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;* DOS9133R. ASM *

* FLOPPY CBI OS FOR CP/ M 2. XX *
* BRUCE JONES *
* JUNE 21,1985 *
;********************************************************
. PABS
. PHEX
. XSYM
- XLINK
. Z80
CPVERS == 22H ; CP/ M VERSI ON NUMBER
Bl VERS == OH ; Bl 05 VERSI ON NUMBER
TRUE == -1 ; TRUE AND FALSE VALUES
FALSE ==  #TRUE
z3s == TRUE ; THI'S VERSI ON FOR DMA OR PI O BOARD
ZCPR == 0 ;\ \ ENTER 1 FOR ZCPR, 0 FOR NOT SO \
sLow == 0 ;\ \ENTER 1 FOR SLOW CONSOLE I/0, 0 | F NORVAL \

EE S S S I O O I S R R R R O O R I I S S R
)

; ASK FOR CP/ M SYSTEM SI ZE ETC. NEXT

EEE I I R R I S R I R R I R S R R
)

STDNR =\ \0 FOR 56K TPA, 1 FOR 55K \
. I FE STDNR, [
NODSK == 2
11
NODSK == 4
]
. I FE STDNR, [
STEP == FALSE ; STEP RATE ALLOWED FOR 5" DRI VES
11
STEP == TRUE
]
STEPS == 0 ; 0=3M5

HSTRW == 1 ;1 FOR 1024 BYTE SCTORS



HLDOPT == 0 ; 0 FOR STANDARD HEAD LOAD, 1 FOR DUAL

MSI Z == 64 ; MEMORY SI ZE
. I FE STDNR, [

MSI ZE == MSI Z- 3

[
MSI ZE == MSI Z- 4

]
BIAS == (MSI ZE- 20) *1024
ccp == 3400H+BI AS ; BASE OF CCP
BDOS == CCP+806H ; BASE OF BDOS
BIOS == CCP+1600H ; BASE OF BI OS
NSECTS == (BI CS-CCP)/ 128 ; WARM START SECTOR CNT
NSBI OS == 70- NSECTS ; MAX SECTORS FOR CBI OGS
CPNMDSK == 0004H ; CURRENT DI SK NUMBER ADDR
| OBYTE == 0003H ; I NTEL |/ O BYTE ADDR

; MEMORY AVAI LABLE FUNCTION (* 1024 BYTES) NEXT

.IFE STDNR, [
MEMFCT == 3
11
MEMFCT == 4
]
.IFE STEP, [
STEPR == 83H ; 5" STEP RATE
11
STEPR == STEPS ;NO I TS 8" NOW
]
CR == ODH
LF == OAH
BELL == 07H
CLEAR == 1AH
PEK KRR I KRR AR F KRR AR KR IR R IR IR BRI R SRR A S kR ARk kS hhhh kb h k&
. SYSTEM DATA |/ O PORT CONSTANTS NEXT

LSRR I O I I R S O R O R S R R R S O

; KEYBOARD & SCREEN

TTYl == 1 ; TTY | NPUT PORT ADDRESS



TTYO == 1 ; TTY OUTPUT PORT ADDRESS

TTYS == 0 ; TTY 1/ O STATUS PORT ADDRESS
TTYDA == 2 ; TTY DATA AVAI LABLE MASK

TTYBE == 4 ; TTY XM T BUFFER EMPTY MASK

; MODEM PORT

CRTI == 5 ; CRT | NPUT PORT ADDRESS ( MODEM
CRTO == 5 ; CRT OUTPUT PORT ADDRESS ( MODEM
CRTS == 4 ; CRT 1/ O STATUS PORT ADDRESS
CRTDA == 1 ; CRT DATA AVAI LABLE MASK

CRTBE == 80H ; CRT XM T BUFFER EMPTY MASK

; PRI NTER PORTS FOLLOW , PARALLEL PRI NTER

LSTST == 6 ; LI ST DEVI CE STATUS PORT
LSTDAT == 7 ; LI ST DEVI CE DATA PORT
CEN == 9 ; TURN ON CENTRONI CS PORT
SPIN == 8 ; TURN ON SPI NVRI TER PORT

; SERI AL PRI NTER PORT NEXT

SERST == 2 ; SERI AL PRI NTER STATUS
SERDT == 3 ; SERI AL PRI NTER DATA PORT
CMSK == 00000011B ; 1 OBYTE MASK FOR CONSOLE
LMSK == 11000000B ; 1 OBYTE MASK FOR LI ST

EEE I I R R I S R I R R I R S R R
)

; FLOPPY DI SK EQUATES.
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)
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; DVA & PI O CONTROLLER PORTS

LIRS I O I R S S R S I S R I O

DCMD == 63H ; Z3S COMVAND/ CONTROL PORT
W == 64H ; WDC 179X ADDRESS

WCMD == W0 ; COMMAND PORT

WETAT == W0 ; STATUS PORT

WI'RACK == W1 ; TRACK REG

WSECT == W2 ; SECTOR REG

WDATA == W3 ; DATA 1/ O REG

EEE S I R R I o R R O O I R S R R
)

; 8257 DMA CONTRCLLER PORTS

LSRR I O I I R S O R O R S R R R S O



CM\D == 078H ; DMA° COMVAND PORT

WCTO == 071H ; DMA WORD COUNT PORT
ADRO == 070H ; DMA ADDRESS PORT
DMACHK == 062H ; DMA STATUS PORT

EEE I R R R R I O S S R
)

; 8257 DMA CONTROLLER COMMANDS

EEE I S I R A I R R R R I O S S R
)

RD == 04H ; DMA VRI TE | NTO MEMORY
VR == 08H ; DMA° READ FROM MEMORY

EE I R I S R R R R R O I R
)

; COVMON 179X CONTROLLER COMMANDS

LIRS I O S I R O S O R O

WHOME == 00001000B ; HOVE COMMAND

WREAD == 10001000B ; READ SECTOR COMVAND

WARI TE == 101010008B ; WVRI TE SECTOR COMVAND
WSEEK == 00011000B ; SEEK TO Gl VEN TRACK COMVAND
WUNLD == 00010000B ; SEEK AND UNLOAD HEAD COMVAND
W.OAD == 00011000B ; SEEK AND LOAD HEAD COMVAND

EE S S S I O O I S R R R R O O R I I S S R
)

; COVMON 179X CONTROLLER STATUS

EE S S S I O O I S R R R R O O R I I S S R
)

WBBUSY == 0 ; 179X BUSY STATUS BIT

WBSI D1 == 1 ; SI DE SELECT FLAG COMMVAND BI T
WBDEL == 2 ; HEAD SETTLE DELAY COMMAND BI T

VBWRI T == 5 ; READ/ VRI TE DI STI NGUI SHI NG BI T
WBRNF == 4 ; RECORD NOT FOUND STATUS BI T

WSREAD == 100111008B ; READ SECTOR STATUS MASK

WEVRI T == 111111008B ; VRI TE SECTOR STATUS MASK
WSSEEK == 100110008B ; SEEK STATUS MASK

WFCI NT == 110100008B ; FORCE | NTERRUPT COVMAND

EEE I I R R I S R I R R I R S R R
)

; PRI MARY JUMP TABLE. ALL CALLS FROM CP/M TO THE CBI OS
; COME THROUGH THI S TABLE.

; THE FI RST | NSTRUCTI ON I N THE COLD BOOT PO NTS

; TO XTABLE, THE EXTERNAL BI OS DI SK TABLE.

EEE S I R R I o R R O O I R S R R
)

.LOC BIGCS
JMP  CBOOT ; COLD BOOT
WBOOTE: JMP  WBOOT ; WARM BOOT

JMP  CONST ; CONSOLE STATUS



JMP  CONIN ; CONSOLE CHARACTER I N

Bl OOUT: JMP  CONOUT ; CONSOLE CHARACTER OUT,
JMP  LIST ; LI ST CHARACTER OUT
JMP  PUNCH ; PUNCH CHARACTER OUT
JMP  READER ; READER CHARACTER I N
JMWP  HOME ; MOVE HEAD TO HOME PCSI TI ON
JMP  SELDSK ; SELECT DI SK
JMP  SETTRK ; SET TRACK NUMBER
JMP  SETSEC ; SET SECTOR NUMBER
JMP  SETDVA ; SET DMA ADDRESS
JMP  READ ; READ DI SK
JW  WRITE ; WVRI TE DI SK
JMP  LISTST ; RETURN LI ST STATUS
JMP  SECTRA ; SECTOR TRANSLATE

EE I R I S R R R R R O I R
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; STEP SPEED TABLE. THI' S TABLE TELLS THE BI OS WHAT SI ZE
; OF DRIVE | S AT EACH ADDRESS AND WHAT TRACK TO TRACK

; STEPPI NG SPEED TO USE FOR THAT DRI VE. THE BI TS MEAN

; THE FOLLOW NG

LSRR S O S I R O I R S I I IR I O e

; 1000 0011

N N

; : :- THE 179X STEP SPEED BI TS. THESE ARE:
; : VALUE 8" 5"

; : 00 3 M5 6 M

; : 01 6 M5 12 MS

; : 10 10 M5 20 MS

; : 11 15 M5 30 M5

; Pemmmem 0=8 I NCH DI SK AT THI S ADDRESS,
; 1=5 I NCH DI SK AT THI S ADDRESS.

SPDTAB:
. BYTE STEPS ; DRIVE A
. BYTE STEPS ; DRI VE B
. BYTE STEPR ; DRIVE C
. BYTE STEPR ; DRIVE D

EEE I I R R I S R I R R I R S R R
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; THI'S TABLE PROVI DES | NFORMATI ON TO EXTERNAL PROGRAMS.

EEE S I R R I o R R O O I R S R R
)

XTABLE: . BYTE OFDH, ODDH ;| DENTI FI CATI ON BYTES
.BYTE O ; COVPATI BI LI TY BYTE
. BYTE OH ; FLAG BYTE FOR Z3S CBI OGS
.BYTE O ; FLAG BYTE
. BYTE CPVERS ; VERSI ON | DENTI FI CATI ON

. BYTE BI VERS



; OK TO CHANGE THE NEXT TWO BYTES.

INITIO . BYTE 01010100B ;INITIAL 1/0 BYTE AND

. BYTE OH ; NI TIAL DI SK AFTER COLD BOOT
HOMVER: . BYTE 4 ; ALLOW 3 USER DI SK FI XES
RETRYI T: . BYTE 10 ; RETRY 10 TI MES EACH
FSOFT: . BYTE FALSE ; RESERVED FOR | NTERNAL USE

; WHEN SET TRUE SOFT ERRORS
; ARE DI SPLAYED ON SCREEN

. WORD DSKRST ; DI SK RESET ENTRY ADDRESS
. WORD HEADLD ; HEAD LOAD ENTRY ADDRESS

LIRS I O S I R O S O R O

; Z3S OPERATI NG CONTROL TABLE. THI S TABLE CONTAI NS

; THOSE BITS IN THE Z3S CONTROL BYTE WHI CH SELECT THE

;  OPERATI NG MODE. THESE BI TS ARE COMVBI NED W TH ADDRESS
; CONTROL BITS TO FORM A COVPLETE Z3S CONTROL BYTE. THE
; BITS ARE DEFI NED AS FOLLOWE:

LSRR S O S I R O I R S I I IR I O e

; 1111 0000

AVAVAYANENAN

; ::1:1 - THESE BITS I N ADDRESS CONTROL TABLE

; :::--- 0=SIDE 1, 1=SIDE O

; :::---- 0=8 INCH DI SK, 1=5 I NCH DI SK

; e 0=ENABLE HARDWARE WAI T, 1=DI SABLE

; R 0=SI NGLE DENSITY (FM, 1=DOUBLE (MFM

OPRTAB:

; SIZE &
; DENSITY

C8S: . BYTE 01010000B ; SIDE 0, NO WAIT
. BYTE 00010000B ;SIDE 0, WAI'T
. BYTE 01000000B ; SIDE 1, NO WAIT
. BYTE 00000000B ;SIDE 1, WAI'T

C5S: . BYTE 01110000B
. BYTE 00110000B
. BYTE 01100000B
. BYTE 00100000B

C8D: . BYTE 11010000B
. BYTE 10010000B
. BYTE 11000000B
. BYTE 10000000B

CsD: . BYTE 11110000B



. BYTE 10110000B
. BYTE 11100000B
. BYTE 10100000B

EEE S R I S R R R R I O S S R
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; Z3S ADDRESS CONTROL TABLE. THI'S TABLE CONTAI NS THSCE
; BITS IN THE Z3S BYTE WH CH SELECT THE ACTI VE DI SK.

; THESE BI TS ARE COVBI NED W TH OPERATI NG CONTROL BI TS
; TO FORM A COVPLETE Z3S CONTROL BYTE.

EEE S R I S R R R R R O S R R
)

ADRTAB: . BYTE 1110B ; DRIVE A
. BYTE 1101B ; DRI VE B
. BYTE 1011B ; DRIVE C
. BYTE 0111B ; DRIVE D

EE I R I S R R R R R O I R
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;| NTERRUPT DI SABLE AND ENABLE. DI SINT IS CALLED BY
; THE FLOPPY DI SK PHYSI CAL |/ O ROUTI NE TO DI SABLE
;| NTERRUPTS BEFORE READI NG OR WRI TI NG A SECTOR.

; ENAINT |'S CALLED TO ENABLE | NTERRUPTS AFTER

; COVMPLETI ON OF THE |/ O OPERATI ON.

; | F DMA CONTROLLER NO DI OR ElI IS PERFORMED

EE S S S I O O I S R R R R O O R I I S S R
)

DI SI NT:
LDA  DMAFLG ; SEE | F DMA CONTROLLER
ORA A
RNz ;1 F YES DON' T DI
Dl
RET

LIRS I O I R S S R S I S R I O

; THE SYSTEM CONFI GURATI ON OPTI ON BYTES FOLLOW
; THESE BYTES DETERM NE:

; LETTER PRI NTER SHI FT SUPPRESSI ON

; NI TI AL ERROR MESSAGE PRI NT SUPPRESSI ON

; NUMBER OF DRI VES I N SYSTEM

; DEFAULT LI ST DEVI CE

EEE I I R R I S R I R R I R S R R
)

CFGOPT:
SFTSUP: .BYTE O ; SHI FT CHARS TO SPI NMRI TER
; 0 = NOT SUPPRESSED
ERRSUP: .BYTE O ; NI TIAL DI SK ERROR MESSAGE
; 0 = NOT SUPPRESSED
ACTDSK: . BYTE NODSK ; NUMBER OF DI SKS SUPPORTED

; NORVALLY 2 DRI VES



LTYPE:

HLOPT:

KBI T:

. BYTE ' L' ; DEFAULT LI ST DEVI CE

; NORMALLY THE LI NE PRI NTER

. BYTE HLDOPT ; SI NGLE OR DUAL HEAD LOAD

. BYTE 4

; AUTO- RECAL COUNTER

EEE S R I S R R R R R O S R R
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; COLD BOOT ENTRY PO NT. THE FI RST FOUR | NSTRUCTI ONS

;  SHOULD NOT BE CHANGED.

EE I R I S R R R R R O I R
)

CBOOT:

LXI
LXI
LHLD
SHLD

.1 FN

LXI
LXI
LXI
LDI R

LXI
LXI
LXI
LDI R

]

LDA
STA
LDA
ADE
STA
CALI

. BYTE
. ASCl |
. I FE

. ASCl |

. ASCl |

.1 FN

H, XTABLE
SP, 80H
INITIO
| OBYTE

ZCPR, [

H, CVMDSET
D, CLBASE
B, 128

H, PATH
D, PATHBASE
B, 9

; PONT TO BI OS EXTERNAL TABLE
; VALI DATE THE STACK PO NTER
; SET INITIAL 1/ 0O BYTE, DI SK

; MULTI PLE COMVAND LI NE BUFFER

; MOVE COLD BOOT PATH

LTYPA - GEO DEFAULO LI SO TYPE
LLOCA PUO |1 MESSAGE
ACTDSK
30H
DLOCB
MSC SId ON
CLEAR
'DOS 9.133 R
STDNR, [
\ 56K TPA \
11
\ 55K TPA \
|
ZCPR, [



. ASCl | ' ZCPR '
]

. BYTE ' ' +80H

LDA  SFTSUP

ORA A
JZ NORAW
CALL MSG
. ASCI S \ read after wite \
NORAW
CALL MSG
LLCCB: .BYTE 'L'," '
DL CCB: .BYTE '2',"' '
. BYTE (MSI ZE+MEMFCT)/ 10+' 0", ( MSI ZE+MEMFCT) @.0+' O
. ASCI | 'K CPIM'
.BYTE '2','.',"'2'
. BYTE CR, LF+80H
CALL BCOW : DO COMWON STUFF
JMPR GOCPM : PREPARE TO GO TO CCP

EE S S S I O O I S R R R R O O R I I S S R
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; WARM BOOT ENTRY PO NT. I N ORDER TO WARM BOOT FROM
;A FLOPPY DI SK, CP/M MUST BE READ FROM TRACKS 0 AND 1.
; THE PHYSI CAL SECTORS ON THE SYSTEM TRACKS ARE ALWAYS
; 512 BYTES LONG, BUT CP/ M DCES NOT ALWAYS OCCUPY THE
; ENTIRE SECTOR. THE SECTOR LAYOUT FOR BOTH 8" AND 5"

; DISKS IS:

; TRACK 0, SECTOR 1, BYTES 0 THRU 127 - COLD

; START LOADER

; TRACK 0, SECTOR 1, BYTES 128 THRU 511 - CP/M
; TRACK 0, SECTOR 2 THRU SECTOR 7 - CP/M

; TRACK 0, SECTCOR 8, BYTES 0 THRU 383 - CP/M

; TRACK 0, SECTCR 8, BYTES 384 THRU 511 - DDB
; TRACK 1, SECTOR 1 THRU SECTOR 9 - CP/M

; FOLLOWED BY THE CBI OGS

; THE SYSTEM TRACKS ON 8" DI SKS ARE RECORDED I N SI NGLE
; DENSITY, WHI LE THE SYSTEM TRACKS ON 5" DI SKS ARE

; RECORDED | N DOUBLE DENSI TY. ONLY SIDE 0 OF A

; DISK IS USED FOR THE SYSTEM

EEE S I R R I o R R O O I R S R R
)

WBOOT: LXI SP, 80H ; VALI DATE THE STACK PO NTER



CALL CLGCSE

EEXI T:
CALL BCOW - DO COMMON STUFF
.JOG == CCP+(30*128) - LAST GOOD ADDRESS
.= 32 - (LOADER + DDB)
XRA A - READ FROM TRACK 0
LXI B, 9<8+1 . READ 9 SECTORS STARTI NG AT #1
LXI  H, CCP-128 ; START HERE TO SKI P LOADER
CALL READM

; NOW COPY DOSWN SECTOR #9

LXI  H, CCP+(31*128) : LAST GOOD SECTOR STARTS HERE
LXI D, CCP+( 30*128) - AND GOES OVER DDB HERE
LXI B, 4*128 - 4 CPM RECORDS
LDI R  MOVE | T NOW
.. LEFT == NSECTS- 34
.. PART == .. LEFT@
.. FULL == .. LEFT/ 4
.. ADDR == CCP+(128*(NSECTS-..LEFT))
. LAST == .. ADDR+( . . FULL*512)
W A1 - READ FROM TRACK 1
LXI  B,..FULL <8+1 - READ FULL SECTORS
LXI  H, CCP+(34*128) . STARTI NG AFTER 34 CP/ M RECORDS
CALL READM
_IFN .. PART,
W A1 - READ FROM TRACK 1
LXI B, 1<8+(1+..FULL); READ ONE LAST SECTOR
LXI  H, RDBUFF .| NTO READ BUFFER FOR NOW
CALL READM
LXI  B,..PART*128
LXI D,..LAST  ;SECTOR GOES HERE
LXI  H, RDBUFF - SECTOR COMVES FROM READ BUFFER
LDI R - MOVE THE SECTOR

EEE S I R R I o R R O O I R S R R

; THE FOLLOW NG RESETS THE CCP BUFFER ON WARNMBOOT
; TO KILL AUTO- START ROUTI NES

EEE S I R R I o R R O O I R S R R
)



XRA
STA

A ; CLEAR ACC.
CCP+7 ; STORE A CHAR. COUNTER LOCATI ON

EEE S S I R R I S R R R R I O I S R
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; COMMON CODE BEFORE ENTERI NG CP/ M

EEE I R R R R I O S S R

GOCPM

Wi
STA
LXI
SHLD

STA
LXI
SHLD

LXI
SHLD

LDA

JWP

A JWP ; PATCH WARM START JUMP
0

H, WBOOTE

1

5 ; PATCH JUMP TO BDOS

H, BDOS

6

H, 80H ; SET DEFAULT DMA ADDR
DMAADD

CPNMDSK ; PASS CURRENT DI SK
CA ; NUMBER TO THE CCP
CCP ; GO TO THE CCP

EE S S S I O O I S R R R R O O R I I S S R
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; READ MULTI PLE SECTORS. USED BY THE FLOPPY DI SK WARM

; BOOT.

EEE I I R R I S R I R R I R S R R
)

READM

LOOP: PUSH
\e.v
STA
PUSH
SHLD
CALL
JC
POP
I NR
I NR
POP
I NR
DINZ
RET

STA  PTRACK ; SET TRACK

B ; SAVE COUNT, SECTOR

A C

PSECT ; SET SECTOR

H ; SAVE DMA ADDRESS

PDVA ; SET DMA ADDRESS

PREAD ; READ THE SECTOR

FATERR ; FATAL ERROR

H

H ; PONT TO NEXT DMA ADDRESS
H

B

C ; PONT TO NEXT PHYSI CAL SECTOR
LOOP ; REPEAT UNTI L DONE

EEE S I R R I o R R O O I R S R R

; BOOT COMMON ROUTI NE. USED BY COLD BOOT AND WARM BOOCT.



; FIRST TEST TO SEE WHI CH CONTROLLER I'S I N SYSTEM

; DMA OR PIO
;********************************************************
BCOVM

I'N 078H ; READ DMA PORT AND TEST DATA

CPI OFFH ;IF < OFFH THEN IT'S A DVA

JRZ NDVA ; ELSE SET DMA FLAG FALSE

Wi A, OFFH ; OR TRUE

STA  DMAFLG

JMPR BCOWN
NDVA: XRA A

STA  DMAFLG ; SET FLAG ZERO FOR PI O
BCOWN: CALL DSKRST ; RESET DI SK SYSTEM

Wi Co ; SELECT DI SK 0, GET DDB

CALL SELDSK

MOV A H ; TEST FOR SUCCESSFUL SELECT

ORA L

RNz ; SUCCESSFUL

JW  QUIT ; FATAL ERROR

EE S S S I O O I S R R R R O O R I I S S R
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; RESET DI SK SYSTEM | NVALI DATE CERTAI N FLOPPY DI SK
; TABLES AND BYTES TO ALLOW CHANG NG DI SKS. CALLED BY
; COLD BOOT, WARM BOOT, AND SOME EXTERNAL ROUTI NES.

EE S S S I O O I S R R R R O O R I I S S R
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DSKRST: XRA A
LXI H, UNACNT ; | NVALI DATE UNALLOCATED COUNT
Wi B, UNALEN

LoP: MOV MA

INX  H

DINZ LOP

LXI H, ACTDSK ; POONT TO # DI SKS

MOV B, M ; GET NUMBER | NTO B

LXI D, APBDI S ; GET DI STANCE BETWEEN FD APBS

LXI H, APBO+( FLAG ATABLE) ; PO NT TO FLAG

LOOP1: MV MA ; | NVALI DATE ALL FLOPPY DI SK
DAD D ; APBS BY CLEARI NG FLAGS
DINZ LOOP1
DCR A
STA  COLDFLO ; FORCE HEAD UNLOAD/ LOAD
STA  ADI SK ; | NVALI DATE ATABLE
RET

IFN  ZCPR, [



CLBASE == OFF4EH ; ALLOW 50 FOR STACK, 128
BUFLEN == 128 ; FOR BUFFER

CMDSET:

. WORD CLBASE+4

. BYTE BUFLEN

.BYTE O

.BYTE 0,0,0,0,0,0,0
.BYTE O

PATHBASE == 40H

PATH:
.BYTE ' $
.BYTE '$',0
.BYTE 1 '
.BYTE 1,0
.BYTE O

EE S S S I O O I S R R R R O O R I I S S R
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; LOAD HEAD ON CURRENT DI SK

EE S S S I O O I S R R R R O O R I I S S R
)

HEADLD: RET

EEE I I R R I S R I R R I R S R R
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; LOGI CALLY SELECT THE DI SK DRI VE FOR FUTURE READS AND
; WRITES TO THAT PASSED IN REG STER C. |F THE DDB FOR

; THE DRI VE HAS NOT YET BEEN READ, THEN READ IT I N FROM
; THE DI SK. OTHERW SE, DON T PERFORM A PHYSI CAL SELECT
; UNTIL A READ OR WRI TE SECTOR CALL IS MADE. NOTE THAT

; THE DPH, APB, DPB, AND TRANSLATE TABLE FOR THE DRI VE
; ARE ALL VALID AT THE COWPLETI ON OF THI S CALL.

EEE I I R R I S R I R R I R S R R
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SELDSK:
MV AC
LXI H, ACTDSK ; PONT TO ACTUAL DI SK #
CwP M ; | N RANCGE(y/ n)
JNC BAD ; NO
STA  SEKDSK ; D. R. HOST DI SK
STA  PDI SK
PUSH D ; SAVE DI SK RESET FLAG

Mv L, C ; GET APB, DPH ADDRESSES



CALL
SDED
SHLD
CALL

POP
BIT
JRZ

LDA

JINZ

FRST:
CALL

XRA
STA
Wi
STA
LXI
SHLD

LDA
LXI

Wi

DAD

ANI

Wi
SHLD

GETDPH
APBADR
DPHADR
GETAPB

D
0,E
FRST

A

PTRACK

A 8
PSECT

H, RDBUFF
PDVA

PDI SK
H, SPDTAB
A

>z ©:

, A
, OFFH

E
D
D
A
B
3
H
L
TRACK

; GET RAM LOCATI ON FOR DPH
; SAVE APB ADDRESS
; SAVE DPH ADDRESS
; GET ATABLE FOR THI S DI SK

; MAY HAVE BEEN RESET

- DDB PROCESSED( y/ n)
- YES

; ELSE CLEAR ANY PENDI NG WRI TE
; AND READ DDB FROM DI SK

 WVE WLL READ FROM TRACK 0
; AND SECTOR 8

; | NTO THE READ BUFFER

; GET DI SK NUMBER
; POONT TO STEP SPEED TABLE

; GET SPEED BYTE FOR THI S DI SK

; SAVE I N B

; | SOLATE SPEED BI TS

; PUT IN H FOR DOUBLE STORE NEXT
; CURRENT TRACK - UNKNOWN

; UPDATE ATABLE TRACK AND SPEED

EEE I I R R I S R I R R I R S R R

ASSUME 8"

S.S.S.D. DI SK NEXT

EEE I I R R I S R I R R I R S R R
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Wi
LXI

.1 FN
 TEST I F 5"

BIT

JRZ

Wi
LXI

A, 00000001B

H, STDDDB

STDNR, [
oR 8"

7,B
El G

A, 00010101B

H, ALTDDB

; NI TIAL FLAG FOR 8"
; STANDARD 8" DDB ADDRESS

DRI VE

DI SK I N SPEED TABLE

; 8" DI SK(y/ n)
;1 F YES GO DO 8"

; INITIAL 5" FLAG



EIG STA FLAG
SHLD SAVADR

LXI H 1 ; AT LEAST 1 SYSTEM TRACK

SHLD OFF

LXI H 2+32 < 8 ;512 BYTE SECTOR & 32 LOGQ CAL SECTORS
SHLD SSLEN

CALL GETD3S ; GET Z3S CTRL BYTES | NTO ATABLE
CALL PREAD ; GET THE DDB

JRNC YUP ; WVE GOT' SOVETHI NG

EE I R I S R R R R R O I R
)

; |F ERROR 1S R NF. THEN SHOW DI SK READ FAI LED
; ELSE TEST I T FOR GOOD DI SK TYPE

EE I R I S R R R R R O I R
)

BIT WBRNF, A - RNF ERROR(y/ n)
JRZ ERR NOPE, G VE UP

EE S S S I O O I S R R R R O O R I I S S R
)

; SET UP FOR STANDARD 8" S.S.S.D. DI SK HERE

EE S S S I O O I S R R R R O O R I I S S R
)

NOV:

LHLD SAVADR ; PONT TO STANDARD DDB

LXI B, 128-10

LXI D, RDBUFF+384+10

LDI R ; FI X RD BUFFER TO BE A STD DDB
JMPR COWP

YUP: LHLD RDBUFF+384 ;GET VALIDI TY BYTES FROM DDB
LXI D, ODDH+OFDH < 8 ; EXPECTED VALUE OF BYTES

ORA A
DSBC D - DDB VALI D(y/ n)
JRNZ  NOV - NOPE
LHLD RDBUFF+384+2 . MORE VALI DI TY BYTES
DSBC D - DDB VALI D(y/ n)
JRNZ  NOV - NOPE
LDA  RDBUFF+384+4 - TEST FOR COVPATI BI LI TY
ANl 11111110B
JRNZ BAD "GIVE UP ON TH' S DI SK
COWP: CALL PUTAPB - UPDATE TRACK, SPEED I N APB
LHLD APBADR . GET APB ADDR FOR THI S DI SK
LXI D, FLAG ATABLE . PO NT TO WHERE FLAG GOES

DAD D



XCHG ; MAKE THI' S THE DESTI NATI ON ADDR
LXI H, RDBUFF+384+10 ; FROM FLAG | N RD BUFFER

LXI B, ALEN- ( FLAG ATABLE) +DPBLEN+TRALEN

LDI R ; MOVE DDB, DPB, TRANS | NTO APB
;********************************************************
P NOW SET UP ALLOCATI ON SI ZE
P FOR THE DI SK JUST SELECTED

;* GET THE ALLOCATI ON SI ZE FROM THE DSM VALUE | N THE DPB

EE I R I S R R R R R O I R
)

GALV:

LDA  RDBUFF+384+19 ; GET DSM

MOV CA ; SAVE VALUE

LDA  SEKDSK

MOV E A

Wi D, 0

LXI H, ALOCSZ

DAD D

MV MC ; SAVE FOR THI S DI SK

Wi A, OFFH ; UPDATE ATABLE FROM APB

STA  ADI SK

CALL GETAPB

CALL GETD3S ; PUT VALI D Z3S BYTES I N ATABLE

CALL PUTAPB ; UPDATE APB FROM FULLY VALI D ATABLE
oK LHLD DPHADR ; RETURN DPH ADDRESS

RET
ERR:

CALL EPRINT ; PRINT ERRCOR | N READI NG DDB
BAD: XRA A ; DESELECT | NVALI D DRI VE

STA  CPMDSK

MOV HA ; ERROR RETURN CODE

MOV LA

RET

EEE S I R R I o R R O O I R S R R
)

; SET TRACK FOR FUTURE READS OR WRI TES TO TRACK 0. ALSO
; PARTI ALLY RESET THE DI SK SYSTEM TO ALLOW FOR CHANGED
;DI SKS.

EEE S I R R I o R R O O I R S R R
)

HOME:
CALL CLOCSE
LDA  HSTWRT ; TEST FOR PENDI NG WRI TE
ORA A



JRNZ HOMED

STA  HSTACT ; CLEAR HOST ACTI VE FLAG
HOVED:

LXI B, 0 ; DROP THRU TO SET TRACK TO O

EEE I R R R R I O S S R
)

; SET TRACK FOR FUTURE READS OR WRI TES TO THAT PASSED
; I N REG STER PAI R BC.

EEE S R I S R R R R R O S R R
)

SETTRK: SBCD SEKTRK
RET

EE I R I S R R R R R O I R
)

; SET SECTOR FOR FUTURE READS OR WRI TES TO THAT PASSED
; I N REG STER PAI R BC.

EE I R I S R R R R R O I R
)

SETSEC: SBCD SEKSEC
RET

EE S S S I O O I S R R R R O O R I I S S R
)

; SET DMA ADDRESS FOR FUTURE READS OR WRI TES TO THAT
; PASSED | N REG STER PAI R BC.

EE S S S I O O I S R R R R O O R I I S S R
)

SETDMA: SBCD DMAADD
RET

EEE I I R R I S R I R R I R S R R
)

; SECTOR TRANSLATI ON ROUTI NE. THE ROUTI NE ONLY

; TRANSLATES SECTORS ON THE USER TRACKS, SINCE CP/ M
; ACCESSES THE SYSTEM TRACKS W THOUT CALLI NG FOR

;  TRANSLATI ON.

EEE I I R R I S R I R R I R S R R
)

SECTRA:
YUP1: XCHG ; HL GETS TRANS TABLE ADDRESS
; CP/ M PASSED I T IN DE
MoV AC ; GET SECTOR #
SBCD NEWSEC ; SAVE FOR UNALLOCC TEST
DAD B ; I NDEX | NTO TABLE, LOG CAL SECTOR

;1S PASSED I N BC



; GET THE TRANSLATED BYTE

oz

RET

LSRR S I S I R O R O R S I S I R R O e

CP/ M ENTRY PO NT FOR SECTOR READS. BUFFERED SECTOR
READS ARE DONE HERE. BUFFERED READ OPERATI ONS REQUI RE
READI NG THE SECTOR FROM DI SK | NTO THE READ BUFFER,
AND THEN PROVI DI NG 128 BYTE LOG CAL SECTORS TO THE
CALLI NG PROGRAM ON REQUEST.

EE I R I S R R R R R O I R

READ:
XRA A
STA  UNACNT ; UNACNT=0, VWE WON' T WRI TE W THOUT
; PRE- READS FOR NOW
INR A
STA  READOP ; SHOW WVE ARE DO NG A READ OPERATI ON
STA  RSFLAG ; MUST READ DATA
Wi A 2
STA  VRTYPE ; TREAT AS UNALLOCATED
JMWP  RWOPER ; DO THE READ

EE S S S I O O I S R R R R O O R I I S S R

CP/ M ENTRY PO NT FOR SECTOR WRI TES. BUFFERED SECTOR
WRI TES ARE DONE HERE. BUFFERED WRI TE OPERATI ONS

REQUI RE ACCEPTI NG 128 BYTE LOG CAL SECTORS FROM THE
CALLI NG PROGRAM ACCUMULATI NG THEM I N A WRI TE BUFFER,
THEN WRI TI NG THE BUFFER WHEN | T BECOVES FULL. THE
BUFFER IS | MMEDI ATELY WRI TTEN OUT | F THE LOG CAL
SECTOR IS PART OF THE DI SK DI RECTORY.

EEE I I R R I S R I R R I R S R R

WRI TE:
XRA A
STA  READOP . SET TO WRI TE
MV A C
STA  WRTYPE . SAVE TYPE OF WRI TE
cPl 2 : VRl TE UNALLOCATED( y/ n)
JRNZ  CKUN - GO SEE | F O K. ANYWAY
LDA  ALOCA : GET MAXI MUM UNALLOCATED RECORD COUNT
STA  UNACNT . AND PUT HERE FOR VRl TI NG

LDA  SEKDSK ; GET CURRENT DI SK



CKUN:

STA  UNADSK

LHLD SEKTRK ; GET CURRENT TRACK
SHLD UNATRK
LDA  NEWSEC ; GET CURRENT CP/ M SECTOR

STA  UNASEC

; SEE | F UNALLOCATED RECORDS REMAI N

LDA  UNACNT ; GET UNALLOCATED RECCORDS LEFT
ORA A
Jz ALCC ; NO UNALLOCATED LEFT

; WE STI LL HAVE UNALLOCATED RECORDS LEFT

DCR A ; UPDATE UNALLOCATED RECORD COUNT
STA  UNACNT

; NOW CHECK FOR CORRECT DI SK, TRACK & SECTOR

LDA  SEKDSK ; COMPARE DI SKS FI RST
LXI H, UNADSK

cw M

JNZ  ALCC

; DI SKS ARE SAME, NOW CHECK FOR TRACK

LXI H, UNATRK

LDA  SEKTRK
cw M
JRNZ ALCC

; TRACKS ARE SAME, NOW TEST FOR SECTOR

LDA  NEWSEC ; COMPARE SECTORS NOW
LXI H, UNASEC

cw M

JRNZ ALCC

; SECTORS ARE SAME, NOW UPDATE PARAMETERS

INR M ; MAKE NEXT EXPECTED SECTOR

MoV AM ; GET NEXT EXPECTED SECTOR

LXI H, ULRPS ; PO NT TO SECTORS/ USER TRACK
cw M ; TEST FOR END OF TRACK

JRC  NOVR ; NO OVERFLOW

; HERE V\E ALLOW FOR NEXT UNALLOCATED RECORD ON A NEW TRACK



XRA A ; SET SECTOR AS FI RST

STA  UNASEC

LXI H, UNATRK ; PO NT TO UNALLOCATED TRACK #
INR M  MAKE | T NEXT ONE

; WVRI TE PARAMETERS MATCH, DON T PRE- READ
NOVR:

XRA A

STA  RSFLAG ; SHOWWE DON' T READ A SECTOR
JMPR RWOPER

; NOT AN UNALLOCATED RECORD, DO A PRE- READ

ALCC:
XRA A
STA  UNACNT ; SET UNALLOCATED = 0
INR A
STA  RSFLAG ; RSFLAG = 1, WE MUST READ THE SECTOR

; DO READ OR WRI TE OPERATI ON NEXT

RWOPER:
CALL CETTRK ; COMPUTE PHYSI CAL TRACK & SECTOR
LXI H, HSTACT ; GET HOST ACTI VE FLAG
MoV AM
Wi M1 ; SET I T ACTI VE FOR SURE
ORA A y SEE |F I'T WAS ACTI VE
Jz FI LHST ;I F NOT FILL IT

EEE I I R R I S R I R R I R S R R
)

;* CHECK TO SEE | F SECTOR I N HOST BUFFER | S CORRECT ONE
;* I'F NOT WRI TE TO HOST BUFFER | F NEEDED & PREPARE FOR
; * CORRECT HOST BUFFER

EEE I I R R I S R I R R I R S R R
)

; SEE | F DI SKS ARE SAME

LDA  SEKDSK ; COMPARE DI SKS FI RST
LXI H, HSTDSK

cw M

JRNZ NOVAT

; SEE | F TRACKS ARE SAME

LXI H, HSTTRK
LDA  CTRACK



cw M
JRNZ NOVAT

; SEE | F SECTORS ARE SAME

LDA  SEKHST ; COMPARE SECTORS NOW
LXI H, HSTSEC

cw M

JRZ MATCH

; HOST PARAMETERS DO NOT MATCH CURRENT R/ W PARAMETERS
; SEE | F WVE HAVE TO FLUSH THE HOST BUFFER

NOVAT:
LDA  HSTWRT ; SEE | F HOST BUFFER WAS WRI TTEN
ORA A
CNz FLUSH ; WRI TE OUT THE BUFFER | F NOT

; MAY HAVE TO FI LL HOST BUFFER
; SEET UP NEW PARAMETERS

FI LHST:
LDA  SEKDSK
STA  HSTDSK
LHLD CTRACK
SHLD HSTTRK
LDA  SEKHST ; THE PHYSI CAL SECTOR
STA  HSTSEC
LDA  RSFLAG ; SEE | F WE NEED TO READ
ORA A
CNz RDHST ;1F SO READ I T
XRA A
STA  HSTWRT ; SHOW NO PENDI NG WRI TE

; WVE HAVE CORRECT SECTOR SO COPY DATA TO' FROM DMA BUFFER

MATCH:
LDA  CREC ; GET RECORD #
MOV B A ; COMPUTE RECORD | N HOST BUFFER
Wi Co
SRLR B
RARR C
LXI H, HSTBUF
DAD B ; HL 1'S NOW HOST BUFFER
LDED DMAADD ; DE HAS DMA ADDRESS
LXI B, 128 ; BYTES TO MOVE
LDA  READOP

ORA A ; SEE | F WVE ARE READI NG OR WRI TI NG



JRNZ
Wi
STA
XCHG
LHLD

RWVOVE:

LDI R

RWWMOVE ; SKI P ON READ
Al ;I F A VWRITE THEN MARK & COPY TO BUFFER
HSTWRT  HSTVWRT = 1
; DE 1'S NOW DESTI NATI ON, = HOST ON WRI TE
DMAADD ;HL 1S SOURCE, = USER AREA TO GET
; MOVE DATA

; NOW CHECK WRI TE TYPE FOR DI RECTORY UPDATE

LDA
DCR
JRZ

JMPR

; CLEAR HOST
VWRI TI T:

STA
CALL

GOODOP:
LDA
ORA
Wi
RZ
XRA
RET

LDA
ORA
RZ

; WVRI TE FROM

FLUSH:

WRTHST:
LDA
STA
CALL
LDA
STA
LDA
STA

VWRTYPE ; GET TYPE OF WRITE

A ;1S 1T TO THE DI RECTORY

VWRITI'T ;IF SOWRITE I T OUT

GOODOP ; 1 F NOT SHOW A SUCCESSFUL R/ W OPERATI ON

BUFFER FOR DI RECTORY WRI TE

HSTWRT
WRTHST
MRML ; GET RETRY BYTE
A ; TEST FOR ZERO
Al ; JUST I N CASE OF FAI LURE
;I F FAILED SHOW I T TO BDOS
A ; ELSE SET AS O K.
; SHOW BDOS SUCCESSFUL READ/ VRI TE
HSTWRT ; SEE | F VE HAVE A PENDI NG WRI TE
A

; I F NOT RETURN NOW

THE HOST BUFFER

HSTDSK ; GET ACTUAL WRI TE DI SK
PDI SK  MAKE | T THE PHYSI CAL DI SK
GETAPB ; GET APB FOR THE DI SK
HSTSEC

PSECT

HSTTRK

PTRACK



RDHST:

; GET ACTUAL

LXI
SHLD

CALL
PUSH
LDA

JINZ
POP

RET

LDA
STA
LXI
SHLD
LDA
STA
LDA
STA

CALL
RET

GETTRK:

SI NG
SYST:

; GET ACTUAL

PYSEC:

LDA
LXI
\e.v
Wi
LXI
cwP
JRC
LXI
BIT
JRZ
ADD
SRLR
RARR
LXI

STA

MoV
MoV
CPI

H, WVRBUFF ; POONT TO WRI TE BUFFER
PDVA  MAKE | T THE PHYSI CAL DMA ADDRESS

PVRI TE ; WVRI TE BACK THE COMBI NED SECTOR
PSW

SFTSUP ; SEE | F READ AFTER WRI TE

A

CHKSEC

PSW

HSTDSK

PDI SK

H, RDBUFF ; PONT TO READ BUFFER

PDVA ; MAKE | T PHYSI CAL DMA ADDRESS
CTRACK

PTRACK

CSECT

PSECT

PREAD ; READ SECTOR | NTO READ BUFFER

TRACK TO SEEK

SEKTRK ; GET CP/ M TRACK NUMBER

H, OFF ; GET NUMBER OF SYSTEM TRACKS

E, M

Co ; ASSUME SI NGLE SI DED DI SK

H, SSLEN ; PONT TO SYSTEM SECTOR LENGTH
E

SYST ;1 T WAS A SYSTEM TRACK

H, FLAG ; PONT TO FLAG BYTE

1, M ; TEST SIDES BI T

SI NG ; SINGLE SI DED DI SK

E ; ADD | N OFFSET

A ; COMPUTE PHYSI CAL TRACK NUMBER
C ; GET SI DE NUMBER BI T

H, USLEN

CTRACK ; SAVE ACTUAL TRACK NUMBER

SECTOR TO READ/ WRI TE

A M ; GET LENGTH BYTE
B, A
3



JRNZ LRG

MW H 7
JMPR GSEC
LRG CPI 2 . 512 BYTE SECTOR(y/ n)
JRNZ NO - NOPE, ACC HAS RECORD MASK
INR A : FIND MASK FOR 512 BYTE SECTOR
NO MV HA : SAVE RECORD MASK
GSEC. LDA  SEKSEC . GET CP/ M SECTOR NUMBER
DCR A . ADJUST DOWN TO START AT ZERO
MV LA . SAVE FOR LATER
INR B - ADJUST FOR EASY LOOP
JMPR JON
LOOP2: SRLR A : PLACE SECTOR NUMBER I N LSB' S
JON DINZ LOOP2 - REPEAT UNTIL ALIGNED IN LSB' S
INR A : ADJUST TO MAKE PHYSI CAL SECTOR
ORA C . GET SIDE BIT
STA  SEKHST - HOST SECTOR
STA  CSECT : SAVE COVBI NED SECTOR
MV AL . GET CP/ M SECTOR NUMBER
ANA H  MASK ALL BUT RECORD NUNMBER
STA  CREC ; SAVE RECORD NUMBER
RET

EE S S S I O O I S R R R R O O R I I S S R
)

; FLOPPY DI SK PHYSI CAL READ AND WRI TE ROUTI NE. ALL
; FLOPPY DISK 1/ O | S PERFORMED BY CALLS TO THI S

; ROUTINE. ON ENTRY PDI SK, PTRACK, PSECT, AND PDNA
; MUST BE VALI D.

EE S S S I O O I S R R R R O O R I I S S R
)

PVRI TE: Wi A, WARI TE ; SET VWRI TE COMVAND
JMPR PCOM ; JON COMMON CODE

PREAD: Wi A, WVREAD ; SET READ COMVAND

pPCOM STA  PCNMD ; REMEMBER WVHETHER READ OR WRI TE
CALL GETAPB ; MAKE SURE ATABLE IS RI GHT ONE

EEE I I R R I S R I R R I R S R R
)

; |F LAST I/O WAS ON DI FFERENT DI SK, TELL THE
; 179X TO UNLOAD I TS HEAD. THE HEAD LOAD ONE- SHOT
; W LL THEN BE RETRI GERED ON THE NEXT COMVAND.

EEE S I R R I o R R O O I R S R R
)

LXI H, OLDFLO ;PO NT TO OLD FLOPPY NUMBER
LDA  PDI SK : GET NEW NUVMBER

oW M : SAVE DI SK(y/ n)

JRZ  SADS - YES

MV MA - NO, UPDATE OLD NUMBER TO NEW

CALL TRI MAT WAL T FOR TRI M ERASE TO END



CALL
LDA

JRNZ
CALL
CALL

SETD3S
HLOPT
A

SADS
FUNLD
FDONE

; SET Z3S CONTROL BYTE
; SEE | F DUAL HEAD LOAD

; DON' T UNLOAD HEAD
; UNLOAD HEAD
; I NSURE FDC | S DONE

EEE I S I R A I R R R R I O S S R
)

; I NI TIALI ZE RETRY LIM TS. | NSURE Z3S BYTE | S
; SET. SEEK TO CORRECT TRACK.

EE I R I S R R R R R O I R
)

SADS:
LDA
STA
STA
MAC:
LDA
STA

CALL
LXI
\e.v
ouT
LDA
cwP
JRZ

\e.v
CALL
LDA
ORA
JRNZ

CALL
JC
JMPR

NOZE: CALL
JC

ENDS: CALL
LDA
SET
NOM L:
STA

HOMER
MRML
KBI' T

RETRYI T
RMACRO

SETD3S
H, TRACK
A M
WI'RACK
PTRACK
M

SATR

M A

TRI MAT
PTRACK
A

NOZE

FHOME
FATERR
ENDS

FSEEK
FATERR

PUTAPB
PCNVD
WBDEL, A

PCNVD

; NUMBER OF HOVE OPERATI ONS

; RETRI ES BETWEEN HOVE OPERATI ONS

; SET Z3S CONTROL BYTE
; GET OLD TRACK NUMBER

- UPDATE 179X TRACK REG
- GET DESI RED TRACK NUMBER

. SAVE AS BEFORE(y/ n)

- YES

- UPDATE TRACK NUMBER
WAl T FOR TRI M ERASE TO END
. GET DESI RED TRACK

. TRACK 0 DESI RED(y/ n)

- NOPE

. SEEK TO TRACK 0 BY HOVE CMD

. DONE SEEKI NG

: NORVAL SEEK TO DESI RED TRACK
- UPDATE APB FROM ATABLE

. GET READ/ WRI TE COMVAND
- I NSURE HEAD | S SETTLED

; BY SETTI NG DELAY BIT I N CVMD

EEE S I R R I o R R O O I R S R R

; SET UP DMA ADDRESS, SECTOR REG STER. | SSUE
; THE READ OR WRI TE COMMAND. SET HARDWARE WAI T.

EEE S I R R I o R R O O I R S R R



SATR:
M C.

CALL

LDA
MoV
BIT
Wi
JRZ
Wi
SI DEZERG:
STA
MoV
ANI
ouT
LDA
ORA

LDA

JRNZ

BIT

JRZ

SET

SI DO1:

SID2: STA

STA

LDA

STA
LXI
LDA
LXI

LDA

JRNC

LDA

ULEN:
BIT

JRNZ

LHLD

DI SI NT
PSECT

B, A

7, A

A0

SI DEZERO
Al

SI DEI D
A B
O7FH
WSECT
DVAFLG
A

PCNVD
SI D2

7,B
SI D01
WBSI D1, A

WCNVD
OCNVD
ORWCMD
D, A

D3SWr
DCMVD

0ob3S

; DI SABLE | NTERRUPTS
; GET DESI RED SECTOR NUMBER
; SAVE SIDE BI'T
 TEST SIDE BI T

; GET BACK SECTOR
; DROP SIDE BI'T
; UPDATE 179X SECTOR REG STER

; GET READ OR WRI TE COMMVAND

- ARE E ON SIDE 1(y/n)
NO, LEAVE SSO BIT AS 0
© YES, UPDATE SSO BIT TO 1

; FOR PI O 179X COVVAND

; SAVE LAST READ OR WRI TE CMD
; SAVE THE COMVAND

; GET WAI' T ACTI VE Z3S BYTE

B, 128 < 8+WDATA ; SET PORT AND LENGTH

PTRACK
H, OFF
M
USLEN
ULEN
SSLEN

PDVA
WBWRI T, D
VRI T

; GET CURRENT TRACK

1S I T A USER TRACK(y/ n)
- GET USER SECTOR LENGTH

; GET SYSTEM SECTOR LENGTH
; GET DMA ADDRESS

. ARE VE WRI TI N&(y/ n)
" YES, GO WRI TE

EEE S I R R I o R R O O I R S R R

READ THE SECTOR.

EEE S I R R I o R R O O I R S R R
)

PUSH PSW



LDA  DMAFLG

ORA A
JRZ  PIRD
POP  PSW
ORA A :1'S SECTOR 128 BYTES(y/ n)
JRZ R128 - YES
DCR A :1'S SECTOR 256 BYTES(y/ n)
JRZ R256 - YES
DCR A ©1'S SECTOR 512 BYTES(y/ n)
JRZ R512
LXI D, RD < 12+1024-1
JMPR  RDMA

R512: LXI D, RD < 12+512-1 ; MERGE READ BI T W TH BYTE COUNT
JMPR  RDMA . BYTE COUNT |'S OFF BY ONE

R256: LXI D, RD < 12+256-1
JMPR RDMVA

R128: LXI D, RD < 12+128-1

RDVA: CALL DMARW

JMPR RDFN
Pl RD:

POP PSW

ORA A

JRZ PR12

Wi B, OH

DCR A

JRZ PR25

DCR A

JRZ PR51

INIR

INIR
PR51: INR
PR25:
PR12: INIR
RDFN:

Wi C, WBREAD ; STATUS BI TS TO TEST

JMPR CHEK
;********************************************************
; WRI TE THE SECTOR
;********************************************************
VRI T:

PUSH PSW



LDA  DMAFLG

ORA A

JRZ  PIVWR

POP  PSW

ORA A :1'S SECTOR 128 BYTES(y/ n)
JRZ W28 - YES

DCR A :1'S SECTOR 256 BYTES(y/ n)
JRZ W56

DCR A

JRZ  WB12

LXI D, WR <12+1024-1

JMPR  WDMVA

Ws12: LXI D, WR <12+512-1
JMPR VDMVA

W256: LXI D, WR <12+256-1
JMPR VDMVA

WL28: LXI D, WR <12+128-1

WDMA: CALL DMARW

JMPR  WRFN
Pl VR
POP  PSW
ORA A
JRZ PWL2
Wi B, OH
DCR A
JRZ PW25
DCR A
JRZ PVB1
QUTI R
QUTI R
PW1: OUTIR
PW25:
PWL2: OUTIR
VRFN:
Wi C, WoWRI T ; STATUS BI TS TO TEST

EEE S I R R I o R R O O I R S R R
)

; WAI T FOR COVPLETI ON OF DI SK OPERATI ON.
; TEST FOR ERRORS.

EEE S I R R I o R R O O I R S R R
)



CHEK:

El . REENABLE | NTERRUPTS
LDA  D3SNO : GET NO WAI T Z3S BYTE
ouT DCVD

STA  0D3S

CALL FQDONE WAl T FOR 179X DONE
ANA C . ANY ERROR BI TS(y/ n)

RZ NO, RETURN - SUCCESSFUL

EE I R I S R R R R R O I R
)

; RETRY THE |/ O | F AN ERROR OCCURED.

EE I R I S R R R R R O I R
)

NOPRNT:
LXI H, RMACRO ; PONT TO MACRO RETRY COUNT
DCR M ; DECREMENT | T
JINZ MC ; RE- DO READ/ WRI TE
LXI H, KBI T
DCR M
Jz KEYI T
CALL FHOME
RC
XRA A
STA  TRACK
JMWP MAC

; IF WVE CAME HERE I T IS TI ME TO RE- CALI BRATE THE DRI VE

KEYI T:
Wi A 4
STA KBIT
LDA | STAT ; GET BACK LAST STATUS
ANA C
CALL EPRINT
NORE:

EEE I I R R I S R I R R I R S R R

; THE FOLLOW NG ROUTI NE RI NGS BELL AND WAI TS FOR USER
; TO RETRY OPERATI ON ON DRI VE W TH ERROR

EEE S I R R I o R R O O I R S R R
)

CALL FHOME
JC FATERR
XRA A

STA  TRACK

CALL RING
CRI N:
CALL CONST ; SEE | F KEY PRESSED



JRZ
CALL
CPI
Jz
CPI
JRZ
CPI
JRNZ
CALL
CALL
CALL

LXI

STC

JWP

CRIN ; 1| F NOT KEEP RI NG NG

CONI N ; GET CHAR

3 ;A NC (y/n)

EEXI T ; DO A WARM BOOT | F SO

4 ;A D (y/n)

FXER ; | GNORE ERROR

ODH ; SEE | F ' CR

CRIN ;1 F NOT TRY AGAIN

BS ; BACK UP CURSOR

PSP ; NOW ' ERASE' PRI NTED ERROR MESSAGE
BS ; AND BACK UP CURSOR AGAI N
H, MRML

M

MAC ; DO ANOTHER RE- TRY

; 1 GNORE DI SK 1/ O ERROR AND CONTI NUE W TH STATUS SET O K

FXER:
STC
cMC
XRA
RET

RI NG
CALL

; FI X UP CARRY

A ; CLEAR ERROR FLAG

M5G ; RING THE BELL AND DELAY 1 SECOND

. BYTE 87H

RET

; BACK UP CURSOR 8 PLACES TO GET TO START OF ERROR MESSAGE

BS:
wWI
BSO: MWI
BS1: CALL
DCR
JRNZ
RET

C 8 ; BACKSPACE CHARACTER IN C
B, 17
CONOUT

BS1

; PRENT 8 SPACES ON CONSCLE TO ' ERASE' LAST ERROR MESSAGE
; ENTER BACK SPACE ROUTI NE AT BSO: TO EXECUTE 8 SPACES

PSP:
Wi
JMPR

C, 20H ; SPACE CHARACTER IN C
BSO



EEE I S S S I R R I S R IR R R R O S S R I
)

; SET Z3S CONTRCL BYTE. GET 2 Z3S CONTROL BYTES, ONE

; WTH THE HARDWARE WAIT BIT ACTI VE AND ONE W THOUT,

; FROM THE 8 POSSI BLE CONTROL BYTES. OUTPUT THE NO WAI' T
; BYTE. SAVE BOTH FOR LATER USE.

EEE S S I R R I S R R R R I O I S R
)

SETD3S:
LXI
cwP
LXI
JRNC
LXI
USER: LDA
BIT
JRZ
I NX
I NX
SI DO: MoV
I NX
\e.v
SDED
\e.v
ouT
STA
RET

LDA

H, OFF
M

H, USON
USER

H, SSON

PSECT
7, A

SI DO
H

H

E, M

H

D, M

D3SNO

A E
DCMVD

0ob3S

PTRACK

; GET DESI RED TRACK

; USER TRACK(y/ n)
; PO NT TO USER TRACK BYTES

; PONT TO SYSTEM TRACK BYTES
 TEST IF ON SIDE 1
;ON SIDE O
; PONT TO SIDE 1 BYTES
; GET THE NO WAI T BYTE

; GET THE WAI T BYTE
; SAVE BOTH

; OUTPUT THE NO WAI T BYTE

EE S S S I O O I S R R R R O O R I I S S R
)

; GET Z3S CONTRCOL BYTES. CREATE THE EI GHT Z3S CONTROL
; BYTES I N ATABLE. THESE BYTES SET THE DENSI TY BI T FOR
; SYSTEM TRACKS AND USER TRACKS, SELECT SIDE 0 OR SI DE
; 1, AND ENABLE OR DI SABLE THE HARDWARE DATA WAIT.

; CREATE THE BYTES BY MERG NG THE APPROPRI ATE HARDWARE
; CONTROL BITS I N OPRTAB W TH THE CORRECT ADDRESS

; CONTROL BI TS | N ADRTAB.

EEE I I R R I S R I R R I R S R R
)

GETD3S:
LXI
\e.v
Wi
DAD
\e.v

LDA
ANI

RRC

ANI
LXI

LDA
H, ADRTAB
E A
0

D
D
C M

FLAG

00010100B
B, A

B
00001100B
D, SSON

ADI SK

; GET CURRENT DI SK NUMBER
; PONT TO ADDRESS
; CONTROL BI TS TABLE

; SAVE ADDR BI TS FOR Z3S BYTES

; GET THE FLAG
; | SOLATE SYSTEM DENSI TY, SIZE

; ALIGN THE DENSITY BI T
; COMBI NE SI ZE AND DENSI TY
; DROP UNALI GNED BI TS
; PONT TO BEG NNI NG OF DEST



CET:

LOOP3:

CALL

LDA
ANI

LXI
PUSH

Wi
DAD
POP
Wi

I NX

STAX
I NX
DINZ
RET

GET

FLAG
00001100B

OPRTAB

WOOUMOI
o >

00015_

N
>
<

:

; GET SYSTEM TRACK Z3S BYTES

; GET THE FLAG

; | SOLATE USER DENSI TY, SIZE

; AND GET USER TRACK Z3S BYTES

; PONT TO CONTROL BI TS TABLE

; GET CONTRCOL BI TS START ADDRESS

; START ADDRESS NOW I N HL
; DESTI NATI ON RESTORED TO DE

; GET A BYTE OF CONTROL BI TS

; COMBI NE W TH ADDRESS BI TS
; STORE COMBI NED BYTE

; DO ALL BYTES

LSRR S O S I R O I R S I I IR I O e

; DMA READ/ WVRI TE ROUTI NE

; SET UP THE DMA CONTROLLER CHI P WTH THE PROPER
;  COMVAND, DMA ADDRESS AND BYTE COUNT.

; THE FI NAL COVMAND TO THE DI SC CONTROLLER CHI P
; STARTS THE DMA PROCESS.

EE S S S I O O I S R R R R O O R I I S S R

DVARW

SDED

Wi

ouT
Wi

ouT
\e.v
ouT
\e.v
ouT
\e.v
ouT
\e.v
ouT

LDA
ouT

RET

DEDNA

A, WFCI NT
WCNVD

A 41H
CVMND

A E
WCTO
A D
WCTO

AL
ADRO
A H
ADRO

OCNVD
WCMVD

; FORCE | NTERRUPT COMMAND TO 179X

; CHANNEL 0 REQUEST

; BYTE COUNT LSB

; BYTE COUNT MSB, ALSO DETERM NES READ OR WRI TE

; DMA ADDRESS BYTES

; GET DI SK CONTRCLLER COMVAND
; START DMA PROCESS



LIRS I I S I R O R O R S I S R R

; WVAIT FOR TRIM ERASE TO END. WAIT ONLY | F THE LAST
; FLOPPY DI SK COMMAND WAS A WRI TE. CALLED ONLY I F

; PHYSI CAL HEAD MOTI ON | S NEEDED TO ACCESS THE NEXT
; SECTOR. THE WAIT IS ABOUT 500 USEC AT 4 MHZ. THI' S
; ALLOWS TRIM ERASE TO COWPLETE BEFORE THE DRI VE IS
; DESELECTED OR THE HEAD | S MOVED.

EEE I S I R A I R R R R I O S S R
)

TRI MAT: LDA  ORWCMD ; GET LAST READ OR VWRI TE COMVAND
BIT WBWRIT,A  TEST WVRITE BIT
RZ ;1 T WAS A READ, DON'T WAI'T
Wi B, 150  WAILT
DINZ
RET

EE I R I S R R R R R O I R
)

MULTI - PURPOSE 179X SEEK SUBROUTI NE. THE ENTRY
PO NTS ARE:

FHOVE - RESTORE HEAD TO TRACK 0 POSI Tl ON
FSEEK - SEEK W TH HEAD LOAD TO DEST. I N ACC

*

*

*
"
’ *
-
 * FUNLD - SEEK SAME TRACK TO UNLOAD HEAD
* FLOAD - SEEK SAME TRACK TO LOAD HEAD
*

*

*

*

*

FOR THESE LAST TWO FUNCTI ONS THE COMVAND IS STILL IN
PROGRESS WHEN RETURN IS MADE. THE CALLI NG PROGRAM
MUST WAIT FOR THE COMVAND TO COMPLETE.

LR S S R IR I b O S R R I I S R R

FHOVE: Wi B, WHOVE ; SET UP HOVE COMVAND

JMPR FH
FSEEK: oUT  VWDATA ; OUTPUT SEEK DESTI NATI ON

Wi B, WSEEK ; SET UP SEEK, DI FFERENT TRACK
FH: LDA  SPEED ; GET SEEK SPEED

ORA B ; MERGE W TH SEEK COVIVAND

ourT  WCMD ; OUTPUT TO 179X

STA  OCMD

CALL FDONE

ANI WSSEEK ; ELI M NATE UNWANTED STATUS BI TS

EEE S I R R I o R R O O I R S R R
)

; NOW GO IN A WAI T LOOP FOR HEAD SETTLE TI ME

EEE S I R R I o R R O O I R S R R
)

SETL: PUSH PSW ; SAVE FLAGS

LDA  PCNMD



BIT 5 A ; SEE | F READ OR WRI TE

JRZ NDLY
Wi A 20 yWAILT 20 MS
SETL1: DINZ SETL1 ; LOOP ON B REG
DCR A ; LOOP ON SETTLE VALUE
JRNZ SETL1
NDLY:
POP PSW ; GET BACK REGS
RZ ; RETURN - SUCCESSFUL
STC
RET ; RETURN W TH CARRY SET - ERROR
FUNLD: Wi B, WUNLD ; SET UP UNLOAD COMVAND
JMPR FU
FLOAD: Wi B, WL.OAD ; SET UP LOAD COMVAND
FU: I'N WI'RACK ; GET CURRENT TRACK
oUT  VWDATA ; OUTPUT SEEK DESTI NATI ON
MOV A B ; OUTPUT SEEK COMVAND
ourT  WCMD
RET

EE S S S I O O I S R R R R O O R I I S S R
)

;179X NOT BUSY SUBROUTINE. WAIT FOR 179X NOT BUSY.

; THEN RETURN THE LAST STATUS READ FROM THE CHI P. THERE
; ARE TWO ENTRY PO NTS. FDONE DELAYS A SHORT WHI LE TO

; ALLOW THE 179X TO SET I TS BUSY BIT.

; THI'S ROUTI NE TESTS FOR TYPE 1 AND TYPE 2

;  COMVAND COMPLETI ON.

EEE I I R R I S R I R R I R S R R
)

FDONE:
MWI B, 10 - DELAY
DINZ

FQDONE:

LDA DMAFLG
ORA A

JRZ Pl ODON

I'N DMACHK ; WAIT FOR DMA TO FI NI SH
RLC
JRC  FQDONE

DONE:
I'N WSTAT ; GET STATUS FROM DI SC CONTROLLER



BIT
JRNZ
STA
RET

Pl ODON
I'N
STA
BIT
JRNZ
RET

WBBUSY, A ; TEST BUSY BI T
DONE
| STAT

WSTAT
| STAT
WBBUSY, A
Pl ODON

EE I R I S R R R R R O I R
)

; FLOPPY DI SK ERROR PRI NT SUBROUTI NE. ANY NON ZERO BI TS
; N THE ACCUMULATOR ARE ERRORS. THE FI RST ONE FOUND | S
; PRI NTED OUT.

EE I R I S R R R R R O I R

EPRI NT:
PUSH
I'N
STA
I'N
STA

EMSROT:
CALL

. ASCl |

. BYTE
LDA
ADI
MoV
CALL
CALL
. BYTE

POP

CALL

Wi
CALL
LDA
CALL
Wi
CALL
LDA
CALL
Wi
CALL
LDA

PSW ; SAVE ERROR BI TS
WI'RACK ; GET BAD TRACK
| TRACK

WSECT ; GET BAD SECTOR

| SECT

MSG
"Err'
' ' +80H
SEKDSK
CA
CA
BI OOUT
MSG
':'," " +80H

PSW
LBYTE

c'
Bl OOUT

| TRACK

LBYTE

c'

Bl OOUT

| SECT

LBYTE

c'

Bl OOUT

SI DEI D ; GET SI DE NUMBER



MoV
JWP

CA
Bl OOUT

EE I R I S R R R R I O S S R
)

PRI NT HEX BYTE ON CONSCLE.

EEE S S I R R I S R R R R I O I S R
)

LBYTE:

P2:

RRC
RRC
RRC
RRC
CALL
POP
ANI
ADI
DAA
ACI
DAA
\e.v
JWP

PUSH PSW

P2
PSW
OFH
90H

40H

Bl OOUT

EE S S S I O O I S R R R R O O R I I S S R
)

; MOVE ATABLE | NTO THE CORRECT APB. MOVE THE CORRECT
; APB | NTO ATABLE.

EE S S S I O O I S R R R R O O R I I S S R
)

PUTAPB:

CALL
LDI R
RET

GETAPB:

LDA
cwP
RZ
\e.v
CALL
XCHG
LDI R

LDA  ADI SK ; GET CURRENT ATABLE NUMBER
ASET ; SET UP FOR MOVE
; COPY ATABLE | NTO APB
LXI H, ADI SK ; PO NT TO ATABLE DRI VE NUMBER
PDI SK ; GET NEW NUMBER
M ; THE SAME(y/ n)
; YES, ATABLE ALREADY VALID
M A ; UPDATE ATABLE NUMBER
ASET ; SET UP FOR MOVE

; APB ADDRESS NOW SOURCE
; COPY APB | NTO ATABLE

; NOW GET ALLOCATI ON SI ZE FOR SELECTED DI SK

LDA
\e.v
Wi
LXI
DAD

LXI
SuUl

DAD

PDI SK

> o >

LOCSz

>

LOREC

OMWIP>OITOM
> <

; GET DI SK #
; MAKE | NDEX

; PONT TO SAVED BSH TABLE

; GET BSH VALUE

; PO NT TO RECORDS/ ALLOCATI ON SI ZE
; SET FOR | NDEX

; MAKE | NDEX



MV AM ; GET RECORDS/ ALLOCATI ON
STA  ALCCA ; SAVE # FOR SELECTED DRI VE

RET
; TABLE FOR # OF RECORDS FOR ALLOCATI ON SI ZES FROM 1K TO 16K

ALCREC:
. BYTE 8, 16, 32, 64, 128

ASET: MOV L, A ; GET DI SK NUMBER | NTO L
CALL CGETDPH
LXI H, ATABLE
LXI B, ALEN
RET

EE I R I S R R R R R O I R
)

; GET DPH ADDRESS AND APB ADDRESS. RETURN THE DPH
; ADDRESS I N HL, THE CORRESPONDI NG APB ADDRESS | N DE.
; DI SK NUMBER MUST BE IN L AT CALL.

EE S S S I O O I S R R R R O O R I I S S R
)

GETDPH:

DAD
\e.v
\e.v
DAD
DAD
DAD
DAD
LXI

DAD

g

H 0
; GET NUMBER * 2

Trr

; GET NUMBER * 16
; GET NUMBER * 18

>
)
o)
o)
m
®

; NOW VE HAVE ADDR OF APB ADDR
; GET APB ADDRESS | NTO DE

< Z

I NX

ITOIMOOOIITITOMT

I NX
RET

; HL NOW HAS DPH ADDRESS

EEE I I R R I S R I R R I R S R R
)

; FATAL ERRCR

EEE S I R R I o R R O O I R S R R
)

FATERR:
QUIT: CALL MG
. ASCl | ' ST
. BYTE ' P' +80H
JW EEXIT ; GO WARM BOOT

EEE S I R R I o R R O O I R S R R
)

; MESSAGE OUTPUT SUBROUTI NE. THERE ARE TWO ENTRY



; PO NTS. FOR MSG A MESSAGE FOLLOWS | NLI NE AFTER THE

; CALL. FOR MSGHL THE MESSAGE ADDRESS IS IN HL. FOR

; BOTH ENTRY PO NTS THE MESSAGE |'S PRI NTED OUT UP TO
; AND | NCLUDI NG A CHARACTER WTH I TS HI ORDER BI T SET.

EEE S R I S R R R R I O S S R
)

M5G.  XTHL ; GET MESSACE ADDRESS
CALL MSGHL ; PRINT THE MESSAGE
XTHL ; RESTORE NEW RETURN ADDRESS
RET
MSGHL : MoV C M ; GET NEXT CHAR OF MESSACGCE
INX  H
CALL BI OOUT ; OUTPUT THE CHAR
ORA A  TEST FOR H BI'T SET
JP M5GHL ; NOT SET, KEEP GO NG
RET

EE S S S I O O I S R R R R O O R I I S S R
)

; 1/ O VECTORI NG ROUTI NES. THESE ROUTI NES USE THE | OBYTE
; TO SELECT THE PHYSI CAL DEVI CE WHI CH W LL CORRESPOND

; TO THE CONSOLE OR TO THE LI ST OQUTPUT. THE JUMPS TO

; THE PHYSI CAL DEVI CES SHOULD BE CHANGED HERE TO USE

; EXTERNAL 1/O. THI'S RETAINS | OBYTE CONTROL OVER THE

;  ROUTI NES.

EE S S S I O O I S R R R R O O R I I S S R
)

EE S S S I O O I S R R R R O O R I I S S R
)

; I/ O ROUTI NES FOR THE TTY PHYSI CAL DEVI CE.

EEE I I R R I S R I R R I R S R R
)

TTYI S: I'N TTYS ; GET STATUS
ANI TTYDA ; TEST FOR READ DATA AVAI LABLE
RZ ; RETURN FALSE | F UNAVAI LABLE
Wi A, OFFH
RET ; RETURN TRUE

TTYIN: CALL TTYIS ; GET STATUS
JRZ  TTYIN  WAIL'T UNTI L DATA AVAI LABLE
I'N TTYI ; GET THE DATA
ANI O7FH ; DROP PARI TY
RET

TTYCS: I'N TTYS ; GET STATUS
ANI TTYBE ; TEST FOR TRANSM T BUFFER EMPTY
RZ ; RETURN FALSE | F NOT EMPTY
Wi A, OFFH
RET ; RETURN TRUE

TTYQOUT: CALL TTYOS ; GET STATUS

JRZ  TTYodr WAL T UNTI L BUFFER EMPTY



MoV
ouT
RET

A C

TTYO

; OUTPUT THE DATA

EEE I R R R R I O S S R
)

; 1/ 0O ROUTI NES FOR THE CRT PHYSI CAL DEVI CE.

; THHS 1 S OQUR MODEM PORT . SETTING THE CON: TO CTR:

; (MODEM) PUTS THE I/O IN A LOOP TO ENABLE CONTROL

; OF THE SYSTEM FROM THE DEVI CE CALLI NG ON THE MODEM

; ALL CHARACTERS RECEI VED ARE ECHOD BACK TO THE CALLI NG
; DEVI CE AND ONTO THE SCREEN OF THE CAPTI VE SYSTEM

;A NULL CHARACTER PUT ON THE LOCAL KEYBOARD W LL RESET
; THE 1 OBYTE TO TTY AND CAUSE A WARM BOOT

EE I R I S R R R R R O I R
)

CRTI S:
ANI
Jz

I'N
ANI

Wi
RET

READER:

CRTI N:
JRZ
I'N
ANI
RET

CRTCS:
ANI

Wi

RET
PUNCH:
CRTQOUT:

JRZ

TUBE: IN
ANI
JRZ

I'N TTYI
7EH
FI XER

CRTS
CRTDA

A, OFFH

CALL CRTIS
CRTI N

CRTI

O7FH

I'N CRTS
CRTBE

A, OFFH

CALL CRTOS
CRTOUT

A C

CRTO

; TEST LOCAL KEYBOARD
; MASK | T FOR ' CONTROL- A
;1 F NULL GO RESET | OBYTE
; AND DO A WARM BOOT
; GET MODEM STATUS
; TEST FOR READ DATA AVAI LABLE
; RETURN FALSE | F UNAVAI LABLE

; RETURN TRUE

; GET STATUS
 WAIL'T UNTI L DATA AVAI LABLE
; GET THE DATA
; DROP PARI TY

; GET STATUS
; TEST FOR TRANSM T BUFFER EMPTY
; RETURN FALSE | F NOT EMPTY

; RETURN TRUE

; GET STATUS
WAL T UNTI L BUFFER EMPTY

; OUTPUT THE DATA
; NOW TEST THE LOCAL SCREEN
; FOR A CLEAR STATUS

; AND SEND THE CHARACTER
; TO 1T BEFORE EXI TI NG

EEE S I R R I o R R O O I R S R R

; 1O ROUTINES FOR THE OTHER | OBYTE VECTORED DEVI CES



EEE I S S S I R R I S R IR R R R O S S R I
)

CONST:
ANI
JRZ
CPI
JRZ
CPI
JRZ
JWP

CONI N:

ANI
JRZ
CPI
JRZ
CPI
JRZ
JMPR

CONQUT:
.1 FN

XRA
SLOW T:

JINZ

LDA
ANI
JRZ
CPI
JRZ
CPI
JRZ
JMPR

LDA
CMBK
TTYI S
1

CRTI S
2

CRTI S
TTYI S

LDA
CMBK
TTYI'N
1

CRTI N
2

CRTI N
TTYI'N

SLOW [
A
A

SLON' T

| OBYTE
CMBK
TTYOUT

CRTOUT

CRTOUT
CRTOUT

| OBYTE ; GET THE CURRENT 1/ O BYTE
; DROP | RRELEVANT BI TS
; TTY SELECTED
; TEST CRT ( MODEM
; CRT SELECTED( MODEM)
; TEST CONTROL REMOTE
; THHS WLL DO
; DO UCL:

| OBYTE

. TEST CRT( MODEM)

; TEST REMOTE
:THIS WLL DO
; DO UCL:

. TEST CRT( MODEM)

; TEST REMOTE
:THIS WLL DO
; DO UCL:

EEE I I R R I S R I R R I R S R R
)

; USUAL PRI NTER |/ O HANDLED NEXT

EEE I I R R I S R I R R I R S R R
)

LI STST:

ANI
JRZ
CPI
JRZ
CPI
JRZ
JMPR

LDA
LMSK
CRTCS
40H
CENST
80H

SPI NST
SERPST

| OBYTE
; CHECK MODEM OUT STAT
; CHECK L. P. STAT

; CHECK SPI N STAT
; CHECK SERI AL STAT

EEE S I R R I o R R O O I R S R R
)



; FIND OUT WHICH PRINTER IS SET I N | OBYTE AND OUTPUT
; TOIT

EE I S I R R I S R R R R I O I S O
)

LI ST: LDA [ OBYTE

ANl LMSK
JRZ  CRTOT1 1S I T MODEM (y/ n)
CPl  40H 1S I T CENT (y/n)

JRZ LISTC

CPl  80H 1S I T CENTRONI CS (y/ n)
JRZ  SPINO

JMPR SERP 1S I T SERIAL (y/n)

EE I R I S R R R R R O I R
)

; OUTPUT TO CENTRONI CS

EE I R I S R R R R R O I R
)

LI STC: I'N LSTST ySEE IF CPU ' C
ANI 00110000B
JRZ LI ST1
aurT 9 ; TURN ON CENT MUX
LI ST1:
I'N LSTST ; GET PRI NTER STATUS
RAR ; PUT I T I N CARRY
JRC LI ST1 ; BUSY ON C SO RETRY
\e.v A C ; GET OUTBYTE
ouT LSTDAT ; SEND TO PRI NTER
RET

EE S S S I O O I S R R R R O O R I I S S R

; SERI AL PRI NTER |/ O HANDLED HERE

EEE I I R R I S R I R R I R S R R
)

SERP: IN SERST ; GET SERI AL STATUS
RAL ; PUT I N CARRY
JRNC SERP ; BUSY SO RETRY
MoV AC ; GET OUTBYTE
OUT  SERDT ; SEND TO SERI AL PRI NTER
RET

EEE S I R R I o R R O O I R S R R

; LETTER QUALITY PRI NTER |/ O HANDLED HERE

EEE S I R R I o R R O O I R S R R
)

SPI NO:
I'N LSTST ; GET STATUS
RAL ; PUT BIT 7 I N CARRY
JRC  SPI NO ; BUSY | F CARRY SET

; NOW CHECK C. P. U. TYPE AND OUTPUT TO CORRECT PORT



I'N LSTST ySEE IF CPU ' C
ANI 00110000B yTEST BIT 6 , 0 = CPU'C

MOV AC ; GET LI ST BYTE

JRZ  SPI N2 ; GO HERE FOR CPU ' C

QUT  SPIN ; TURN ON SPI N MUX

ouT LSTDAT ; SEND TO SPI'N WRI TER
SPI N2: ouT LSTST ; PORT 6 FOR CPU ' C

RET

EE I R I S R R R R R O I R
)

; MODEM AS LI ST DEVI CE FROM HERE

EE I R I S R R R R R O I R
)

CRTOT1:
CALL CRTOS ; OUTPUT TO MODEM
JRZ  CRTOT1
MOV AC
QUrT  CRTO
RET

EE S S S I O O I S R R R R O O R I I S S R
)

; GET STATUS FOR VARI QUS LI ST DEVI CES

EE S S S I O O I S R R R R O O R I I S S R
)

; SPIN WRI TER STATUS

SPI NST: I'N LSTST ; GET STAT
CVA
ANI 80H
RZ ; SHOW I T IS BUSY
Wi A, OFFH  SHOW I T | S READY
RET

; LINE PRI NTER STATUS

CENST: I'N LSTST
CVA
ANI 1
RZ
Wi A, OFFH
RET

; SERI AL PRI NTER STATUS

SERPST: I'N SERST
ANI 80H
RZ
Wi A, OFFH
RET

; GET OUT OF SLAVE MODE AND WARM BOOT



FI XER:

ANI
STA
JWP

LDA 3

OFCH
3
0

; GET 1/ O BYTE
; SET TO TTY
 FIX I T UP THERE
; GO WARM BOOT

EEE I R R R R I O S S R
)

; FLOPPY DI SK DPH TABLE. FOR THE CONVENI ENCE OF THE
; CBIOS THE APB ADDRESS FOR A DI SK PRECEDES THE DPH
; FOR THE DI SK.

EE I R I S R R R R R O I R

APBBEG.

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

.1 FN

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

APBO
TRANSO
0

0

0

DI RBUF
DPBO
CSvo
ALVO

APB1
TRANS1
0

0

0

DI RBUF
DPB1
Csvi
ALV1

STDNR, [

APB2
TRANS2
0

0

0

DI RBUF
DPB2
Csv2
ALV2

APB3
TRANS3
0

0

0

DI RBUF
DPB3
Csv3
ALV3

; LOGI CAL TO PHYSI CAL XLATE TAB
; SCRATCH

; DI RECTORY BUFFER
; DI SK PARAMETER BLOCK
; CHECKSUM VECTOR
; ALLOCATI ON VECTOR



]

EE I R I S R R R R I O S S R
)

; STANDARD APBS, DPBS AND TRANSLATE TABLES. THESE

; TABLES ARE USED BY SELDSK WHEN | T CANNOT FIND A VALID
; DDB ON THE DI SK. THE TABLES ARE FOR STANDARD 8" OR 5"
; SINGLE DENSITY FLOPPY DI SKS. THI S ALLOWS PROGRAM

; | NTERCHANGE W TH OTHER CP/ M BASED SYSTEMs W THOUT

; REQUIRING A DDB TO BE WRI TTEN ON EACH DI SK

LIRS I O S I R O S O R O

EE I R I S R R R R R O I R
)

; 8" FLOPPY DI SK TABLES.

EE I R I S R R R R R O I R
)

STDDDB:
. BYTE 00000001B ; FLAG
. V\ORD 2 ; OFF
.BYTE O ; SSLEN
. BYTE 26 ; SLRPS
.BYTE O ; USLEN
. BYTE 26 ; ULRPS
. WORD 26 ; STANDARD DPB
. BYTE 3,7,0
. WORD 242
. WORD 63
. BYTE 192, 0
. WORD 16
. V\ORD 2

. BYTE 1, 7,183, 19, 25,5, 11, 17, 23
. BYTE 3, 9, 15, 21, 2, 8, 14, 20, 26
. BYTE 6, 12, 18, 24, 4, 10, 16, 22

EEE I I R R I S R I R R I R S R R
)

; 5" FLOPPY DI SK TABLES.

EEE I I R R I S R I R R I R S R R
)

.1 FN STDNR, [

ALTDDB: . BYTE 00000101B ; FLAG
. V\ORD 3 ; OFF
.BYTE O ; SSLEN
. BYTE 18 ; SLRPS
.BYTE O ; USLEN
. BYTE 18 ; ULRPS

. WORD 18 ; STANDARD DPB



. BYTE 3,7,0
.VWORD 71

. WORD 63

. BYTE 192, 0
. WORD 16

. V\ORD 3

.BYTE 1,5,9,13,17,3,7,11, 15
. BYTE 2, 6, 10, 14, 18, 4, 8,12, 16

]
; TEST FOR GOOD DATA ON LAST WRITE
CHKSEC:

POP  PSW ; FI X STACK
Wi A, 10 ;10 READ RETRI ES

STA  CHKRDS
RECHK:
LXI H, TRACK ; GET OLD TRACK
MoV AM
OUT  WIRACK ySET I T
LDA  PTRACK ; GET PHYSI CAL TRACK
cw M ; TEST WTH OLD

JRZ TRKXX ;| F SAME O. K.
MOV  MA ; ELSE UPDATE
CALL FSEEK ; SEEK TO I T

RC ; REAL BAD
TRKCK:

Dl

LDA  PSECT ; GET SECTOR

MOV B A

ANI 7FH ;DROP SIDE BIT
OUT  WBECT ;SET IT

LDA  D3SWr

ouT DCMVD

LDA  DMAFLG

ORA A

JINZ DVARAW

Wi A, WVREAD ; READ COMMAND

BIT 7,B ; TEST SI DE

JRZ  SIDO11 ;1 F SIDE O

SET  WBSI D1, A; SET SIDE 1 COVPARE
SIDO11:

oUrT  WCMD ; SET PIO FCD IN MOTI ON

LXI B, 128<8+WDATA ; SET SECTOR LENGTH AND PORT

LDA  PTRACK ; GET DESI RED TRACK



LXI

LDA
JRNC
LDA

ULENZ1:
ORA
JRZ
Wi
DCR
JRZ
DCR
JRZ
TEN24:
I NP
DCR
JRNZ
TEN241:
I NP
DCR
JRNZ
R512C:
I NP
DCR
JRNZ
R128C:
R256C:
I NP

JRNZ
RDFNC:

El

LDA

STA
CALL

ANI

LXI

JINZ

JWP

DVARAW
Wi

LDED

ANI

H, OFF ; PO NT TO OFFSET

M y TEST 1T

USLEN ; ASSUME USER TRACK
ULEN1 ;IF IT IS USER
SSLEN ; ELSE GET SYSTEM SCTOR LENGTH

A  TEST I T FOR 128 BYTES
R128C ;I F SO READ 128 BYTES

B, 0 ; MUST BE 256, 512 OR 1024 BYTES
A ; TEST FOR 256

R256C ;I F SO

A ; TEST FOR 512

R512C ;I F SO

TEN241

A
B
R512C

R256C

D3SNO
DCMVD
0ob3S

FQDONE
WSREAD

H, CHKRDS
M
RECHK

NOPRNT

A 10

OFFH
DEDNA

A D
00111111B
01000000B

; GET LAST DE VALUE FOR DMVA

; GET COMMAND & HI
; STRI P COMVAND

WORD COUNT

; MEGRE | N RD COMVAND



MOV DA ; MAKE NEW D VALUE

Wi A, WFCI NT

ourT  WCMD
Wi A 41H
ourT  CvND
MOV A E
aUT  WCTO
MOV AD
aUT  WCTO
XRA A
oQUT  ADRO
oQUT  ADRO
Wi A, WVREAD
ourT  WCMD
XRA A
DVALP:
DCR A
JRNZ DMALP
DMACK:
I'N DMACHK
ANI 80H
JINZ DMACK
XRA A
QUT  OFFH
JMPR RDFNC

EE S S S I O O I S R R R R O O R I I S S R
)

; SHOW HOW MUCH DI SK SPACE IS LEFT

EE S S S I O O I S R R R R O O R I I S S R
)

.IFG (.-BI0S)-(NSBI 0S*128), [
. PRNTX \ Bl OS EXCEEDS DI SK SPACE \

]

. DEFI NE SBOND[ XX] =[ . PRNTX / XX BYTES OF DI SK LEFT/

]
. DEFI NE SBOD[ XX] =[ . PRNTX / XX BYTES BEYOND DI SK SPACE/

|

JIFL

.IFG (NSBI 0S*128)-(.-BI 0S), |
SBOND \ ( NSBI OS*128) - ( . - Bl OS)
11

SBOD \ (.- BI OS) - (NSBI OS* 128)
|

|

EEE S I R R I o R R O O I R S R R
)

; END OF BI OS | NSTRUCTI ONS AND CONSTANTS. BEG NNI NG
; OF WORK AREA.

EEE S I R R I o R R O O I R S R R
)



EE I S I R R I S R R R R I O I S O
)

; CP/M CALL PARAMETER STORAGE. CP/ M SETS THE LOG CAL
; PARAVETERS BY PRELI M NARY CALLS BEFORE CALLI NG THE
; READ OR WRI TE ROUTINES. THE CP/ M |/ O ROUTI NES SET
; AND USE THE REMAI NI NG VARI ABLES.

EEE I R R R R I O S S R
)

DVAFLG: . BLKB 1 ; CONTROLLER TYPE FLAG

SEKSEC: . BLKB 2 ; LOGI CAL SECTOR TO R'W

DMAADD: . BLKB 2 ; LOGl CAL & ACTUAL CP/ M DVA ADDR
CREC: .BLKB 1 ; CURRENT RECORD W THI N SECTOR

EE I R I S R R R R R O I R
)

; PHYSI CAL DI SK |/ O PARAMETER STORAGE. THESE PARAMETERS
; MUST BE SET BEFORE CALLI NG THE FLOPPY DI SK PHYSI CAL
; READ OR WRI TE ROUTI NES.

EE I R I S R R R R R O I R
)

PDI SK: . BLKB 1 ; PHYSI CAL DI SK FOR NEXT /0O
PTRACK: . BLKB 2 ; PHYSI CAL TRACK FOR NEXT 1/0O
PSECT: . BLKB 2 ; PHYSI CAL SECTOR FOR NEXT 1/0O
PDVA: . BLKB 2 ; PHYSI CAL BUFFER ADDR, NEXT I/0O
CTRACK: . BLKB 2

CSECT: . BLKB 2

EE S S S I O O I S R R R R O O R I I S S R
)

; GENERAL PURPOSE VARI ABLES ARE STORED HERE.

EEE I I R R I S R I R R I R S R R
)

RETRY:

RM CRG: . BLKB 1 ; M CRO FDC RETRY COUNT

RMACRG: . BLKB 1 ; MACRO FDC RETRY COUNT

ADI SK: . BLKB 1 ; DI SK NUMBER OF DI SK AT ATABLE
OLDFLO . BLKB 1 ; OLD FLOPPY DRI VE NUMBER

PCMD: . BLKB 1 ; ACTUAL FLOPPY READ/ WRI TE CMD

ORWCMD: . BLKB 1 ; LAST RF WOUTPUT TO CMD REG
DPHADR: . BLKB 2 ; DPH ADDRESS FOR CURRENT DI SK
APBADR: . BLKB 2 ; APB ADDRESS FOR CURRENT DI SK
WRTYPE: . BLKB 1 ; TYPE OF WRI TE

D3SNO: . BLKB 1 ; CURRENT NO WAI T Z3S BYTE
D3SWI': . BLKB 1 ; CURRENT WAI T Z3S BYTE
SAVADR: . BLKB 2 ; STD OR ALT DDB ADDRESS

MRML: . BLKB 1 ; MACRO RETRY MAJOR LOCP

EEE S I R R I o R R O O I R S R R
)

; ERROR | NFORMATI ON STORAGE. VARI OUS ROUTI NES USE THI' S
; AREA TO STORE KEY VARI ABLES RELATI NG TO THE Z3S



; CONTROLLER AND THE 179X CHI P.

EEE S S S I R O I S R R R R I S S S O R R
)

El NFO.

| TRACK: . BLKB 1 ; LAST | NPUT FROM TRACK REG

| SECT: . BLKB 1 ; LAST | NPUT FROM SECTOR REG

| STAT: . BLKB 1 ; LAST | NPUT FROM STATUS REG
ACTI VE: . BLKB 1 ; SHONS VHI CH ROUTI NE HAD ERROR
Ob3S: . BLKB 1 ; LAST OQUTPUT TO Z3S CTRL BYTE

OCMD: . BLKB 1 ; LAST OQUTPUT TO CMD REG

SI DEI D: . BLKB 1 ; LASE S| DE SELECTED

El LEN == . - EI NFO

EE I R I S R R R R R O I R
)

;* ALLOCATI ON VALUES FOR SELECTED DI SKS ARE NEXT

EE I R I S R R R R R O I R
)

ALCCSZ: . BLKB 4 ; BSH VALUE FOR 4 DRI VES
ALCCA: . BLKB 1 ; RECORDS/ BLOCK FOR SELECTED DRI VE

; UNALLOCATED PARAMETERS FOLLOW

UNACNT: . BLKB 1 ; UNALLOCATED RECORD COUNT
UNADSK: . BLKB 1 ; " DI SK #
UNATRK: . BLKB 2 ; " TRACK #
UNASEC: . BLKB 2 ; " SECTOR #
NEWSEC: . BLKB 2 ; CP/ M SET SECTOR
RSFLAG: . BLKB 1 ; READ SECTOR FLAG
READCP: . BLKB 1 y READ = 0, WRITE = 1
HSTACT: . BLKB 1 ;0 = HOST NOT ACTI VE
HSTWRT: . BLKB 1 ; HOST WRI TTEN FLAG
HSTDSK: . BLKB 1
HSTTRK: . BLKB 2
HSTSEC: . BLKB 2
SEKDSK: . BLKB 1
SEKTRK: . BLKB 2
SEKHST: . BLKB 2

UNALEN == . - UNACNT

EEE S I R R I o R R O O I R S R R
)

; APB COPY FOR CURRENT DI SK. THE APB CONTAI NS SEVERAL
;| MPORTANT BYTES NEEDED TO CONTROL THE ACTI VE DI SK



; DRI'VE. THE EXACT LENGTH AND ORDERI NG OF THESE ENTRI ES
; IS CRITICAL, SO CHANGES MUST BE MADE W TH CARE. ONLY
; THE FLAG BYTE HAS ANY MEANI NG FOR A HARD DI SK.

EE I R I S R R R R I O S S R
)

ATABLE:
SSON:
SSOW
SSIN:
SS1W
USON:
usow
USIN:
uUsiw
TRACK:
SPEED:
FLAG
OFF:
SSLEN:
SLRPS:
USLEN:
ULRPS:

. BLKB
. BLKB
. BLKB
. BLKB
. BLKB
. BLKB
. BLKB
. BLKB

. BLKB
. BLKB

1 ; SYSTEM TRACK Z3S CONTROL BYTES

1

1

1

1 ; USER TRACK Z3S CONTROL BYTES

1

1

1

. BLKB 1 ; CURRENT TRACK

. BLKB 1 ; DRI VE SEEK SPEED

1 ; FLAG BYTE

2 ; NUMBER OF SYSTEM TRACKS

. BLKB 1 ; SECTOR LENGTH, SYSTEM

. BLKB 1 ; RECORDS PER SI DE, SYS TRACKS
. BLKB 1 ; SECTOR LENGTH, USER TRACKS

. BLKB 1 ; RECORDS PER SI DE, USER TRACKS
. - ATABLE ; ATABLE LENGTH

. BLKB 1 ; READ CHECK RETRI ES

. BLKB 2 ; DE FOR DVA OP.

EE S S S I O O I S R R R R O O R I I S S R
)

; FLOPPY DI SK APBS, DPBS AND TRANSLATE TABLES. THE APB
; FOR EACH DRI VE | S HERE, FOLLOWED BY THE DPB, FOLLOWED
; BY THE TRANSLATE TABLE. EXTERNAL ROUTI NES NEEDI NG TO
; ACCESS THE APB ASSUME THAT I T | MVEDI ATELY PRECEDES

; THE DPB.

EEE I I R R I S R I R R I R S R R
)

APBO: . BLKB ALEN ; AUXI LI ARY PARAMETER BLOCK
DPBO: . BLKB 15 ; DI SK PARAMETER BLOCK

DPBLEN

TRANSO:

TRALEN
APBDI S

== . - DPBO

. BLKB 72 ; TRANSLATE TABLE

APBl: .BLKB ALEN

DPB1: .
TRANS1:

BLKB

.1 FN

15
. BLKB 72

STDNR, [



APB2: . BLKB ALEN
DPB2: .BLKB 15
TRANS2: . BLKB 72

APB3: . BLKB ALEN
DPB3: .BLKB 15
TRANS3: . BLKB 72

]

EE I R I S R R R R R O I R
)

; SECTOR READ AND WRI TE BUFFERS.

EE I R I S R R R R R O I R
)

HSTBUF:
RDBUFF:
WRBUFF:
. BLKB 1024

EE S S S I O O I S R R R R O O R I I S S R
)

; CP/ M WORK AREA. USED BY CP/M FOR DI RECTORY
;  OPERATI ONS, FLOPPY DI SK ALLOCATI ON VECTCRS,
; AND FLOPPY DI SK CHANGED DI SK CHECKSUMS.

EE S S S I O O I S R R R R O O R I I S S R
)

DI RBUF: . BLKB 128 ; DI RECTORY OPERATI ON BUFFER
ALVO: . BLKB 86 ; ALLOCATI ON VECTOR
CSV0: . BLKB 64 ; CHECKSUM VECTOR

ALV1: .BLKB 86
CSv1l: . BLKB 64
. I FN STDNR, [

ALV2: . BLKB 86
CSv2: .BLKB 64

ALV3: .BLKB 86
CSVv3: . BLKB 64

; END OF WORK AREA.

JTFL



; /1 MODI FI ED TO PRI NT HOW FAR OUT YOU ARE.

. DEFI NE BADVEM XX] =[

. PRNTX / Bl OS EXCEEDS MEMORY S| ZE BY XX BYTES/
. DEFI NE OKMEM XX] =[

. PRNTX / XX BYTES OF MEMORY LEFT BY BIOS/ |
. DEFI NE LEFMEM XX] =[

. PRNTX /XX 1S 1st FREE ADDRESS AFTER BI OS/ ]
1FG (.-BIOS)-(6*256+NEMFCT* 1024) , [

BADVEM \ ((.-BI OS) - (6*256+NEMFCT* 1024))

OKMEM \ (( 6* 256+NMEMFCT* 1024) - (. - Bl 0S))

. RADI X 16

LEFVEM \.

]

. END



