
• CP/M MACRO ASSEM 2.0 11001 ASM IO MODULE 

TITLE 'ASM IO MODULE' 
I/O MODULE FOR CP/M ASSEMBLER 

I 0200 ORG 200H 
0000 = BOOT EQU OOOH ;REBOOT LOCATION 

I/O MODULE ENTRY POINTS 
0200 C3EOOC JMP INIT ;INITIALIZE, START ASSEMBLER 
0203 C3A10D JMP SETUP ;FILE SETUP . 

• 0206 C3CAOD JMP GNC ;GET NEXT CHARACTER 
0209 c-340E JMP PNC ;PUT NEXT OUTPUT CHARACTER 
020C C3AAOE JMP PNB ;PUT NEXT HEX BYTE 
020F C3DEOE JMP PCHAR ;PRINT CONSOLE CHARACTER 
0212 C3BCOC JMP PCON ;PRINT CONSOLE BUFFER TO CRLF 
0215 C3000F JMP WOBUFF ;WRITE OUTBUFFER ,, 0218 C32FOF JMP PERR ;PLACE ERROR CHARACTER INTO PBUFF 
021B C"'4C10 JMP DHEX ;PLACE ~X BYTE INTO OUTPUT BUFFER 
021E L3390F JMP EOR ;END OF ASSEMBLY 

DATA FOR I/O MODULE 
0221 BPC: DS 2 ;BASE PC FOR CURRENT HEX RECORD 
0223 DBL: DS 1 ;HEX BUFFER LENGTH 

I 0224 DBUFF: DS 16 ;HEX BUFFER 

. DISK NAMES , 
0234 CDISK: DS 1 ;CURRENTLY SELECTED DISK 
0235 ADISK: DS 1 ; .ASM DISK 
0236 PDISK: DS 1 ; .PRN DISK 
0237 HDISK: DS 1 ; .HEX DISK 

. COMMON EQUATES , 
0078 = QBMAX EQU 120 ;MAX PRINT SIZE • 010C = QBUFF EQU 10CH ;PRINT BUFFER 
0184 = QBP EQU QBUFF+QBMAX ;PRINT BUFFER POINTER . 

' 0185 = TOKEN EQU QBP+1 ;CURRENT TOKEN UDER SCAN 
0186 = VALUE EQU TOKEN+1 ;VALUE OF NUMBER IN BINARY 
0188 = AC CL EN EQU VALUE+2 ;ACCUMULATOR LENGTH 
0040 = ACMAX EQU 64 ;MAX ACCUMULATOR LENGTH 
0189 = AC CUM EQU ACCLEN+1 . 

' 01C9 = EVALUE EQU ACCUM+ACMAX ;VALUE FROM EXPRESSION ANALYSIS . , 
01CB = SYTOP EQU EVALUE+2 ;CURRENT SYMBOL TOP 
01CD = SYMAX EQU SYTOP+2 ;MAX ADDRESS+1 

j 

01CF = PASS EQu· SYMAX+2 ;CURRENT PASS NUMBER 
0100 = FPC EQU PASS+1 ;FILL ADDRESS FOR DHEX ROUTINE 
0102 = ASPC EQU FPC+2 ;ASSEMBLER'S PSEUDO PC , . , 
OOOD = CR EQU ODH ;CARRIAGE RETURN 1 "' 
OOOA = LF EQU OAH ; LINE FEED CJ',.v\. J . 2. . 2. 

001A = EOF EQU 1AH ;END OF FILE MARK I COPYRIGHT Z0 1980 

I r-.l~IT., REc:i:-.• W'H INC u u rh. , ...,.._,;.;, .~,, r • 

DOS ENTRY POINTS l P. '.). G!'JX 579 
PACiFtC GfiO'!E., CA 93950 ,, ' l -:J-'5{,.. ~i . \, 
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0005 = 
0001 = 
0002 = 
OOOB = 
OOOE = 
OOOF = 
0010 = 
0013 = 
0014 = 
0015 = 
0016 = 
0019 = 
001A = 

0008 = 
0006 = 
0006 = 
0400 = 
0300 = 
0300 = 

0238 
0241 
0244 
0245 
0258 

0259 

41534D 

0262 50524EOO 
0266 
0279 00 

027A 
0283 48455800 
0287 
029A 00 

029B 0004 
029D 

069D 0000 
069F 

099F 0000 
09A1 
005C = 
0001 = 
0009 = 
0080 = 

OCA1 213402 

;DOS ENTRY POINT 
;READ CONSOLE DEVICE 
;WRITE CONSOLE DEVICE 
;CONSOLE CHARACTER READY 

BDOS EQU 
READC EQU 
WRITC EQU 
REDYC EQU 
SELECT EQU 
OPENF EQU 
CLOSF EQU 
DELEF EQU 
READF EQU 
WRITF EQU 
MAKEF EQU 
CSEL EQU 
SETDM EQU 

5H 
1 
2 
11 
14 
15 
16 
19 
20 
21 
22 
25 
26 

;SELECT DISK SPECIFIED BY REGISTER E 
;OPEN FILE 

NSB 
NPB 
NHB 

' 

;CLOSE FILE 
;DELETE FILE 
;READ FILE 
;WRITE FILE 
;MAKE A FILE 
;RETURN CURRENTLY SELECTED DISK 
;SET DMA ADDRESS 

FILE AND BUFFERING PARAMETERS 
EQU 8 ;NUMBER OF SOURCE BUFFERS 
EQU. 6 ;NUMBER OF PRINT BUFFERS 
EQU 6 ;NUMBER OF HEX BUFFERS 

SSIZE EQU NSB*128 
NPB*128 
NHB*128 

PSIZE EQU 
HSIZE EQU 

SCB: 

SCBR: 

CONTROL BLOCKS 
9 ;FILE NAME 
'ASM' ;FILE TYPE 
1 ;REEL NUMBER (ZEROED IN SETUP) 
19 ;MISC AND DISK MAP 

SCBCR: 

FILE 
DS 
DB 
DS 
DS 
DS 1 ;CURRENT RECORD (ZEROED IN SETUP) 

PCB: 9 
'PRN', 0 

OS 
DB 
DS 
DB 

19 
0 ;RECORD TO WRITE NEXT COPYRIGHT C0 1980 . 

' HCB: DS 
DB 
OS 
DB 

9 
DIGITAL RESEARCH, INC. 

. 
' 

'HEX' 0 . , 
19 
0 

POINTERS AND BUFFERS 

r. 0. BOX 5i'J 
PAClflC Gi\OVE. CA 93950 

SBP: OW SSIZE ;NEXT CHARACTER POSITION TO READ 
SBUFF: DS SSIZE . 
' PBP: OW 
PBUFF: OS . 
' HBP: OW 
HBUFF: OS 
FCB EQU 
FNM EQU 
FLN EQU 
BUFF EQU 

0 
PSIZE 

0 
HSIZE 
5CH 
1 
9 
80H 

;FILE CONTROL BLOCK ADDRESS 
;POSITION OF FILE NAME. 
;FILE NAME LENGTH 
;INPUT DISK BUFFER ADDRESS 

SEL: ;SELECT DISK IN REG-A 
LXI H,CDISK 

• 

1 

l 

i. 

• 



• 

• 
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OCA4 BE 
OCA5 ca 
OCA6 77 
OCA7 5F 
OCA8 OEOE 
OCAA CD0500 
OCAD cg 

OCAE 23 
OCAF 7E 
OCBO FE20 
OCB2 CAB80C 
OCB5 DE41 
OCB7 cg 
OCB8 3A3402 
OCBB cg 

OCBC 7E 
OCBD CDDEOE 
OCCO 7E 
OCC1 23 
OCC2 FEOD 
OCC4 C2BCOC 
OCC7 3EOA 
OCC9 CDDEOE 
OCCC C9 

OCCD 115COO 
OCDO 0609 
OCD2 1A 
OCD3 FE3F 
OCD5 CABBOD 
OCD8 77 
OCD9 23 
OCDA 13 
OCDB 05 
OCDC C2D20C 
OCDF cg 

OCEO 21AOOF 
OCE3 CDBCOC 
OCE6 C33FOD 

OCE9 OEOF 
OCEB CD0500 
OCEE FEFF 
OCFO CO 

OCF1 21B90F 
OCF4 CDBCOC 
OCF7 C30000 

. 
' 

CMP 
RZ 
MOV 
MOV 
MVI 
CALL 
RET 

M ;SAME? 

M,A ;CHANGE CURRENT DISK 
E,A 
C,SELECT 
BDOS 

SCNP: ;SCAN THE NEXT PARAMETER 
INX H 
MOV A,M 
CPI I I 

JZ SCNPO 
SBI 1 A 1 ;NORMALIZE 
RET 

SCNPO: LDA CDISK 
RET 

PCON: ;PRINT MESSAGE AT H,L TO CONSOLE DEVICE 

. 
' FNAME: 

FNAMO: 

. 
' INIT: 

. , 
OPEN: 

MOV 
CALL 
MOV 
INX 
CPI 
JNZ 
MVI 
CALL 
RET 

A,M 
P.CHAR 
A,M 
H 
CR 
PCON 
A,LF­
PCHAR 

;FILL 
LXI 
MVI 
LDAX 
CPI 
JZ 
MOV 
INX 
INX 
DCR 
JNZ 
RET 

NAME FROM D~FAULT FILE CONTROL BLOCK 
D,FCB 
B,FLN 
D ;GET NEXT FILE CHARACTER 
'?, 

FNERR 
M,A 
H 
D 
B 
FNAMO 

;FILE NAME ERROR 
;STORE TO FILE CNTRL BLOC~ 

;FOR NEXT CHARACTER 

;SET UP 
LXI 
CALL 
JMP 

STACK AND FILES, START ASSEMBLER 
H,TITL 
PCON 
SETO 

;OPEN FILE ADDRESSED BY D,E 
MVI C, OPENF 
CALL BDOS 
CPI 255 
RNZ 
OPEN ERROR 
LXI H,ERROP 
CALL . PCON 
JMP BOOT 

I __ _ 
COPYRIGHT© 1980 

DiGiT AL RESEARCH, INC. 
?. 0. 30X 573 

PACIFiC GP.OVE, CA 93950 

SERLb,l # -------
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OCFA OE10 
OCFC CD0500 
OCFF FEFF 
OD01 CO 
OD02 212910 
OD05 CDBCOC 
OD08 C30000 

ODOB OE13 
ODOD C30500 

OD10 OE16 
OD12 CD0500 
OD15 FEFF 
OD17 CO 

OD18 21DOOF 
OD1B CDBCOC 
OD1E C30000 

OD21 3A3502 
OD24 CDA10C 
OD27 C9 

OD28 3A3602 
OD2B FE19 
OD2D ca 
OD2E FE17 
OD30 C9 

OD31 3A3602 
OD34 CDA10C 
OD37 C9 

OD38 3A3702 
OD3B CDA10C 
OD3E C9 

OD3F 3A5COO 
OD42 FE20 
OD44 CABBOD 
OD47 OE19 
OD49 CD0500 
OD4C 323402 

OD4F 216400 
OD52 CDAEOC 
OD55 323502 
OD58 CDAEOC 

' CLOSE: ;CLOSh 
MVI 
CALL 
CPI 
RNZ 
LXI 
.CALL 
JMP 

FILE ADDRESSED BY D,E 
C,CLOSF 
BDOS 
255 

H,ERRCL 
PCON 
BOOT 

;CLOSE OK 

DELETE: ; DELE1'E FILE ADDRESSED BY D, E 
MVI C,DELEF 
JMP BDOS . , 

MAKE: ;MAKE FILE ADDRESSED BY D,E 
MVI C,MAKEF 
CALL BDOS 
CPI 255 
RNZ 
MAKE ERROR 
LXI H,ERRMA 
CALL PCON 
JMP BOOT 

SELA: LDA ADISK 
SEL 

. 
' NPR: 

, 

CALL 
RET 

;RETURN ZERO FLAG IF NO PRINT FILE 
LDA PDISK 
CPI 'z'-'A' 
RZ 
CPI 'X'-'A' ;CONSOLE 
RET 

SELP: LDA PD I SK 
SEL 

COPYRiGHT G) 1980 
D!Gl 1 AL RESEARCH, INC. 

, 

CALL 
RET P. G. BOX 579 

Pr.c;nc G;\CVE. CA 93950 
SELH: LDA HD I SK 

SEL SERIAL;¢ _____ _ 

. 
' SETO: 

CALL 
RET 

;SET UP 
LDA 

FILES FOR INPUT AND OUTPUT 
FCB ;GET FIRST CHARACTER 

CPI 
JZ 
MVI 
CALL 
STA 

SCAN 
LXI 
CALL 
STA 
CALL 

' ' ;MAY HAVE FORGOTTEN NAME 
F~ERR ;FILE NAME ERROR 
C,CSEL ;CURRENT DISK? 
BDOS ;GET IT TO REG-A 
CDISK 

PARAMETERS 
H,FCB+FLN-1 
SCNP 
ADISK 
SCNP 

• 

• 

··.~ 
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OD5B 323702 
OD5E CDAEOC 
OD61 323602 

OD64 213802 
OD67 CDCDOC 

OD6A CD280D 
OD6D CA830D 
OD70 215902 
OD73 E5 
OD74 E5 
OD75 CDCDOC 
OD78 CD310D 
OD7B D1 
OD7C CDOBOD 
OD7F D1 
OD80 CD100D 

OD83 3A3702 
OD86 FE19 
OD88 CA9EOD 
OD8B 217A02 
OD8E E5 
OD8F E5 
OD90 CDCDOC 
OD93 CD380D 
OD96 D1 
OD97 CDOBOD 
OD9A D1 
OD9B CD100D 

OD9E C30011 

ODA1 210004 
ODA4 229B02 
ODA7 AF 
ODA8 324402 
ODAB 325802 
ODAE 322302 
ODB1 CD210D 
ODB4 113802 
ODB7 CDE90C 

ODBA C9 

ODBB 21E30F 
ODBE CDBCOC 
ODC1 C30000 

; , 

STA 
CALL 
STA 

LXI 
CALL 

CALL 
JZ 
LXI 
PUSH 
PUSH 
CALL 
CALL 
POP 
CALL 
POP 
CALL 

HDISK 
SCNP 
PD I SK 

H,SCB ;ADDRESS SOURCE FILE CONTROL BLOCK 
FNAME ;FILE NAME OBTAINED FROM DEFAULT FCB 

NPR 
NOPR 
H,PCB 
H 
H 
FNAME 
SELP 
D 
DELETE 
D 
MAKE 

;Z OR X? 

;ADDRESS PRINT FILE CONTROL ~LOCK 
.;SAVE A COPY FOR OPEN 
;SAVE A COPY FOR DELETE 
;FILL PCB 

;FCB ADDRESS 

;FCB ADDRESS 

NOPR: ;TEST" FOR HEX FILE 
LDA HDISK 
CPI 'z'-'A' 
JZ NO HEX 
LXI H,HCB 
PUSH H 
PUSH H 
CALL FNAME 
CALL SELH 
POP D 
CALL DELETE 
POP D 
CALL MAKE 

FILES SET UP, CALL ASSEMBLER 
NOHEX: JMP ENDMOD 

' SETUP: 

' FNERR: 

' GCOMP: 

;SETUP 
LXI 
SHLD 
XRA 
STA 
STA 
STA 
CALL 
LXI 
CALL 

INPUT FILE FOR SOURCE PROGRAM 

RET 

H,SSIZE 
SBP 
A 
SCBR 
SCBCR 
DBL 
SELA 
D,SCB 
OPEN 

;FILE NAME ERROR 
LXI H,ERRFN 
CALL PCON 
JMP BOOT 

;CAUSE IMMEDIATE READ 
;ZERO VALUE 
;CLEAR REEL NUMBER 

;CLEAR CURRENT RECORD 
· ; CLEAR". HEX BUFFER LENGTH 

) ______ _ 
COPYRIGHT© 1980 

DIGITAL RESEARCH, INC. 
P. Q. BOX 579 

PACIFIC GRC'JE, CA 93950 I SERIAL # _____ _ 
;COMPARE D,E AGAINS H,L 
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0T)C4 7A MOV A,D 
0J)C5 BC CMP H 
ODC6 CO RNZ 
ODC7 7B MOV A,E • ODC8 BD CMP L 
ODC9 C9 RET . , 

GNC: ;GET NEXT CHARACTER FROM SOURCE BUFFER .· 
ODCA C5 PUSH B 
0DcB·D5 PUSH D 
uDCC E5 PUSH H ;ENVIRONMENT SAVED 
ODCD 2A9B02 LHLD SBP. 
ODDO 110004 LXI D,SSIZE 
ODD3 CDC40D CALL GCOMP 
9DD6 C2190E JNZ GNC2 f. .. , 

READ ANOTHER BUFFER 
ODD9 CD210D CALL SELA 
ODDC 210000 LXI H,O 
ODDF 229B02 SHLD SBP 
ODE2 0608 MVI B,NSB ;NUMBER OF SOURCE BUFFERS I' 

1. 

ODE4 219D02 LXI H,SBUFF 
GNCO: ;READ 128 BYTES 

OOEj C5 PUSH B ;SAVE COUNT 
ODE8 E5 PUSH H ;SAVE BUFFER ADDRESS 
ODE9. OE14 MVI C,READF 
ODEB 113802 LXI D,SCB 
ODEE CD0500 CALL BDOS ;PERFORM THE READ 
ODFf E1 POP H ;RESTORE BUFFER ADDRESS 
ODF2 C1 POP B ;RESTORE BUFFER COUNT 
ODF3 B7 ORA A ;SET FLAGS 
ODF4 OE80 MVI C,128 
ODF6 C20DOE JNZ GNC1 

NORMAL READ OCCURRED 
ODF9 118000 LXI D,BUFF ;SOURCE BUFFER ADDRESS 
ODFC OE80 MVI C, 128 
ODFE 1A MOVO: LDAX D ;GET CHARACTER 
ODFF 77 MOV M,A ;STORE CHARACTER 

J OEOO 13 INX D 
bE01 23 INX H 
OE02 OD DCR c 
OE03 C2FEOD JNZ MOVO 

COPYR!GHTD 1980 BUFFER LOADED, TRY NEXT BUFFER 

OE06 05 DCR B DIGITAL RESEARCH, INC. I 
P. 0. 30X 579 OE07 C2E70D JNZ GNCO ?l\C:nc Gi1G':E, C,\ 33350 

OEOA C3190E JMP GNC2 . 
SERIAL# , 

GNC1: ;EOF OR ERROR 
OEOD FE03 CPI 3 ; ALLOW 0, 1 , 2 ct 
OEOF D22BOE JNC FRERR ;FILE READ ERROR 
OE12 361A GNCE: MVI M,EOF ;STORE AND END OF FILE CHARACTER 
OE14 23 INX H 
OE15 OD DCR t: 
OE16 C2120E JNZ GNCE ;FILL CURRENT BUFFER WITH EOF'S 

• 



• 

• 

I 

• 

• 

• 
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OE19 119D02 
OE1C 2A9B02 
OE1F E5 
OE20 23 
OE21 229B02 
OE24 E1 
OE25 19 
OE26 7E 
OE27 E1 
OE28 D1 
OE29 C1 
OE2A C9 

GNC2: 

. 
' 

11001 

;GET 
LXI 
LHLD 
PUSH 
INX 
SHLD 
POP 
DAD 
MOV 
POP 
POP 
POP 
RET 

ASM IO MODULE 

CHARACTER TO ACCUMULATOR AND RETURN 
D,SBUFF 
SBP' 
H 
H 
SBP 
H 
D 
A,M 
H 
D 
B 

;SAVE CURRENT SBP 
;READY FOR NEXT READ 

;RESTORE PREVIOUS SBP 
;ABSOLUTE ADDRESS OF CHARACTER 
;GET IT 

OE2B 21FAOF 
OE2E CDBCOC 
OE31 C30000 

FRERR: LXI H,ERRFR 

OE34 C5 

OE35 47 
OE36 3A3602 
OE39 FE19 
OE3B CA510E 

. OE3E FE17 
OE40 78 
OE41 C24AOE 
OE44. CDDEOE 
OE47 C3510E 

OE4A D5 
OE4B E5 
OE4C CD530E 
OE4F E1 
OE50 D1 
OE51 C1 
OE52 C9 

OE53 2A9D06 
OE56 EB 
OE57 219F06 
OE5A 19 
OE5B 77 
OE5C EB 
OE5D 23 
OE5E 229D06 
OE61 EB 
OE62 210003-
0E65 CDC40D 
OE68 CO 

' PNC: 

.. 
' 

. ' . 
PNGO: 

PNRET: 

. 
' PNCF: 

CALL 
JMP 

PCON ;PRINT READ ERROR MESSAGE 
BOOT 

;SAME AT PNCF, BUT ENVIRONMENT IS SAVED FIRST 
PUSH B 
CHECK FOR CONSOLE OUTPUT I NO OUTPUT 
MOV B, A · ; SAVE CHARACTER 
LDA PDISK ;Z OR X? 
CPI 'z'-'A' ;Z NO OUTPUT 
JZ PNRET 

'X' - 'A' CPI 
MOV 
JNZ 
CALL 
JMP 

A,B ;RECOVER CHAR FOR ·coN OUT 
PNGO 
PCHAR 
PNRET 

NOT X OR Z, SO PRINT IT 
PUSH D 
PUSH H 
CALL PNCF 
POP H 

COPYRIGHT© 1980 
POP D 
POP B 
RET DIGI rnL RESEARCH, INC . 
;PRINT 
LHLD 
XCHG 
LXI 
DAD 
MOV 
XCHG 
INX 
SHLD 
XCHG 
LXI 
CALL 
RNZ 

NEXT CHARACTER 
PBP 

P. 0. BOX 579 
p,,Cif!C G~JV(, CA 93950 

H,PBUFF 
D 
M,A 

H 
PBP 

H,PSIZE 
GCOMP 

SERIAL#-----

;CHARACTER STORED AT PBP 
;PBP TO H,L 
;POINT TO NEXT CHARACTER 
;REPLACE IT 

;AT END OF BUFFER? 
;RETURN IF NOT 

IN PBUFF 

OVERFLOW, WRITE BUFFER 



CP/M MACRO ASSEM 2.0 

OE69 CD310D 
OE6C 210000 
OE6F 229D06 
OE72 219F06 
OE75 115902 
OE78 0606 

OE7A 7E 
OE7B FE1A 
OE7D ca 
OE7E C5 
OE7-:o D5 
OE80 OE80 
OE82 118000 

OE85 7E 
OE86 12 
OE87 23 
OE88 13 
OE89 OD 
OE8A C2850E 

OE8D D1 
OE8E D5 
OE8F E5 
OE90 OE15 
OE92 CD0500 
OE95 E1 
OE96 D1 
OE97 C1 
OE98 B7 
OE99 C2A10E 

OE9C 05 
OE9D ca 
OE9E C37AOE 

OEA1 211110 
OEA4 CDBCOC 
OEA7 C3770F 

OEAA C5 
OEAB D5 
OEAC E5 
OEAD CDB40E . 
OEBO E1 
OEBl D1 

. , 
WBUFF: 

WBUFO: 

. , 
FWERR: 

. 
' PNB: 

• 11008 ASM IO MODULE 

CALL SELP 
LXI H,O 
SHLD PBP 
LXI H,PBUFF • 
LXI D,PCB ;D,E ADDRESS FILE CONTROL BLOCK 
MVI B,NPB ;NUMBER OF BUFFERS TO B 
(DROP THROUGH TO WBUFF) 

;WRITE BUFFERS STARTING AT H,L FOR B BUFFERS 
CHECK FOR·EOF'S 
MOV A,M 
CPI EOF 
RZ ;DON'T DO THE WRITE 

PUSH B ;SAVE NUMBER OF BUFFERS if 
PUSH D ;SAVE FCB ADDRESS 
MVI C,128 ;READY FOR MOVE 
LXI D,BUFF 
;MOVE TO BUFFER 
MOV A,M ;GET CHARACTER 
STAX D ;PUT CHARACTER w 

'..t 

INX H 
INX D 
DCR c 
JNZ WBUFO 

WRITE BUFFER l 
POP D ;RECOVER FCB ADDRESS 
PUSH D ;SAVE IT AGAIN FOR LATER 
PUSH H ;SAVE BUFFER ADDRESS 
MVI C,WRITF ;DOS WRITE FUNCTION 
CALL BDOS 
POP H ;RECOVER BUFFER ADDRESS " 
POP D ;RECOVER FCB ADDRESS 
POP B ;RECOVER BUFFER COUNT 
ORA A ;SET ERROR RETURN FLAGS 
JNZ FWERR 

WRITE OK I 

DCR B 
RZ ;RETURN IF NO MORE BUFFERS TO WRITE 
JMP WBUFF 

;ERROR IN WRITE 'I 
LXI H,ERRFW 
CALL PCON ;ERROR MESSAGE OUT 
JMP EORC ;TO CLOSE AND REBOOT 

;PUT NEXT HEX BYTE 
PUSH B 
PUSH D COPYRIGHT CC) 1980 
PUSH H 
CALL PNBF DIGIT Al RESE~RCH, INC. 
POP H 
POP D • 

P. o. eox 579 

I PAC:c GfiOVE, er. 93D5i} 

SERIAL r. ··-----
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OEB2 C1 
OEB3 cg 

OEB4 2AgFQg 
OEB7 EB 
OEB8 21A1Qg 
OEBB 1g 
OEBC 77 
OEBD EB 
OEBE 23 
OEBF 22gFog 
OEC2 EB 
OEC3 210003 
OEC6 CDC40D 
OECg CO 

OECA CD380D 
OECD 210000 
OEDO 229F09 
OED3 21A109 
OED6 117A02 
OEDg 0606 
OEDB C37AOE 

OEDE C5 
OEDF 05 
OEEO E5 
OEE1 OE02 
OEE3 5F 
OEE4 CD0500 
OEE7 E1 
OEE8 D1 
OEEg C1 
OEEA cg 

OEEB 4F 
OEEC CD340E 
OEEF 3AOC01 
OEF2 FE20 
OEF4 ca 

OEF5 3A3602 
OEF8 FE17 
OEFA ca 

OEFB 7g 
OEFC CDDEOE 
OEFF C9 

OFOO 3A8401 

. , 
POP 
RET 

B 

PNBF: ;PUT NEXT BYTE 

, 
PCHAR: 

. 
' WOCHAR: 

. 
' 

(SIMILAR TO THE PNCF SUBROUTINE) 
LHLD HBP 
XCHG 
LXI H,HBUFF 
DAD D 
MOV M,A ;CHARACTER STORED AT HBP IN HBUFF 
XCHG 
INX H ;HBP INCREMENTED 
SHLD HBP. 
XCHG ;BACK TO D,E 
LXI H,HSIZE 
CALL GCOMP ;EQUAL? 
RNZ 

OVERFLOW, WRITE BUFFERS 
CALL SELH 
LXI H,O 
SHLD HBP 
LXI H,HBUFF 
LXI D,HCB ;FILE CONTROL BLOCK FOR HEX FILE 
MVI B,NHB 
JMP WBUFF ;WRITE BUFFERS 

;PRINT CHARACTER IN REGISTER A,....----------~ 
PUSH B 
PUSH D 
PUSH 
MVI. 
MOV 
CALL 
POP 
POP 
POP 
RET 

;WRITE 
MOV 
CALL 
LDA 
CPI 
RZ 
ERROR 
LDA 
CPI 
RZ 

MOV 
CALL 
RET 

H 
C,WRITC 
E,A 
BDOS 
H 
D 
B 

COPYRIGHT D 1980 
O!Gl f AL RESE.~RCH, INC. 

P. 0. J;~X 573 
PACiFlC GROVE, CA 93950 

Sr-RIA! ~ C.1 .... 1-f- -------

CHARACTER IN REG-A WITH REFLECT AT CONSOLE IF ERROR 
C, A ; SA VE THE CHAR 
PNC ;PRINT CHAR 
QBUFF , , 

IN LINE 
PDISK 
'X'-'A' 

;ALREADY PRINTED IF 'X' 

A,C ;RECOVER CHARACTER 
PCHAR ;PRINT IT 

WOBUFF: ;WRITE THE OUTPUT BUFFER TO THE PRINT FILE 
LDA QBP ; GET CHARACTER COUNT 
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OF03 210C01 
OF06 B7 
OF07 CA150F 

OFOA 47 
OFOB 7E 
OFOC CDEBOE 
OFOF 23 
OF10 78 
OF11 3D 
OF12 C3060F 

OF15 328401 

OF18 3EOD 
OF1A CDEBOE 
OF1D 3EOA 
OF1F CDEBOE 
OF22 210C01 

. OF25 3E78 
OF27 3620 
OF2g 23 
OF2A 3D 
OF2B C2270F 
OF2E cg 

OF2F 47 
OF30 210C01 
OF33 7E 
OF34 FE20 
OF36 CO 
OF37 70 
OF38 cg 

OF3g CD280D 
OF3C CA4FOF 

OF3F 2AgD06 
OF42 7D 
OF43 B4 
OF44 CA4FOF 
OF47 3E1A 
OF4g CD340E 
OF4C C33FOF 

OF4F 3A3702 
OF52 FE1g 
OF54 CA770F 

OF57 3A2302 
OF5A B7 

LXI H,QBUFF ;BASE OF BUFFER 
WOBO: ORA A ;ZERO COUNT? 

JZ WOBE 
NOT END, SAVE COUNT AND GET CHARACTER • 
MOV B,A ;SAVE COUNT 
MOV A,M 
CALL WOCHAR ;WRITE CHARACTER 
INX H ; ADDRESS NEXT CHARACTER OF BUFFE~ 
MOV A, B ; GET COUNT 
DCR A 
JMP WOBO 

WOBE: ;END OF PRINT - ZERO QBP 
STA QBP 
FOLLOW BY CR LF 
MVI A,r~ 

CALL WOCHAR 
MVI A,LF 
CALL WOCHAR 
LXI H,QBUFF 
MVI A,QBMAX ;READY TO BLANK OUT 

WOB2: MVI M,' ' 
INX H 
DCR A 
JNZ WOB2 
RET COPYRIGHT@ 1980 

. I 
DIGI IAL RESEARCH, !NC • , 

PERR: P. 0. BOX 579 QBUFF ERROR MESSAGE POSITION 
B,A ;SAVE CHARACTER Pt\CiFIC GRO'iE, CA 93950 

H,QBUFF 

;FILL 
MOV 
LXI 
MOV 
CPI 
RNZ 
MOV 
RET 

A,M I Sr:R•:'L .... J, 
. __ ~ __ i_n __ '_r_-_--:_-:_-_-________ _.1 

EOR: 

EOR2: 

. 
' 

;END 
CALL 
JZ 
FILL 
LHLD 
MOV 
ORA 
JZ 
MVI 
CALL 
JMP 

;DON'T CHANGE IT IF ALREADY SET 
M,B ;STORE ERROR CHARACTER 

OF ASSEMBLER 
NPR ;Z OR A? 
EOPR 

OUTPUT FILES WITH EOF'S 
PBP 
A,L 
H 
EOPR 
A,EOF 
PNC 
EOR2 

;VALUE ZERO? 

;CTL-Z IS END OF FILE 
;PUT ENDFILES IN PnINT BUFFER 
;EVENTUALLY BUFFER IS WRITTEN 

EOPR: ;END OF PRINT FILE, CHECK HEX 
LDA HDISK 
CPI 'z'-'A' 
JZ EORC 

EORO: ;WRITE TERMINATING RECORD INTO HEX FILE 
LDA DBL ;MAY BE ZERO ALREADY 
ORA A 

I 

• 

• 



• 

• 

• 

• 

• 

I 

• 

• 

• 
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OF5B C4B810 
OF5E 2AD001 
OF61 222102 
OF64 CDB810 

CNZ 
LHLD 
SHLD 
CALL 

WHEX 
FPC 
BPC 
WHEX 

;WRITE HEX BUFFER IF NOT ZERO 
;GET CURRENT FPC AS LAST ADDRESS 
;RECORD LENGTH ZERO, BASE ADDRESS 0000 
;WRITE HEX BUFFER 

OF67 2A9F09 
OF6A 7D 
OF6B B4 • 
OF6C CA770F 
OF6F 3E1A 
OF71 CDAAOE 
OF74 C3670F 

OF77 CD280D 
OF7A CA860F 
OF7D CD310D 
OF80 115902 
OF83 CDFAOC 

OF86 3A3702 
OF89 FE19 
OF8B CA970F 
OF8E CD380D 
OF91 117 A02 
OF94 CDFA:OC 

OF97 213C10 
OF9A CDBCOC 
OF9D C30000 

; NOW CLEAR OUTPUT BUFFER FOR HEX FILE 
EOR 1 : LHLD HBP 

EORC: 

EORPC: 

. 
' EORHC: 

. , 

MOV A,L 
ORA H 
JZ EORC 
MVI A,EOF 
CALL PNB 
JMP EOR1 

CLOSE FILES AND TERMINATE 

CALL 
JZ 
CALL 
LXI 
CALL 

LDA 
CPI 
JZ 
CALL 
LXI 
CALL 

LXI 
CALL 
JMP 

NPR 
EORPC 
SELP 
D,PCB 
CLOSE 

HDISK 
'z ' - 'A' 
EORHC 
SELH 
D,HCB 
CLOSE 

H,ENDA 
PCON 
BOOT 

OFAO 43502F4D20TITL: DB 
OFB9 4E4F20534FERROP: DB 
OFDO 4E4F204449ERRMA: DB 
OFE3 534F555243ERRFN: DB 
OFFA 534F555243ERRFR: DB 
1011 4F55545055ERRFW: DB 
1029 43414E4E4FERRCL: DB 
103C 454E44204FENDA: DB 

'CP/M ASSEMBLER - VER 1.4',CR 
'NO SOURCE FILE PRESENT',CR 
'NO DIRECTORY SPACE',CR 
'SOURCE FILE NAME ERROR',CR 
'SOURCE FILE READ ERROR',CR 
'OUTPUT FILE WRITE ERROR',CR 
'CANNOT CLOSE FILES',CR 
'END OF ASSEMBLY',CR . , 

DHEX: ;DATA TO HEX BUFFER (BYTE IN REG-A) 
PUSH B 104C C5 

104D 47 
104E 3A3702 
1051 FE19 
1053 78 
1054 CA9810 
1057 D5 
1058 F5 
1059 212302 
105C 7E 
105D B7 
105E CA8410 

MOV B,A ;HOLD CHARACTER FOR 'z' TEST 
LDA HDISK 
CPI 'z ' - 'A' 
MOV A,B 
JZ DHRET 
PUSH D 
PUSH PSW 
LXI H,DBL 
MOV A,M 
ORA A 
JZ DHEX3 

;RECOVER CHARACTER 

;ENVIRONMENT SAVED 
;SAVE DATA BYTE 
;CURRENT LENGTH 
;TO ACCUM 
;ZERO? 

Co n'r''"'ll f' HT /D ·r j, I u 1980 
DiGITAL RESEARCH. INC. 

P. 0. s::i;~ 579 
PAC:FIC Gi\OVE, C.\ 93959 

SERIAL # -·---c--·-- ----
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1061 FE10 
1063 DA6C10 

1066 CDB810 
1069 C38410 

106C 2AD001 
106F EB 
1070 2A2102 
1073 4F 
1074 0600 
1076 09 
1077 7B 
1078 BD 
1079 C28110 
107C 7A 
107D BC 
107E CA8A10 

1081 CDB810 

1084 2AD001 
1087 222102 

108A 212302 
108D 5E 
108E 34 · 
108F 1600 
1091 212402 
1094 19 
1095 F1 
1096 77 
1097 D1 
1098 C1 
1099 cg 

. 
' .DHEX1: 

. 
' 

LENGTH NOT ZERO, MAY BE FULL BUFFER 
CPI 16 
JC DHEX1 ;BR IF LESS THAN 16 BYTES 
BUFFER FULL, DUMP IT 
CALL WHEX ;DBL = 0 UPON RETURN 
JMP DHEX3 ;SET BPC AND DATA BYTE 

;PARTIAL BUFFER 
LP~D FPC 
XCHG 
LHLD BPC 
MOV C,A 
MVI B,O 
DAD B 
M0~1 A, E 
Cl'li L 
JNZ DHEX2 
MOV A,D 
CMP H 
JZ DHEX4 

IN PROGRESS, CHECK FOR SEQUENTIAL BYTE LOAD 

;BASE PC IN H,L 
;CURRENT LENGTH OF BUFFER 
;IS IN B,C 
;BPC+DBL TO H,L 
;READY FOR COMPARE 
;EQUAL? 
;BR IF NOT 
;CHECK HO BYTE 

;BR IF SAME ADDRESS 

DHEX2: ;NON SEQUENTIAL ADDRESS, DUMP AND CHANGE BASE ADDRESS 
CALL WHEX 

DHEX3: ;SET NEW BASE 
LHLD FPC 
SHLD BPC . 

' DHEX4: ;STORE DATA BYTE 
LXI H,DBL 
MOV E,M 
INR M 
MVI D,O 
LXI H,DBUFF 
DAD D 
POP PSW 
MOV M,A 
POP D 

DHRET: POP B 
RET . 

' 

AND INC DBL 

;LENGTH TO REG-E 
;DBL:DBL+1 
;HIGH ORDER ZERO FOR DOUBLE ADD 

;DBUFF+DBL TO H,L 
;RESTORE DATA BYTE 
;INTO DATA BUFFER 

;ENVIRONMENT RESTORED 

COPYRIGHT© 1980 
WRC: ;WRITE CHARACTER WITH CHECK SUM IN D DiGlTAL RESEARCH, INC. 

PUSH PSW 
RRC 
RRC 

P. 0. BOX 57'.J 
rAC!f!C GROVE~ Ct. 93950 

• 

• 

if 

I 

I 

• 

• 
109A F5 
109B OF 
109C OF 
109D OF 
109E OF 
109F E60F 
10A1 CDAF10 
10A4 F1 
10A5 F5 
10A6 E60F 
10A8 CDAF10 
10AB F1 
10AC 82 
10AD 57 

RRC SERIAL # -----
RRC 
ANI 
CALL 
POP 
PUSH 
ANI 
CALL 
POP 
ADD 
MOV 

OFH 
HEXC 
PSW 
PSW 
OFH 
HEXC 
PSW 
D 
D,A 

;OUTPUT HEX CHARACTER 
;RESTORE BYTE 
;SAVE A VERSION 

;WRITE LOW NIBBLE 
;RESTORE BYTE 
;COMPUTE CHECKSUM 
;SAVE CS 

• 

• 



• 

I 

• 

• 

• 

I 

I 
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10AE C9 

10AF C690 
10B1 27 
10B2 CE40 
10B4 27 
10B5 C3AAOE 

10B8 3E3A 
10BA CDAAOE 
10BD 212302 
10CO 5E 
10C1 AF 
10C2 57 
10C3 77 
10C4 2A2102 
10C7 7B 
10C8 CD9A10 
10CB 7C 
10CC CD9A 10 
10CF 7D 
1000 CD9A10 
1003 AF 
1004 CD9A10 
1007 7B 
1008 B7 
1009 CAE810 

100C 212402 
1_00F 7E 
10EO 23 
10E1 CD9A10 
10E4 1D 
10E5 C2DF10 

10E8 AF 
10E9 92 
10EA CD9A10 

10ED 3EOD 
10EF CDAAOE 
10F2 3EOA 
10F4 CDAAOE 
10F7 C9 

1100 = 
10F8 

RET . 
' HEXC: ;WRITE CHARACTER 

WHEX: 

ADI 90H 
DAA 
ACI 40H 
OAA 
JMP PNB ; PUT BYTE 

;WRITE 
MVI 
CALL 
LXI 
MOV 
XRA 
MOV 
MOV 
LHLO 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
XRA 
CALL 
MOV 
ORA 
JZ 

CURRENT HEX BUFFER 
A,':' ;RECORD HEADER 
PNB ; PUT BYTE 
H,DBL ;RECORD LENGTH ADDRESS 
E,M ;LENGTH TO REG-E 
A ;ZERO TO REG-A 
D,A ;CLEAR CHECKSUM 
M,A ;LENGTH IS ZEROED FOR NEXT WRITE 
BPC ;BASE ADDRESS FOR RECORD 
A,E ;LENGTH TO A 
WRC ;WRITE HEX VALUE 
A, H ; HIGH ORDER BASE ADDR 
WRC ;WRITE HO BYTE 
A, L ; LOW ORDER BASE ADDR 
WRC ; WRITE LO BYTE 

·A ;ZERO TO A 
WRC ;WRITE RECORD TYPE 00 
A,E ;CHECK FOR LENGTH 0 
A 
WHEX1 

NON - ZERO, WRITE DATA BYTES 
LXI H,DBUFF 

WHEXO : MOV A, M ; GET BYTE 

, 
WHEX1: 

. 
' 

INX H 
CALL WRC ; WRITE DATA BYTE 
DCR E ;END OF BUFFER? 
JNZ WHEXO 

END OF 
XRA 
SUB 
CALL 

DATA.BYTES, WRITE CHECK SUM 
A 
D ;COMPUTE CHECKSUM 
WRC 

SEND CRLF AT END OF RECORD 
MVI A,CR 
CALL PNB 
MVI A,LF COPYRIGHT@ 1980 
CALL PNB DIGIT AL RESEARCH, INC. 
RET ?. 0. SOX 573 

PAC?flC G:1!JVE, c,; 93950 

SERIAL#------
ENDMOD EQU ($ AND OFFEOH)+ZOH 

END 



CP/M MACRO ASSEM 2.0 //014 ASM IO MODULE 

0188 ACCLEN 0189 ACCUM 0040 ACMAX 
0005 BDOS 0000 BOOT 0221 BPC 
OCFA CLOSE 0010 CLOSF OOOD CR 
0224 DBUFF 0013 DELEF ODOB DELETE 
1081 DHEX2 1084 DHEX3 108A DHEX4 
1100 ENDMOD 001A EOF OF4F EOPR 
OF67 EOR1 OF3F EOR2 OF77 EORC 
1029 ERRCL OFE3 ERRFN OFFA ERRFR 
OFB9 ERROP 01C9 EVALUE 005C FCB 
OCCD FNAME ODBB FNERR 0001 FNM 
OEA1 FWERR ODC4 GCOMP ODCA GNC 
OE19 GNC2 OE12 GNCE 099F HBP 
0237 HDISK 10AF HEXC 0300 HSIZE 
0016 MAKEF OD10 MAKE ODFE MOVO 
OD83 NOPR 0006 NPB OD28 NPR 
OCE9 OPEN 01CF PASS 069D PBP 
DEDE PCHAR OCBC PCON 0236 PDISK 
OEB4 PNBF OE34 PNC -- OE53 PNCF 
0300 PSIZE 0078 QBMAX 0184 QBP 
0014 READF OOOB REDYC 029B SBP 
0258 SCBCR 0244 SCBR OCAE SCNP 
OOOE SELECT OCA1 SEL OD38 SELH 
001A SETDM ODA1 SETUP 0400 SSIZE 
OFAO TITL 0185 TOKEN 0186 VALUE 
10B8 WHEX 10DF WHEXO 10E8 WHEX1 
OF15 WOBE OFOO WOBUFF OEEB WOCHAR 
0015 WRITF 

0235 ADISK 01D2 ASPC 
0080 BUFF 0234 CDISK 
0019 CSEL 0223 DBL 
104C DHEX 106C DHEX1 
l098 DHRET 103C ENDA 
OF39 EOR OF57 EORO 
OF97 EORHC OF86 EORPC 
1011 ERRFW OFDO ERRMA 
0009 FLN OCD2 FNAMO 
01DO FPC OE2B FRERR 
ODE7 GNCO OEOD GNC1 
09A 1 HBUFF 027A HCB 
OCEO INIT OOOA LF 
0006 NHB OD9E NOHEX 
0008 ·NSB OOOF OPENF 
069F PBUFF 0259 PCB 
OF2F PERR OEAA PNB 
OE4A PNGO OE51 PNRET 
010C QBUFF 0001 READC 
029D SBUFF 0238 SCB 
OCB8 SCNPO OD21 SELA 
OD31 SELP OD3F SETO 
01CD SYMAX 01CB SYTOP 
OE85 WBUFO OE7A WBUFF 
OF06 WOBO OF27 WOB2 
109A WRC 0002 WRITC 

COPYRIGHT v 1980 
DIGITAL RESEARCH, INC. 

P. 0. BOX 579 
p,,CIFIC GROVE, CA 9J950 

SERIAL # 
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