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SKELETAL CBIOS FOR FIRST LEVEL OF CP/M

ALTERATION

: NOTE : MSIZE DETERMINES WHERE THIS CBIOS IS LOCATED

MSIZE EQU 16 CP/M VERSION MEMORY SIZE
IN KILOBYTES

PATCH EQU MSIZEX1024—2%256 -START OF THE CBIOS

PATCH

WE WILL USE A SCRATCH AREA STARTING AT 40H
FOR HOLDING THE VALUES OF:

; TRACK = LAST SELECTED TRACK
; SECTOR = LAST SELECTED SECTOR
; DMAAD = LAST SELECTED DMA ADDRESS
; DISKNO = LAST SELECTED DISK NUMBER
; (NOTE THAT ALL ARE BYTE VALUES EXCEPT FOR DMAAD)
DSIDED EQU -1 , DOUBLE SIDED VERSION
SCRAT EQU 40H ; START OF SCRATCH AREA
TRACK EQU SCRAT ; CURRENT TRACK ON DRIVE O
TRAK1 EQU TRACK+1 ; CURRENT TRACK ON DRIVE 1
TRAK?Z2 EQU TRAKT+1
TRAK3 EQU TRAKZ2+1
SECTOR EQU SCRAT+4 ; CURRENTLY SELECTED
SECTOR
DMAAD EQU SCRAT+5 ; CUURRENT DMA ADDRESS
DISKNO EQU SCRAT+7 ; CURRENT DISK NUMBER
DUMMY EQU DISKNO+1 ;MUST BE O FOR DOUBLE ADD
COM EQU DUMMY+1 ; COMMAND (R/W)

ORG PATCH ;ORIGIN OF THIS PROGRAM
CBASE EQU (MSIZE-16)*1024 ;BIAS FOR SYSTEMS LARGER THAN
16K
CPMB EQU CBASE+2900H ;BASE OF CP/M (= BASE OF
CPP)
CPM2 EQU CPMB+(25*128)
BDOS EQU CBASE+3106H ,BASE OF RESIDENT PORTION
OF CP/M
CPML EQU $-CPMB ; LENGTH OF THE CP/M
SYSTEM IN BYTES
NSECTS EQU CPML/128 ;NUMBER OF SECTORS TO LOAD ON WARM
START
COMREG EQU OF020H ;1791 COMMAND REGISTER/STATUS
TRKREG EQU OF021H ; ! TRACK REGISTER
SECREG EQU OF022H ; " SECTOR REGISTER
DATREG EQU OF023H ; DATA REGISTER

DPORT EQU OFOH

14

; JUMP VECTOR FOR INDIVIDUAL SUBROUTINES



WBOTE:

CO:

POSITION

STAB:
DTAB:

4

WBOOT:
LOADED

14

FOR STACK

IN 1

WBOT?Z:

JMP

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

JMP
JMP
JMP
JMP
JMP
JMP

DB
DB

GOCPM

WBOOT
CONST
CONIN
CONOUT
LIST
PUNCH
READER
HOME

SELDSK
SETTRK
SETSEC
SETDMA
READ
WRITE

; COLD START

;WARM START

, CONSOLE STATUS

; CONSOLE CHARACTER IN
; CONSOLE CHARACTER OUT
; LIST CHARACTER OUT

, PUNCH CHARACTER OUT

; READER CHARACTER 1IN
;MOVE HEAD TO HOME

; SELECT DISK

; SET TRACK NUMBER
; SET SECTOR NUMBER
; SET DMA ADDRESS

; READ DISK

JWRITE DISK

4EH,1AH,3FH,3,7,0F2H, 0COH

OCH, 30H,3FH, 4,0FH, OEOH, 80H

INDIVIDUAL SUBROUTINES TO PERFORM EACH FUNCTION

; SIMPLEST CASE IS TO READ THE DISK UNTIL ALL SECTORS

LXI

LDA
ORI
STA
MVI
CALL
CALL

MVI

STA
LXI
SHLD
MVI
MVI
PUSH
CALL
CALL
JNZ
POP
LDA
INR

SP,80H

TRACK
80H
TRACK
C,0
SELDSK
HOME

A,?2

SECTOR
H, CPMB
DMAAD
C,0

B, NSECTS
B
SETTRK
READ
WBOOT
B
SECTOR
A

I

;USE SPACE BELOW BUFFER

; SELECT DISK O
;GO TO TRACK 00

; START WITH SECTOR 2 — LOADER IS



CPI 2r

JNZ WBOT1
MVI A,
INR C

WBOT1: STA SECTOR
LHLD DMAAD
LXI D, 80H
DAD D
SHLD DMAAD
DCR B
JNZ WBOT?2

GOCPM: MVI A,Q0C3H ; SET UP WARM BOOT JUMP INSTRUCTION
STA 0 ; AT LOCATION O
LXI H,WBOTE
SHLD 1
STA 5 ; AND CBIOS ENTRY POINT AT 5
LXI H, BDOS
SHLD 6
LXI H, 80H
LXI SP,80H
SHLD DMAAD
LDA TRACK
ANI FH
STA TRACK
LDA 4H ; GET CURRENT DISK
MOV C,A ; AND GO TO CPM
JMP CPMB

I/0 DRIVERS FOR THE DISK FOLLOW

"N = NN

HOME: ;MOVE TO THE TRACK 00 POSITION OF THE CURRENT DRIVE
,SET UP H,L TO POINT TO WORD WITH TRACK FOR SELECTED DISK
LXI D, TRACK
LHLD DISKNO
IF DSIDED
CALL MASK
ENDIF
DAD D
MOV A, M
ANI 80H
MOV M, A
MVI A,Q9%H ; RESTORE COMMAND
STA COMREG
HWAIT IN DPORT
ANI 2
JNZ HWAIT

RET



SELDSK: ;SELECT DISK GIVEN BY REGISTER C
; MAKE SURE DUMMY IS O (FOR USE IN DOUBLE ADD TO H,L)

XRA A
MOV B,A
STA DUMMY
MOV A,C
STA DISKNO
LXI H, DRTABL
DAD B
MOV C,M
DSKB LXI D, TRACK ; SET UP POINTER TO GET
LHLD DISKNO ; CURRENT TRACK FOR THIS DRIVE
IF DSIDED
PUSH H
CALL MASK
ENDIF
DAD D
MOV AM ; GET CURRENT TRACK
ANI 7FH ; STRIP DENSITY BIT
STA TRKREG ; AND UPDATE TRACK REG
IF DSIDED
POP H
DAD D
ENDIF
MOV A, M
LXI H,DTAB
ANI 80H ; DENSITY
JZ DCOPY ; IF ANI SET Z FLAG THEN DOUBLE
LXI H, STAB ; ELSE SINGLE
DCOPY: ORA C
ouT DPORT
LXI D, CBASE+3115H
MOV A, M
STAX D
INX H
MVI E, 3AH
MVI C,6
MOV1: MOV A, M
STAX D
INX D
INX H
DCR C
JNZ MOV
MVI A, 35
WAIT MVI C,82H
WAIT1 DCR C
JNZ WAIT1
DCR A
JNZ WAIT

RET



DRTABL:

MASK:

DB

MOV
ANI
MOV
RET

35H,55H,3DH,5DH ; DRIVES A, B, C, AND D

A, L
1
L,A

SETTRK: ; SET TRACK GIVEN BY REGISTER C
, FIRST REFERENCE CORRECT TRACK INDICATOR ACCORDING TO
; SELECTED DISK

SETSEC:

SETDMA:

WRITE

READ:

LXI
LHLD
IF
CALL
ENDIF
DAD
MOV
ANI
CMP
RZ
MOV
ANI
ORA
MOV
ANI
STA
MVI
STA
CALL
MVI
JMP

MOV
STA
RET

MOV
MOV
SHLD
RET

MVI
JMP

D, TRACK ; ADDRESS OF TRACK FOR DISK O
DISKNO ; FIND OUT WHICH DISK IS SELECTED
DSIDED

MASK

M ; DESIRED TRACK

DATREG ; AND THE DATA REGISTER FOR A SEEK
A, 19H ; SEEK COMMAND
COMREG

HWAIT

A,16

WAIT

;SET SECTOR GIVEN BY REGISTER C

A,C
SECTOR

; SET DMA ADDRESS GIVEN BY REGISTERS B AND C

L,C ; LOW ORDER ADDRESS
H,B ;HIGH ORDER ADDRESS
DMAAD ; SAVE THE ADDRESS
A, OAOH

RW

, PERFORM READ OPERATION.
;THIS IS SIMILAR TO WRITE, SO SET UP READ COMMAND AND



USE

RW

; COMMON CODE IN WRITE

MVI

A, 80H

4

; SINGLE SECTOR READ COMMAND

, THIS IS THE COMMON CODE SECTION

RETRY:

ADDRESS

WLOOP:

RDONE:

RO:

STA
DI
LHLD
PUSH
LHLD
PUSH
LXI
SHLD
MVI
STA
MVI
PUSH

LDA
STA
LHLD
LXI
XCHG
LDA
CPI
JNZ
LXI

CALL
EI
LDAX
STAX
INX
PCHL

LDA
POP
POP
MOV
ANI
JZ

DCR
JNZ
MOV
RRC
RRC
ANI
ORI
MOV

COM

38H

H

3AH

H

H, RDONE
39H
A,O0C3H
38H
D,10

D

SECTOR
SECREG
DMAAD
B, DATREG

COM
OAOH

R1

H, WLOOP

SETINT
D

B
D

N s N s NENENENE= N

4

I

- JUMP BACK

COMREG
D

D

B,A
/CH
RDONE
D
RETRY
A,B

.
4

.
I

4

SAVE THE INTERRUPT VECTOR
ON THE STACK

SET UP NEW INTERRUPT VECTOR
JMP INSTRUCTION

ALLOW 10 RETRIES

SET UP SECTOR AND DMA ADDRESS
B POINTS TO DATA REGISTER

D POINTS TO MEMORY

GET THE COMMAND

IS IT A WRITE?

NO — MUST BE READ

H&L CONTAIN AN INDIRECT JUMP

; GET THE DATA
; STORE IT IN THE DATA REG

NEXT
TO WLOOP

CHECK STATUS

NO ERRORS
RETRY IF NOT GT 10

REPORT ERROR TYPE(S)



CALL Co

MVI A1
RDONE1 PUSH PSW
IN DPORT
ANI OF8H
ORI 5
ouT DPORT
POP PSW
POP H
SHLD 3AH
POP H
SHLD 38H
ORA A
EI
RET
R1 LXI H,RLOOP ; INDIRECT JUMP ADDRESS
CALL SETINT
EI
RLOOP LDAX B , GET DATA
STAX D ; STORE IN MEMORY
INX D ; NEXT
PCHL ; JUMP BACK TO RLOOP
SETINT STA COMREG ; SAVE THE COMMAND WORD FROM A
RSETINT IN DPORT ; GET THE STATUS
ANI OF8H ; TOGGLE CONTROL BITS
ORI 02H
ouT DPORT
RET
; SIMPLE I/0 HANDLES FOR CONSOLE, READER/PUNCH, ETC.
; MAY NEED TO BE PATCHED BY USER
CONST: ; CONSOLE STATUS, RETURN OFFH IF READY, O IF NOT
IN 0
ANI 40H
RZ
MVI A,OFFH
RET
CONIN: ; READ CONSOLE INTO A
CALL CONST
JZ CONIN
IN 1
ANI FH

RET



CONOUT:
LIST:

PUNCH:

READER:

'

I

PUT CONSOLE FROM REG. C
PUT LIST DEVICE FROM C

PUT PUNCH DEVICE FROM C
IN 0

ANI 80H

JNZ CONOUT

MOV A,C

ouT 1

RET

READ READER DEVICE TO A
MVI A, TAH

RET

END
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