYTE 
02BF' Cl POP B 
02CO' C9 RET. 
02C1' 007700 STORE: MOV o (Xl tA :WRITE TO· MEMORY 
02C4' DOBEOO CMP O{X) 1VALIO WRITE? 
02C7' 20AO JRNZ ERR3 . ' NO • , 
02C9' 0023 INX X :AOVANCE POINTER 
02CB' ID . OCR E : COUNT DOWN 
02CC' C9 RET 

; . 
(, " 

.1 :' THIS ROUTINE ALLOWS BOTH INSPECTION OF & 
; MOOIFICATIONOF,MEMbRY,ON A ByTE BY BYTE 
1. BASIS. ,IT TAKES ONE AODRESS PARAMETER, 

" .. "t,FOLLOWED·,aYA.SPACE~ . TBE,DATAATTHAT 
.;:LOCATIONWILLBE 01 SJ?LAYE 0 • IFl'!', IS 
;;"PESIREO,"T(),CHANGe.I'r~,fl'HE.··VALU!~<lS'THEN 
::;·'::e:NTEREO:~ ... A FOLLOWtNG'SPACE wltiiD1SPLA Y 
; .• ' THE NEXT BYTE... ACA:ltR1AGE RETURN, "leR] ~;y I 

; WILL,'l'ERMINATETRECOMMANO. T.8ESYSTEM 
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02CO ' CO 0533' 
0200' E1 
0201' 7E 
0202' CO 0582' 
0205 1 CD 05FF' 
0208 1 08 
0209' 280F 
020B' FE5F 
0200' 2814 
020F' E5 
02EO' CO OSSA' 
02£3' Dl 
02E4 1 E1 
02E5 1 73 
02E6' 78 
02E7' FEOO 
02£9' C8 
02EA I 23 
02EB' 7D 
02EC' E607 
02EE ' CC 0470' 
02Fl' 180E 
02F3' 2B 
02F4 1 laFS 

02F6' CO 04FF ' 
02F9 1 CD 0470 1 

02FC' 0640 
02FE 1 7E 
02FF' E67F 
0301 1 FE20 
0303= 3002 
0305' 3E2E 
0307' FE7C 
0309' 30FA 
030B' 4F 
030C' CD 0478' 
030F' 'CD 0561' 
0312' IOEA· 
0314' 18E3 

: ADDS A CRLF AT LOCATIONS ENDING WITH EITHER 
; XXXO OR XXXS. TO AID IN DETERMINING THE 

PRESENT ADDRESS, IT IS PRINTED AFTER 
EACH CRLF. A BACKARROW [ ] WILL BACK 
UP THE POINTER AND DISPLAY THE 
PREVIOUS LOCATION. 

; 
SUBS: 

• • SO: 

•• SI: 
• • S3: 

• • S2: 

CALL 
POP 
MOV 
CALL 
CALL 
RC 
JRZ 
CPI 
JRZ 
PUSH 
CALL 
POP 
POP 
MOV 
MOV 
CPI 
RZ 
INX 
MOV 
ANI 
CZ 
JMPR 
DCX 
.TMPR 

EXPRI 
H 
A,M 
LBYTE 
COPCK 

•• SI 
I t 

.7S2 
H 
EXF 
D 
H 
M,E 
A,B 
CR 

H 
A,L 
7 
LFADR 
•• SO 
H 
•• S3 

;GET STARTING AOOR. 

:DISPLAY THE BYTE 
;MODIFY? 
: NO, ALL DONE 
:DON'T MODIFY 
;BACKPP? 

,SAVE POINTER 
;GET NEW VALUE 
:VALUE IN E 

:MODIFY 
1TEST DELIMITER 

: DONE 

,SEE IF TIME TO CRLF 

;TIME TO CRLF 

;DECREMENT POINTER 
;AND'PRINT DATA THERE. 

THIS ROUTINE TRANSLATES THE DATA IN 
; MEMORY TO AN ASCII FORMAT. ALL NON­
; PRINTING CHARACTERS ARE CONVERTED TO 
; .PERIODS. [. 1 .. 

';·THERE ARE 64 CHARACTERS PER LINE. 
· , 
TYPE: 
• • TO: 

•• Tl: 

•• T2: 
.~T3: 

CALL 
CALL 
MVI 
MOV 
ANI 
CPI 
JRNC 
MVI 

. CPl.· 
JRNC 

.. MOV 
CALL .. 

. CALL~ 
PJNZ 

'JMPR .' 

EXLF 
LFAOR 
B,64 
A,M 
7FH 
I I 

.. ,j .• T2'· 
C,A' 

,DISPLAY RANGE 
1DISPLAY ADDRESS 
;CHARACTERS PER LINE 

;KILL PARITY BIT 
. ; RANGE TEST 
;=>SPACE 

"rREPLACE NON-PRINTING 
;ABOVE LOWER CASE z 

.•... ~~LOX ···· .. :'MORE Tdi.~co? 
... Tl;SEEtF"TIME .'1:0 CRLF 
•• TO,"·· 1 YES.;',;!·· 
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0316 I 1600 
0318' CD 0533' 
031B' E1 
031C' 65 
031D' E5 
031E' 33 
031F' 14 
0320' 78 
0321' 0600 
0323' 20F3 
0325' 47 
0326' 4F 
0327' 67 
0328' 6A 
0329' 2D 
032A' 39 
0328' £5 
032(' C5 
0320' C5 
0328' CD 0504' 
0331' C1 
0332 I E1 
0333' DDEl 
0335' SA 
0336' D07EOO 
0339' EDBI 
033B' E2 0359' 
033E' DOES 
0340' E5 
0341' ID 
0342 I 2808 
0344' OD7EFF 
0347' BE 
0348' 20E8 
034A' 23 
0348' DD2B 
034D' 18F2 
034F" E1 
0350 ' E5 
0351' 23 
0352' C5 
0353' CD 057D' 
0356' C1 
0357 ~ 180-4 
0359' 33 
035A' ID 

TAKES NO ADDRESS PARAMETERS. AS MANY 
BYTES MAY BE ENTERED, SEPARATED BY A COMMA, 
AS DESIRED. THE MAXIMUM IS 255, BUT 3-4 IS 
TYPICAL, AND MORE THAN 12 WOULD BE UNUSUAL. 
THE ENTIRE MEMORY IS SEARCHED, STARTING 
FROM ZERO, AND ALL STARTING ADDRESSES OF EACH 

i OCCURENCE OF THE SEARCH STRING ARE PRINTED 
ON THE CONSOLE DEVICE • 

• I 

~vHERE : 
• • WO: . 

FINDC: 

FIND: 

FOOND: 

TELL: 

nONE2: 

MVI 
CALL 
POP 
MOV 
PUSH 
INX 
INR 
MOV 
SUI 
JRNZ 
MOV 
MOV 
MOV 
HOV 
DCR 
DAD 
PUSH 
PUSH 
PUSH 
CALL 
POP 
POP 
POP 
MOV 
MOV 
CCIR 
JPO 
PUSH 
PUSH 
OCR 
JRZ 
MOV 
eMF 
JRNZ 
INX 
DCX 
JMPR 
POP 
PUSH 
DCX 
PUSH 
CALL 
POP 
.1MPR 

·INX 
OCR 

0,0 
EXFR1 
H 
H,L 
H 
SP 
D 
A,B 
CR 
•• WO 
BtA 
C,A 
H,A 
L,D 
L 
SP 
H 
B 
B 
CRLF 
B 
H 
X 
E,O 
A,O{X) 

DONE2 
x 
H 
E 
TELL 
A, .... l(X) 
M 
FIND 
H 
X 
FOUND 
H 
H 
H 
B 
LADR 
B 
FINDC 
SP 
E 

:COUNT SEARCH BYTES 
;GET ONE BYTE 
;PICK IT UP 
:STICK IN HIGH BYTE 
:PUT IT IN STACK 
iADJUST STACK 
iCOUNT UP 
;TEST DELIMITER 

;MORE TO GO 
;CHEAP ZEROES 

;GET BYTE COUNT IN L 
7-1 
;BYTES STORED IN STACK 

;SAVE THAT POINTER 

;RESTORE 
;HL=S'EARCH ADDR 
:X=SEARCH BYTE POINTER 
;RESET COUNT 
:GET THE FIRST SEARCH BYTE 
1COMPARE, INCR., & REPEAT 

)OOD PARITY=DONE 
;SAVE POINTERS 

:FOUND ALL 
;LOOK AT NEXT MATCH 
:TEST NEXT 
iNO MATCH 
:BUMP POINTERS 

;TEST NEXT MATCH 

;SAVE SEARCH COUNT LIMIT 
;TELLCONSOLE 
,RESTORE 

;RESET STACK 

PAGE 15 
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035B' 20FC 
0350' C9 

035E' CO 04FF' 
0361' CO 04EC' 
0364' CO 04AD' 
0367' 01 003A 
036A' CO 04B4' 
0360' D5 
036E' E5 
036F' 04 
0370' CD 0567' 
0373' 3824 
0375' 3E18 
0377' 90 
0378' 20F5 
037A' £1 

JRNZ 
RET 

DONE 2 

; THIS ROUTINE DUMPS MEMORY IN THE STANDARD 
INTEL HEX-FILE FORMAT. A START & END 
PARAMETER IS REQUIRED. AT THE CONCLUSION 

1 OF THE DUMP, AN "END OF FILEIt SHOULD BE 
; GENERATED WITH THE "E" COMMAND. 
· , 
WRITE: CALL 

CALL 
• .WO: CALL 

LXI 
CALL 
PUSH 
PUSH 

• .W1: INR 
CALL 
JRC 
MVI 
SUB 
JRNZ 
pop 

EXLF 
WAIT 
PEOL 
B, , : • 
PO 
D 
H 
B 
HILO 
• .W4 
A,24 
B 
• .WI 
H 

;GET TWO PARAMETERS 
;PAUSE IF TTY CONFIGURATION 
;CRLF TO PUNCH 
;START-OF-FILE CUE 
;PUNCH IT 
: SAVE 
: POINTERS 
;CALCULATE FILE LENGTH 

:SHORT FILE 
;24 BYTES PER FILE 
;ENOUGH YET? 
: NO. 
;GET START AOOR BACK. 
1 SEND. THE BLOCK 

PAGE 16 

0378' CD 0381' 
037!' D1 
037F' 18E3 
0381' 57 

CALL 
POP 
JMPR 

• .W2 
D 
• .WO 
O,A 

;RESTORE END OF FILE POINTER 
;KEEP GOING 

0382 I 78 
0383' CO 05E8' 
0386' CD 05E3' 
0389' AF 
038A' CD 05E8' 
038D' 7E 
038E' CD 05E8' 
0391' 23 
0392' 10F9 
0394' AF 
0395' 92 
0396' C3 05E8 1 

0399' E1 
039A' D1 
0398' AF 
039C I 18E3 

• .W2: MOV 
MOV 
CALL 
CALL 
XRA 
CALL 

• .W3: MOV 
CALL 
INX 
OJNZ 
XRA 
SUB 
JMP 

• .~g: POP 
POP 
XRA 
JMPR 

• , 
· , 

A,B 
PBYTE 
PAOR 
A 
PBYTE 
A,M 
PBYTE 
H 
• .W3 
A 
o 
PBYTE 
H 
o 
A. 
• .W2 

;INITIALIZE CHECKSUM 
; FILE. LENGTH 
1PUNCH IT 
;PUNCHADORESS 
; FILEt TYPE=O 
;PUNCa IT 
;GET A DATA BYTE 
;PUNCH· IT 
;POINT TO NEXT BYTE 

,DECREMENT FILE COUNT 

;CALCULATE CHECKSUM 
~PUNCH IT, RETURN 
;CLEAR STACK 
; OF POINTERS 

. :SET-UP A 
;FINISH UP & RETURN 

• , THIS ROUTINE A IiLOWS DISPLAYING THE 
USER'S CPU REGISTERS. THEY ALSO MAYBE 

:.USING TBEREGIS.TER. NAME AFTER TYPING THE "X". 
; I.E •. XAOO-. ...... . . ..', ... . 
;Ti:iE ,. REGl$TER·MAY Be SKIPPED OVER, OR MODIFIED, 
: SIMILARLY TO THE "S"COMMAND .. 
• Sv 

.,; TO. DISPLA i THE "NORMAt. i.. SYStf!M STATOS , 
,.; SIMPLY TYPE "X[CRl". TO DISPLAY THE 

; AOOITIONAL Z-80R;EGISTERS,FOLLOW 
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039E' 
03Al' 
03A4' 
03A6' 
03A8' 
03AA' 
03AC' 
03AF' 
03B2' 
0384' 
0386' 
03B7' 
03B9' 
03BB' 
03B£' 
03BF' 
O.3CO' 
03C2' 
03C5 1 

03C6' 
03C7' 
o 3(~ [) ~ 

CD 0736' 
21 07C8' 
FEOD 
28SA 
FE27 
200A 
21 07E7' 
CD 0736' 
FEOD 
284C 
BE 
2809 
CB7E 
C2 0452' 
23 
23 
18F4 
CD 0476' 
23 
7E 
47 
E63F 
EB o 3Ct.\ l 

03CB' 
03CC' 
03CE' 
03CF' 
03DO' 
03Dl' 
03D2' 
03D5' 
03D7' 
03D9' 
03DA' 
03D8' 
03DE' 
03£1' 
03E2' 
03E4' 
03E5' 
03E6' CD 

6'"' r. 
2600 
39 
EB 
23 
lA 
CD 0582' 
CB78 
2805 
IB 
lA 
CD 0582' 
CD 05FF' 
08 
2819 
E5 
C5 

OSSA i 

. 03E9' E1 
03EA' FI 
03E8' C5 
03EC' F5 
03ED I 7D 
03£E I L!. 

THE II X" WITH AN APOSTROPHE. 1. E. "X' fCR] .. , 
OR TO EXAMINE A SINGLE "PRIME" REGISTER, 
TYPE THE REGISTER IDENTIFIER AFTER THE 
APOSTROPHE. I.E. X'X 0000-

; THESE REGISTER VALUES ARE PLACED INTO THE CPU 
UPON EXECUTING ANY "GO" COMMAND. (G] 

· , 
XAM: 

• • XO: 

· . Xl: 
• • X2: 

• . X3: 

CALL 
LXI 
CPI 
JRZ 
CPI 
JRNZ 
LXI 
CALL 
CPI 
JRZ 
CMP 
JRZ 
BIT 
JNZ 
INX 
INX 
JMPR 
CALL 
INX 
MOV 
MOV 
ANI 
XCHG 
MOV 
MVI 
DAD 
XCHG 
INX 
LDAX 
CALL 
BIT 
JRZ 
DCX 
LDAX 
CALL 
CALL 
RC 
JRZ 
PUSH 
PUSH 
CALL 
POP 
POP 
PUSH 
PUSH 
MOV 
STAX 

T1 
H,ACTBL 
CR 
•• X6 
It • t. 
.. xo 
H,PRMTB' 
'1'1 
CR 
• • X6 
M 
• • Xl 
7,M 
ERROR 
H 
H 

• • XO 
BLK 
H 
A,M 
B,A 
3FH 

L,A 
H,O 
SP 

H 
D 
LBYTE 
7,B 
• • X3 
D 
o 
LBY'fE 
COPCK 

•• X5 
H 
B 
EXF 
H 
PSW 
B 
PSW 
A,L 
D 

;FULL REG. DISPLAY 

;SEE IF PRIMES WANTED 

;FULL REG. DISPLAY 

;TEST FOR REGISTER NAME 

,SEE IF END OF TABLE 

iSAVE FOR FLAGS 
,CLEAR FLAGS FOR BIAS 

;OISPLACEMENT FRo.M STACK 

;PICK UP REG. VALUE 
;PRINT IT 

,MODIFY? 
;CR ENTERED, ALL DONE 
:SKIP TO. NEXT REG. 

1GET NEW VALUE 

PAGE 17 
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03EF' Cl 

PAGE 18 

03FO' CB78 
03F2' 2803 
031,o~4' 13 

POP 
BIT 
JRZ 
INX 
MOV 
STAX 

B 
7,B 
• • X4 

;SEE IF 8 BIT OR 16 BIT REG. 
;8 BIT 

03F5' 7C 
03F6' 12 
03F7' Cl 
03FS' E1 
03F9' 78 
03FA i FEOD 
03F'C' C8 
03FD ' CB7E 
o 3 Fl:" I CO 
0400' 18C3 
0402' CD 0504' 
0405 1 CD 0476' 
0408 I 7E 
0409' 23 
040A' B7 
040B' F8 
040C' 4F 
040D' CD 0478' 
0410' OE3D 
0412' CD 0478' 
0415' 7E 
0416' 47 
0417' E63F 
0419' 23 
041A' EB 
041B ~ 6r'-' 
041C 2600 
041E' 39 
041F' EB 
0420' CB70 
0422' 200F 
0424; lA 
0425' CD 0582' 
0428' eB78 
042A' 28D9 
042C' lB 
042D' lA 
042£' CD 0582' 
0431' 18D2 
0433' E5 
0434' J.A 
0435' 67 
0436' 1B 
0437' 1A 
0438' 6F 
0439' 7E 
043A' E1 
043B' l8Fl 

•• X4: POP 
POP 
MOV 
CPI 
RZ 

• .XS: BIT 
RNZ 
JMPR 

• • XG: CALL 
• • X7: CALL 

MOV 
INX 
ORA 
RM 
MOV 
CALL 
MVI 
CALL 
MOV 
MOV 
ANI 
INX 
XCHG 

·MOV 
MVI 
DAD 
XCHG 
BIT 
JRNZ 
LDAX 
CALL 
BIT 
JRZ 
DCX 
LDAX 

· .xa: CALL 
JMPR 

•• K9: PUSH 
LDAX 
MOV 
DCX 
LDAX 

. MOV 
MOV 

,POP 
JMPR 

D 
A,B 
D 
B 
H 
A,B 
CR 

7,M 

• • X2 
CRLF 
BLK 
A,M 
H 
A 

C,A 
CO 
C, '::::' 
CO 
A,M 
B,A 
3FH 
H 

L,A 
H,O 
SP 

6,8 
." X9 
o 
LBYTE 
7,8 
• • X7 
o 
D 
LBYTE 
• .X7 
H 
D 
H,A 
D 
D 
L,A 
A,M 
H 

• "xa 

;HIGH BYTE OF 16 BIT REG. 

:TEST DELIMITER 

:CR ENTERED, ALL DONE 
:SEE IF END OF TABLE 
;RETURN IF SO 

:SAVE: FLAGS 
,;CLEAN UP FOR OFFSET 

1TEST FOR SPECIAL "M" 
;PRINT OUT ACTUAL "M" 

" 

1PRINT REG. VALUE 
,SINGLE OR DOUBLE? 
;SINGLE. 

;SAVE HL 
;GET REG. POINTER 
;HIGH BYTE 

iLOW BYTE 
',. ;GET VALUE 
;RESTORE HLi 
;PRINT VAI.iUE.& CONTINUE 

· , 
1 TBrS IS A MESSAGE OIJT'PUT ROUTINE. 

rf IS USED BY THE SIGN~ON AND CRLF. 
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043D' 21 0021 1 

0440' 4E 
0441 1 23 
0442' CD 0478' 
0445' lOF9 
0447 1 CD osoe' 
044.1\' B7 
0448' C8 

044C 1 CD 0730' 
044F' FE03 
0451' CO 

0452' CD 05AC 1 

0455' 11 FFEA 
0458' 19 
0459' F9 
04 "c'f\ ' OE2A 
045C' CD 0478' 
045P' C3 0062' 

0462' CD 0633' 
0465 1 38ER 
0467 ~ SA, 
0468' C9 

0469' CD 05AC' 
046C' 01 0023 
046F' 09 

; POINTER IS IN HL {WHEN ENTERED AT 
; TOM1} AND LENGTH IN B REG. 
· , 
TOM: LXI HiMSG 
TOM1: MOV C,M ;GET A CHARACTER 

INX H :MOVE POINTER 
CALL CO ;OUTPUT IT 
DJNZ TOM1 ;KEEP GOING TILL 
CALL CSTS ;SEE IF AN ABORT 
ORA A : WAITING. 
RZ ;NO. 

SEE IF CONTROL-C IS WAITING 
· ABORT IF SO. I 

; 
CCHK: CALL K! 

CPI 3 :CONTROL-C? 
RNZ 

SYSTEM ERROR ROUTINE. THIS 
; WILL RESTORE THE SYSTEM AFTER 

A SYSTEM ERROR HAS BEEN TAKEN. 
THE I/O CONFIGURATION IS NOT 
AFFECTED. 

· , 
ERROR: CALL MEMSIZ 

B=O 
REQUEST 

LXI 0,-22 1STACK POINTER OFFSET 

· , 

DAD 0 
SPHL ;RESET STACK 
MVI C, ,* I :ANNOUNCE 
CALL CO 
JMP START ;BACK TO 

THIS GETS A READER CHARACTER, 
AND COMAPRES IT WITH IO'REG. 
IT ABORTS ON AN 'OUT-oF:OATA' 
CONDITION. 

ERROR 

WORK 

RIFF: CALL 
JRC 
CMP 
RET 

RI 
ERROR 
o 

:GET READER CHARACTER 
;ABORT ON CA.RRY 

· , 
SIZE: CALL 

LX! 
DAD 

:TEST D 

MEMSIZE 1GET THE VALUE 
B, (ENPX-EXIT) 
B 1AOJUST IT 

PAGE 19 



TDL zao RELOCATING ASSEMBLER VERSION 1.2 
<Zapple Monitor, Version 1.11, Dec. 18 1976> 
/)pyright 1976 by TECHNICAL DESIGN LABS, INC. 

0470' CD 0504' 

0473' CD 057D' 

0476' OE20 

0478' CD 010B' 
04713 1 E603 
047D' 200A 

047F' DBOO 
0481' E680 
0483' 20FA 
048')' 79 
0486' D301 
0488' C9 
0489' 3D 
048A' 200A 

048C' DB04 
048£' £680 
0490' 20FA 
0492· 79 
0493' D305 
0495' C9 

0496' 3D 
0497' C2 0803' 

049A' CD 01 

· , 

; CRLF BEFORE HLSP ROUTINE 
· I 

LFADR: 
; 

· PRINT , 
; AND A 
· , 
HLSP: 
· , 
i PRINT 
· , BLK: 
• , 

CALL CRLF 

THE CURRENT VALUE OF H&L, 
SPACE. 

CALL LADR 

A SPACE ON THE CONSOLE 

MVI C, , , 

: THIS IS THE MAIN CONSOLE 
; OUTPUT ROUTINE. 
• I 

CO: CALL IOCHK 
ANI # CMSK 
JRNZ COO 

· , 
TELEPRINTER CONFIGORATION 
1/0 DRIVER. 

i 
TTYOUT: IN TTS 

ANI TTYBE 
JRNZ TTYOUT 
MOV A,C 
OUT '1''1'0 
RET 

COO: DCR A tCCRT? 
JRNZ COl • NO. , 

; 

· C.R.T. CONFIGURATION DRl-VER. I 

· , 
CRTOUT: IN CRTS 

ANI CRTSE 
JRNZ CRTOUT 
MOV A,C 
00'1' CRTO 
RET 

· I 

COl: DCR A jBATCH? 
JNZ COLOC iNC, MUST 

; LIST .OUTPUT DRIVER ROUTINE 
-A QSERVECTOREDRQtJTINS, USED 
BY THE ASSEMBLER,. ETC. ALSO, 

BE 

WHEN THE ASSIGNED MODE 'IS "BATCH", 
THIS ISft'HEROtJTI.NE U,SEDFORTHE 
MON!TOROtJTl?UT THAT wOULD NORMALLY 
GO TO THE "CONSOLE". 

· , 
LO: CALL IOCRK 

PAGE 20 

USER 
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0490 1 E6CO 
049F' 28DE 
04Al t FE40 
04A3' 28E7 
04A5' FESO 
04A7' CA 0812' 
04AA' C3 0815 1 

04AD' OEOD 
04AF' CD 04B4' 
04B2' OEOA 

04B4' CD 010B' 
0487' E630 
04B9' 28C4 
04BB' FE20 
0480' 200A 

04BF' DB06 
04C1' E680 
04C3 1 20FA 
04CS' 79 
04C6' 0307 
04C8' C9 

04C9' FEIO 
04CB 1 CA oaoc I 

04CE' C3 080F' 

0401' CO 04FF' 
0404 i CD 04EC' 
0407 '.cO' 0596 ~ 
04DA' CD 0591 '. 
04DO' ;4£ 
04DE' CD 04B4' 
04 Ell CO 0 56 7 " i 

04E4' 30F7 

ANI t LMSK 
JRZ TTYOUT 
CPI LCRT 
JRZ CRTOUT 
CPI LINE 
JZ LNLOC ;EXTERNAL VECTOR 
JMP LULOC ,USER DEFINED VECTOR 

· , SEND CRLF TO PUNCH DEVICE 
: 
PEOL: MVI C,CR 

CALL PO 
MVI C,LF 

· , · PUNCH OUTPUT DRIVER ROUTINE , · . , 
PO: 

1 
pOO: 

; 
POI: 

; 

CALL 
ANI 
JRZ 
CPI 
JRNZ .'. 

IN 
. ANI 

JRNZ 
MOV 
OUT 
RE1'.···. 

CPI 
JZ 
JMP 

IOCHK 
tPMSt< . 
TTYOUT 
PCAS 
.POl 

'PCASS 
PCSBE. 
poa 
A;C ... 
peASO .... 

PPTP 
PTPL 
PULOC··· 

;PUNCH=TELEPRINTER 
iCASSETTE? 
: NO. 

;EXTERNAL VECTOR 
rUSER VECTOR 

; THISISA.,sfNARy·rlUMP;.ROOTINE THAT MAY BE 
USED.WITH;'SOTHPAPE:R";TAPEAND/OR.CAS SETTE 

: SYSTEMS o' .IT .PUNCHES.A START....QF.-F ILE MARK 
AND 'l'HENJPONCliES IN FUtL S'-SITS DIRECTLY 

: FROMMEMO,I{Y<o ... ' IT 15· POLLOWEDBYAN END-OF­
; FILE MARKER. ·THESSDUMPSMAY.BELOADED 
; USING THR."!."" COMMAND. 'TBEY ARE USEFUL 
: .' FORFAST:L,QAOIN<hANO: MAY BE VERIFIED 

': USINC TfiSIICi·.(COMPARE)i COMMAND. . .' , \ . . 
• .,' "~. ", ,,' r 

; .JJ<AJ.>,<~2.:i.(CRJ.. ..... ..........•.... . 
;PUNCHES:t,!OM<Al> THRd ·(A2 > 

"~N£D: "Cj(t~:> ··'~x'£p/. "/iGET.·TWO PARAMETERS 
CA~t..,WAXT· "'jPAUSEFOR PUNCH -ON 
:CALL'" LEAD> ~tPt1NCH LEADER 

.. . ', .. · .. ·MC .... ~.Lv··.·~,· ... · ....... , . MARt< '." ;;PONCHFILE MARKER 
. vC,,,M :'jGETMEMORY BYTE 
. CALL:': . PO' •• ". ··.··'·:PUNCH IT 
;CALL', SILO' itSEE IF DONE 
',JRNC ... 0 
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04£6' CD 0591' 

04E9' CD 0596' 

04EC' CD OlOB' 
048F' £633 
04Fl' CO 
04F'2' C3 006E' 

04F5 ' E60F 
04F7' C690 
041"9' 27 
04F'A' CE40 
04FC' 27 
04FD' 4F 
04FE' C9 

04FF' CD 0535' 
0502' D1 
0503' E1 

CALL MARK tPUNCH END FILE MARKER 

; THIS PUNCHES NULLS (LEADER/TRAILER). 
IT RETURNS "QUIET" IN CASE THE PUNCH 
AND CONSOLE ARE THE SAME. 

· i 

NULL: 
· I 

CALL LEAD ;PUNCH NULLS 

THIS ROUTINE WILL PAUSE FOR 
A KEYBOARD CHARACTER. IT IS 

: USED AS A DELAY TO GIVE THE 
; OPERATOR TIME TO TURN ON THE 

TELEPRINTER PUNCa BEFORE SENDING 
A HEX FILE OR BINARY FILE TO 

J THE PUNCH. IT WILL SIMPLY' 
; RETURN IF THE PUNCH & CONSOLE 

ARE NOT BOTH ASSIGNED TO THE 
DEFAULT. (TELEPRINTER). 

· , 
WAIT: CALL IOCHK 

ANI 4/: CMSK 1 #FMSK 
RNZ 
JMp· STARO : RETURN "QUIET" 

· I 

· , 
CONVERT flEX TO ASeII 

CONV: ANI OFH ; LOW 

· I 

• , 

ADI 90B 
DAA 
ACI 40H 
DAA 
MOV C,A 
RET 

GET TWO PARAMETERS, PLACE 
THEM. INCE & BL, AND THEN 
CRLF. 

EXLF: CALL EXPR 
POP 0 
POP H 

; CONSOLE CARRIAGE RETORN& 
LINE FE:€DROUTINE. 

NIBBLE 

THE NUMBER>OF FILL CHARACTERS 
; MAY BE AOJUSTED.TOO-3 .BYTHE 

VALUE PLACED.IN'l'HE B REG. MINIMUM 
; VALOEF'Og"B" IS TWO (2). MAXIMUM 
1 IS FIVE (5 L. . 

ONLY 
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0504' 
0505' 
0507' 
050A ' El 

H 
'2,4 
TOM 

(SET FOR 2 FILLS) 

POP H 
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050B' C9 

OSOC' CD 010B' 
OSOF' E603 
0511' 2004 
0513' DBOO 
0515' 1805 
0517' 3D 
0518' 2009 
OSlA' DB04 
OSlC' E601 
OSlE' 3EOO 
0520' CO 
0521' 2F 
0522' C9 
0523' 3D 
0524' C8 
0525' C3 0818' 

0528' OC 
0529' CD 0535' 
052C I CD 0504' 
C52F' C1 
0530' D1 
0531' El 
0532' C9 

0533' OE01 

o 53 5 I .21 0000 
0538' CD 0736' 
053B' 47 
053C' CD 05D3' 
053F' 3808 
0541' 29 

. , RET 

: TEST THE CURRENT CONSOLES 
1 KEYBOARD FOR A KEY-PRESS. 
; RETURN TRUE (OPPH IN A REG) 

IF THERE IS A CHARACTER 
: WAITING IN THE OART. 
; 
eSTS: lOCHK 

#CMSK 
eso 
TTS 
CSI 

cso: 

CALL 
ANI 
JRNZ 
IN 
JMPR 
OCR 
JRNZ 
IN 
AN! 
MVI 
RNZ 
CMA 
RET· 
OCR 
RZ 
JMP 

A ;CCRT 
CS3 
CRTS 

CSl: TTYOA 
A,PALSE 

CS2: 

CS3: A ;SATCH 

CSLOC ;OSED DEFINED VECTOR 
• 
;GEif THREE PAAAIU:TERS AND 
: CRLF. 
; 
EXPR3 : INR C 

CALL. EXPR 
CALL CRLF 
pop B 
POP 0 
POP H 
RET 

,i . 
. '; GET ONE pARAMETER. 
;NO CRLF • .. ' . 
. 1. .' . 

EXP.tU: MV! e,l 
.. ; . THIS is<THE~;'~AIN i·PARA~E!rER"'GETTiNG" ROUTINE. 
fTHISROUTI~E W.ILLA,80RTON A NON-HEX CHARACTER. 
;IT'rAKES,';'fHie<M()STRECENTLY TYPED FOUR VALl D 

. <1 HEX.CHARACT:£:RSLANo"PL~CESTHEMUP' ON THE STACK. 
r . (ASGNEl:6':BIT,,vALtlt,>CON'l'AINEDIN . TWO 

,::,\8-BIT BYT'ES ... ) . <IFA,CAR1UAGE RETURN IS ENTERED, 
/;i,( :.1'1' WILL\PLACE THEV~LUEOF"OOOOj'IN THE STACK. 

I" -.'., ,. )" • • • .~. 

, ..:::;~1: ~::::': . .' .:1 . . " " \ • . 

~;;·'i~r.':il~: ..... 
,;.'i;..:,. . :'CALL: ..'NIBBLE 
>.·,·JRC • ·• •• Ex.2 
,<,. "DAD Hi 

~'IN!T1ALtZE~L .TO ZERO 
tGETSOME'THfNG FROM CONSOLE 
f:SAVE,! TY,';~:':S,:i:;.! " .. 
,CONVERT ASCll TO . HE X. 
iI:I.iLSGALCtfARACTER DETECTED 
;MULTIPLYB! 16 
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0542' 29 
0543' 29 
0544' 29 
0545' B5 
0546' 6F 
0547' 18EF 
0549' E3 
054A • E5 
054B' 78 
054C' CD 0607' 
054F 1 3002 
0551' 00 
0552' C8 
0553' C2 0452' 
0556' 00 
0557' 20De 
0559' C9 
OSSA' OEOI 
OSSC 1 21 0000 
OS5F' 18DA 

0561' CD 0567' 
0564 1 DO 
0565 1 01 
0566' C9 

0567' 23 

DAD 
DAD 
DAD 
ORA 
MOV 
JMPR 

• • EX2: XTHL 
PUSH 
MOV 
CALL···· 
JRNC 

. OCR. 
RZ ... , 

•• EX3: JNZ···· 
OCR· . 
JRNZ> 
RET 

EXF: MvI· 

· 
LX!· 
JMPR 

H 
H 
H 
L 
L,A 
EXO 

H 
A,B 
QCHK 
•• EX3 
C 

ERROR 
C 
EXPR 

C,I 
H,O 
EX1 

;OR IN THE SINGLE NIaBLE 

1GET SOME. MORE 
:SAVE UP IN STACK 
;REPLACE THE RETURN 
:TEST THE DELIMITER 

rCR ENTERED 
;SHOULD GO TO ZERO 
; RETURN IF IT DOES 
;SOMETHING WRONG 
;00 THIS AGAIN? 
: YES. 
:ELSE RETURN 

; RANGE TES'TING ROUTINES • 
. ~ CARRY SET INDICATES RANGE EXCEEDED. 
· , HILOX: CALt HILO 

· , 

RNC 
pOP. D 
RET'·· 

HILO: INX·· H 

;OK 
:RE'1'URN ONE LEVEL BACK 

;INCREMENT HL 
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0568' 7C MOV·· A,a :TEST FOR CROSSING 64K BORDER 
0569' 85 
O.56A' 37 
0568' C8 
056C' 7S 
0560' 95 
056E' iA 
056F' 9C 
0570' C9 

ORA L 
S'l'C ;CARRY SET=STOP 
RZ. 
MOV·' A,E· 

,YES, BORDER CROSSED 
'1NOW, TEST Ht VS. DE 

sos· ·L 
MOV A,D 
SSB. H 
RET·, .. , ; IF CARRY WAS. SET, THEN STOP 

..... ; 

. ".' .' 
; '< .,~~{';~,~;:. ,~ , 

. :.'1'81 S:ROU'1'~IS;!SUSE~bL,FO'R 

.; DETERMIN1NG>:lU:'t.ATnlEJO'MP 
; . OFFSE'l'S./:;'I~<RE'1'UF{NS''1'BE SOM 
; .. &DIFFER!N.C'E~'O'·. TWO·PARAMETERS~ . 

". 

~ m: g 04FF' .c.:,~.·.H .• ~.·, £.·.·X.··.·.,.;,:).1.,.;: •.•..• , .•. : •. ',: ..... ~ .•. :;: ... ~ ...• · •. -~D.· •. ~ .• :-~.~.;.; .•. ·-.·-;,-:.'.,,· ...•. !: •. · .. !.i'. ~xl::P, .1$A.'t£;ll!t·t'Olf;~ TE R 
0575 1 19 ~.~·O - '<i;GE'T\:cS11M.· /. 
0576' CD 0473"CA.Lti', HLSP>;PRINTIT 
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0579' E1 
057A' B7 
057B' ED52 

0570 1 7C 
057E' CO 0582' 
0581' 70 
0582' F5 
0583' OF 
0584' OF 
0585' OF 
0586' OF 
0587 1 CD 058B' 
058A I FI 
058B' CD 04F5' 
o S8E I C3 0478' 

0591' 01 OSFF 
05941 1803 

Po.P H :THIS IS LATER 
o.RA A rCLEAR CARRY 
DSBC 0 :GET DIFFERENCE 

· PRINT H&L o.N CONSCLE , 
· , 
·LADR: MCV A,H 

CALL LBYTE 
MOV ArL 

LBYTE: PUSH PSW 
RRC 
RRC 
RRC 
RRC 
CALL .. 2 
PCP PSW 

• • 2: CALL CCNV 
JMP Co. 

· THIS Ro.UTINE SENDS EIGHT RUBOUTS , 
· TO. THE PUNCH DEVICE. I 

· I 

MARK: LXI B,OSFF'H iSET-UP B&C 
JMPR LEO 

; 
~THIS RCUTINE SENDS BLANKS TO. THE 
: PUNCH DEVICE. 
· I 

& PRINT IT 

0596' 01 4800 
0599' CD 0484 1 

059C' lOFB 
059E' C9 

LEAD: 
LEO: 

LXI 
,CALL 
DJNZ 
RET 

B,4800H ;PRESET FOR So.ME NULLS 
po. 

059F' £5 
05AO I CD OSAC 1 

OSA3 I 70 
05A4' D63C 
05A.6' 3001 
05A8' 25 
05A9 I 44 
o SA;:,; I E1 
05AB 1 C9 

LEO 

THIS Ro.UTINE RETURNS TO. A USER 
PROGRAM THE CURRENT TOP OF 

; MEMORY VALUE MINUS WCRKSPACE 
AREA USED BY THE Mo.NITCR. 

; 
MEMCK: PUSH 

CALL 
~lOV 
SUI 
JRNC 
DCR 

· .8: 'MOV 
POP 
RET 

H 
MEMSIZ 
A,L 
3CH 
.. s 
H 
B,a 

.H 

THtS ISA CAtLED ROUTINE USED 
; TO CALCULATE THE TOP OF MEMORY 

STARTINGFROMTIU: BOTTOM OF 
MEMORY, AND SEARCHINGiUPWARD UNTIL 

;, FIRSTRjW.l'<IEMORY!SFOONO, AND THEN 
1 CONTINUING UNTIL'THEEND OF THERjW 
; MEMORY. THIS ALLCWSR.O.M. AT ZERO, 

AND INSURES A CONTINUOUS MEMORY BLOCK 
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05AC' C5 
05AD' 01 0000' 
0580' 21 FFFF 
05B3' 24 
051:'34' 7E 
0585' 2F 
0586' 77 
0587' BE 
0588 I 2F 
05B9' 77 
058A' 20F7 
OSBe I 24 
05BO' 7E 
058E' 2F 
05BF' 77 
05eO' BE 
o 5C I' 2F 
05C2' 77 
05C3' 2004 
05(5' 7e 
05C6 I B8 

~ HAS BEEN FOUND. 
IT IS USED BY THE ERROR ROUTINE TO 
RESET THE STACK POINTER AS WELL. 

· , 
MEMSIZ: PUSH 

LXI 
LX! 

• .MO: INR 
MOV 
CMA 
MOV 
eMP 
CMA 
MOV 
JRNZ 

· • Ml: INR 
MOV 
CMA 
MOV 
CMF 
CMA 
MOV 
JRNZ 
MOV 
CMP 
JRNZ 

B 
B,BASE 
H,-1 
H 
A,M 

M,A 
M 

M,A 
• .MO 

: POINT 'ro START OF MONITOR 
:RAM SEARCH STARTING PT. 
:FIRST FINO R/W MEMORY 

B :R/W FOUND, NOW FIND END 
A,M 

M,A 
M 

M,A 
• .M2 
A,B ;TEST FOR MONITOR BORDER 
B 
• .Ml;NOT THERE YET 
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05C7' 20F3 
05C9 I 25 · .M2: OCR 

LXI 
DAD 
POP 
RET 

H ;BACK UP, SUBTRACT WORKSPACE 
o seA I 01 FFDD 
05CD 1 09 
oseE' C1 
05CF ' C9 

05DO' 
05D3' 
05D5' 
05D6' 
05D8' 
05D9' 
05DA' 
05DC' 
05DD' 
050E' 
05EO' 
05E2' 

CD 0678' 
0630 
08 
FE17 
3F 
08 
FEOA 
3F 
DO 
D607 
FEOA 
C9 

05E3 1 7e 
05E4' C"D 05E8' 
05E7' 70 

05E8 I F5 

· I 

· I 

R!BBLE: 
NIBBLE: 

; 

B,EXIT-ENDX 
B 
B ;RESTORE Be 

;VALUE IN BL 

CALL RIX 
SUI '0' 
RC 
CPIICI-'O' 
CMC 
ac 
CPI 10 
CMe 
RNC 
SUl 1A 1 -'9''''1 
CPI OAB 
RET 

,QUALIFY & CONVERT 
1<0 
;>F? 
;PERVERT CARRY 

:NMBR? 
;PERVERT AGAIN 
:RETORN CLEAN 
: AOJUS'l' 
,FILTER ":" THRU U@" 

~ SENOH&t VA.LUE!. TO PONCH DEVICE 
• I 

PAt)R: 

i 

MOV< 
CALL 
MOV 

PBYTB: PUSH 

A,B 
FBYTE 
Att 

PSW :NIBBLE AT.A TIME 
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05E9' OF RRC 
05EA' OF RRC 
05£8' OF RRC 
OSEC' OF RRC 
05ED' CD 04F5 1 CALL CONV 
OSFO' CD 04B4' CALL PO 
OSF3 ' F1 POP pSW 1NEXT 
05F4' F5 PUSH PSW rSAVE 
05F5' CD 04F5' CALL CONV 
OSF8' CD 04B4' CALL PO 

NIBBLE 
FOR CHECKSUM 

OSFB' F1 POP PSW ~ORIGINAL BYTE HERE 
05FC' 82 ADD D ;ADDED TO CHECKSUM 
05PD' 57 MOV D,A ;UpDATE CHECKSUM 
05FE' C9 RET 

· , 
05FF' OE2D COPCK: MVI C, 1_' 

0601' CD 0478 1 CALL· CO 
· i 

0604' CD 0736 1 peHK: CALL TI 
i 
; TEST FOR DELIMITERS 
· I 

0607' FE20 QCHK: CPI , I ; RETURN ZERO IF DELIMITER 
0609' C8 RZ 
0601\ • FE2C CPl , I 

I 

060C • C8 RZ 
060D' FEOD CPI CR iRETURN W/CARRY SET IF CR 
06()F' , 37 'STC 
0610' C8 HZ 
0611' 3F CMC :ELSE NON-ZERO, NO CARRY 
0612' C9 RET 

MAIN CONSOLE INPUT ROUTINE 
· I 

0613' CD 0108' eI: CALL !OCHK 
0616' E603 ANI # eMSK 
0618' 2009 JRNZ CII 

1 TELEPRINTER ROUTINE 
· I 

061A' DBOO Tl'Y!N: 
061e I E601 
061E' 20FA 
0620' DB01 
0622 1 C9 

· , 
0623' 3D ell: 1 CONSOI,E =CR'1'? 
0624' 2009 

~ 

!N~ti~ · C .R.T. . ROUTINE I 

0626' D804 IN CRT$ 
0628' E601 ANI CRTDA 
062A' 20Ffl.. J'RNZ CRTIN 
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062C' DB05 
062E' C9 

062F' 3D 
0630' C2 0800' 

0633' E5 
0634' CD 010B' 
0637' E60C 
0639' 2F 
063A' D303 
063C' 2F 
0630' D303 
0631'" 201B 
0641 1 67 
0642' DBOO 
0644' E601 
0646' 280F 
0648' CS 
0649' 0600 
064B' E3 
064C I E3 
064D' lOFC 
064F' C1 
0650' 25 
0651' 20EF 
0653' AF 
0654' 37 
0655 I El 
0656' C9 
0657' DB01 
0659' B7 
065A' E1 
0658' C9 
065C' PEOS 
065E I 2012 
0660' DEFF 
0662' 6F 
066.3' DBFF 
0665' ED 
0666' 20EB 
0668' D806 
066A' E601 
066C I 20P 5 
066E' D807 
0670' 1887 
0672' E1 
0673' FE04 

. , 
CI2: 

i 

IN 
RET 

OCR 
JNZ 

CRTI 

A 
CILOC 

iBATCH? 
;NO, MUST BE USER DEFINED 

READER INPUT ROUTINE, WITH 
TIME-OUT DELAY. INCLUDES 

i PULSING OF HARDWARE PORT 
TO INDICATE REQUEST FOR 
READER DATA • . , 

HI: 

RIO: 

OLD: 

RI1: 

RI2: 
RID: 

RI3: 

RI4: 

RI6: 

PUSH 
CALL 
ANI 
CMA 
OUT 
CMA 
OUT 
JRNZ 
MOV 
IN 
ANI 
JRZ 
PUSH 
MVI 
XTHL 
XTHL 
DJNZ 
POP 
DCR 
J-RNZ 
XRA 
STC 
POP 
RET 
I.N 
ORA 
POP 
RET 

. cpr 
JRNZ 
IN 
MOV 
IN 
CMp· 
JRNZ 
IN 
ANI. 
JRNZ 
IN 
JMPR 
POl? 
cpr 

H 
rOCHK 
#: RMSK 

RCP 

Rep 
RI3 
a,A 
TTS 
TTYDA 
lU2 
B 
a,o 

DLO 
8 
H 
RIO 
A 

H 

TTl 
A 
H 

RCAS 
RI6 
SWITCH 
L,A 
SWITCH 
L 
RIl 
RCSS 
RCSDA 
RJ4 
RCSD 
RIO 
H 
RPTR 

;PULSE READER CONTROL PORT 
:CLEAR IT 

;NOT TTY 
;CLEAR FOR TIME-OUT TEST 

:WASTE TIME 
iFOR DELAY 

;READ INITIAL SENSE CONDX. 

.; SEE IF SW. ALTERED 

:ABORT IF SO 

;OATA YET? 
:KEEPLOOKING 
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0675' CA 0806' 
0678' C3 0809' 

067B' CO 0462' 
067E' E67F 
0680' C9 

0681' CD 0533' 
0684' El 

.' , 

JZ 
JMP 

RPTPL 
RULOC 

;EXTERNAL ROUTINE 
;USER VECTOR 

THIS ROUTINE GETS REAOER INPUT 
AND KILLS THE PARITY SIT. 

· , 
RIX: 

· , 
CALL 
ANI 
RET 

RIFF 
?FH 

; THIS ROUTINE READS A BINARY FILE 
; IMAGE, IN. THE FORM AS.PUNCHED IN 
; TH.E"U" (UNLOAO)COMMAND. IT TAKES 
; ONE PARAMETER, WHICH IS THE ,STARTING 
;ADDRES$ OF THE LOAD, ANDWltL PRINT 
; THE LAST ADDRESS (+1) LOADED ON THE 
1 CONSOLE DEVICE. 
• , 
LOAD: 

• • LO·': 
• • L1: 

CALL EXPRI iINITIAL LOAD ADDRESS 
pop H 
CALL . CRLF 
MVl O,OFFH;START-OF~FILE TAG 
MV! B~4 ,PIND AT LEAST FOUR OFFH'S 
CALL.. RIFF. 

·JRNZ ... to 
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0685! CD 0504' 
0688' 16FF 
0681\,' 0604 
OG8e' CD 0462' 
068F' 20F9 
0691' 10F9 
0693' CD 0462' 
0696' 28F'B 
OE.9i3 I 77 

• • L2: 
DJNZ •.• t.1 
CALL RIFF i4FOUNO,>NOW WAIT FOR NON-OPFH 

0699' 3E07 
069B' D301 
069D' 23 
069E' CD 0462' 
06Al' 2803 
06A3' 77 
06A4 I ISF7 
06A6' lEOl 
06A8 ' CD 0462' 
06AB' 2009 
06AD' Ie 
06AE' .3E07 
06B0 1 BB 
06B1' 20PS 
06B3' C3 057D 1 

0686' 72 
0687' 23 
0688' ID 
06B9 1 20PS 
068B t 17 
068C I ISDE' 

JRZ •• L2 
. MOV M,A iF I RS1' REAL DATA BYTE 
MVIA,BEtL .;TELL 'TTY 
OUT 'l'TO. . 

• • L3: INX. Ii 
CALL RIFF 
JRZ ' •• ElL {POSSIB.t.EENO OF FILE 
MOV MI'A 
JMPR .L3 

•• EL: MVI'E,l 
• .EL 0: CALL RIFF 

JRN'Z···· .. ELl 
INR .. ' ..E .•.. , ,COONXQuts 
MV1> ··/·A~MAX' "J't90KFOREOF 

,~:~z::~:~:EL():.;'5g~~OMAX ? 
. . JMP,' .... LAOR".1!EP, . PRINT" END ADOR 

..... :etl: MOV: ..... ·;bl,.D',>:··" 
INXC:,H. . 
,DCR\l.·,E';' •..•...... . ·~.~~esTok~ 
JRNZ:'.'osti .... . ............ , ............ . 

'MOV/ i 'Mj~! ." ·i,~tAtB!T:g> 
", . Jl-tP&":..ita· ",!,.~., ,', ·· .. ,.1) 

:",'C' ;,:~>,:,,; . "-'1:~'" >'-;,,v:' -:,"'~,," ,:')- '>,,< 

" ·¥~ts .. ±s~a~'·~~~A~pbtNf(;:~~~i~~~'~~~bt.ING 
RQUTINE·~· •.... ,A:tt .. :U,$E~·REQfS.TERS·ARE·.·.·,SAVED 
tOR DrSPLAYPURPO$eS,."AND. THE CONTENTS 
ARE RESTORED ~iHEN EXECUTiNG A "GO" ,(G) 

.. '." 
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; COMMAND. 
; 

06BE' E5 RESTART: PUSH 
068r' 05 PUSH 
06eO' C5 PUSH 
06Cl' F5 PUSH 
06C2' CO 05AC' CALL 
06CS' EB XCHG ..... 
06e6' 21 OODA LXI H, 
06C9' 39 DAD 
06CA' 0604 MVI 
06ec' EB XCHG 
o 6CO I 2B •• RO: OCX 
06CE' 72 MOV 
o 6CF I 2B OCX: 
0600' 73·MOV 
0601' 01. POP' 
06D2' 10F90JN~ 
0604' Cl POP 
06D5' OB . DCX' 
06D6' F9 spat 

. ,: 

R 
o 
B 
psw 
MEMSIZ 

10 
,sp 
8,4 

H 
<M,n 
H 

, M,E 
o 
.... RO, .i' 

S 
B 

06D7 I 21 0025' . LXI Hi ''rLOCX 
06DA I 39" DAD' ·····SP 

;PUSH ALL REGISTERS 

;GET MONITOR'S STACK VALUE 

,GO UP 10 BYTES IN STACK 

:PICK OFF REG. 

:SAVE IN WORKAREA 

.. ~ , ,. 

:AOJUST p.e •. VALUE 
:SET MON!TOt{ STACK 

06DB'-7E MOV , ' , , 

06DC I 9l.SUS 
06DO' 23 INK 
06DE' 2004:JRNZ ' .... Rl 
06£0' 7EMOlI...· .A,M. 
06£1'90 SUB·'<'B 

{ .' m:: ~r .. ali. [:~;,!;!:!< : ;R3 

06E6 I 7B, MOV;::':-·.';.A,M 

~~~~ :~~05 ~g:t;'~:~:;' c 

g ~ ~~: ;~.. ., '·',i.,:;; ..... ' .. ~~~(!.,>:"\<.A ~ M 
D6EC' 90 '. SUla'<i,·B 

i.;:",tOOl< FOR A TRAP/MATCH 

FOR 2ND TRAP 
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06ED' .2801)1;;\" ". JRZ", •... R3' ': .• , . 

g~~~: ~31' 0020 .'.\~~.!" .. INX·;,·;,;::;,.:':~· .' ',;·'::htO!'l.'RAPSSET" RE-ADJUST P. c. 
,. -lI; .R3,,..:., '. LXI·.Jli,>.LLOCX.",,>: . .::~; 

o 6 F 3 I 3 9 ' ',':,';/8,/::; OAJj~/~ "',S,P , ....... ~/.. 

mi ~ .il·· ·.~!~~,·,!~j~Jllj~i:: 
06r9 I 71 ... :\,\". MOY·."· ',' M,C 
.06FA I 23'<>;,:"", INJ\ ,"·,t "8' 

I!!! :"~4c~::::.· ::!i~t'l~~~~~,",;~'!~IR' 
•• :: ':,'" ;~:.' ~:., ~ ~. "."0 
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0706' 21 0025 
0709' 39 
070A' 01 0200 
070D' 5E 
070E' 71 
070P' 23 
0710' 56 
0711' 71 
0712' 23 
0713' 7B 
0714' B2 
0715' 2802 
0717' 7E 
0718' 12 
0719' 23 
071A' 10Fl 
071C' 08 
0710' D9 
071E' E5 
07lF' D5 
0720' C5 
0721' F5 
0722' ODES 
0724' FDE5 
0726' ED57 
0728' 47 
0729' ED5F 
072B' 4F 
072C' C5 
072D' C3 0062' 

0730' CD 0613' 
0733' E67F 
0735' C9 

0736' CD 0730' 
0739' 3C 
073A I F8 
073B I 3D 
073C I C8 
073D 1 F..E4E 
073F' C8 
0740' FE6E 
0742' 2810 

LXI H, 
DAD 
LXI 

•• R4: MOV 
MOV 
INX 
MOV 
MOV 
INX 
MOV 
ORA 
JRZ 
MOV 
STAX 

•• R5: INX 
DJNZ 
EXAF 
EXX 
POSH 

. POSH 
PUSH 
POSH 
PUSH 
PUSH 
LOAl 
MOV 
LOAR 
MOV 
PUSH 
JMP 

TLOCX 
SP 
8,200H 

. E,M 
M,C 
H 
D,M 
M,e 
H 
A,E 
0 
•• RS 
A,M 
0 
H 
•• R4 

H 
0 
B 
PSW 
X 
Y 

.B,A 

C,A 
B 
START 

:REPLACE BYTES TAKEN FOR TRAP 
. :ZERO OUT STORAGE AREA 

~DO NOTHING IF ZERO 

~STORE BYTE 
1SAME THING 
:FOR OTHER BREAKPOINT 
~GET ALTERNATE SET OF REG.' S 

1AND STORE IN WORKSPACE 

tGBT INTEROPT VECTOR BYTE 

1GBT REFRESH BYTE 

tSAVE 
·,BACK TO START 

i THIS Is THE INTERNAL KEYBOARD 
HANDLING ROUTINE. IT WILL IGNORE 
ROBOUTS (0 FrH) AND BLANKS ( 0 0) , 
AND IT WILL NOT ECHOCR'S & N'S. 

;. (NO N 'SFOR/rHE ./ NULL"COMMAND ) .. 
i IT CONVERTS LOWER CASE .. l'O UPPER 

CASE FOR THE LOOI<-UPOFCOMMANDS • 

; OTHER CaARACTERS ARE ECHOtD AS IrHEY 
; ARE RECIEVEO~ 

CALliI<l 
·lNR. ··cdA 
R.M ..... . 
OCR'· 
RZ . 
cpl' 
RZ>,· •..•• 
CPl.'· 
JF:Z' 

:·'ln l 

•• 1' 

rGtT CHARACTER FROM CONSOLE 
;"CLEAR PARITY BtT 

.;IGNORE RtJBOU1'S 

"rIGNORE NULLS 

'jlGNOREN'S .. FOR NOLL CMND 
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0744' FEOD 
0746' C8 
0747' C5 
0748' 4F 
0749' CD 0478' 
074C' 79 
074D' Cl 
074E' 1"E40 
0750' 08 
0751' FE7B 
0753' DO 
0754' E65F 
0756' C9 

0757' CD 0736' 
075A' FE4F 
075C' 281C 
075£' 1"E49 
0760' C2 0452' 
0763' CD 0533' 
0766' Cl 
0'767 I ED58 
0769' 060S 
076B' CD 0476' 
076E' CB23 
0770' 3£18 
0772' SF 
0773' 4F 
0774' CD 0478' 
0777' lOFS 
0779' C9 
077A' CD 0535' 
077D 1 D1 
077E I Cl 
077F' ED59 
0781' C9 

0782' CD 0528' 

CPI CR ;IGNORE CR'S 
RZ 
PUSH B 
MOV C,A 
CALL CO 
MOV A,e 
POP B 
CPI 'A'-l : CONVERT TO UPPER CASE 
RC 
CPI 'z'+l 
RNC 

• • T: ANI 051"H 

· I 

· , 

· , 

RET 

THIS ROUTINE ALLOWS E<XAMINATION OF 
ANY INPUT PORT, OR THE SENDING OF 
ANY VALUE TO ANY OUTPOTPOR'1'. 

QO<N>,<V> [CR.] 
OUTPUT TO PORT <N>,THE VAJ .. UE <V> 

QI<N> feR) 
DISPLAY THE PORT<N> 

QUERY: T1 

BITS: 

• .Q2: 

QUO: 

'0 I 
QUo 
.' I I 

ERROR 
EXPRI 
B 
E 
B,8 
BLK 
E 
A, '0' >1 

:DISPLAY 8 BITS 

A.:MAKE '.0" OR "I" 
C,A 
CO 
•• Q2 

TH I SROO"1'INEVERIFIESTHE .. CONTENTS 
OF·ONE M.e.MORYSr.,OCKwtTH,A.NOTHER. 

i V<ADDRl.~/;~AObR2>, <ADO~j?... . .. '.' 
VERI~?~ROM.< 1 > TaRU<2> WITH 

; 'l'HE ·CON1'ENTS'OFMENORY·&EGINNING>1l.T <3> 

EXPR3·ij.id~:ficjpARtf~E'l'ERS 

PAGE 32 
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0785' 
0786' 
0787' 
0789' 
07SA' 
0780' 
078E' 
078F' 
0792' 

0794' 
0794' 
0795' 
0796' 
0797' 
0798' 

0799' 
079A' 
079B' 
07 9C I 

079D' 

079E' 
079P' 
07AO' 
D7AII 
07A2' 

07A3' 
07A4 1 

07A5' 
0711.6' 
C7A7' 

07A8' 
07A8' 
07A9' 
07AA' 
07AC I 

07AD' 

OA 
BE 
2805 
C5 
CD 014B' 
Cl 
03 
CD 0561' 
laFl 

43 
54 
43 
42 
55 

52 
54 
50 
43 
55 

50 
54 
50 
43 
55 

4C 
54 
43 
4C 
55 

VERlO: LDAX B 
M CMP 

JRZ 
PTJSH 
CALL 
POP 

•• B 
B 
CERR 
B 

;DISPLAY ERRORS 

• • B: INX B 
HILOX 
VERlO 

CALL 
JMPR· 

~ <SYSTEM 1/0 LOOK-UP TABLE> 

· , 
LT8L: 
• BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
i 
• BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
· 1 

. BYTE 

.BYTE 
• BYTE 
.BYTE 
•. BYTE 

· I 

.B;lTE 
• BYTE 
.8.YTE 
• BYTE 
.BYTE· 
'; .. 
f 

I C I 
IT' 
J C f 
'S' 
' U I 

'R t 
IT' 
' pI 
IC' 
'0' 

I pI 

'T' 
I pi 
'C I 

I U I 

' L' 
'1" 
"e • 
'L' 
'U': 

:CONSOLE ASSIGNMENTS 
;CTTY T=TELEPRINTER 
;CCR'L'C=C.RT(VIDEOMONITOR) 
;BATCfl=COMMANDSFROM READER 
;CUSE USER 

::READERASSIGNMENTS 
;RTTY 
;RPTR 
:RCAS 
;RUSER. 

P.tPAPERTAPE 
C=CASSETTE 
OSER 

: PUNCH. ASSIGNMENTS 
;PTTY 
;PPTP 
~PCASC=CASSETTE 
;PUSER USER 

1LIST ASSIGNMENTS 
:LTTY LIST=TELEPRINTER 
: LCRT ... L!ST=CRT 
;L1NE PRINTER 

.. fLUSER USER 

'lFtIS·· lSASHORtr'···.PROGAAM,EXBCUTEO 
OPON·.EXECUTING·.A UGO ~COMMAND .... 1'1'. 

; rSPLACEDI~<TaE WORK AREA WHEN 
; 'THE. l\10NITdR:~S rNITIAtl~ED, ·As .. ·fT 
; REQUIRES ···.AAM }!,OR PROPER OPERATION. 
; 
Exrt': .... ,JEXIT ROOTINE (LoADS ALL REGIS'T'ERS) 

··l?QP;./i( ·B 
MOV;"',' ·A .,C 
STAR,.;'·'·'; 

,·-;,.,:-t" 

'~10V; i). A, B 
sTAt·.···:,: 

PAGE 33 
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07AF' FOEI POP Y 
07Bl' 00E1 POP X 
07B3' FI POP PSW 
07B4' C1 POP B 
07B5' 01 POP 0 
07B6' E1 POP H 
07B7' 08 EXAF 
07B8' 09 EXX 
07B9 1 01 POP 0 
07BA I C1 POP B 
07B8' PI POP PSW 
07BC' E1 POP Ii 
07BD' r'9 SPliL 
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07BE I 00 NOP 1RESE.RVEOFOR ENABLEINTEROPTS 
078P' 
07C2' 

07C5' 
07C7' 
07C8' 
07CA' 

07CB' 

0015 
0013 
0012 
0011 
0010 
0014 
0031 
0030 
0034 
0017 
0035 
0025 
0020 

0009 
OOOB 
OOOA 
0000 
DOGe 
0008 
COOF 
OOOE 
0007 
0005 
0002 
0003 

21 0000 
C3 0000 

0000 
00 
0000 
00 

LXI· H,O 
JMP 0 

.WORO 0 ;STORAGE AREA FOR TRAP DATA 
eBYTE . 0 
• WORD 0 
.at'!'E 0 

. . 

OISPLACEMEN1'SOF REGISTER 
; STORAGEFROM'NOMAL STACK 

LOCATION',,· 
i 
ENDX: 

Atoc 
BLOC· 
ctOc 
PLOt 
ELOC 
FLOC 
HLOC 
LLOC 
PLOC 
SLOe 
TI,OC· 
TLOCX··· 
tLOCX 

.. 1.5H 
'" 138 
== 128 
:= 11H 
.. lOB 
.. 148 
.. 31B 
.. 30B 

, .• 34H 

= .. 178 
.... 35H 

.. 25H 
20H 

APLOC/> ,.* ... 09H 
BPLQC.; i_OSH 
cJtLPC;'i* OAB 
DPLOC<;.;i .'. OOH 
JSP40~,.;\~. OCR 
FP~OG>;':>:,=··O.sH 
SPLac::, ':Iot.OFH 
LPLQC·::·· =ir'. ·.OE H 
X:LQC:< -07 
1LOC :,.;,11;>05 
.~~g:, ..... ,:,.~ ~ 
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07CB' 

07CB' 4115 
07eD I 4213 
07CF" 4312 
0701' 4411 
0703' 4510 
0705' 4614 
0707' 4831 
07D9' 4C30 
07DB' 4DFl 
OiDD I 50B4 
07DP' 5397 
07El' 4903 

07E3' 

07E7 1 

07E7' 4109 
07£9 1 420B 
07EB' 430ft. 
07ED' 4400 
07EF' 450C 
07Fl' 4608 
07F3' 480F 
07P5' 4COE 
07F7' 4DCF· 
07F9' 5887 
07FB' 5985 
07FD' 5202 
07FF' 80 

0800' 

.. 

0000' 

THIS IS THE TABLE USED TO DETERMINE 
; A VALID .REGISTER IDENTIFIER, AND IT'S 
; DISPLACEMENT FROM THE STACK POINTER. 

· I 

; POSITIONONE= REGISTER NAME, WITH BIT 7 INDICATING 
END OF TABLE. 

; 
POSITION TWO- SIAS FItOM CURRENT ST.a.CK LEVEL OR' ED 

; WITH A TWO-BIT FLAG. OOXXXXXX=BYTE 

· I 

ACTBL: 

10XXXXXX=WORD 
llXXXXXX=SPECIAL FOR UM h REG. 

. ;NORMAL SET OF REGISTERS (8080) 
; PLUS TaE INTE;RUPT REGISTER ("1 ") 

• BYTE I A' I 

.BYTE IB', 
• BYTE 'C', 
• ByTE ·0'., 
• ByTE 'E', 
• BYTE IF i, 
• BYTE 'a', 
.BYTE ILl, 
• BYTE .....• I·M.fj 

, .BY'rE 'PI, 
.BYTE IS·, 
4BYTE II', 

.• aLKB 4. 

ALOC 
BLOC 
CLOC 
OLOC 
ELOC 
FLOC 
BLOC 
LLOC 
BLOC 
·PLOC 

···SLOC 
····lLOC 

!O 
10 
10 
! 0 
10 
!O 
10 
to 
10COH 
1080H 
1080H 
10 

; 
PRMTB::ADOITIONAL SET OF REGISTERS (Z-80) 

· f 

• BYTE lA', 
• BYTE IB't. 
.BYTE·C', 
• BYTE "DI, 
• BYTE IE), 
• BYTE 'FI, 
.a~E ··'B', 
.ByTE *L', 
• BYTEi, ·,'M I., 
• BYTE; , . 'X ., . 
.BY,t>E "''1 1 , 

.enE'It', 
;,BYTE"')80H 

; . ".~., :"; " 

";;::' ,'I 

A,pLOC 
. BPLOC 

·ePLOC 
l)PLOC 
!:PLOC 
FPLOe 
SPLOt: 
LPLOC 
It:PLOC 
;<~LOC 

.·,yt;oc····· 
x aLOe 

~ .; .,:. '; 

'z',': ::~-: :::,~:;~ ~:,:,'" ,. ;<" 

·rit;l') d~;:~~6GAA~,{ 

10 
10 
10. 
!O 
10 
!o 
!O 
10 
tOeOH 
10SOH 
1080H 
to 
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+++++ SYMBOL TABLE +++++, ."," 
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ACTBL 07CB' 
ASSIGN OOBE' 
BELL 0007 
BPLOCOOOB 
CERR 014B' 
CILOC 0800' 
COO 0489' 
CONV 04F5' 
CRLF 0504' 
CRTIN 0626' 
eso 0517' 
CSLOC 0818' 
orsp 0150' 
OONE2 0359 1 

EOF 0174' 
ERROR 0452' 
EXIT 07A8 1 .. 

EXPR3 0528' 
FIND 0~32' 
FPLOC 0008 
HILO 0567 I .' 

HPLOC OOOF 
rOSET 0106' 
LBYTE 0582' 
LF OOOA 
LLOCX 0020 
LOAD 0681' 
LODR 027E' 
LULOC 0815' 
MEMCK 0591'" 
MSGL 0010 
PAOR O.5E3' 
PCASS 0006 
PLOC 0034 
POI 04C9' 
PTTY 0000 
QCHK 0607' 

A88A00045' 
BASE ·0000<' 
BITS 0169' 
BYE 010F<' 
CI·O.i6.l3 1 

CLOC :0'012 
COl 0496' 
COPCK OSPF' 
CRTBEOO'80 
CRTO 00,05 
CSl O~SlC' 
CSTS . 05;OC I 

DLOO:''''!' 
DPLOCQ:OOD' , 
EPLOC ,QQOC ., 

,EXO .0;$;3,$.', 
EXLF 04'rrt. 

,FALSE Jio'1io:· 
F tNDC .' Ol20' 

.... GO'l'O' (11~~Q:" 
·BILOX'O.$6l>' 
ILOCO"9,(i$,> . 
J(J$21 1 . 

'LtRT .'. ';O'O'~'>i 
.LFAOR.O,l7:(1'~ 

;LMSK '(}~,j?:;" 
LOOO".()~8'·' '.' 

.' LP£'OC .. "oo:olf·,, 
LOS.ER'DOCe) 
MEMSIZ'()$:AC' 
NIBS LEds..,;~;" 

,~~~~Eg~::,: 
.; ,,·P.MSK .'QOf:t 

.. ' "PPTP . "'0010, 
.··,':'POLOC 08'p" ... 

"""':""QO"O ." ;O··~17>.:j·. 

RCP 0003 ··;.':'·.:RC· S'O' .: .' ·O~i~.n7·· .. · .. ,·'.':: .. <,:-~,,",~:<: uu, 

,. ': 'RESTAR 0'691' READ 0214' 
R!l 0653' 
RI5 066E' 
RIFF 04'6:2 I 

RPTPL 0806\ 
ROB QOFF 
SENSE 0003 
START 0062· 
Sr1I-rCH OOFF ",,:,' 'TBL Q~tlA:jl_ 
'XI 07:36' -. "to'> TLOC ;#' '~;.:,.' ..... , 
.TOM1 0440' ~'i,;. -",.,;~,,'·TRAP·: ;0: • 
TTO (l001 "TTS ,.'",<;.'.tlJ'QD;:':'~", 
TTYIN061ALi,~i '~ot1,r ;:d·, ','"',' ". 
USER' "0'$00"'> :lO'" ,{i." 

. ." .'. bl16;·'i;!;{{ ":m!iY; 

~~g::OGZ~:e~t'n\I~j~~l':~/:o~t""" 

ALOC 0015 APLOC 0009 
BATCH 0002 BEGIN 0031' 
BLK 0476' BLOC 0013 
CCHK 044C' CCRT 0001 
Cll 0623' CI2 062F' 
CMSK OOFC CO 0478' 
COLOe 0803' COMP 013C' 
CPLOC OOOA CR 0000 
CRTDA 0001 CRTI 0005 
CRTOUT 048C' CRTS 0004 
CS2 0520' CS3 0523' 
CTTY 0000 CUSE 0003 
OLOC 0011 DONE 0272' 
BLOC 0010 ENOX 07CB' 
ERR2 026F'. ERR3 0269 I 

EX1 .. 053S' EXF OSSA' 
EXPR ·0535' EXPIU 0533' 

"IL 0000 FILL 0190' 
FLOC 0014 FOUND 0341 ' 
HELLO 0050' HEXN 0571' 
BLOC ,0031 : HLSP04 7 3 ' 
IOSYT.0'002 IoeHK OlOB' 
1(1" . "O'730~ LADR 057D' 
LEO 0599' LEAD 0596' 

. L'IN!' 0080, LLOC 0030 
tNLOC, <Oa.l2' L0049A' 

... LOll4 •.. ,.02,64.' LOOCS 029E' 
L'l'IL<:, ,.'.0794' LTTY 0000 
MAlttt:< <·0:5:91' MAX 0007 

. MOW, 0;209" MSG 0021' 

fcK~",,<~gg~g :gi~o' :,~ci~~.' 
'PCBSE '0080: PEOL04AO' 
PO.. "'04134' poa 04BF' 

.PRMTB 07E7:' PTPL oaoc 1 

POSE'B. .. ' 003,0, POTA 0110 ' 
QQERY,: ... 07 5 7:,'~' , RCAS 0008 
'RC$1)A,:' OOOJ{~ . RCSS 0006 

,;:~j::...g:;g:; . ~i~g~:~: 
... tU&SLE.OSOO' RID 0659 ' 

RLQC .. · ... ··o.oot> . RMSKOOF3 
,.as't7'0038;· . RTTY 00.00 

',:=~i!::;·;g~:~:j.\t·: ... ··.~~i~~ . "g~~~ : 
"S'1'O.lE;02Cl." :'~'\:'SUBS 0 2CD ' 

'~I~,lnl ,,'\;{"SE!:A mr 
''',lJ:'8 .· .. 04'0:" ':':<">UNLD04Dl l 

>~aj~~';~~f, ... f~.ll,~.,~,{?,~l~~~~~ .• ~.~~~ , 
'\Fi~r~J~\;;'}; .:""'; '., :, i 


