CP/M MACRO ASSEM 2.0 #0201 *%** Cphios For CP/M Ver. 2.2 *%%*
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*

* CBIOS FOR CP/M VER 2.2 FOR DISK JOCKEY 2D CONTROLLER (ALL

* REVS, AND MODELS A & B)}. HANDLES DISKETTES WITH SECTOR SIZES
* OF 128 BYTES SINGLE DENSITY, 256, 512, 1624 BYTES DOUBLE

* DENSITY. THERE ARE CONDITIONAI ASSEMBLIES FOR DISKUS HARD

* DISK CONTROLLER.

*

* WRITTEN BY BOBBY DALE GIFFORD.

* 12/8/88

*

* CUSTOMIZED BY JAY O'BRIEN

* 1/16/82

*

* DISK MAP OF SECTORS USED BY COLD BOOT, WARM BOOT, FIRMWARE,
* AND CP/M:

*

* TRK # SEC 1 = FIRST SECTOR OF COLD BOOT. E732H
* 2 2 = COLD BOOT 255. 80H
* %) 3 = COLD BOOT 512. 80H
* 3 4 = COLD BOOT 1024. 824
* 2 5 = WARM BOOT 256. 804
* @ 6 = WARM BOOT 512. 8@H
* 3 7 = WARM BOOT 1024. 89H
* 4] 8 = COLD/WARM BOQOT. 2C30H
* o 9 = FIRMWARE. E439H
* ) 13 = FIRMWARE+SOH. E480H
* @ 11 = FIRMWARE+100H E5@34
* 2 12 = FIRMWARE+18@H. E530H
* & 13 = FPIRMWARE+200H. E6G0H
* @ 14 = FIRMWARE+280H. E680H
* ) 15 = FIRMWARE+300%H. E700H
* @ 16 = FIRMWARE+380H. E780H
* 3 17 = CCP. 2700H
* 5] 18 = CCP+8%H. 27804
* 5] 12 = CCP+103H. 2800H
* 2 14 = CCP+180H. 2880H
* ] 16 = CCP+200H. 2930H
* @ 18 = CCP+280H. 2980H
* 2 29 = CCP+3%04. 2A004
* 7} 22 = CCP+380H. 2A80H
* 4} 24 = CCP+49%0H. 2BAAH
* @ 26 = CCP+48@H. 2B8ZH
* 1 = REST OF CP/M. 2C00d-4FFFH
x
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TITLE '*%*% Chios For CP/M Ver. 2.2 **x’
*****************************************************************
* *
* THE FOLLOWING REVISION NUMBER IS IN REFERENCE TO THE CP/M ' *
* 2.2 CBIOS. *
* *
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go1c = REVNUM EQU 28 ;CBIOS REVISION NUMBER
pBl6 = CPMREV EQU 22 ;CP/M REVISION NUMBER
khkhkkhkhhkhdkhhkhhkdhhhkdhhkhhhhkhkhhhhhkih ki hdhdhdhhhiddkdddddkddddkdkiihkiki
* *
* THE FOLLOWING EQUATES SET UP THE RELATIONSHIP BETWEEN THE *
* 2D FLOPPIES AND THE HARD DISK CONTROLLERS. *
* *
KkkkhkhhkhkhkthkhhkrkhkdkArherdkhkhkkrhbhhhdtrhkhrbhbhkhhrdhhhhkdrhkRrrthkhkAkAArkkr k&
2980 = FIRST EQU o ;@ = FLOPPIES ARE A,B,C,D DRIVES AND
: HARD DISK ARE E,F,G,H
r1 = HARD DISKS ARE A,B,C,D DRIVES AND
; FLOPPIES ARE E,F,G,H
801 = MAXHD EQU 1 :SET TO NUMBER OF HARD DISKS
0882 = MAXFLOP EQU 2 :SET TO NUMBER OF FLOPPIES
2991 = M26 EQU 1 ;SET ONLY ONE OF THESE VARIABLES
pega = M29 EQU 7
0P03 = M10 EQU 2
IF M1¢ OR M28
SDELAY EQU 2 ; SOFTWARE HEAD SETTLE DELAY (# = NO, 1 = YES)
ELSE
9521 = SDELAY EQU 1
ENDIF
O@1A = MREV ~ EQU 26*M26+20*M20+10*M10 sHARD DISK TYPE
6993 = LOGDSK EQU 3*M26+3*M20+2*M10 s LOGICAL DISKS PER DRIVE
0920 = HDSPT  EQU 32*M26+21*M26+21*M10 ; SECTORS PER TRACK
ArkhkhkdkdhkkkdhkhkhhkdhhkdthdbhhkhhbhhhkhhhkhkhRhkhkhhkhkhkhhrthhhkhhhkkhhikikihhhkhhkkki
* *
* THE FOLLOWING EQUATES RELATE THE THINKER TOYS 2D CONTROLLER. *
* IF THE CONTROLLER IS NON STANDARD (UE@@0H) ONLY THE ORIGIN *
* EQUATE NEED BE CHANGED. THIS VERSION OF THE CBIOS WILL WORK  *
* WITH 2D CONTROLLER BOARDS REV @, 1, 3, 3.1, 4, MODEL B. *
* *
REhhkhkkhkkERdr XAkt hhrhhhbhbhkhhkhhhhhhhkhbhhkrhkhhkhhdbhhkihkthkdhhkhhkhhkhk
IF MAXFLOP NE @ ; INCLUDE DISCUS 2D ?
FOOg = ORIGIN EQU PFOO0H
FABG = DIJRAM  EQU ORIGIN+4@0H ;DISK JOCKEY 2D RAM ADDRESS
F499 = DJBOOT EQU DIRAM ;DISK JOCKEY 2D INITIALIZATION
FOO3 = DICIN EQU ORIGIN+3H ;DISK JOCKEY 2D CHARACTER INPUT ROUTINE
FOO6 = DJCOUT EQU ORIGIN+6H :DISK JOCKEY 2D CHARACTER OUTPUT ROUTINE
F409 = DJHOME EQU DJIRAM+9H :DISK JOCKEY 2D TRACK ZERO SEEK
F40C = DITRK  EQU DJRAM+@CH ;DISK JOCKEY 2D TRACK SEEK ROUTINE
FAQF = DIJSEC  EQU DJRAM+OFH :DISK JOCKEY 2D SET SECTOR ROUTINE
F412 = DIJDMA  EQU DJRAM+@12H. 3DISK JOCKEY 2D SET DMA' ADDRESS
F415 = DJREAD EQU DIRAM+1 5H ;DISK JOCKEY 2D READ ROUTINE
F418 = DJWRITE EQU DJRAM+18H ;DISK JOCKEY 2D WRITE ROUTINE
F41B = DISEL  EQU DJRAM+1BH ;DISK JOCKEY 2D SELECT DRIVE ROUTINE
F@21 = DITSTAT EQU ORIGIN+21H ;DISK JOCKEY 2D TERMINAL STATUS ROUTINE
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F427 = DISTAT EQU DIRAM+27H sDISK JOCKEY 2D STATUS ROUTINE
FA2A = DJERR  EQU DJRAM+2AH ;DISK JOCKEY 2D ERROR, FLASH LED
F42D = DIJDEN EQU DJIRAM+2DH ;DISK JOCKEY 2D SET DENSITY ROUTINE
F430 = DISIDE EQU DJRAM+3ZH :DISK JOCKEY 2D SET SIDE ROUTINE
s008 = DBLSID EQU 8 ;SIDE BIT FROM CONTROLLER
ENDIF
AhkkkkhhkhhdhhhkhhhkhkhhhhbrhhbhhhkhhdRdhkhikhkhhkhkkhkhkhhkikrhhkkhdhkhkhhArhrhkin
* *
* THE FOLLOWING EQUATES ARE FOR THE DISKUS HARD DISK WANTED. *
*
khkkhhkhkhhhhhhhhhhhhhhhhhhihkhthkhhhdthrh ok kkhkhhkbhdhhthhkrrhhhrhhhrhd
IF MAXHD NE 0 ;WANT HARD DISK INCLUDED ?
3859 = HDORG  EQU 50H ;HARD DISK CONTROLLER ORIGIN
00950 = HDSTAT EQU HDORG sHARD DISK STATUS
8057 = HDCNTL EQU HDORG :HARD DISK CONTROL
2953 = HDDATA EQU HDORG+3 sHARD DISK DATA
6052 = HDFUNC EQU HDORG+2 sHARD DISK FUNCTION
@951 = HDCMND EQU HDORG+] HARD DISK COMMAND
8051 = HDRESLT EQU HDORG+1 sHARD DISK RESULT
0932 = RETRY  EQU 2 sRETRY BIT OF RESULT
0001 = TKZERO EQU 1 ;TRACK ZERO BIT OF STATUS
9962 = OPDONE  EQU 2 ;OPERACTION DONE BIT OF STATUS
9804 = COMPLT EQU 4 ;COMPLETE BIT OF STATUS
0063 = TMOUT  EQU 8 :TIME OUT BIT OF STATUS
2010 = WFAULT EQU 10H sWRITE FAULT BIT OF STATUS
6028 = DRVRDY EQU 20H ;DRIVE READY BIT OF STATUS
0046 = INDEX  EQU 49H ; INDEX BIT OF STATUS
3004 = PSTEP  EQU 4 ;STEP BIT OF FUNCTION
BOFB = NSTEP  EQU @FBH :STEP BIT MASK OF FUNCTION
3904 = HDRLEN EQU 4 ;SECTOR HEADER LENGTH
9200 = SECLEN EQU 512 sSECTOR DATA LENGTH
OOOF = WENABL EQU BFH sWRITE ENABLE
G008 = WRESET EQU gBH ;WRITE RESET OF FUNCTION
2005 = SCENBL EQU 5 ; CONTROLLER CONTROL
BIB7 = DSKCLK EQU 7 ;DISK CLOCK FOR CONTROL
BOF7 = MDIR  EQU @F 7H ;DIRECTION MASK FOR FUNCTION
GOFC = NULL  EQU @FCH :NULL COMMAND
0ee0 = IDBUFF EQU @ ; INITIALIZE DATA COMMAND
0008 = ISBUFF EQU 8 ; INITIALIZE HEADER COMMAND
3001 = RSECT  EQU 1 ; READ SECTOR COMMAND
60085 = WSECT  EQU 5 sWRITE SECTOR COMMAND
ENDIF
kkhkdhkhdtthkhkkhkhkhkrhkhhkhhhhohhhthhdhkhkhbhkhRhkhkrdAARAEARR A Ak khkhkh kv hk
* *
* CP/M SYSTEM EQUATES. IF RECONFIGURATION OF THE CP/M SYSTEM *
* IS BEING DONE, THE CHANGES CAN BE MADE TO THE FOLLOWING *
* EQUATES. *
% *
*.*************************'.***************************************
393C = MSIZE  EQU 69 sMEMORY SIZE OF TARGET CP/M
A00D = BIAS EQU {MSIZE-20)*1824 ;MEMORY OFFSET FROM 20K SYSTEM
C799 = CCP EQU :CONSOLE COMMAND PROCESSOR

2700H+BIAS
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CFo9
DDZa
4A000
2234
aJoge]e)
3120
2aCa
2333
aaga
0G5

Baan
8oaD
QAAA
ad1a
2333
Jdade

DD3ad

DDAG
5DE3
DDo6
DD@e
Dpac
DDZF
DD12
DD15
bD18
DD1EB
DD1E
bD21
DD24
bpD27
DD2Aa
DD2D
DD3g

DD33

| T | A O IO | A

HHonnK

C370E6
C352DF
C336DD
C342DD
C357DD
C377DD
C36CDD
C362DD
C3ETDF
C329E4
C3E9DF
C3DBDF
C3E1DF
C32FEl
C328E1
C382DD
C3EEDF

C31BF4

BDOS EQU
BIOS EQU
OFFSETC EQU
CDISK EQU
BUFF EQU
TPA EQU
INTIOBY EQU
IOBYTE EQU
WBOT EQU
ENTRY EQU

*** Cbhbios For CP/M Ver. 2.2 **%*

CCP+8003H
CCP+1620H
27898H~BI0OS
A

82y
198H
192
3

a

5

;BDOS ADDRESS
;CBIOS ADDRESS
sOFFSET FOR SYSGEN

sADDRESS OF LAST LOGGED DISK
; DEFAULT BUFFER ADDRESS

: TRANSTENT MEMORY
:INITIAL IOBYTE
: IOCBYTE LOCATION

:WARM BOOT JUMP ADDRESS
;BDOS ENTRY JUMP ADDRESS

Thkhkhhhkkhhkdhkhkhhhhkhkhhhkdhhkhhhdkdhhhhdhhkhhhhrhkhhhkkkhkhkhdtkhkrhkhkkkrkrkkh

*

* THE FOLLOWING ARE

* CONSTANTS.
*

*

INTERNAL CBIOS EQUATES. MOST ARE MISC. *

*
*

Kk hhhkhhhkkhhkhkhrhhkhkthhkd A XA RAREE R KA XA A AR AR R kA kb ddhhkhhhrhhk

RETRIES EQU
ACR EQU
ALF EQU
CLEAR EQU
AETX EQU
AACK EQU

19
#DH
gAH
1AH
3

6

:MAX RETRIES ON DISK I/0 BEFORE ERROR

+A CARRIAGE RETURN
;A LINE FEED

; CLEAR SCREEN FOR VIO=-X

;ETX CHARACTER
;ACK CHARACTER

LE S A SRR AR IR SRR 222222 222X R i 2 R Al R IR LRSI RYR LS RS L LSS X

THE JUMP TABLE BELOW MUST REMAIN IN THE SAME ORDER,
ROUTINES MAY BE CHANGED,

*
*
*
* THE SAME.
*
*

Rk AEE KRRk A ki hkhkhkhrhbhdhhhhkhkhkkhkhkhhhhkhhhhkhhhiktdrxkhkhkhhhdhikik

ORG

JMP

WBCOTE JMP
JMP

JMP

cout JMP
JMP

JMP

JMP

JMP

JMp

JMP

JMP

JMP

JMP

JMP

JMP

' JMP

IF
DJIDRV JMmp
ELSE

BIOS

CBOOT
WBOOT
CONST
CONIN:
CONOUT
LIST
PUNCH
READER
HCOME
SETDRV
SETTRK
SETSEC
SETDMA
READ
WRITE
LISTST
SECTRAN

MAXFLOP NE @
DJSEL

BUT THE FUNCTION EXECUTED MUST BE

THE

*®
*
*
*
*
*

:CBIOS STARTING ADDRESS

:COLD BOOT ENTRY POINT
;WARM BOOT ENTRY POINT

yCONSOLE STATUS ROUTINE

;CONSOLE INPUT

s CONSOLE OUTPUT
;LIST DEVICE OUTPUT
; PUNCH DEVICE OQUTPUT
sREADER DEVICE INPUT
: HOME DRIVE

s SELECT DISK

;SET TRACK

3 SET SECTOR

:5ET DMA ADDRESS
;READ THE DISK
tWRITE THE DISK
;LIST DEVICE STATUS
s SECTOR' TRANSUATION

. $HOOK FOR SINGLE.COM PROGRAM
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Fog3
Fade

i

Db36 21BODD
DD39 C348DD

bD3C 21B8DD
DD3F C365DD

bD42 CDAZ2E]
Db45 2188DD

JMP DONGP
ENDIF

ARKKEEERRRRKARKKEK AR AR RN ARk khkkkhhhhhkrkkhdhhkhohkhkhhrhhbhbhihhwhdrhhhrn
*

*

* TERMINAL DRIVER ROUTINES. TOBYTE IS INITIALIZED BY THE COLD *
* BOOT ROUTINE, TO MODIFY, CHANGE THE "INTIOBY" EQUATE. THE *
* 1/0 ROUTINES THAT FOLLOW ALL WORK EXACTLY THE SAME WAY. USING *
* IOBYTE, THEY OBTAIN THE ADDRESS TQ JUMP TO IN ORDER TO EXECUTE*
* THE DESIRED FUNCTION. THERE IS A TABLE WITH FQUR ENTRIES FOR

* EACH OF THE POSSIBLE ASSIGNMENTS FOR EACH DEVICE. TO MODIFY

*
*
*
*

*
*
THE 1/0 ROUTINES FOR A DIFFERENT I/0 CONFIGURATION, JUST *
CHANGE THE ENTRIES IN THE TABLES. *
*
*

TkhkhkdkdkdkdhkhAhkhkhkhhhkhhhhhhkhkbhhhhkhhhhkhkddhk Xk AR X E XAkt kkhkh R hkkhk¥k

CITTY EQU DJICIN ; INPUT FROM THE DISK JOCKEY 2D
COTTY  EQU DJCOUT :OUTPUT TO THE DISK JOCKEY 2D
REEREKIEEKEEERRE R R KA AR A kkThhkhhkhhhhhbhhhhrh ekt rhhhh ket k
* *
* CONST: GET THE STATUS FOR THE CURRENTLY ASSIGNED CONSOLE *
* DEVICE. THE CONSOLE DEVICE CAN BE GOTTEN FROM IOBYTE, *
* THEN A JUMP TO THE CORRECT CONSOLE STATUS ROUTINE IS ¥
* PERFORMED. *
* *
*****************************************************************
CONST  LXI H,CSTBLE ;BEGINNING OF JUMP TABLE
JMP CONINL : SELECT CORRECT JUMP

hkkkhkhkkkhhkhkhkhkhhkkhhxhhkhkhhhkhkhohkhhhhhhkhhkthkhkhhhkhhkhhhhhhikdhkkrkddk

*
* CSREADER: IF THE CONSOLE IS ASSIGNED TO THE READER THEN A *
* JUMP WILL BE MADE HERE, WHERE ANOTHER JUMP WILL *
* OCCUR TOQ THE CORRECT READER STATUS. *
* *
* *

kkkkhkRhhkhhkhhkkhkhkhkhkhkhhhhhkhkhhkhkhhkhbhhkhk kbRt A AR XXXk R KEA A ARk k**

CSREADR LXI H,CSRTBLE sBEGINNING OF READER STATUS TABLE
JMP READERA

Khkhkhkkkhkhhhkhhhkkhhhkhbkhkhbhhhhkhhhhhkhhhhkhhrhd R hkkkkA R khkhk XXk kTR X

x
* CONIN: TAKE THE CORRECT JUMP FOR THE CONSOLE INPUT ROUTINE. *
* THE JUMP IS BASED ON THE TWO LEAST SIGNIFICANT BITS OF *
* IOBYTE. *
* *
LA AR A LR AR E TR E R YRS TSRS E R EE LR R R TE LT EEE T EE R EFELTEEETE L E TR R TR EE T
CONIN CALL FLUSH ;FLUSH THE DISK BUFFER
- LXI . H, CITBLE +BEGINNING OF CHARACTER INPUT TABLE

*

* ENTRY AT CONIN! WILL DECODE THE TWO LEAST SIGNIFICANT BITS
* OF IOBYTE. THIS IS USED BY CONIN,CONOUT, AND CONST.
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*

DD48 3A0349 CONIN1 LDA IOBYTE
DD4B 17 RAL
*
* ENTRY AT SELPEV WILL FORM AN OFFSET INTO THE TABLE POINTED
* TO BY H&L AND THEN PICK UP THE ADDRESS AND JUMP THERE.
*

DD4AC E6&176 SELDEV ANI 6H ;STRIP OFF UNWANTED BITS

DD4E 1639 MVI D, ;s FORM OFFSET

DD5@ 5F MOV E,A

DD51 19 DAD D ;ADD OFFSET

DD52 7E MOV A, M :PICK UP HIGH BYTE

pD53 23 INX H

DD54 66 MOV H,M :PICK UP LOW BYTE

DD55 6F MOV L,A :FORM ADDRESS

DD56 E9 PCHL, :GO THERE !
A2 E 2 E X TR X RS E T R E LRI R L R R g R I I S T R R N R T T Y
* +*
* CONOUT: TAKE THE PROPER BRANCH ADDRESS BASED ON THE TWO LEAST *
* SIGNIFICANT BITS OF IOBYTE. :
%*

khkkhkhhhkkdkhhkhkhhkhkkhhhdhahkhhrhhhkhhkhhhkhhhhkhkhdthhkddhdohkdhhhhbkkhrrhkk

bD57 CH CONOUT PUSH B ;SAVE THE CHARACTER
DD58 CDAZEL CALL FLUSH ;FLUSH THE DISK BUFFER
DD5HEB C1 pop B s RESTORE THE CHARACTER
DD5C 2198DD LXI H, COTBLE ;BEGINNING OF THE CHARACTER OUT TABLE
DDSF (C348DbD JMP CONIN1 s+ DO THE DECODE
LR R S R s R A s s 22 2 s T T
* *
* READER: SELECT THE CORRECT READER DEVICE FOR INPUT. THE *

* READER IS SELECTED FROM BITS 2 AND 3 OF IOBYTE. *
*® . . . R %* .

LA Rt A S AL ARtz et XX X2 22222 220 222 2222222222 X2 3 X

DD62 21A8DD READER LXI H, RTBLE ;BEGINNING OF READER INPUT TABLE
) _
* ENTRY AT READERA WILL DECODE BITS 2 & 3 OF IOBYTE, USED
* BY CSREADER.
*

DD65 3AG360 READERA LDA IOBYTE
. . - _
* ENTRY AT READER1 WILL SHIFT THE BITS INTO POSITION, USED
* BY LIST AND PUNCH. -
*

DD68 1F READRL RAR

bDb69 C34CDD JMP SELDEV
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Db6C
DDeF

pD72
DD73
Db74

DD77
DD7A
DD7D
DD7E
DD7F

DD32
DD85

DD38

21A08DD
3AG300

1F

1F
C368DD

2198DD
3A9398
1P
1F

C372D0D

21C@DD
C37ADD

F3DD

khkkkhkhkkbhhhdkhhkhkhhhhhbhhbthhhhdhhhhhhhhhhkhddhhhkkhhkhhkrhkckrrkhdrk

* *
* PUNCH: SELECT THE CORRECT PUNCH DEVICE. THE SELECTION COMES *
* FROM BITS 4&5 OF IOBYTE. *
* *

khkhkhhkdkdhhkhkihkhkhhhkhhhkhhhhhhkhhkhddhhhhhhkhdthbhdhhkhhhhkddthhkhkhhrhhhkrhkkhhkk

PUNCH LXT H, PTELE :BEGINNING OF PUNCH TABLE
LDA IOBYTE

*

* ENTRY AT PNCH1 ROTATES BITS A LITTLE MORE IN PREP FOR

* SELDEV, USED BY LIST.

*

PNCH1 RAR

RAR

JMP READR1
L Y s X e 2 2 R s 22 2222222222
* *
* LIST: SELECT A LIST DEVICE BASED ON BITS 6&7 OF IOBYTE *
* *

LA S A LSt st a2 R 22X R 22222 a2 R R R RS R SRR LR

LIST LXI H, LTBLE :BEGINNING OF THE LIST DEVICE ROUTINES
LIST1 LDA TOBYTE
RAR
RAR
JIMP PNCH1
AR TR R R 2y Iy eIy
* *
* LISTST: GET THE STATUS OF THE CURRENTLY ASSIGNED LIST DEVICE *
* *

hhhkdhkkedhthhkhhkhhkhhkhkhbhbdhdhhkhkhrRhkhhhbkhRhkhkrthkh Rk kTt ki hhkkkik

LISTST LXI H, LSTBLE
JMP LISTL

kkhkhkkbkkkhhkhkxhkhhkhkhkhkhhdhhkhkhhktdhkkehhdthhkhkhhkhkhkhkhkkkhkkhkhkrkkkrkkkkkkikix

*

* IF CUSTOMIZING I/O ROUTINES IS BEING PERFORMED, THE TABLE

* BELOW SHOULD BE MODIFIED TO REFLECT THE CHANGES. ALL I/O

* DEVICES ARE DECODED OUT OF IOBYTE AND THE JUMP IS TAKEN FROM
* THE FOLLOWING TABLES.

- Ry .

*

LR RS RS2SR SRR R E R R R 22222 2 2 R R TR R R E R EE I TSRS R X

*

*

* CONSOLE INPUT TABLE
*

CITBLE bDW .CIUC]
H SWBD PARALLEL PORT 4)

yBEGINNING OF THE LIST DEVICE STATUS

* % ¥ % % ¥

;s INPUT FROM USER CONSOLE 1 (CURRENTLY
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DDS8A

ppacC

DDSE

DB9g
Dn9z2
DDh94

DD96

DD98

DD9A

phecC

DDSE

DbAG

DDAZ2

DDA4

DDAG

DBDAB

DDAA

DDAC

DDAE

A8DE

620D

B3Fre

3BDE
3BDE
770D

A6F0

Jgorg
46DE
C9DD

D4DD

B6F0
46DE
CoDDh

Co9Db

A3FYg
#8DE
@8DE

A8DE

&«

#9228
DW
DW

DwW

*** Chios For CP/M Ver.

CICRT

READER

CITTY

* CONSOLE OUTPUT TABLE

*

COTRLE

*

DwW

D

DW

DW

COCRT

COCRT

LIST

COTTY

* LIST DEVICE TABLE

*

LTBLE

*

* PUNCH
*

PTBLE

*

* READER DEVICE

%

RTBLE

DwW

oW

DwW

DW

CoTTY

COPTR

COLPT

CouLl

DEVICE TABLE

DW

DwW

DW

DwW

Dw

DwW

COTTY

COPTR

COUP1

COUP2

INPUT

CITTY

CIPTR

CIUR1

CIUR2

TABLE

2.2 * k%

: INPUT FROM CRT (CURRENTLY SWITCHBOARD

SERIAL PORT 1}

: INPUT FROM READER {DEPENDS ON READER

- wp we

; OUTPUT

-
El

:OUTPUT

¥

:OUTPUT

ouTPUT

"l Wy =P

; OUTPUT

O
[
+
o
c
+]

UTPOT

UTPUT

o O C

; OUTPUT

-
x

: QUTPUT

: OUTPUT

: OUTPUT

¥

SELECTION)

INPUT FROM TTY (CURRENTLY INPUT FROM

DISK JOCKEY 2D)

TO CRT
TO CRT

TO LIST DEVICE (DEPENDS ON
BITS 6&7 OF IOBYTE)

TO TTY {CURRENTLY OUTPUT TO
DISK JOCKEY 2D)

TO TTY {CURRENTLY ASSIGNED
BY INTIOBY,OUTPUT TO 2D)
TO PRINTER

TO LINE PRINTER {(CURRENTLY
SWITCHBOARD SERIAL PORT 1)

TO USER LINE PRINTER 1 {CURRENTLY
SWITCHBOARD SERIAL PORT 1}

TO THE TTY (CURRENTLY ASSIGNED
BY INTIOBY,OUTPUT TO 2D}
TO PRINTER

TO USER PUNCH 1 {CURRENTLY
SWITCHBOARD SERIAL PORT 1)
TO USER PUNCH 2 (CURRNTLLY
SWITCHBOARD SERIAL PORT 1)

: INPUT FROM TTY (CURRENTLY ASSIGNED

BY INTIOBY, INPUT FROM 2D}

INPUT FROM PAPER TAPE READER (CURRENTLY

SWITCHBOARD SERYAL PORT 1}

SWITCHBOARD SERIAL PORT 1)

: INPUT FROM USER READER 1 (CURRENTLY

INPUT FROM USER READER 2 (CURRENTLY
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DDBE

DDB2

DDB4

DDB6

DPB8

DDBA

DDBC

DDBE

DDC3
DDC2
DDC4
DDCé

DbC8

DDCY9
DDC2
DbC9
DPDC9
DDCB
DDCD
bDDY

FFDD
1CDE
3CbD

14DE

14DE
1CDE
iCDE

1CDE

2ADE
2ADE
25DE
25DE

ag

H SWITCHBOARD SERIAL PORT 1}

£

* CONSOLE STATUS TABLE
*

CSTBLE DwW CSUuC] ; STATUS FROM SWBD PARALLEL PORT 4, AS
: READ FROM ATTN BIT )
DW CSCRT ;STATUS FROM CRT (CURRENTLY SWITCHBOARD

SERIAL PORT 1)

DW CSREADR STATUS FROM READER (DEPENDS ON READER DEVICE )}
DW CSTTY STATUS OF TTY (CURRENTLY STSTUS FROM

DISK JOCKEY 2D)

LT TR T R )

*

* STATUS FROM READER DEVICE
*

CSRTBLE DW CSTTY :STATUS FROM TTY (CURRENTLY ASSIGNED
: BY INTIOBY, STATUS OF 2D)
DW CSPTR : STATUS FROM PAPER TAPE READER (CURRENTLY
: SWITCHBOARD SERIAL PORT 1)
DW CSUR) : STATUS FROM USER READER 1 (CURRENTLY
: SWITCHBOARD SERIAL PORT 1)
DW CSUR2 ;STATUS OF USER READER 2 {CURRENTLY

SWITCHBOARD SERIAL PORT 1)

*

* STATUS FROM LIST DEVICE
*

LSTBLE DW READY +CONSOLE ALWAYS READY

DwW READY ;GET LIST STATUS

bW LSLPT

D LSLPT
A2+ S X Z XSRS ELL RS RIS SETEEEREE RS EEE LSS L ELLLELEL LSRR R R &)
* *
* ROUTINES FOR MY SYSTEM. J. J. O'BRIEN *
* *
AR S 2 222ttt it sl R R iR s ARt 2 xR e LR
AhkhhbkhRAXXA XAk hhdhkhkhkbhhkhihkhkhkhkhkhkhhhhhdhbhbhhhhhkhihik
* *
* THE FOLLOWING EQUATES SET OUTPUT DEVICE TO OUTPUT TO THE *
* SWITCHBOARD SERIAL PORT 1. *
* *

LSS RS2 A s S Rl i i 2 AL RS2 2222R 830

COPTP EQU $ ;OUTPUT FROM PAPER TAPE PUNCH
COoUPl EQU 8 :OUTPUT FROM USER PUNCH 1
coup2 EQU =3 : tOUTPUT FROM USER PUNCH 2
2

COLPT IN ;OUTPUT FROM LINE PRINTER,GET STATUS
ANI 88H ;WAIT UNTIL OK TC SEND
JZ COLPT . e -
MOV A,C ; OUTPUT THE CHARACTER
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DDD1
DbD3

DDD4
DDD7
DDDA
DDDB
DDDE
DDDF
DDE]
DDE4
DDE&
DDE9
DDEC
DDEE
DDF1

DDF2

DDF3

DDF5S
DDF7
DDFA
DDFC
DDFE

DDFF
DEZ1
DEZ3
DE®@5

DEag
DEJZS
DE@8
DEZS8

D361
co

CcCDCODD
3AF2DD
D
32F2DbD
Co
3E4E
32F2DD
QED3
CDC9DD
CDIZBDE
FEG6
C2E9DD
c9

32

DB@3
E6O1
CAF3DD
DB34
E67F
C9

DBO3
E601
EEd]L
C317DE

nn i

DBA2

#9019

OuUT
RET

*%% Cpbios For CP/M Ver. 2.2 *%%

1

AR R AR AL SRR 2T SRR 22 RS X2 R R T R I AT I EE SRR LS B AR R

*

* CUSTOM I/0 PRINTER DRIVER FOR DIABLO PRINTER WITH 1208 BAUD

* ETX/ACK HANDSHAKE.

*

*
*
*
*

AR A SRR R R 2222 RS2 A 22 222 R 2 RIS EEEE TS R LR SRR

CouLl

PWAIT

'COUNT

CALL
LDA
DCR
STA
RNZ
MVI
STA
MVI
CALL
CALL
CPI1
JINZ
RET

DB

COLPT
COUNT
A

COUNT

A,78
COUNT
C,AETX
COLPT
CIPTR
AACK
PWAIT

5%

sOUTPUT THE CHARACTER

ARkkhkkhkhkhkkhhhkhkdkhkhkhhkkhhkhhkhkhhhhkhkhhkhkhhkbkhrhkhhhkrtrhhhkhkhdrdhbhhkirkikhhk

*

* THE FOLLOWING EQUATES SET THE INPUT TCO COME FROM THE SWRBD
* PARALLEL PORT 4, WITH STATUS ON ATTENTION PORT BIT 9.
*

&

*

L
*

AwFhhkkdekhkhkrhkThkkhkhhkhhkkhhkhkhkhkhkkkkhhhhkhhhhkhhkhrhhhkhhdihbhhhkhkhtdhkhkhih

CIuCi

CSucCl

IN
ANI
JZ
IN
ANI
RET

IN

ANI
XRI
JMP

3
1
CIUCl

7FH

3
1
1
STAT

;GET ATTENTION BYTE
;GET BIT @ ONLY

sWAIT FOR CHARACTER

; GET CHARACTER

+STRIP OFF THE PARITY

:GET ATTENTION BYTE
;GET BIT @ ONLY
sCHANGE POLARITY

; RETURN PROPER INDICATION

hkkkhkhhkbhhhkhkd ARk AR ARtk kb hhhtkhdhRhhhhhkhhhhhkdhkdhhthkhkhkkhrhkhkx

*

* THE FOLLOWING EQUATES SET THE INPUT FROM THE DEVICES TC COME

* FROM THE SWITCHBOARD SERIAL PORT 1.

*

*
*
*
*

LA A S AR AR R R 2222 2 E R R TR YE XTSI LR T L F E R B T

CICRT
CIUR]
CTIUR2
CIPTR

EQU
EQU
EQU
IN

N

s INPUT FROM CRT

; INPUT FROM USER READER 1

: INPUT FROM USER READER 2

: INPUT FROM PAPER TAPE READER,

GET STATUS
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DE#A
DEAC
DEAF
DE11l
DE13

DE14
DEY7
DE19
DEIA
DE1B

DE1C
DE1C
DEIC
DE1C
DEL1E
DE23
DE22

DE25
DE27
DE29
DE2A
DE2C

E640
CAJ8DE
DBEA1
E67F
co

CD21F@
3EGQ
Ccg

3b

c9

C317DE

DB32
E689
C8
3EFF
c9

ANT 43H sWAIT FOR CHARACTER

JZ CIPTR

IN 1

ANI 7FH ;STRIP OFF THE PARITY

RET
AR ER R T EX 22 2 TR R T T T T TR R R R R R R e g g
* *
* CONSOLE STATUS ROUTINES, TEST IF A CHARACTER HAS ARRIVED. *
* *

AR AR E LRI LSRR R T E R SRR R R R R R R R R R T

CSTTY CALL DJTSTAT ;STATUS FROM DISK JOCKEY 2D
STAT MVI A,0 ;s PREP FOR ZERO RETURN

RNZ s NOTHING FOUND

DCR A +RETURN WITH @QFFH

RET
LA LA RS R R R R T ELEEET ERE R E R LT R R R R R R R R g R g U R S T R VRO U O TR T g TR gt TR
+* *
* THE FOLLOWING EQUATES CAUSE THE DEVICES TQ GET STATUS FROM *
* THE SWITCHBOARD SERIAL PORT 1. *
* &*

ThhkhkhhkhkkhkhkEhkhhkkhkhhrhhkkhkhhkhkhkhhthhhkhhhkhhhkhkkhkkhkhbdhhhkkhkkrhkkhkhkkehhik

CSUR1 EQU $ s 8TATUS OF USER READER 1
CSUR2 EQU $ :+STATUS OF USER READER 2
CSPTR EQU $ ; STATUS OF PAPER TAPE READER
CSCRT IN 2 ;STATUS FROM CRT, GET STATUS

ANT 43R ;STRIP OF DATA READY BIT

XRI 434 ;MAKE CORRECT POLARITY

JMP STAT sRETURN PROPER INDICATION
LR L L L L L T Ly e
* *
* LIST DEVICE STATUS ROUTINES. :
*

LA R E R R RIS SRR ARSI SIS R 2R SR R R L A R R PR R E S S EE R R L

LSLPT IN 2 tALL OTHER DEVICES WAIT
ANI 8@H
RZ

READY MVI A,UFFH
RET

AhkkhkhkhhhkhkhikkkhhkhbhhhohhhkhhkhhhhhkhhhkhkhdhkhkhdhhhkhdbhhbhkdhkhhhkkAkhhhkithtkk

*

* THIS INITIALLIZING ROUTINE SAMPLES BIT © OF SWBD PORT 7 TO

* DETERMINE IF THE KEYBOARD IS PLUGGED IN. IF THE KEYBOARD IS
* PLUGGED IN, THE LSB RETURNS A @. OTHERWISE, IT IS A 1.

* THIS 1 IS ADDED TO IOBYTE TO CHANGE THE CONSOLE INPUT FROM

* THE SWBD PARALLEL PORT 4 (THE KEYBOARD) TO THE SWBD SERIAL

* PORT THAT RECEIVES RS232 DATA FROM THE RS232 TERMINAL.

*
*

* % % 2 N * %

khkkkhkkhkkxhhhhhkhkhhhhhhkhhhhhbhkhdhhdhhhhkhhkk A AR RXEREAARI AR kR A I R XXk kK




CP/M MACRO ASSEM 2.0 #0312 *** Cpbios For CP/M Ver. 2.2 **#%

DE2D
DE2F
DE31
DE33
DE35
DE38

DE3B
DE3D
DE3F
DE42
DE43
DE45

DE45
DE48
DE4A
DE4D
DE4F
DES1
DE54
DE55
DES7

DE58
DESR
DESE
DEG®
DE63
DE66
DE69
DE6C
DEGF
DE72
DE73

JE1A
DB@7
E6d1l
C6Ca
320300
C368CDD

DRZ9
Eca1
CA3BDE
79
D3as
co

DB@2
E6O8
CA46DE
DBZ5
E6d1
CA4DDE
79
D339
c9

218006
CDEL1DF
3EC3
320994
320502
2103DD
220100
2146CF
220600
AF
329BES

TINIT MVI C:CLEAR ; INITIALIZE THE TERMINAL ROUTINE

IN 7 :GET KEYBOARD INTERLOCK BYTE

ANI 1 ;GET BIT 1 ONLY

ADI INTIOBY ;ADD INTIOBY TO KEYBOARD BIT

STA ICBYTE s INITIALIZE 1OBYTE

JMP cour
hkkkkdkhdhhhrhhhkhhhhhkhhhkhdodhhdhrddhhhhhhhhrhkkhkhkrhkdhkkhrhhrrhkhk
* *
* VI0-X VIDEO DRIVER *
* *

LA 2222 2228222222222 2222222222222 22222222222 R 22 )

COCRT IN 9 :READ STATUS PORT

ANT 1 +tMASK TXRDY BIT

JZ COCRT sWAIT FOR READY

MOV A,C ;GET CHAR

our 8 s OUTPUT IT

RET ;ALL DONE
kkkhkkhhkhhhhhhhhhhhhhhhhdkhhrhhhkhhhrhdhbhkhhhhdkrhhhrhhhdhrhrhhhdkhin
* *
* ROUTINE FOR OKIDATA PRINTER *
* PRINTER IS ON PORT & WITH PRINTER READY ON PORT 5 BIT 1 *
* d*

Rkdkddkkhk kkd Rk ok d ok ki gk dod gk kg ok ok de %ok de ol ke ok de ke ke ke ok e ke e ke e ke ke e de g e ek e ok ok ke ok e ok

COPTR IN 2 s INPUT FROM PORT 2
ANT 8 sWAIT UNTIL OK TC SEND
JaZ COPTR
COPTRL 1IN 5 ;BUFFER FULL?
ANI 1
Ja COPTR1 sWAIT UNTIL PRINTER READY
MOV A, C yOUTPUT THE CHARACTER
ouT g
RET

de e e ke ok i de ke de g de oK ok e e drde g e o de ke o e e ok ok e g gk e o ok ok ol de ok ok e ke ke o e ke R ke ke o ok e o e o e e e ke ke ok ok ke ek

*

* GOCPM IS THE ENTRY POINT FROM COLD BOOTS, AND WARM BOOTS. IT
* INITIALIZES SOME OF THE LOCATIONS IN PAGE @, AND SETS UP THE
*
*
*

* % % N

INITIAL: DMA ADDRESS (8dH).

22 22 L2 2 RS 2222 222222222222 2222222222222 2 2222222222222 R 2

GOCPM LXI H, BUFF :SET UP INITIAL DMA ADDRESS
CALL SETDMA
MVI A, (IMP) s INITIALIZE JUMP TO WARM BOOT
STA WBOT
STA ENTRY s INITIALIZE JUMP TO BDOS
LXT H, WBOOTE sADDRESS IN WARM BOOT JUMP
-, SHLD WBOT+1 " : ; ' '
LX1 H, BDOS+6 sADDRESS IN BDOS JUMP
SHLD ENTRY+1
XRA A tA <- @ :
;DISK JOCKEY BUFFER EMPTY

STA BUFSEC
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DE76 32A3E1l
DE79 3A0409
DE7C 4F

DE7D 3ABCDE

/ﬂ.
)

DE8Y Z1E1DE
DES3 22DCCD
DES6 2121DF
DESY 22EDCD
DESC 21BDDE
DESF 2289CA

DE92 A7
DE93 1142DF
DE%96 3ESF
DE98 CAAQDE
DE9B 1151DF
DE9E 3EA1
DEA@ 2188C7
DEA3 3287C7
DEAG 47
DEA7 CD6AE2
DEAA 3ABCDE
DEAD A7
DEAE 3A41DF
DEB1 CABSDE
DEB4 1F
DEB5 1F
DEB& DAPJCT
DEB9 C€283C7

DEBC 00

PAGS =

C7DBd =

BT

STA
LDA
MOV
LDA

LXI
SHLD
LXI
SHLD
LXI
SHLD

ANA
LXI
MVY
JZ
LXI
MVI
CLDCMND LXI
STA
MOV
CALL
LDA
ANA
LDA
JZ
RAR
CLDBOT RAR
JC
JMP

CWFLG DB

*** Chios For CP/M Ver. 2.2 ***

BUFWRTN
CBISK
C,a
CWFLG

H,CHECK

CCP+6DCH
H, USRRST
CCP+6EDH
H, PROMP1
CCP+389H

A

D,COLDBEG

;SET BUFFER NOT DIRTY FLAG

:JUMP TO CP/M WITH CURRENTLY SELECTED DISK IN C

USER @ ENHANCEMENTS FROM MICROSYSTEMS
VOL3/NO2 MAR/APR 1982 PAGE 36

~E wE mg mg

:LOAD ADR OF CHECK ROUTINE
:STORE AT CP/M PATCH 2
;LOAD ADR OF USRRST ROUTINE
:1STORE AT CP/M PATCH 3
:LOAD ADR OF PROMPT ROUTINE
:STORE AT CP/M PATCH 1

;END OF ENHANCEMENTS

-
,

sBEGINNING OF INITIAL COMMAND

A, COLDEND~COLDBEG+1 ;LENGTH OF COMMAND

CLDCMND

D, WARMBEG

A, WARMEND-WARMBEG+1

H, CCP+8
CCP+7
B,A
MOVLOP
CWFLG

A
AUTOFLG
CLDBOT

cCp
CCP+3

g

s COMMAND BUFFER

:ENTER CP/M

: COLD/WARM BOOT FLAG

khkkhhk kAR kb AN EAREREKR IR RERA RN IR AR AR KRR R ARk khk ke kkhhk

THE FOLLOWING ROUTINES: PROMPl, CHECK, USRRST ARE FROM THE
MAR/APR 1982 MICROSYSTEMS, VOL3/NO2. IF CP/M CANNOT FIND THE
REQUESTED PROGRAM IN THE RIRECTORY FOR THE LOGGED USER,

THEN THE CURRENT USER NUMBER IS SAVED, THE USER NUMBER

THE ORIGINAL USER NUMBER IS RESTORED AND OPERATION RESUMES.
NOTE: THIS ONLY WORKS IF THE CCP IS SEARCHING. TRANSIENT
PROGRAMS SUCH AS BASIC WILL NOT GET THIS TREATMENT. FURTHER,
THE PROMPT IS CHANGED TO INDICATE THE USER NUMBER. '5SA>' IS

THE NEW PROMPT FOT USER 5,

DISK A. JJo 3/24/82

* *
* *
* *
* *
* *
* CHANGED TO @ AND THE SEARCH DONE AGAIN. IF FOUND, LOADED. *

*
* *
* *
* *
* *
* *

AR AE R ddhkhbhkhbkhbhkdh ke hhhhhhhhhkdhdbhkhhhhohdhkthhkhhkthkhhhikiik

BDOSE EQU

OPEN EQU

5

CCP+2D@AH

tADR OF BDOS ENTRY POINT
1USED FOR SYSTEM CALLS
;CALL THIS LOCATION TO
sRE~INITIATE THE SEARCH
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:FOR FILE IN DIR @

CEeB = NFOUND EQU CCP+76RH ;ADR TO RETURN TO IF
;FILE NOT FOUND
CE21 = EOF EQU CCP+781H :JUMP TO THIS ADR AFTER USER
;NUMBER RESTORE QOPERATION
CDDE = RFILE EQU CCP+6DEH ;JUMP TO THIS ADR TO READ FILE
c78C = PCHAR EQU CCP+8CH ;CALL THIS LOCATION TO PRINT
;USER NUMBER PROMPT CHARACTERS
c8bg = CPMPT EQU CCP+1D2H ;JUMP TO THIS LOCATION AFTER

:PRINTING USER NUMBER PROMPT

*****************************************************************

* *
* ROUTINE TO MODIFY CP/M PROMPT *
% *

LR SRR RS AL LSRRI R 2R 2T R I TE ISR IR L BE K E R R R R T

DEBD C5 PROMPl: PUSH B

DEBE D5 PUSH D

DEBF QE20 MVI C, 20H :SYSTEM CALL TO GET USER NUMBER

DEC1 1EFF MVI E,OFFH : GETS CURRENT USER IN A

DEC3 CD@500 CALL BDOSE -

DEC6 FEQA cPI oAH :IS USER NUMBER > 10 ?

DEC8 D2D5DE JNC CHAR2 :IF SO MUST PRINT TWO NUMBERS

DECB C638 PMT1:  ADI 30H ;OTHERWISE MAKE ASCII

DECD CD8CC7 CALL PCHAR :OUTPUT NUMBER TO CONSOLE

DED@ D1 EXITl: POP D

DED1 C1 | POP B

DED2 C3D@C8 JMP CPMPT :ALL DONE

DEDS D60A CHAR2  SUI OAH :USER IS > 18 SO SUBTRACT 18

DED7 F5 PUSH PSW ;SAVE RESULT ON STACK

DED8 3E31 MVI A,31H ;SEND ASCII 1 TO CONSOLE

DEDA CD8CC7 CALL PCHAR

DEDD F1 POP PSW ;RECOVER REMAINDER

DEDE C3CBDE JMP PMT1 :JUMP TO OUTPUT REMAINDER
khkKhRRARAkhkAhkThRRkIhdhhkrhkhhhhhhhhdorrhhkhhkhhbhhhrhhbhhbhhbdhr bbbtk hri
* *
* ROUTINE TO CHECK DIR 8 FOR FILE *
* *

kkkhhkhkhkhkhkkhhkhhkkhkhkhkkdhkhkhhkhkhkh kbbbt hhhhrk A hkrdhkrdehkhrdohhkkhhkeh

DEE1l D5 CHECK: PUSH b

DEE2 C5 PUSH B

DEE3 F5 PUSH PSW

DEE4 3E00 MVI A,0 sRESET FLAG

DEE6 323FDF STA FLAG :FLAG INDICATES THAT THE USER
sNUMBER CHANGED IF IT IS SET

DEE9 1EFF MVI E,0FFH ;s INTERROGATE CURRENT USER NO.

DEEB QE2@ MVI C,20H

DEED CD@598 CALL .BDOQSE | _ ” o ' . .

DEF@ 324@DF . STA USER ;STORE CURRENT USER NUMBER

DEF3 B7 ORA A sCHECK FOR USER 9

DEF4 C2FADE JNZ - NUSER#S - . }NOT USER @ '

DEF7 C319DF JMP EXIT ' :IF USER 9 GO TO CCP
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DEFA
DEFC
DEFE
DF@1
DF©4

DF37

DFE@A
DF@R
DF@D
DF18
DEFl1
DF12
DF13

DF16
DF17
DF18
DF19
DF1B
DF1E

DF21
DF22
DF23
DF24
DF27
DF28
DEF2B

DF2E
DPF2F
DF31
DF34
DF36
DF39
DF3A
DF3B
DF3C

DF3F
DF43

PE2d
1EQ3
cpasan
coDac?
C216DF

3A49DF

5F
AE20
Cba509
FL

Cl

D1
C36BCE

F1l

C1

D1
3Ed1
323FDF
C3DECD

D5
C5
F5
3A3FDF
B7
CA39DF
3A40DF

5¢
BE29
CD@50@9
3EQa
323FDF
Fl

Cl

DL
C3@1CE

a9
29

NUSERQ:

EXIT:

FCUND:

#4315

MVI
MVI
CALL
CALL
JNZ

LDA

MOV
MVY
CALL
POpP
POP
POP
JMP

POP
POP
POP
MVI
STA
JMP

**¥* Chios For CP/M Ver. 2.2 ***

C,20H
E,0
BDOSE
OPEN
FOUND

USER

E,A
C,20H
BDOSE
PSW

B

D
NFQUND

PSW

B

D

Al
FLAG
RFILE

-
I
-
L

SET USER NUMBER TO @

+RE-INITIATE SEARCH

;IF A RETURNED NCN-ZERO THEN FILE
:WAS FOUND IN USER @ DIRECTORY
:OTHERWISE FILE NOT FOUND IN
;USER & SO RESTORE USER NUMBER

:TO CCP IF FILE NOT FOUND

+FILE FOUND IN USER @ DIRECTORY

:SET FLAG FOR RESTORE OPERATION
;AFTER FILE IS LOADED

;GO CCP AND READ FILE

khbkkkhkhkhkkdhkdkkdhhhdkhkhkdhkdhkRhrhkA Rk kRArkhkkhkkhkxhhkkhhkhkhhhkhrbhkrkhhhkki

*
*
*
*

*

ROUTINE TO RESTORE USER NUMBER AFTER LOADING FILE *

FROM USER 4 DIRECTORY

*
*

Fhhkdkkhhhhhhkhkhkikhhhkkkdhhkhkhkkhhkhhhkhikhkhhhhkrkhhhhhhhxhkkhhhhkhkhhkrohhhikdk

USRRST:

RSTR1:

FLAG:
USER:

PUGH
PUSH
PUSH
LDA
ORA
JZ
LDA

MOV
MVI
CALL
MVI
STA
POP
POP
POP
JMP

DB
bB

P

D

B
PSW
FLAG
A
RSTR1
USER

E,A
C,20H
BDOSE
A,B
FLAG
PSW

EOP

2
15

;CHECK USER NUMBER FLAG

+IF FLAG NOT SET NO RESTORE RQ'D

;IF FLAG NON-ZERO THEN GET USER
1 NUMBER

;RESTORE USER NUMBER

sRESET FLAG

;RETURN TO CCP AT EOF

-
¥

;SET FLAG INITIALLY TO @
sSET TEMP USER INITIALLY TO @

*****************************************************************

*

*

* THE FOLLOWING. BYTE DETERMINES IF AN INITIAL COMMAND IS TO BE - *
* GIVEN TO CP/M ON WARM OR COLD BOOTS. THE VALUE OF THE BYTE IS *
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* USED TO GIVE THE COMMAND TO CP/M: *

* -

* J = NEVER GIVE COMMAND. *

* 1 = GIVE COMMAND ON COLD BOOTS ONLY. *

* 2 = GIVE THE COMMAND ON WARM BOOTS ONLY. *

* 3 = GIVE THE COMMAND ON WARM AND COLD BOOTS. *

* x

LEA AL EE LRI E RIS AL RT Y FETEEEEEEEEERTEEEE TR R LG R R R R TR TR R I g g e 7h R P

L Tt /f 7/

DF41 91 AUTOFLG DB 1 ; AUTO COMMAND FEATURE o

LA AR E SRR R ETERT L ET LR BB LR BT R g R R R B SR R S R U U R g U TR T TR TP VRt T S g g )

* *«

* IF THERE IS A COMMAND INSERTED HERE, IT WILL BE GIVEN IF THE *

* AUTO FEATURE IS5 ENABLED. *

* FOR EXAMPLE: *

* *

* COLDBEG DB 'MBASIC MYPROG'! *

* COLDEND DB 4] *

* *

* WILL EXECUTE MICROSOFT BASIC, AND MBASIC WILL EXECUTE THE *

* "MYPROGY BASIC PROGRAM. *

* *

A A R R EEEELEREFEEEEEE LR FREXE R LR LR TR L LR LR R I R R e R T e

i sr————

DF42 5355424D49COLDBEG DR ‘*SUBMIT STARTUP';COLD BOOT COMMAND T - f~,-_(
DF53 39 COLDEND DB ] T o

WARMBEG DB v tWARM BOOT COMMAND GOES HERE o
DF51 @d WARMEND DB 5] ’

ThkRTkxkhkhkhhkhRkhkT kR khkhhkhkhkhrhkhhhhkAhr Tk dhhkki ke kxxk

* *
* WBOOT LOADS IN ALL OF CP/M EXCEPT THE CBIOS, THEN INITIALIZES *
* SYSTEM PARAMETERS AS IN COLD BOOT. SEE THE COLD BOOT LOADER *
* LISTING FOR EXACTLY WHAT HAPPENS DURING WARM AND COLD BOOTS. *
* *
* *

KhkhkhkhhkhhhkkhhkhhkhhhhkhhhhkhkhhkthkkhkhhhkhhhhhkhhhhhhkkhhAhAhthrhhhkkhdkdhkkkx

DF52 316491 WBOOT LXI 5P, TPA ;SET UP STACK POINTER
DF55 3EQ1 - ot TMVI - A,ld " ' :
DF56 = WFLG EQU $-1 1TEST IF BEGINNING OR
DF57 A7 _ ANA A b ENDING A WARM BOOT
DF58 3EQ1 MVI A,l
DF5A 3256DF STA - WFLG : ' " ' ' )
DF5D 32BCDE STA CWFLG :SET COLD/WARM BOOT FLAG
DF6g CAS8DE JZ GOCPM ' :
DF63 AF XRA A
DF&64 3256DF STA WFLG
DEe7 4F MOV C,A
IF (MAXHD NE @) AND FIRST ;SUPPLY WARM BOOT FROM HARD DISK ?
LXI H, CCP-240H +INITIAL DMA ADDRESS
PUSH H
STA HEAD
MVI A4 -
PUSH PSW +SAVE FIRST SECTOR
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DFé68
DF&R
DF6D
DF7d
DE72
DF75
DF77
DF7A
DF7D
DF8g
DF83
DFB86
DF89
DF8B
DF8E
DFo1

DF94
DF95
DF96
DF97
DF98
DFoA
DF9D
DF9F
DFAl
DFA2
DFAS
DFAS8
DFAO
DFAC

CD33DD
AEZD

CD2DF4
Orag

CD3dr4
3EQF

3295DF
218aC6
22B4DF
CD94DF
g1decc
CD12F4
gEZS

CDOFF4
CDC8DF
c3g3CC

3EQF
3C

3C
FE1B

DAACDFE

D69
FE13
ca

2AB4DF

11806FB
19

22B4DF
3295bF

WARMLOD

WARMRD
WRMREAD

WARMLOD
NEWSEC

#317

CALL
MVI
CALL
POP
POP
INR
STa
CPI
Jz
INR
INR
SHLD
PUSH
PUSH
LXI
PUSH
CALL
POP
JNC
DCR
JNZ
HLT
ENDIF

IF
CALL
MVI
CALL
MVI
CALL
MVI
STA
LXI
SHLD
CALL
LXI
CALL
MVI
CALL
CALL
JMP

MVI
EQU
INR
INR
CPI
JC

SUI

- CPI

NOWRAP

R2
LHLD
LXI
DAD
SHLD
STA

***% Chios For CP/M Ver. 2.2 ***

HDDRV
c,d
HDTRK
PSW

H

A
HDSECTR
16
WBOOT
H

H
HDADD
H

PSW

; SELECT DRIVE A

;HOME THE DRIVE
tRESTORE SECTOR
sRESTORE DMA ADDRESS

:PAST BDOS ?
:YES, ALL DONE
;UPDATE DMA ADDRESS

B,RETRIES*1@@H+4 ;RETRY COUNTER

B

HDREAD

B
WARMLOD
B
WRMREAD

(MAXFLOP NE @) AND NOT FIRST ;SUPPLY WARM BOOT FROM 2D

DJIDRV

c,d

DJDEN

c,@

DISIDE
A,15
NEWSEC

H, CCP-109H
NEWDMA
WARMLOD

B, CCP+5%4H
DJDMA

c,.8

DJSEC
WARMRD
CCP+543H

,15
-1

Py

27
NOWRAP
9

19

NEWDMA
D, -4804H
D

- NEWDMA

NEWSEC

:SAVE THE RETRY COUNT
;READ THE SECTOR

;TEST FOR ERROR

sUPDATE THE ERROR COUNT

s KEEP TRYING I¥F NOT TO MANY ERRORS
;CAN'T WARM BOOT

;SELECT DRIVE A
;SELECT SINGLE DENSITY

;SELECT SIDE @
: INITIALIZE THE SECTOR TO READ
;AND THE DMA ADDRESS

;:READ IN CP/M
;LOAD ADDRESS FOR REST OF WARM BOOT

: PREVICUS SECTOR

; UPDATE THE PREVIOUS SECTOR

+WAS IT THE LAST ?

1 YES

:SAVE THE NEW SECTOR TO READ
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DFAF 4F MOV C,A

DFBZ CDOFF4 CALL DJSEC

DFBR3 21306C6 LXI H, CCP-190H ; GET THE PREVIOUS DMA ADDRESS
DFB4 = NEWDMA EQU $=2

DFB6 118861 LXI D, 1924 ;UPDATE THE DMA ADDRESS
DFB9 19 DAD D

DFRBA 22B4DF SHLD NEWDMA ; SAVE THE DMA ADDRESS
DFBD 44 MOV B,H

DFBE 4D MOV c,L

DFBF CD12F4 CALL DJIDMA ;SET THE DMA ADDRESS
DFC2 CDCBDF CALL WARMRD

DFC5 C394DF JMP WARMLOD

DFC8 G130dA WARMRD LXI B, RETRIES*1@0H+2 ;MAXIMUM # OF ERRORS
DFCB C5 WRMREAD PUSH B

DFCC CDBCF4 CALL DJITRK :SET THE TRACK

DFCF CD15F4 CALL DJREAD :READ THE SECTOR

DFD2 C1 POP B

DFD3 D@ RNC :CONTINUE IF SUCCESSFUL
DFD4 (5 DCR B

DFD5 C2CBDF JNZ WRMREAD +KEEP TRYING

DFD8 C32AF4 JIMPp DJERR

ENDIF

hhkkhkhkkkhkhkdkhdkdkkkhkhhkhkhkkhrhhkhkhdktbhhhhkhkhkhktRhkAKkkhhkRkhkhhkrhkhkhkkkhkhkhkkkkk

*

*

* SETSEC JUST SAVES THE DESIRED SECTOR TO SEEK TO UNTIL AN *
* ACTUAL READ OR WRITE IS ATTEMPTED. *

*

*

kkdkkhthkhkr ke kAR hkA KA R X AR A A ARk kb hkhdhhhhdhkhhkkxik

DFDB 69 SETSEC MOV H,B
DFDC 69 MOV L,C
DFDD 2293E5 SHLD CPMSEC
DFEZ C9 DONOP  RET

kkkkkdkkhkhkkkdrhkhkhhkhrdhkhbbhhdbdhkthhhh Ak rhrxhhthhrhhkhbhdhbhhhdhkdkhkhkhk

*

*

* SETDMA SAVES THE DMA ADDRESS FOR THE DATA TRANSFER. *

*

*

hhkkkkhhkhdkhhkhhkhkkhkhhkhhhhkhktdhkhhkhdrkhkhkhhhkhkhhkhkhrhkhhrhbhhkbhkkkhhkhkhkkx

DFEl 60 SETDMA MOV H,B ;HL <= BC

DFE2 69 MOV L,C

DFE3 2283E1l SHLD CPMDMA ;CP/M DMA ADDRESS
DFE6 C9 RET

AR AR R R E SRS R A 2R 222 222222 22 I XX RRE SRS EETTEEETE Y X

*

*

* HOME IS TRANSLATED INTO A SEEK TO TRACK ZERO. *

&

*

DFE?

dEAG

kkkkhhkhkkhhkhhhhhhkhkhkhhkhkhkkhkhhhhhhkhkrhhhdhhhhkhkhdhdhhhhhkh ki h kit hhthd

HOME MVI C,0 sTRACK TO SEEK TO

Rk kkhkk kR hkhkhkhkkhdkhdhb oA A A A ARk hhbhhkkhhhbhhkdhrdhhkhrihkhhkhhhk
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DFES
DFEA
DFED

DFEE

DFF1
DFF3

DFF6
DFF7
DFF8
DFF9
DFFC
DFFD
DFFE
DFFF
EZ32
Edd1
EQa4
E@35
EQA6
EG@7
EZ38
EJG0
EdGA
E@4aC

EQ4D
Edl®

79
3296E5
c9

3A95E5

FE@2
D225E8

83

D5

C5
CD@7E1
7E

B7

1F

91

F5
FAGDESD
Fl

Cl

2} §

EB

89

6B
2604
co

B1OF30
29

* *
* SETTRK SAVES THE TRACK # TO SEEK TO. NOTHING IS DONE AT THIS *
* POINT, EVERYTHING IS DEFFERED UNTIL A READ OR WRITE. *
* x
AL AT XX ZFLEEEEEREEREER SR LR EEEE EE L LR R R R R R R T U g T S g R A T U
SETTRK MOV A,C :A <- TRACK #

STA CPMTRK :CP/M TRACK #

RET
LA A A2 EEE T ST TR TR EE L LR R R LR F T B R B R R g R g g R e T T e A A g A e Y
* *
* SECTRAN TRANSLATES A LOGICAL SECTOR # INTO & PHYSICAL SECTOR *
* &, *
* *

khkhd kR khkhhkhkhkhkhkhkhkhkhkhhRkdkhrhhrhkrrhhdhhkhhhkhkhhhdhhhkhkikkhkkhkhkkhkhkrrkhrkx

IF (MAXHD NE @) AND (MAXFLOP NE &) ;BOTH TYPES ?
SECTRAN LDA CPMDRV ;GET THE DRIVE NUMBER
IF FIRST
CPI MAXHD*LOGDSK ;OVER THE # OF HARD DISKS ?
JC TRANHD
ELSE
CpI MAXFLOP ;OVER THE # OF FLOPPIES ?
JNC TRANHD
ENDIF
ENDIF
IF (MAXHD EQ @) OR (MAXFLOP EQ @) ;JUST ONE TYPE ?
SECTRAN EQU $
ENDIF
IF MAXFLOP NE @& ;FLOPPY TRANSLATION
TRANFP INX B
PUSH D :SAVE TABLE ADDRESS
PUSH B ;SAVE SECTOR #
CALL GETDPB ;GET DPB ADDRESS INTO HL
MOV A/M ;GET # OF CP/M SECTORS/TRACK
ORA A s CLEAR CARY
RAR :DIVIDE BY TWO
SUB C
PUSH PSW ;SAVE ADJUSTED SECTOR
JM SIDETWO
SIDEA POP PSW : DISCARD ADJUSTED SECTOR
POP B s RESTORE SECTOR REQUESTED
POP D +RESTOR ADDRESS OF XLT TABLE
SIDEONE XCHG sHL <- &(TRANSLATION TABLE)
DAD B +BC = OFFSET INTO TABLE
MOV L,M sHL <<~ PHYSICAL SECTOR
MVI H,8 ' ' : '
RET
SIDETWO LXI B,15 s OFFSET TO SIDE BIT
DAD B

® 6 & & 6 & & O 6 & © © o o o o o & oo o o
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Ed1ll
E@12
Ed14
E@17
EZLS
EZ19
Ef1A
EZL1B
E@1C
EQ1D
Ed2@
Bg22
EG23
E@24

E@25
EZ26
E@27
E28

E@29
EZ2A
EA2D
EZ2F
EZ32
Eg33

E#35

E@38

E@3B
E@3D

7E
E628
CAQ4AED
Fl

Cl

2F

3C

4F

D1
CDATED
3E84
B4

a7

c9

69
69
23
c9

79
3295E5
FE@5
D2F8EJ
78
E6Z1
C2DFE®

3A95E5

FE@2
D225E0

MOV
ANT
JZ
POP
POP
CMA
INR
MOV
POP
CALL
MVI
ORA
MOV
RET
ENDIF

IF
TRANHD MOV
MOV
INX
RET
ENDIF

*%% Chios For CP/M Ver. 2.2 **%

A,M
8 tTEST FOR DOUBLE SIDED
SIDEA tMEDIA IS ONLY SINGLE SIDED
PSW sRETRIEVE ADJUSTED SECTOR
B
sMAKE SECTOR REQUEST POSITIVE
A
C,A +MAKE NEW SECTOR THE REQUESTED SECTOR
D
SIDEONE
A, BOH ;SIDE TWO BIT
H H AND SECTOR
H,A
MAXHD NE O sHARD DISK TRANSLATION ROUTINE
H,B
L,C
H

khkkhkhhkhk ARk kdrxhh kbbb bbbkt hhhkhhkhhhkhkdkhkkhhkhihkhkktixtk

SETDRV SELECTS THE NEXT DRIVE TO BE USED IN READ/WRITE

OPERATIONS.

*

*

*

* PARAMETER TABLE IS CREATED WHICH CORRECTLY DESCRIBES THE
* DISKETTE CURRENTLY IN THE DRIVE. DISKETTES CAN BE OF FOUR
* DIFFERENT SECTOR SIZES:

* 1) 128 BYTES SINGLE DENSITY.

* 2} 256 BYTES DOUBLE DENSITY.

* 3) 512 BYTES DOURLE DENSITY.

* 4) 1024 BYTES DOUBLE DENSITY.

¥*
*

IF THE DRIVE HAS NEVER BEEN SELECTED BEFORE, A

* % F 2 % ¥ % ¥ F ¥ %

LA AR AL SRR R L AR ARt 2222 R 222222222222 222222 2

SETDRV MOV
STA
CPI1
JNC
MOV
ANI
JINZ

IF
LDA

IFr
CPI
JC
SUT
ELSE
CPI
JNC
ENDIF

A,C :SAVE THE DRIVE #

CPMDRV

MAXFLOP+{MAXHD*LOGDSK) :CHECK FOR A VALID DRIVE #
ZRET ; ILLEGAL DRIVE #

A,E :TEST IF DRIVE EVER LOGGED IN BEFORE
1

SETDRV1 ;BIT @ OF E = @ =-> NEVER SELECTED BEFORE
(MAXHD NE @) AND (MAXFLOP NE @) ;BOTH TYPES ?

CPMDRV :+GET THE DRIVE NUMBER

FIRST

MAXHD*LOGDSK ;OVER THE # OF HARD DISKS ?

DRVHD

MAXHD*LOGDSK

MAXFLOP +OVER THE § OF FLOPPIES ?

SUBFP : :
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Eg40
Eg43
E@46
E248
E@4B
EJ4FE
E@51
E&54
E@56
E357
EJ58
EJ5B
E@5C
E@5E
EGSF
E@6Q
Ed63
Edc4
E@65
EQ67
Ef6A
EZ6D
Eg6E
Ede6F
E@72

EQ@73
Ed74
ER76
EB77
ER79
EA7A
EB7C
EQTE
EQZ82
Eg85

210104
2297E5
3E41
3296E5H
CD34E2
DAFBEJ
Cb27F4
E6@C
F5

iF
2120E1
5F
16292
19

E5
CDB7E1
EB

D1
@632
CD6AE2
118803
19

E5
2A07F0
23

7E
EE®3
6F
26F3
7E
E608
1193E4

C285EQ
11D3E4
EB

FLOPFLG

CLOPP

FLOPOK

**% Cbios For CP/M Ver. 2.2 *%*

(MAXFLOP NE @)} AND FIRST

CLOPP
DJIBOOT
A,l
FLOPFLG

MAXFLOP NE #

H,1
TRUESEC
Al
CPMTRK
FILL
ZRET
DJSTAT
@CcH
PSW

H,XLTS

M
JA
A,M

DBLSID

D,DPB128S

SIDEGK

D, DPB128D .

:SAVE DRIVE #
:HAVE THE FLOPPIES BEEN ACCESSED YET ?

;FLOPPIES HAVN'T BEEN ACCESSED
;CHECK TIF 2D CONTROLLER IS INSTALLED

s INITIALIZE THE CONTROLLER
$SAVE 2D INITIALIZED FLAG

:SELECT SECTOR 1 OF TRACK 1

;FLUSH BUFFER AND REFILL

: TEST FOR ERROR RETURN

:GET STATUS ON CURRENT DRIVE
:STRIP OFF UNWANTED BITS
sUSED TO SELECT A DPB

:TABLE OF XLT ADDRESSES

:SAVE POINTER TO PROPER XLT
+GET DPH POINTER INTO DE

-
L

;NUMBER OF BYTES TO MOVE
tMOVE THE ADDRESS OF XLT
;OFFSET TO DPB POINTER
sHL <- &DPH.DPB

sGET ADDRESS OF DJ TERMINAL OUT ROUTINE

sBUMP TO LOOK AT ADDRESS OF

3 UART STATUS LOCATION

tADJUST FOR PROPER REV DJ

, (ORIGIN+330H) /1094

yCHECK DOUBLE SIDED BIT

:BASE FOR SINGLE SIDED DPB'S

were——— r
:BASE OF DOUBLE SIDED DPB'S - ##::;:>'6?y?
;HL <~ DBP BASE, DE <- &DPH.DPB
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Ed86 D1 POP D ;RESTORE DE (POINTER INTO DPH)
EZ87 F1 PCP PSW s OFFSET TO CORRECT DPB
Eg88 17 RAL
E@89 17 RAL
E@A8A 4F MOV C,A
EPE8B P604 MVI B,9
EJ8D @49 DAD B
EJSE EB XCHG ;PUT DPBR ADDRESS IN DPH
EGSF 73 MOV M,E :
EA9Q 23 INX H
Eg9y 72 MOV M,D
ENDIF
IF (MAXHD NE @) AND (MAXFLOP NE 8)
E@92 C3DFEM JMP SETDRV1 +SKIP OVER THE HARD DISK SELECT
I¥ NOT FIRST
E@95 D6@2 SUBFP 8UI MAXFLOP :ADJUST THE DRIVE #
ENDIF
ENDIF
IF MAXHD NE @
E@97 CDYFEEZ DRVHD CALL DIVLOG :DIVIDE BY LOGICAL DISKS PER DRIVE
E@OA 79 MOV A,C
EZ9B 32CHGE3 STA HDDISK
EG9E CDAEE3 CALL DRVPTR
EGAl 7E MOV A,M
EBA2 3C INR A
E4A3 C2DFEgZ JNZ SETDRV1
EJA6 FGFC ORI NULL ;SELECT DRIVE
E@A8 D352 QuT HDFUNC
EJAA 3EG5 MVI A, SCENBL ;ENABLE THE CONTROLLER
EGAC D359 ouT HDCNTL
EGAE OEEF MVI Cc,239 ;WAIT APPROX 2 MINUTES FOR DISK TO READY
EABG 210000 LXI H,@
EOB3 2B TDELAY DCX H
EdB4 7C MOV A,H
EAB5 BS ORA L
EAR6 CCFCEYZ CcZ DCRC
EdB9 C8 R2
EJBA DBLHY IN HDSTAT sTEST IF READY YET
EOBC E629 ANL DRVRDY
EPBE C2B3EQ JNZ TDELAY
IF SDELAY
EfC1 219024 LXI H,B : TIME ONE REVOLUTION OF THE DRIVE
E@C4 JEAH MVI C, INDEX
E@C6& DBSO IN HDSTAT
BEGC8 Al ANA C
EBCO 47 MOV B,A :SAVE CURRENT INDEX LEVEL IN B
E@CA DB50 INDX1 IN HDSTAT
EACC Al ANA C
EJCD B8 o CMP B . . 3LOOP UTIL INDEX LEVEL CHANGES
EGCE CACAESD JZ INDX1
E@D1 23 INDX2 INX H
ESD2 DRSS IN HDSTAT = - . s START COUNTING UNTIL INDEX RETURNS TO
EZD4 Al ANA C ; PREVIOUS STATE
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E@DS
E@D6

EAD9

E@DC

E@JDF
EBE?2
EAES
EZE6
EQE7
EQES
EQEC
EQED
EQEE
EGEF
EJFQ
EJF1
BEAF3
EJF6
EdPF7

EZF8
EAFB

EQFC
EJFD

ESFE
E100
E182
E163
Elg4

E197
E1QA
E1dB
E18D
ElQgE
ElQF
El1@
E111
Ell4

B8
C2D1ES

22A76E2

CDOJE2

CDATEL
B13FPG
29

7E
E637
3234E1
7E

1F

iF

1F

1F
E6OF
3272E1
EB

co

2102009
co

an
c9

REGS
D6a3
D8

ac
C380EL

3A95E5
6F
260
29

29

29

29
1143ES
19

SETDRV1

ZRET

DCRC

DIVLOG
DIVLOGX

#0923

CMP
JNZ
IF
DAD
ENDIF
SHLD
ENDIF
CALL
ENDIF

CALL
LXI
DAD
MOV
ANI
STA
MOV
RAR
RAR
RAR
RAR
ANT
STA
XCHG
RET

LXI
RET

IF
DCR
RET

MVI
SUI
RC
INR
JMP
ENDIF

*** Chios For CP/M Ver. 2.2 *#%*

B
INDX2
M1gd

H

SETTLE

HDHOME

GETDPB
B,15

B

A,M

TH
SECSIZ
AM

OFH
SECPSEC

H’ﬂ

MAXHD NE 2

c,d
LOGDSK

C
DIVLOGX

:SAVE THE COUNT FOR TIMEOUT DELAY

:GET ADDRESS OF DPB IN HL
;OFFSET TO SECTOR SIZE

; GET SECTOR SIZE

+HL <- DPH

;SELDRV ERROR EXIT

;CONDITIONAL DECREMENT C ROUTINE

*****************************************************************

*

* GETDPB RETURNS HL POINTING TO THE DPB OF THE CURRENTLY

* SELECTED DRIVE,

*

kkkkkhkhkhkhkktkhhhkhhhdhhhhhdhdhdhkkhhhhhhrhkhkhkhkkddkk bkt hkkhhkhhk

GETDPR

LDaA
MoV
MV1
DAD
DAD
DAD
DAD
LXI
DAD

 gUIEZEEITCO

o
& p X

DRV .

- =

!DPBASE

DE POINTING TO DPH.

;FORM OFFSET

:BABE OF DPH'S

*
*

* -

*
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E115
Ell6
E11l9
E1l1lAa
El1B
E1ll1C
E1l1D
El1E
E11F

E128
E122
El24
E126

E128
E129
El2C
E12E

E12F

ES
118a00
19
7E
23
66
6F
D1
Cc2

C5E3
EQE3

15E4
52E4

79
329AF1

3EAL
g6

AF

PUSH H :SAVE ADDRESS OF DPH

LXI D,10 sOFFSET TO DPB

DAD D

MOV A,M :GET LOW BYTE OF DPB ADDRESS

INX H

MOV H,M ;GET LOW BYTE OF DPB

MOV L,A

POP D

RET
khhkkhhhkhkhhdkhkkdhxkhhkhhhhkkhhhhkhhkhkdkkhhkhkkhhkhkhkhhhhkhkhhhhbhhhkhkhhdhdkih¥
-« *
* XLTS IS A TABLE OF ADDRESS THAT POINT TO EACH OF THE XLT *
* TABLES FOR EACH SECTOR SIZE. :
*

kKRR hkhbkhdhkhkbhhkhhkhkhkihkhkhkhkthbhhhkhhhhhhhhhhkhhthbhhhkhkhkhkhkhkktwk

IF MAXFILOP NE @

XL'TS DW XLT128 :XLT FOR 128 BYTE SECTORS
Dw XLT256 ; XLT FOR 256 BYTE SECTORS
DW XLT512 :XLT FCR 512 BYTE SECTORS
Dw XLT124 : XLT FOR 1824 BYTE SECTORS
ENDI¥

kKA kkhkhkkRER ARk AREX Tk hhhkrhhhkhddhhbhk bk kA AT Tk A d ok hkhid

*
* WRITE ROUTINE MOVES DATA FROM MEMORY INTO THE BUFFER. IF THE
* DESIRED CP/M SECTOR IS NOT CONTAINED IN THE DISK BUFFER, THE
* BUFFER IS FIRST FLUSHED TO THE DISK IF IT HAS EVER BEEN

* WRITTEN INTO, THEN A READ IS PERFORMED INTO THE BUFFER TO GET
* THE DESIRED SECTOR. ONCE THE CORRECT SECTOR IS IN MEMORY, THE
* BUFFER WRITTEN INDICATOR IS SET, SO THE BUFFER WILL BE
* FLUSHED, THEN THE DATA IS TRANSFERRED INTC THE BUFFER.
*
*

* % & % ¥ % ¥ ¥ *

kkkkhkkkhkrhkhhkhkhkhkhkhkhkthhkhkbhkrhhhkhkkhthhhhhhtdhkhbhkhhhkhhkhrhkhhhhhhihdi

WRITE Mov A,C ;SAVE WRITE COMMAND TYPE
STA WRITTYP
MVI A,l :SET WRITE COMMAND
DB (MVI) OR (B*8) ;THIS “MVI B" INSTRUCTION CAUSES

THE FOLLOWING “XRA A" TO
BE SKIPPED OVER.

- ww

khkkkhkkhhkkkdhhhhhhhhkhkhkhikkhhkdkhhbohkhkhkkhkkkhkhrhkhkhkkkhhhhekhkhkhdhktks

*
* READ ROUTINE TO BUFFER DATA FROM THE DISK. IF THE SECTOR

* REQUESTED FROM CP/M IS IN THE BUFFER, THEN THE DATA IS SIMPLY
* TRANSFERRED FROM THE BUFFER TO' THE DESIRED DMA ADDRESS. IF'

* THE BUFFER DOES NOT CONTAIN THE DESIRED SECTOR, THE BUFFER IS
* FLUSHED TO THE DISK IF IT HAS EVER BEEN WRITTEN INTO, THEN
* FILLED WITH THE SECTOR FROM THE DISK THAT CONTAINS THE
* DESIRED CP/M SECTOR. : : :
*
*

KhkkdkkdkhkhkhhkhhhhkhkhkhhkhkhhRhkkhkkkhhhhkhhkhkhhhrrhhhkhkdhhhhhhhdbhhhhkhdd

READ XRA A +SET THE COMMAND TYPE TO READ

R R RN N
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E138

E133
El134

E135
E138
E139
E13B
El3C
E1i3D
E13F
E140
El41l
El42
E145
El46
El147
E148
E149
El4A

E14B
El4C
El4F
E159
E151
E152
£153
E156
E159
E15C
E15E
E15F
El62
Ele3
El64
El165
Eleé

3286E1

2603

2A93E5
1C
Ec88
4F

1C
E67TF
67

2B

25
CA4FE1
B7

C

1F

67

7D

1F

6F
C341E1l
23

iC

Bl

o7
2297E5
2195E5
1199E5
P65
@5
CAG6DE1
1A

BE

23

13
CASEE]

STA

*%% Chios For CP/M Ver. 2.2 ***

RDWR

1 SAVE COMMAND TYPE

hkhkhkhkhhkhkkrdrk ki hhkrhkkhbdhkhkdthdkhhkkhhkhhkhekhhhkkrhhhhhhkhhhkhkhhdhhkiks

REDWRT CALCULATES THE PHYSICAL SECTOR ON THE DISK THAT
CONTAINS THE DESIRED CP/M SECTOR, THEN CHECKS IF IT IS THE

IF NO MATCH 1S MADE, THE

BUFFER 1S FLUSHED IF NECESSARY AND THE CORRECT SECTOR READ

*
*
*
* SECTOR CURRENTLY IN THE BUFFER.
*
* FROM THE DISK.

*®

*

LA A A RS S A XSS ST R R IR AT RIS AT R E SRS AR L R L AR PR

REDWRT MVI
SECS5IZ EQU

LHLD
MoV
ANI
MOV
MOV
ANY
MOV
bCX
DIVLOOP DCR
JZ
ORA
MOV
RAR
MOV
MOV
RAR

MOV
JMP
DIVDONE INX
MOV
ORA
Moy
SHLD
LXT
LXI
MVT
DTSLCP DCR
JZ
LDAX
cMp
INX
INX
Jz

| =~
Ll

pe |
n
™
G}

e = St
POLD RIS

I

FPI O PPOWRENPOOPO LW
o
e
e ]

H,A
TRUESEC
H,CPMDRV
D, BUFDRV
B,5

B

MOVE

D

M

H

D

DTSLOP

-
L
-
L
-
L
-
L}

*
*
x
*
*
*
*
*

THE @ IS MODIFIED TO CONTAIN THE LOG2

OF THE PHYSICAL SECTOR SIZE/128
ON THE CURRENTLY SELECTED DISK.

GET THE DESIRED CP/M SECTOR #

:SAVE ONLY THE SIDE BIT
; REMEMBER THE SIDE

;FORGET THE SIDE BIT

; TEMPORARY ADJUSTMENT
;UPDATE REPEAT COUNT

;DIVIDE THE CP/M SECTOR # BY THE SIZE

-
¢

OF THE PHYSICAL SECTORS

;RESTORE THE SIDE BIT

;SAVE THE PHYSICAL SECTOR NUMBER

;POINTER TO DESIRED DRIVE, TRACK,

+ PCINTER TO BUFFER DRIVE, TRACK,
: COUNT LOOP

:TEST IF DONE WITH COMPARE
:YES, MATCH. GO MOVE THE DATA
tGET A BYTE TO COMPARE

:TEST FOR MATCH

:BUMP POINTERS TO NEXT DATA ITEM

+tMATCH,

CONTINUE TESTING

AND SECTOR
AND SECTOR

khkkhkkkhkhkhhkhhhhrhhhkhhhhhkkdkhhhhdhhhhhhhokhkhbhhhhkhhhhhhhrhbkdhkhkhkhkhkhhkrkkk

*

-

* DRIVE, TRACK, AND SECTOR DON'T MATCH, FLUSH THE BUFFER IF

* NECESSARY AND THEN R

*

EFILL.

*

*
*
*

*****************************************************************
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E169 CD34E2 CALL FILL ;FILL, THE BUFFER WITH CORRECT PHYSICAL SECTOR
El6C D8 RC :NO GOOD, RETURN WITH ERROR INDICATION

LR R R T 2 L R R R R R A PP T T T R R T e R R e PR

* *

* MOVE HAS BEEN MODIFIED TO CAUSE EITHER A TRANSFER INTO OR OUT *

* THE BUFFER. *

* *

El6Dp
E174d
E171
E1l72

£173
174
E1l76
E177
EL78
E179
E17A
E17B
E17C
E17D
E183
E181
E182

E183
E185

ElBe6
E187
E188
E18B
E18E
E18F

E198
El91

E194
E196
E199
E19A
E19B
El192C
E19E
ElAal

3A93E5
3D
E6@@

&F
2600
29

29

29

29

29

29

29
119DES
19

EB
2104248

3E@3

A7
C299E1
CDG8BE2
AF
co

EB
CD6BE2

JEO1
3ZA3E1
JEGQ

3D
3EGA
329AE1
ca

AR AR TR TR AR AR LRI IRAR AR R LR ANRENR AR AR AR AR AR AR AR R R ARk IRk

MOVE LDA CPMSEC :GET THE CP/M SECTOR TO TRANSFER
DCR A :ADJUST TO PROPER SECTOR IN BUFFER
ANI @ ;STRIP OFF HIGH ORDERED BITS
SECPSEC EQU $-1 ;THE @ IS MODIFIED TO REPRESENT THE # OF
: CP/M SECTORS PER PHYSICAL SECTORS
MOV L,A : PUT INTO HL
MVI H,0
DAD H ;FORM OFFSET INTO BUFFER
DAD H
DAD H
DAD H
DAD 4
DAD H
DAD H
LXI D, BUFFER : BEGINNING ADDRESS OF BUFFER
DAD D ;FORM BEGINNING ADDRESS OF SECTOR TO TRANSFER
XCHG ;DE = ADDRESS IN BUFFER
LXI H,0 ;GET DMA ADDRESS, THE @ IS MODIFIED TO
; CONTAIN THE DMA ADDRESS
CPMDMA EQU $-2
MVI A0 ;THE ZERO GETS MODIFIED TO CONTAIN
: A ZERO IF A READ, OR A 1 IF WRITE
RDWR EQU $-1
ANA A ;s TEST WHICH KIND OF OPERATION
JING INTO : TRANSFER DATA INTO THE BUFFER
OUTOF  CALL MOVER
XRA A
RET
INTO XCHG :
CALL MOVER :MOVE THE DATA, HL = DESTINATION
: DE = SOURCE
MVI A,l
STA BUFWRTN : SET BUFFER WRITTEN INTO FLAG
MVI A,0 ;CHECK FOR DIRECTORY WRITE
WRITTYP EQU $-1
DCR A
MVT A,D
STA WRITTYP :SET NO DIRECTORY WRITE
RNZ ;NO ERROR EXIT
khkhkhkhkhkhhkhkhhkhkhkhkhdrhhhhrhhhhhohkhthkhhhhhkhhhhhkhhkhhdhdkdhkhhdhdhdhhihrhkhkkhid
* *
* FLUSH WRITES THE CONTENTS OF THE BUFFER OUT TO THE DISK IF *
* IT HAS EVER BEEN WRITTEN INTO. *

® ¢ ¢ 6 ¢ o & & & o o o o o o © ° ° o o o ‘.j
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E1A2

E1A3
ElAa4
E1A5

Elné
E1A9
ElAaC

E1AF
E1BG
E1B3
E1B6
E1RS8
E1B9

E1BRC
E1BE
E1Cl

E1C3
ElC4
E1C7
E1CA

JEJd

A7
c8

2118F4
1132E3
CD77E2

AF
32A3E1
2215E2
g62a
C5
3A99ES

FE@2
DAC3E1
Doa2

4F
2133DD
117FE2

CD73E2, .

* &
hkdkhkhhkkkkdbhhhhrhdhhkhdkhhkhkrhhhhhddhhhkkhkhkkhhkkkkhhrhhkhhhkrhkhhihkiokks

FLUSH MVI A,0Q :THE @ IS MODIFIED TO REFLECT IF
: THE BUFFER HAS BEEN WRITTEN INTO

BUFWRTN EQU $-1

ANA A ;TEST IF WRITTEN INTO

RZ :NOT WRITTEN, ALL DONE

1P (MAXHD NE @) AND (MAXFLOP NE ¢)

LXI H, DIJWRITE ;WRITE OPERATION FOR DISK JOCKEY

LXI D, HDWRITE sWRITE OPERATION FOR HARD DISK

CALL DECIDE

ELSE

IF MAXHD NE @

LXI H, HDWRITE

ENDIF

IF MAXFLOP NE @

LXI H, DJWRITE

ENDIF

ENDIF
LR R L2 SRR ERER LR F L R R R R R R R g R g g T g T L g g T R R X 3
& *
* PREP PREPARES TO READ/WRITE THE DISK. RETRIES ARE ATTEMPTED. *
* UPON ENTRY, H&L MUST CONTAIN THE READ OR WRITE OPERATION *
* ADDRESS. *
* *
khkkkhhkhkhhrhkhhkhhhkhkhehhkhhrhthhrthkh Rk d ATkt hkhhkkrxhkthkrhrrdhh kbt rhhd
PREP XRA A ;RESET BUFFER WRITTEN FLAG

STA BUFWRTN

SHLD RETRYOP :SET UP THE READ/WRITE OPERATION

MVI B, RETRIES {MAXIMUM NUMBER OF RETRIES TO ATTEMPT
RETRYLP PUSH B +SAVE THE RETRY COUNT

LDA BUFDRV ;GET DRIVE NUMBER INVOLVED IN THE OPERATION

IF (MAXHD NE @) AND (MAXFLOP NE @)

IF FIRST

CPI MAXHD*LOGDSK

Jc NOADJST

SUI MAXHD*LOGDSK

ELSE

CPI MAXFLOP

Jc NOADJST

SUI MAXFLOP

ENDIF
NOADJIST MOV C,A

LXI H, DIJDRV +SELECT DRIVE

LXI D, HDDRV

CALL DECIDGO : '

ELSE

MOV C,A

IF . MAXHD NE @

CALL HDDRV



CP/M MACRO ASSEM 2.0

E1CD
E1DJ
E1Dbl
E1b2

EID3
EiD6
E1D9

E1DC

E1DD
E1EQ
E1E3

ElE6
E1E9
E1EA
E1EB
E1ED

E1EE
E1F1l
E1F4

3A9AES
A7
4F
C5

2129r4
1198E2
CC73E2

Cl

213CF4
11B1E2
CD73E2

2A9BES
7C

a7
E601
4F

2130F4
1iDDE2
CD73E2

#0228

ENDIF
IF
CALL
ENDIF
ENDIF

LDA

MOV
PUSH

IF
LXI
LXI

CZ
ELSE

iF
cz
ENDIF
IF
CZ
ENDIF
ENDIF

POP

IF
LXT
LXI
CALL
ELSE
Ir
CALL
ENDIF
IF
CALL
ENDIF
ENDIF

LHLD
MOV
RLC
ANI
MOV

1IF
LXT
LXI
CALL
ELSE
IF
CALL
ENDIF
IF
CALL
ENDIF

*%% Chios For CP/M Ver. 2.2 **%%*

MAXFLOP NE 9
DJIDRV :SELECT THE DRIVE

BUFTRK

A s TEST FOR TRACK ZERO
C,A

B

(MAXHD NE @) AND {MAXFLOP NE #)
H, DFHOME

D, HDHOME

DECIDGO

MAXHD NE @&
HDHOME

MAXFLOP NE ¢
DJHOME sHOME THE DRIVE IF TRACK 9

B sRESTORE TRACK #

(MAXHD NE &) AND (MAXFLOP NE &)
H,DJTRK
D,HDTRK
DECIDGO

MAXHD NE &
HDTRK

MAXFLOP NE ¢
DIJTRK ;SEEK TO PROPER TRACK

BUFSEC

A,H :GET SECTOR INVOLVED IN OPERATION
:BIT @ OF A EQUALS SIDE #

1 :tSTRIP OFF UNNECESSARY BITS

C,A :C <~ SIDE #

(MAXHD NE @) AND (MAXFLOP NE @)
H,DJSIDE
D, HDSIDE
DECIDGO

MAXHD NE @
HDSIDE

MAXFLOP NE @
BPJSIDE 3 SELECT THE SIDE
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E1F7
E1Fa
E1FB
E1FD
EIFE

E1FF
E2032
E205

E288

E29B
E23E
E211

E214
E215
E217
E218
E21Aa
E21B
E21C
E21D
E21F
E22p
E221
E223

E226
E227

E22A
E22D

2A9BES
icC
E6TF
47

4D

21BFF4
11E6E2
CD73E2

J19DES

2112F4
11D8E2
CD73E2

Cba2ag
= RETRYOP
Cl

3EGD

D@

as

37

3EFF

CcB

78

FE@5

C2BBE1l

C5
2109F4

11942
CD73E2

#4329
ERDIF

LHLD
MOV
ANT
MOV
MOV

IF
LXI
LXT
CALL
ELSE
IF
CALL
ENDIF
IF
CALL
ENDIF
ENDIF

LXI

iF
LXT
LXI
CALL
ELSE
IF
CALL
ENDIF
IF
CALL
ENDIF
ENDIF

CALL
EQU
pPOP
MVI
RNC
DCR
STC
MVI
RZ
MOV
CPI
JNZ

PUSH
IF
LXI
LXTI
CALL
ELSE
IF

*** Chios For CP/M Ver. 2.2 %**

BUFSEC

A,H

7FH ;STRIP OFF SIDE BIT

B,A :C <- SECTOR #

c,L

(MAXHD NE @) AND {MAXFLOP NE @)

H,DJSEC

D, HDSEC

DECIDGO

MAXHD NE 0O

HDSEC

MAXFLOP NE

DJISEC :SELECT THE SIDE

B, BUFFER :SET THE DMA ADDRESS

(MAXHD NE 4) AND (MAXFLOP NE 2)

H, DIDMA

D, HDDMA

DECIDGO

MAXHD NE @

HDDMA

MAXFLOP NE @

DJIDMA :SELECT THE SIDE

2 ;GET OPERATION ADDRESS

S=-2

B :RESTORE THE RETRY COUNTER

A,Q :NO ERROR EXIT STATUS
:RETURN NO ERROR

B : UPDATE THE RETRY COUNTER
:ASSUME RETRY COUNT EXPIRED

A,OFFH :ERROR RETURN

A,B

RETRIES/2

RETRYLP +TRY AGAIN

B

{MAXHD NE #) AND (MAXFLOP NE &

H, DJHOME :

D, HDHOME

DECIDGO

MAXHD NE &
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CALL HDHOME
ENDIF
IF MAXFLOP NE 0
CALL DJHOME ;HOME THE DRIVE IF TRACK 8
ENDIF
ENDIF
E230 Cl POP B
E231 C3BBE1l JMP RETRYLP
Thkkkhkhkhhhhkhhkkhkhkbhkhkhkhkhkhkdhkkhkhkhh b hhhkkhkrhhhhhhkhhhkhhhdhhhhhiobbdhkhkhdhd
* *
* FILL FILLS THE BUFFER WITH A NEW SECTOR FROM THE DISK. *
® *

KRR AX AR AR AR A RN RKRAARA R R AR AR R AR A AR A AR kA kR kA X kX

E234 CDAZE] FILL CALL FLUSH ;FLUSH BUFFER FIRST
BE237 D8 RC ;CHECK FOR ERROR
E238 1195E5 LXI D, CPMDRV :UPDATE THE DRIVE, TRACK, AND SECTOR
E23B 2199E5 LXI H, BUFDRV
E23E #6904 MVI B,4 sNUMBER OF BYTES TO MOVE
E243 CD6AE2 CALL MOVLOP ;COPY THE DATA
E243 3A86E1 LDA RDWR
E246 A7 ANA A
E247 CASCE2 JZ FREAD
E24A 3A9AEl LDA WRITTYP
E24D 3D DCR A
E24F 3D DCR A
E24F C8 RZ
E252 CD@7E1l CALL GETDPB
E253 1190Fr009 LXI b,15
E256 19 DAD D
E257 7E MOV A,M
E258 E603 ANI 3
E25A 3D DCR A
E25B C8 RZ
E25C = FREAD EQU $
IF {MAXHD NE @) AND (MAXFLOP NE @)
E25C 2115F4 LXI H, DJREAD
E25F 11FBE2 LXI D, HDREAD
E262 CD77E2 CALL DECIDE
ELSE
IF MAXHD NE @
LXI H, HDREAD
ENDIF
IF MAXFLOP NE @
LXT H, DJREAD s SELECT THE SIDE
ENDIF
ENDIF
E265 C3AFEl JMP PREP : T SELECT DRIVE, TRACK, AND SECTOR.

H THEN READ THE RBRUFFER

e R R o B O TP A Ay R S N A e A A SN G S AR,
* ' *
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E268
E26A
E26B
E26C
E26D
E26E
E26F
E272

E273
E276

E277

E27A
E27C

E27D
E27E

E27F
E284d
E283
E284
E287
E289
E28B
£28D
E28F

ge8d
1A

77

13

23

25
C26AE2
C9

CD77E2
E9

3A99E5

FE@2
D8

EB
Cc9

79
CDFEEA
79
32COE3
FeFC
D352
3EQF
D352
co

* MOVER MOVES 128 BYTES OF DATA. SOURCE POINTER IN DE, DEST *
* POINTER IN HL. *
* *

khkhkdhhkhhhhhhkhhkhkhkhhkthkhkhhhhhohkkhhkbhhhhhhhdhhhhhhkhkhhkhhhhdhhdhhhhihhkdihh

MOVER  MVI B,128 :LENGTH OF TRANSFER
MOVLOP LDAX D ;GET A BTE OF SOURCE

MOV M, A sMOVE IT

INX D ;BUMP POINTERS

INX H

DCR B ;UPDATE COUNTER

JINZ MOVLOP ; CONTINUE MOVING UNTIL DONE

RET
KEkhkrhhkhh ek hkehkhkhkAkA AR IR AT A AR A A ARk kot khhhkhhkhhkkhkdhhkhhhodbhhdkkdhk
* ¥
* ROUTINES TO DECIDE WHICH CONTROLLER TO USE. *
* *

khhkhkhkkhkhkhkhkhhhkdkhkhkhhkhhkhkhhhhthhkdhdhhhkthhhhhdhhhhdkhkkddhdkhhhkhdkddihdkikkikk

IF (MAXHD NE @) AND {MAXFLOP NE 8)
DECIDGO CALL DECIDE ;WHICH CONTROLLER ?

PCHL

ENDIF

IF {MAXHD NE @) AND (MAXFLOP NE @)
DECIDE LDA BUFDRV s GET PROPER ROUTINE INTO H&L, BASED

IF FIRST : ON CURRENTLY SELECTED DRIVE

CPI MAXHD*LOGDSK

RNC

ELSE

CPI MAXFLOP

RC

ENDIF

XCHG

RET

ENDIF
FhhkhkhkAkREAAXEAXEAhhkhk kxRt hhkhhrthkhkhkhhhkithhkkhkhkhkhhkhkthhkhhkhttkhtdhkrkhtithkhhkhithkh
* &«
* THE FOLLOWING IS THE EQUIVALENT OF THE LOWEST LEVEL DRIVERS *
* FOR THE HARD DISK. :
*®

Fhhhkhhkkkhhkhkhkkhkhkkhhtkhkdbhkhkhhkkhhkhbhkbrhkkhbhkhhkhkhrhkdhkhkhbrdthkhkrhhrkhrkrhkrhkikhid

IF MAXHD NE 0
HDDRV MOV A,C :SELECT HARD DISK DPRIVE
CALL DIVLOG :GET THE PHYSICAL DRIVE #
MOV A,C
STA HDDISK :SELECT THE DRIVE
ORI NULL
ourT HDFUNC
MVI A,WENABRL
our HDCNTL
RET -
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E299
E293

E295
E297
E299
E29C
E29EK
E29F
E2A2

E2AS5
E2A46
E2A8
E2A9
E2AR
E2AR
E2AC
E2AD
E2B@

E2B1
E2B4
E2B5
E2B6
E2B7
E2B8
E2B9
E2BA
E2BD
E2BE

E2BF
E2C2

E2C5
E2C6H
E2C9
E2C8B
E2CD
E2CF

CDAEE3
3609

DB53
E6d1
CAASE2
3E@1
37
CDCHE2
C395E2

210039

2B
7C
B5
23
2B
C2A8E2
co

CDAEE3
5B

71

7B
91 - -
c8

3F
DARFE2
2F

3c

CDCSE2
C3ASER

47
CDB9E3
EGFB
D352
F604
0352

HDHOME

STEPO

DELAY
SETTLE
DELOOP

HDTRK

HDTRK2

HDTRK2

ACCOK

SLOOP

#0232

CALL
MVI

IF
IN
ANI
J32
MVI
STC
CALL
JMP

ELSE

IN
ANI
RZ
XRA
JMP
ENDIF

IF
LXT
EQU
DCX
MOV
ORA
INX
DCX
JNZ
RET
ENDIF

CALL
MOV
MOV
MOV

CsuUB-

RZ
cMe
JC
CMA
INR
IF
JMP
ELSE
CALL
JMP
ENDIF

MOV
CALL
ANI
ouT
ORI
ouT

k%% Chios For CP/M Ver., 2.2 %**x

DRVPTR
M, :SET TRACK TO ZERO
SDELAY
HDSTAT s TEST STATUS
TKZERO - :AT TRACK ZERO ?
DELAY
A,l
ACCOK +TAKE ONE STEP OUT
STEPO
HDSTAT
TKZERO
A
ACCOK
SDELAY
H, 0 :GET DELAY
$-2
H sWAIT 20MS
L
H
H
DELOOP
DRVPTR ;GET POINTER TO CURRENT TRACK
E,M :GET CURRENT TRACK
M,C :UPDATE THE TRACK
A,E :NEED TO SEEK AT ALL ?

C. . , S

+GET CARRY INTO DIRECTION
HDTRK?2
R
NOT SDELAY
ACCOK
ACCOK

- DELAY
B,A ; PREP FOR BUILD
BUILD T T ~
NSTEP :GET STEP PULSE LOW
HDFUNC ;OUTPUT LOW STEP LINE
PSTEP . . ;SET STEP LINE HIGH
HDFUNC sOUTPUT HIGH STEP LINE




E2D1
E2D2
E2D5

E2D8
E2D9
E2DA
E2DD
E2DD

E2DE
E2EQ
E2E2
E2E5

E2E6
E2ES8
E2E9
E2EC
E2EF
E2F]
E2F2
E2F3
E2F4
E2F5
E2F8
E2FA

E2FB
EZFE
E2FF
E309
E322
E333

25
C2C9E2
C3DEE2

69
69
2215E3

co9

DB53
Eeg4
CADEE2
c9

3E1F
Al
CCF8E2
329EE3
JEES
Al

a7

27

a7
32BAE3
JE24
c9

CD79E3
D8
AT

D351
2F

D353

DCR B
JN7Z SLOOP
JMP WSDONE
HDDMA MOV H,B
' MOV L,C
SHLD HDADD
HDSIDE EQU $
RET
WSDONE IN HDSTAT
ANT COMPLT
Ja WSDONE
RET
IF M26
HDSEC MVI A,BlFH
ANA C
CZ GETSPT
STA HDSECTR
MVI A,0EQH
ANA c
RLC
RLC
RLC
STA HEAD
GETSPT MVI A,HDSPT
RET
ELSE
HDSEC MOV A,C
CALL DIVSPT
ADI HDSPT
ANA A
C2 GETSPT
STA HDSECTR
MoV A,.C
STA HEAD
GETSPT MVI A,HDSPT
DCR C
RET
DIVSPT MVI C,0
DIVSPTX SUI HDSPT
RC
INR C
JMP DIVSPTX
ENDIF
HDREAD CALL HDPREP
RC
XRA A
OuT HDCMND
CMA : '
our HDDATA

:UPDATE REPEAT COUNT
;KEEP GOING THE REQUIRED # OF TRACKS

sSAVE THE DMA ADDRESS

;WAIT FOR SEEK COMPLETE TO FINISH

;FOR COMPATIBILITY WITH CBIOS REV 2.3,

2.4

CP/M MACRO ASSEM 2.0 #3233 **%¥ Chios For CP/M Ver. 2.2 ***



CP/M MACRO

E305
E327
E389
E30B
E38E
E39F
E310
E312
E314
E315
E317
E319
E31B
E31D
E31E
E31lF
E321
E322
E323
E325
E326
E327
E329
E32A
E32B
E32C
E32F

E332
E333
E334
E335
E3137
E33A
E33C
E33D
E33F
E349
E341
E343
E344
E345
E347
E348
E349
E34B
E34C
E34D
E352
E352
E354
E357
E358
E35A
E35B
E35C

D353
3EQ1
D351
CDSFE3
pa

AF
D351
3680
210093

DB53
DB53
DB53
17
23
DB53
77
23
DB53
77
23
D53
77
23
@5
C21BE3
C9

CD79E3
D8

AR
D351
2A15E3
2680
7E
D353
23

7E
D353
23

7E
D353
23

7E
D353
23

35
C23CE3
3EAL
D351
CD5FE3
D8
3El@
AY

37

c8

ASSEM 2.0

HDADD

RTLOOP

HDWRITE

WTLOOP

#2334

ouT
MVI
ouT
CALL
RC
XRA
ouT
MVI
LXT
EQU
IN

IN

IN

MOV
INX
IN

MOV
INX
IN

MOV
INX
IN

MOV
INX
DCR
JINZ
RET

CALL
RC
XRA
ouT
LHLD
MVI
MOV
ouT
INX
MOV
out
INX
MOV
ogT
INX
MOV
ouT
INX
DCR
JNZ
MVI
ouT
CALL
RC
MVT
ANA
sTC
RZ

*** Cbhbios For CP/M Ver. 2.2 **%%*

HDDATA
A, RGECT ;READ SECTOR COMMAND
HDCHMND
PROCESS

A
HDCMND
B, SECLEN/4
H, 0
$-2
HDDATA
HDDATA
HDDATA :1MOVE FOUR BYTES
M,A

H
HDDATA
M,A

H
HDDATA
M,A

H
HDDATA
M,A

H

B
RTLOOP

HDPREP : PREPARE HEADER

A

HDCMND
HDADD

B, SECLEN/4
A,M tMOVE 4 BYTES
HDDATA

H

A,M
HDDATA

H

A, M
HDDATA

H

A,M
HDDATA

H

B

WTLOOP
A,WSECT ; ISSUE WRITE SECTOR COMMAND
HDCMND
PROCESS

A, WFAULT
B
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E35D
E35E

E35F
E3e6l
E362
E364
E367
E369
E368
E36D
E36F
E37d
E371
E373
E375
E376
E377
E378

E379
E37B
E37D
E37E
E37F
E381
£E383
E386
E388
E38A
E38D
E38F
E392
E393
E395
E396
E398
E39B
E39D
E39E
E39F
E3Al
E3A2
E3a4
E3ae
E3A8
E3AA
E3AC
E3AD

E3AE
E3B1
E3B2
E3B4
E3B7
E3B8

AF
C9

DBR5O
47
E6B2
CASFE3
3EQ7
D358
DB59
E6@8
37
Co
DBS51
E632
37
Ca
AF
co

D5
E620
37

ca
3E08
D351
CDB9E3
FeaC
D352
3ABAE3
D353
CDAEE3
7E
D353
A7
26802
CA9DE3
3627
3EBS

D353
78
D353
3EZ7
D350
3EdF
D358
AF
co

2ACOE3
EB
1620
21C4E3
19

co

PROCESS

HDPREP

ZKEY
HDSECTR

DRVPTR

#9835

XRA
RET

IN

MOV
ANT
JZ

MVI
ouT
IN

ANT
STC
RNZ
IN

ANI
STC
RN2Z
XRA
RET

IN
ANT
STC
RNZ
MVI
ouT
CALL
ORI
ouT
LDA
ouT
CALL
MOV
ouT
ANA
MV
J2
MVI
MVI
EQU
ouT
MOV
QuT
MVI
ouT
MVI
ouUT
XRA
RET

T.HLD
XCHG
MVI
LXI
DAD
RET

*** Chios For CP/M Ver. 2.2 ***

A

HDSTAT sWAIT FOR COMMAND TO FINISH
B,A

OPDONE

PROCESS

A, DSKCLK

HDCNTL

HDSTAT

T™OUT : TIMED OUT ?

HDRESLT
RETRY ;ANY RETRIES ?

A

HDSTAT
DRVRDY

A, ISBUFF s INITIALIZE POINTER
HDCMND

BUILD

QCH

HDFUNC

HEAD

HDDATA sFORM HEAD BYTE
DRVPTR

A,M ;FORM TRACK BYTE
HDDATA

A

B,8@8H

ZKEY

B,d

A, ;FORM SECTOR BYTE
5-1

HDDATA

A,B

HDDATA

A, DSKCLK

HDCNTL

A,WENABL

HDCNTL

A

HDDISK
D, o

H, DRIVES
D




CP/M MACRD ASSEM 2.0

E3B9
E3BA
E3BB
E3BC
E3BD
E3BE
E3BF
E3C9
E3Cl
E3C3

E3C4

3EQD

17
17
17
17
Fego

EEFQ
co

E3C4+FF

E3C5
E3C6
E3CB
E3CF
E3D3
E3D8
E3DC

E3ES
E3El
E3E7
E3ED
E3F3
E3FS
E3FF
E485
E408
F411

E415
E416
E41E
E426
E42E
E436

o1%)
79197801319
25081117
A30908F15
02080E141A
364C1218
g48A1316

29
3102131425
2394151627
8586171829
@708191A2B
@9%A1B1C2D
GBAC1D1E2F
ODUELIF2031
AF10212233
11122324

a9

2102430411
2122232431
250608703815
2526272835
dooaAgBIC1I

BUILD
HEAD

HDDISK

DRIVES

#3936

MV
EQU
RAL
RAL
RAL
RAL
ORI
EQU
XRI
RET

EQU
REPT
DB
ENDM
DB

ENDIF

**% Chios For CP/M Ver., 2,2 **%*

< o

MAXHD
AFFH

JFFH

kxkhkkhhkhkdkhhkhhkkhkhkhhhkhkkhhkhdhhhhhhhhhkhkrhhdhkdrhhkhkhhhkhkhhhdhhhbhhkithhkhhk

XLT TABLES (SECTOR SKEW TABLES) FOR CP/M 2.6. THESE TABLES
DEFINE THE SECTOR TRANSLATION THAT OCCURS WHEN MAPPING CP/M

SECTORS TO PHYSICAL SECTORS ON THE DISK.

THERE IS ONE SKEW

LOADED INTO MEMORY IN THE CBIOS RAM BY THE COLD BOOT ROUTINE.

* *
* *
* *
* TABLE FOR EACH OF THE POSSIBLE SECTOR SIZES. CURRENTLY THE *
* TABLES ARE LOCATED ON TRACK g SECTORS 6 AND 8. THEY ARE *
* *
* *
* *

*hkkhkkkkkkhkhkhhkhhhikhkdhkhkkrkhkhhhkhkhbhkbhkhbhkhkhkhkhhkkhkhhkhhkhkhhkhikkhkkrhikhk

XLT128

XLT256

XLT512

IF
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB

MAXFLOP NE @
@
1,7,13,19,25
5,11,17,23
3,9,15,21
2,8,14,20,26
6,12,18,24
4,19,16,22

g
1,2,19,28,37,38
3,4,21,22,39,40
5,6,23,24,41,42
7.8,25,26,43,44
9,10,27,28,45,46
11,12,29,39,47,48
13,14,31,32,49,50
15,16,33,34,51,52
17,18, 35,36

@

1,2,3,4,17,18,19, 20
33,34,35,36,49,59,51,52
5,6,7,8,21,22,23,24
37,38,39,49,53,54,55,56
2,10,11,12,25,26,27,28




CP/M MACRO ASSEM 2.0 #2337 *** Cbios For CP/M Ver. 2.2 ***

E43E 292A2B2C39 DB 41,42,43,44,57,58,59, 60

E446 ODPEGF191D DB 13,14,15,16,29,33,31,32

E44E 2D2E2F3P DB 45,46,47,48

E452 29 XL T124 DB o

E453 @1629304085 DB 1,2,3,4,5,6,7,8

E45B 191A1BIC1D DB 25,26,27,28,29,3%,31,32

E463 3132333435 DB 49,5%,51,52,53,54,55,56

E46B @90AQBICHD DB 9,16,11,12,13,14,15,16

E473 2122232425 DB 33,34,35,36,37,38,39,49

E478B 393A3B3C3D DB 57.58,59,60,61,62,63,064

E483 1112131415 DB 17,18,19,23,21,22,23,24

E48B 292A2B2C2D DB 41,42,43,44,45,46,47,48
hhkkhkdhkhkhkhkhkhkhhdhkhhhhbhkhkhkhtrhkhkhkhkhhhhkhhhkkhhhkhkhhhhhkhhkhkhkhrhrthhkhhkihhhkkhi
* *
* EACH OF THE FOLLOWING TABLES DESCRIBES A DISKETTE WITH THE *
: SPECIFIED CHARACTERISTICS. :

LA A A2 2 AR i a2 st iRt R 2R 2R 222222 R RS2 ] X

khkhkhkhdhkhkdhkkhhkhhhkhkhhhkdddh AR I AFTAAAR AR R AR A AR ATk A Ak kA Rk hhk b hkhohddhdhk

* *
* THE FOLLOWING DPB DEFINES A DISKETTE FOR 128 BYTE SECTORS, *
* SINGLE DENSITY, AND SINGLE SIDED. *
* *

ThkEkEEREEANEEXANAAEAFTEA AT A bdddhhbhhkhkhkhkhbhrkrhhkhbhkrrhhthhkhrhkhkrhkhkrkhkkhkhdrih

E493 1A8Q DPB128S DW 26 :CP/M SECTORS/TRACK
E495 @3 DB 3 ;BSH

E496 37 DB 7 s BIM

E497 @9 DB ) 1 EXM

E498 F202 DW 242 : DSM

E49A 3F97 DW 63 : DRM

E49C C3 DB BCoH + ALY

E49D 99 DB 2 ;ALY

E49E 1093 DW 16 : CKS

E4AQR @207 DW 2 : OFF

E4A2 @1 DB 1H :116*%( (#CPM SECTORS/PHYSICAL SECTOR)} -1) +

;LOG2(#BYTES PER SECTOR/128) + 1 +
:8 IF DOUBLE SIDED.

hhkkhkhkhkhkhkhkkhhbhbhbkkhkdhhkAtkhbddhhkdhdhhkhhhhkhhddkdhdhhbbbhbikkdrhhkhhkhhrhhx

* *
* THE FOLLOWING DPB DEFINES A DISKETTE FOR 256 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *
* *

kkkkhkhkhhkhkkdkkkhkhhkhhkhhhhhhrhkhhkhhhkhhbhhhkhhrrhhkhhkhkhhhrhhkhkhkohhkdk

E4A3 3488 DPB2565 DW 52 :CP/M SECTORS/TRACK
E4A5 04 _ DB 4 . +BSH : .

E4A6 OF DB 15 ;BILM

E4A7 20 DB ] ; EXM

E4A8 F2022 DW 242 ; DSM

E4AA 7FO0Q DW 127 s DRM



CP/M MACRO ASSEM 2.9 $338

E4AC
E4AD
E4AE
E4Bg
E4B2

E4B3
E4B5
E4B6
E4B7
E4B8
E4BA
E4BC
E4BD
E4BE
E4Cd
E4C2

EA4C3
E4C5
E4C6
E4C7
E4C8
E4CA
E4CC
EACD
E4CE
E4Dd
E4D2

Cg
230}
2000
A2@a
12

3Caa

gF
%4
1841
TF04d
ca
24
290843
g209
33

4333
a4
aF
a9
2B@1
7FQQ
Ca
a9
2000
23209
74

DB
DB
DW
Dy
DB

*** Chios For CP/M Ver. 2.2 ***

acad ;ALO
@ sALl
32 : CKS
2 :OFF
12H 116*( (#CPM SECTORS/PHYSICAL SECTOR) -1) +

;LOG2(#BYTES PER SECTOR/128} + 1 +
;8 IF DOUBLE SIDED.

kkkhkhkhhkhkhhhkhkhhkthhhhkhhhkhhk Rt hhkhhkdkhhhhhhhhhkhhehrhA ek Rk hhkkks

]

*

* THE FOLLOWING DPB DEFINES A DISKETTE AS 512 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *

*

*

hhkkkhkkk ke kR hkhhdhhkdkhkdhhhkhhrh Rkt hhhkhkrhhhhhhhhdkhkhhkddddthikidk

DPR512S DW
DB
DB
DB
DwW
DwW
DB
DB
Dw
DwW
DB

60 :CP/M SECTORS/TRACK
4 ;:BSH

15 +BLM

g s EXM

280 : DSM

127 : DRM

GCoH :ALO

] 1ALl

32 :CKS

2 rOFF

334 ;16* ( (#CPM SECTORS/PHYSICAL SECTOR) ~1) +

:LOG2{#BYTES PER SECTOR/128} + 1 +
:8 IF DOUBLE SIDED.

hhkddkhkhkkhhhhhhkhhhkthkhkkddAEERAR T AR A hhkkkhhhhhrhkhkhkhkhhkdhkkhdbrdhhhidxhkhhri

*

*

* THE FOLLOWING DPB DEFINES A DISKETTE AS 1824 BYTE SECTORS, *
* DOUBLE DENSITY, AND SINGLE SIDED. *

*

%*

khkkhkkRRETXAIITAA kAT kKkThkhhhkhkhhdhdhhhhkhkhhhhhkhkdhhhhkkkkrkthhrhhhhd

DP1324S DW
DB
DB
DB
DW
Dw
DB
DB
DwW
DW
DB

64 :CP/M SECTORS/TRACK
4 +BSH

15 ;BLM

@ rEXM

299 :DSM

127 : DRM

ACHH :ALG

4] sALl

iz :CKS

2 ; OFF

74H :16*( (#CPM SECTORS/PHYSICAL SECTOR)} -1) +

; LOGZ2(#BYTES PER SECTOR/128) + 1 +
;8 I¥ DOUBLE SIDED.

Fhhkhkhdhhdhhhkhhhrkhkhhhhhhdhihkhkhkthk A ARk hhhhkhrkhhhhkokkhkhbkk®

*

* THE FOLLOWING DPB DEFINES A DISKETTE FOR 128 BYTE SECTORS, *
* SINGLE DENSITY, AND DOUBLE SIDED. *
* _ . :

*

*

*****************************************************************



CP/M MACRO ASSEM 2.8 #9339 **% (hios For CP/M Ver. 2.2 ***

E4D3
E4D5
E4Dé6
E4D7
E4D8
E4DA
E4DC
E4DD
E4DE
E4EQ
E4E2

E4E3
E4E5
E4E&6
E4E7
E4E8
E4EA
E4EC
E4ED
E4EE
E4Fd
E4F2

E4F3
E4F5
E4F6
E4F7
E4F8
E4AFA
E4FC
E4FD
EA4FE
E594
E5G2

3409
B4
aF
21
F27Aa
i 1%
cg
23
29309
9209
29

6809
34
aF
23
E6cdl
Fraa
Fo
aad
4003
2223
1A

7884
g4
gr
a9
31@2
Fragd
Fg
Ba
4300
d289
3B

DPB128D DW 52 :CP/M SECTORS/TRACK

DB 4 :BSH

DB 15 : BIM

DB 1 : EXM

DwW 242 : DSM

DW 127 : DRM

DB gcoy 1 ALY

DB 7 ;AL1

DW 32 : CKS

DW 2 : OFF

DB 94
hhkkkhhkkkhkhhkdhkhkdhdhhkdhbhhdhhhhdhkhkhehrhrhrhrhhkhkkhkhhhhhhkhkhkhhkhkhdhkhkihrtrhkih
* x
* THE FOLLOWING DPB DEFINES A DISKETTE AS 256 BYTE SECTORS, *
* DOUBLE DENSITY, AND DOUBLE SIDED. *
* *

LR RS E LR SRR R SR TR IR SRS RIS R AT LR B R R R R R R

DPB256D DW 104 ;CP/M SECTORS/TRACK

DB 4 :BSH

DB 15 : BILM

DB 0] : EXM

DW 486 : DSM

DW 255 : DRM

DB 2FGH :ALG

DB 2 :AL1

DW 64 ; CKS

DW 2 :OFF

DB 1AH
kA A Ak Ak hkhhhhkhkhhkhkhkhkhkhkhkhkthhhrhhrhrhkhhdrbhkhkrhhhhhbohhdkhkhkhkkhhthhkbritih
* *
* THE FOLLOWING DPB DEFINES A DISKETTE AS 512 BYTE SECTORS, %*
: DOUBLE DENSITY, AND DOUBLE SIDED. :

LR R AL SRSttt sl s a2 222222222 RRE2 2R X X

DPB512D DW 120 ;:CP/M SECTORS/TRACK

DB 4 :+BSH

DB 15 ;BLM

DB a3 +tEXM

DW 561 : DSM

DY 255 ; DRM

DB PFEH :ALD

DB 3 sAL1

DW 64 :CKS

DW 2 ; OFF

DB 3BH
FhbhkRkkAhFrkhhdrhhkhhbhrhkhkhkhhrhhkhhhhbhke bbbkt RAERRERARA AT TR R AT Rkhkhhi
* *
* THE FOLLOWING DPB DEFINES A DISKETTE AS 1824 BYTE SECTORS, *
* DOUBLE DENSITY, AND DOUBLE SIDED. _ *
* *



CP/M MACRO ASSEM 2.0

E5@3
E585
E586
E>@7
E5Z8
E58A
ES@C
E5@D
E53E
E51d@
E512

E513
E515
E5le
E517
E518
E51A
E51cC
E51D
E51E
E520
E522

E523
E525
E526
E527
E528
E52A
E52C
E52D
ES2E
E539
E532

E533
E535
E536
E537
E538

B@aAg
24
ar
23
53782
FF@d
F@
2
4333
2200
7c

2294
a5
1F
a1
B5@7
FFO1
FF
FF
alnlals
2199
33

2aa4
%5
1F
1508
B5G37
FFg1
FF
FF
B339
4399
33

634
25
1F
a1
B5@7

#0409

*** Chios For CP/M Ver. 2.2 *%*

*****************************************************************

DP1G24D DW

DB
DB
DB
DW
Dy
DB
DB
DW
Dw
DB
ENDIF

128
4

15

A
599
255
AFBH
a

64

2
7CH

:CP/M SECTORS/TRACK
+BSH
;BIM
:EXM
: DSM
: DRM
1AL
tALL
; CKS
: OFF

dhkkkhkhkhkhkhkhkhkhkhhkhhkhhhhhhdkhhhhhkhhhkhbhkhhRhhhhhhkhrhdhkhkbhkhhhthhhhkkhk

*

*

* THE FOLLOWING DPB DEFINES A 1% MEGARYTE HARD DISK, WITH 512 *

* BYTE SECTORS.

*

*
*

LR AR S S A AR R SRS RS E TR R TR R R R R R g R g S X 1

DPBHD1

DPRBHD2

DPBHD3

iF
Ir
D
DB
DB
DB
Dy
DwW
DB
DB
DW
Dw
DB

DW
DB
DB
DB
DW
Dy
DB
DB
DW
DwW
DB

DW
DB
DB
DB
Dw

MAXHD NE @
M26 NE @
1924

5

31

1

1973

511

gFFH
AFFH

]

1

334

1624
5

31

1
1973
511
@FFH
AFFH

64
33H

1924
31

1973

;:CP/M SECTORS/TRACK

:BSH

s BIM

rEXM

; DSM

:DRM

sALG

:ALl

+CKS

1 OFF

;16*((#CPM SECTORS/PHYSICAL SECTOR) -1) +
; LOGZ2(#BYTES PER SECTOR/128) + 1 +
;18 IF DOUBLE SIDED,

:CP/M SECTORS/TRACK

+BSH

+tBIM

:EXM

: DSM

: DRM

tALO

sALL

;1 CKS

:OFF

:16*{ (#CPM SECTORS/PHYSICAL SECTOR) -1) +
:LOG2(#BYTES PER SECTOR/128) + 1 +
:8 IF DOUBLE SIDED.

+CP/M SECTORSY TRACK
;BSH
;BIM

- s EXM

;s DSM




CP/M MACRO ASSEM 2.0

E53A
E53C
ES3D
E53E
E549
E542

FFdi
FF
FF
15)51%]
Tree
33

DPBHD1

DPBHD2

DPBHD1

DPBHD2

#2041

DW

DB
DB
DW
DW
DB

ENDIF
IF
D
DB
DB
DB
Dw
Dw
DB
DB
DW
DW
DB

Dw
DB
DB
DB
Dw
bW
DB
DB
Dw
Dw
DB

ENDIF
Ir
DW

DB

DB
DB
DW
DwW
DB
DB
DW
Dw
DB

bW
DB
DB
DB
DW

*** Chios For CP/M Ver. 2,2 ***%

511
JFFH
grrn
2
127
33H

M13 NE @
336
5

31

1
1269
511
OFFH
dFFH
]

1
334

336
5

31

1
12849
511
@FFH
AFFH

122
331

M23 NE @
672
5

31

1
2815
511
GFFH
9FFH
2

1
33H

672
5

31

1
2015

;DRM

:ALO

tALL

+ CKS

;s OFF

:16*({#CPM SECTORS/PHYSICAL SECTOR} -1} +
;LOG2{#BYTES PER SECTOR/128) + 1 +

:8 IF DOUBLE SIDED.

:CP/M SECTORS/TRACK

+BSH

sBIM

1 EXM

+ DSM

:DRM

sALD

:ALL

; CKS

:OFF

;16*( (#CPM SECTORS/PHYSICAL SECTOR) -1} +
s LOG2(#BYTES PER SECTOR/128) + 1 +
;8 IF DOUBLE SIDED.

;CP/M SECTORS/TRACK

:BSH

: BLM

s EXM

+ DSM

: DRM

;ALD

+ALl

:CKS

:OFF

116*% ( (#CPM SECTORS/PHYSICAL SECTOR) -1) +
;LOG2{#BYTES PER SECTOR/128) + 1 +
;8 IF DOUBLE SIDED.

;CP/M SECTORS/TRACK
+BSH - :

:+BIM

+ EXM

:DSM

2 DRM

tALG

+ALl

+CKS

3+ OFF < :

;16*% ( (#CPM SECTORS/PHYSICAL SECTOR) ~-1) +
*LOG2{#BYTES PER SECTOR/128) + 1 +

;8 IF DOUBLE SIDED.

;CP/M SECTORS/TRACK

: BSH

:BLM

r EXM

s DSM




CP/M MACRO ASSEM 2.0

E543 =
Bagg #

DPBHD3

#0342

Dw
DB
DB
DW
DW
DB

Dw
DB
DB
DB
DwW
Dw
DB
DB
DwW
DW
DB

ENDIF
ENDIF

**% Cbios For CP/M Ver. 2.2 **%*

511
2FFH
JFFH
2

98
33H

672
31

1628
511
@FFH
OFFH
3
195
33H

: DRM

:ALO

;ALL

; CKS

; OFF

:16*{ (#CPM SECTORS/PHYSICAL SECTOR) ~1) +
; LOG2(4#BYTES PER SECTOR/128) + 1 +

;8 IF DOUBLE SIDED.

;CP/M SECTORS/TRACK

+ BSH

:BLM

:EXM

: DSM

s DRM

: ALY

sALl

: CKS

: OFF

+16*{ (#CPM SECTORS/PHYSICAL SECTOR) -1) +
: LOG2{#BYTES PER SECTOR/128) + 1 +
;8 IF DOUBLE SIDED.

khhkhkhkhhrkhbhhkdbhkhdbkhkrhkhhhhhhhhhhhbhhhkrbhhkdhddhbhkhkhkddhbhkkhhdhrthhihhd

*

*

* CP/M DISK PARAMETER HEADERS, UNITIALIZED. *

*

*

Ahkkbkdhhdkhkkhhhkhhkhkhhhkhddhhihhkkkthhkhhkhhhhkhhhdhrhhhhkhrhhhhhkihhkhkhdiik

HEADER

DPBASE
DN

DN

DN

DN

DN

MACRO
bW

Dw

DW

Dw
DW
DW
ENDM

EQU
SET

IF
REPT
HEADER
SET
HEADER
SET

iFr

~ HEADER

SET
ENDIF
ENDM
REPT
HEADER
SET

ND, DPB
a
2.,8,0
DIRBUF
DPB
CSVE&ND
ALV&ND

$
%)

FIRST

MAXHD

$DN, DPBHD1

DN+1

$DN, DPBHD2

DN+1

(M26 NE @) OR (M
$DN, DPBHD3

DN+1

MAXFLOP
%DN, @
DN+1

s TRANSLATION TABLE FILLED IN LATER
;s SCRATCH

s DIRECTORY BUFFER

;DPE FILLED IN LATER

; DIRECTORY CHECK VECTOR
;ALLOCATION VECTOR

; GENERATE HARD DISK DPH'S FOLLOWED

: BY FLOPPY DPH'S

2@ NE 8)



CP/M MACRO ASSEM 2.0 4343 **% Chios For CP/M Ver. 2.2 ***
ENDM
ELSE
REPT MAXFLOP ;: GENERATE FLOPPY DPH'S FOLLOWED BY
HEADER 2DN,Q ; HARD DISK DPH'S
DN SET DN+1
ENDM
E543+3023 DW %] ;TRANSLATION TABLE FILLED IN LATER
E545+33090030330 DW 2,9,9 : SCRATCH
E54B+9DE9 DW DIRBUF : DIRECTORY BUFFER
ES4D+3383 DW %] ;DPB FILLED IN LATER
ES54F+68EA DW csvg ; DIRECTORY CHECK VECTOR
E551+1DEA DY ALVD :ALLOCATION VECTOR
E553+3339 DW ] : TRANSLATION TABLE FILLED IN LATER
ES555+03300033300 DW 3,9,08 : SCRATCH
E55B+9DE9 DW DIRBUF :DIRECTORY BUFFER
ESSD+R330 DW ] :DPB FILLED IN LATER
E55F+F3EA DW Csvl ; DIRECTORY CHECK VECTOR
ES561+A8EA DW ALV1 ;ALLOCATION VECTOR
REPT MAXHD
HEADER %DN,DPBHDI1
DN SET DN+1
HEADER %DN, DPBHD?2
DN SET DN+1
IF (M26 NE @) OR {M28 NE 83)
HEADER &DN, DPBHD3
DN SET DN+1
ENDIF
ENDM
ES563+3300 DW 2 : TRANSLATION TABLE FILLED IN LATER
E565+333023030080 D9 3,0,0 s SCRATCH
E56B+9DES DW DIRBUF :DIRECTORY BUFFER
E56D+13E5 DW DPBHD1 :DPB FILLED IN LATER
ES6F+2AEC DW Csv?2 : DIRECTORY CHECK VECTOR
E571+33EB DwW ALV2 s+ ALLOCATION VECTOR
E573+0020 DW 2 + TRANSLATION TABLE FILLED IN LATER
E575+30300238000 DW 3,0,0 : SCRATCH
E57B+9DE9 DW DIRBUF : DIRECTORY BUFFER
E57D+23E5 DW DPBHD2 ;DPB FILLED IN LATER
E57F+21ED DW CSV3 : DIRECTORY CHECK VECTOR
E581+2AEC DW ALV3 ;ALLOCATION VECTOR
ES583+3009 DW %] +TRANSLATION TABLE FILLED IN LATER
£585+00308082300000 DW 2,0,0 + SCRAT'CH
E58B+9DE9 DW DIRBUF :DIRECTORY BUFFER
E58D+33E5 DW DPBHD3 ;DPB FILLED IN LATER
E58F+18EE DW csv4 ;s DIRECTORY CHECK VECTOR
E591+21ED DW ALV4 ;sALLOCATION VECTOR
ENDIF
hkhkhkkkkkhhkhthkhkhkhkkhkhbhkhkhkhbhrhhkh kbR NERArhhorrdhhhhbkkddrhbbrkhrithhkhik
* *

* CRIOS RAM LOCATIONS THAT DON'T NEED INITIALIZATION. :
* . . ) :

Tdhkhkhkhhhkhkdddadkhhhkhhhthhkhhhkhhhkhhhhkhkhk A A ki hhbkkhkh Ak kkhkdheks

E593 @629 CPMSEC DW 3 . :CP/M SECTOR #
E595 09 CPMDRV DB a ;CP/M DRIVE #

® 6 6 & ¢ ¢ & ¢ o o ¢ o o o o O o o oo o o O



CP/M MACRO ASSEM 2.8

E596
E597
E599
E59Aa
E59B
E59D

E59D
EBAD
ESAF
E5B@
E5B1
E5B8
E5B2
E5BA
E5BB
E5C7
E5C9

E5CA

E5CB
E5CC

E5CD
ES5CF

ESD3

ag CPMTRK

@227 TRUESEC

1) BUF'DRV
2 BUFTRK
616 ]%] BUFSEC
= BUFFER

#0844

DB
DwW
DB
DB
DwW
EQU

*** Chios For CP/M Ver. 2.2 ***

Rt a e

:CP/M TRACK #

:DISK JOCKEY SECTOR THAT CONTAINS CP/M SECTOR
:DRIVE THAT BUFFER BELONGS TO

;s TRACK THAT BUFFER BELONGS TO

:+SECTOR THAT BUFFER BELONGS TO

kkkkhhkkhhkkhkkhhkhhrAhkrhkhkAhdhhhkhkhrhhhhkhhkhkhkhkhhhkhkhkkkhkhhkhhhhkhkhtkkhkhk

*

*

* SIGNON MESSAGE OUTPUT DURING COLD BOOT. *

*

*

VehkkhdkhkhkkhkhhkhkhhkRhkhkXhkkrhhkkthhhrhhhkdFhhhdhhhhhhhhhhrhkhhrhbhhkhhhhhhd®

HEXNUM

aDAAGA PROMPT
4DGFT72726F
36

38
4B2243592F
32

2E

32
2020436269
322E

38

2E

32
36

2aDaa
466F7220

6120446973

E5E6+46
ESE7+39

MACRO
IF

DB
ELSE
BB
ENDIF
IF

DB
ELSE
DB
ENDIF
ENDM

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
IF
DB
DB
DB
IF
DB
ENDIF
IF
DB
ENDIF
ENDIF
DB
DB

1F
DB
HEXNUM
DB
DB

NUM
{NUM/16) > 9

(NUM/16 AND OFH) + 'A' -~ 1@
(NUM/16 AND OFH) + 'Q°*

{(NUM AND OFH) > 9
(NUM AND GFH) + *A' - 10

(NUM AND QJFH) + 'G°

ACR, ALF,ALF
'‘Morrow Designs

'@ +MSIZE/ 1D :CP/M MEMORY SIZE
'@'+{MSIZE MOD 18)
'K CP/M :CP/M VERSION NUMBER

CPMREV/10+'3"’

(CPMREV MOD 1@)+'G'
', Cbios rev '
REVNUM/18+'@"',"'."'
REVNUM MOD 18+'%"'
MAXHD NE #
MREV/18+'3"*

MREV MOD 1¢+'Q"*

(M10 OR M2@) AND SDELAY
IMI

;CBIOS REVISION NUMBER

(M1@ OR M28) AND NOT SDELAY
‘F'

ACR, ALF
'FPor !

. MAXFLOP. NE @

'a Disk Jockey 2D @ '

% (ORIGIN/256)

{248/16: AND OFH) + 'A' -~ 10
(240 AND OFH) + ‘@'




CP/M MACRO ASSEM 2.8 #Q45 *** Chios For CP/M Ver. 2.2 ***

ESES 30394820 DB ‘@oH
ENDIF
iF {MAXHD NE @) AND (MAXFLOP NE &)
ESEC 616E6423 DB 'and '
ENDIF
IF MAXHD NE 9
iF MAXHD EQ 1
ESF@ Bl6E27% DB 'an '
ENDIF
iF MAXHD EQ 2
DB 'two !
ENDIF
IF MAXHD EQ 3
DB ‘three '
ENDIF
iF MAXHD EQ 4
DB 'four !
ENDIF
IF MREV EQ 10
DB ‘M1g
ENDIF
IF MREV EQ 2@
DB 'M2¢ !
ENDIF
1F MREV EQ 26
ES5F3 4D323629 DB 'M26 !
ENDIF o
ES¥7 6861726420 DB ‘hard disgi\a_
IF MAXHD NE 1 N
DB 's!
L7 ENDIF
- R6@F 204428 DB et
HEXNUM $HDORG
E633+35 DB (89/16 AND BFH) + '6'
E634+30 DB (80 AND 4FH) + 'O
Eéed5 4B2E DB ‘H.'
ENDIF
E67 SDOA DB ACR,ALF
E6Q9 JDOA DB ACR, ALF
E6OB 2020232020 DB ' THE WGGO/KGHHD LIST! 5;7
E625 4DOA DB ACR, ALF !
E627 2823232020 DB ' Electronics Enterprises’
E643 JDOA DB ACR,ALF
E645 2028202020 DB ' Ri¢o Linda, California'
E66d ADOA DB ACR,ALP
E662 J@ DB ]
AR LR AR L XL AL L LTI ISR RS TEESETEER SRS 2SS E R EFEE S EEEEE S
® *x
¥ UTILITY ROUTINE TO OUTPUT; THE MESSAGE' POINTED AT BY HsL, . *
* TERMINATED WITH A NULL. :
*

kkdkhkhkkhkhkhkhhkhhkhhhhhkhhkhhkdhhkhkhkhhkhhhhRhhkrhkhkhA XAk kAR Ak Ak hkrkhkkrrhkkh



CP/M MACRO ASSEM 2.0

E663
Ec64
E665
FE666
E667
E668
E669
E66C
EGeD

E67d

E673
E675
E678

E67B
EGTE
E681

E682
EGS5

E688
EGSB
EG8E
E691

E79D

E99D

@oaa

#0746

MOV
INX
ANA
RZ
PUSH
MOV
CALL
POP
JMP

k** Chios For CP/M Ver. 2.2 *k*

H
MESSAGE

;GET A CHARACTER OF THE MESSAGE
:BUMP TEXT POINTER

s TEST FOR END

sRETURN IF DONE

1SAVE POINTER TO TEXT

sOUTPUT CHARACTER IN C

;OUTPUT THE CHARACTER

+ RESTORE THE POINTER

;CONTINUE UNTIL NULL REACHED

kkkkhkkhkhkdhkhhhhkhhrhhkhkhkhhbhkhkhkhkhkhthkhkhkhkhkdhkrhhhhkhrhdhhihohhkhbhkihhhhhhkrhhk

*

* CBOOT 1S THE COLD BOOT LOADER. ALL OF CP/M HAS BEEN LOADED IN *

* WHEN CONTROL IS PASSED HERE.

*
*

hkdkkhkthhkhkhkhhhkthhrt kRt hbdhd Ak ANkt hdhhkhbkdhthhrdhhkhhdhkhhhhhhkhkkhkhd

7E MESSAGE
23
A7
c8
E5
4F
CDOCDD
El
C363E6
*
*
312901 CBOOT
3ECO
320300
CD2DDE
219DES
CD63E6
AF
3295E5
3204080
2193DD 5,0\*-
2231DD clo”
C358éﬁz
AN
3"?:“}”0“7
e 4
. rofb=
’f“:‘sﬂ ol
gre!”
DIRBUF
ALLOC
ALV&ND
CSV&ND
#. DN

LXI

MVI
STA
CALL

LXI
CALL
XRA
STA
STA

iF
STA
ENDIF
LXI
SHLD
JMP

DS

IF
DS
ENDIF

IF
DS
ENDIF

MACRO
DS

DS
ENDM

SET
IF

REPT
ALYLOC

SP, TPA

A, INTIORY
IOBYTE
TINIT

H, PROMPT
MESSAGE
A
CPMDRV
CDISK

+SET UP STACK

s INITIALTZE THE TERMINAL

: PREP FOR SENDING SIGNON MESSAGE
1 SEND THE PROMPT
:SELECT DISK A

(MAXFLOP NE @) AND FIRST

FLOPFLG

H,BIO0S+3
BIOS+]1
GOCPM

512-($-BUFFER)
MAXFLOP NE o
512

{MAXFLOP NE 2)
1238

ND, AL, CS
AL
cs

2
NOT FIRST

MAXFLOP
%*DN, 75,64

+MAXTMUM SIZE BUFFER FOR 512 BYTE SECTORS

sADDITIONAL SPACE FOR FLOPPIES 1K SECTORS

OR (MAXHD NE )
:DIRECTORY BUFFER




e e

CP/M MACRO ASSEM 2.0

EA1D+
EAG8+
EAAB+
EAF3+

EB33+
EC2A+
EC2A+
ED21+
ED21+
EE18+

DN
ALVE
Ccsvd

ALV1
csvl

DN
DN

DN

DN

DN

DN
DN
DN
ALV2
Ccsv2
ALV3
CSV3

ALV4
csv4

DN

DN

DN

DN

DN

#247

SET
ENDM
DS

DS

DS

DS
REPT
IF
ALLOC
SET
ALLOC
SET
ALLOC
SET
ENDIF
IF
ALLOC
SET
ALLOC
SET
ENDIF
IF
ALLOC
SET
ALLOC
SET
ALLOC
SET
ENDIF
ENDM
DS

DS

DS

DS

DS

DS

ELSE

REPT
IF
ALLOC
SET
ALLOC
SET
ALLOC
SET
ENDIF
IF
ALLOC
SET
ALLOC
SET
ENDIF
ir
ALLOC

*%¥% (hios For CP/M Ver. 2.2 ***

DN+1

75

64

75

64

MAXHD

M26 NE @
$DN, 247,49
DN+1

3DN, 247,93
DN+1

%DN, 247,49
DN+1

M18 NE 9
$DN,15%9,0
DN+1
%DN,161,9
DN+1

M20 NE o
$DN, 252,40
DN+1

%DN, 252,08
DN+1
%DN,129,0
DN+1

247
)
247
@
247
a

MAXHD

M26 NE O
%DN, 247,8
DN+1

%DN, 247,0
DN+1
%DN,247,0
DN+1

Ml1@ NE &
%DN, 159,08
DN+1
3DN, 161,90
DN+1

M2¢ NE @
%DN, 252,0




CP/M MACRO ASSEM 2.0

EEl8

DN

DN

DN

DN

#0248

SET
ALLOC
SET
ALLOC
SET
ENDIF
ENDM
REPT
ALLOC
SET
ENDM
ENDIF
END

*k% Chios For CP/M Ver. 2.2 ***

DN+1
%DN, 252,08
DN+1
RDN,129,0
DN+1

MAXFLOP
$DN, 75, 64
DN+1

® 6 & & 6 & © ¢ & o ° O O & O & o o o o o 9



cP/M

2296
EA1D
DF41
E599
ElAa3
DEDS
Fag3
DEAJ
DDC2
DD36
Fage
BD@cC
E593
DDRBR8
DE1C
EE18
E273
EOFE
Fo26
F499
F439
DFE@
E4E3
E513
E3AE
CEd1
DF3F
E197
230549
33252
0351
ad29
E3BA
EGD1
DD77
DDCY
@232
E268
DF95
garc
FOA8
El1AF
DbAS
E12F
233A
CDDE
2005
DFEE
DFDB
EQB7
E&95
@199
DF21
DD@3
DF56
EZ2DE

MACRO ASSEM 2.9

AACK
ALVA
AUTOFLG
BUFDRV
BUFWRTN
CHARZ2
CITTY
CLDCMND
COLPT
CONST
COTTY
couT
CPMSEC
CSRTBLE
CSUR2
csv4
DECIDGO
DIVLOG
DJCouUT
DJHOME
DISIDE
DONOP
DPB256D
DPBHD1
DRVPTR
EOQF
FLAG
GETDPB
HDCNTL
HDFUNC
HDRESLT
HDSPT
HEAD
INDX2
LIST
LSTBLE
MAXFLOP

NEWSEC
NULL
ORIGIN
PREP. . |
PTBLE
READ
RETRIES
RFILE
SCENBL

SECTRAN

SETSEC

SIDEONE

SUBFP
TPA

USRRST

WROOTE
WFLG
WSDONE

E2CH
EAAS8
CFrog
23806
E3B9
DEE1l
DDF3
Bg1a
2394
pDC9
DDD4
E183
E596
DDB@
EAGS
DERC
E2A5
E139
F42D
F408@
F427
E533
E4A3
E523
2329
DEDY
EB49
E2Fr8
2853
E29%
gaaa
2350
DFE7
RACY
DD7R
DD2g
gagl

E26A

CE%B

DEFA-

E18B
E35F
DD6C
DD65
3002
0001
2921
DDAC
E2A6

. E@9D

EZB3
DFF6
DF51
DF52
2038
agas

#2349

ACCOK
ALV1
BDOS
BUFF
BUILD
CHECK
CIucl
CLEAR
COMPLT
COPTP
COUL1
CPMDMA
CPMTRK
CSTRLE
csva
CWFLG
DELAY
DIVLOGX
DJIDEN
DIJRAM
DJSTAT
DP1424D
DPB256S
DPBHD2
DRVRDY
EXITI1
FLOPOK
GETSPT
HDDATA
HDHOME
HDRLEN
HDSTAT
HOME
INTIOBY
LIsT1
LTBLE
MAXHD
MOVLOP-
NFOUND

QUTOF
PROCESS
PUNCH
READERA
RETRY
RSECT
SDELAY
SELDEV
SETTLE
SIDETWO
TDELAY
TRANFP
WARMBEG

WBOOT
WRESET

WSECT

*** Cbhios For CP/M Ver. 2.2 **%

ABaD
EB33
2235
E59D
Ee7d
DE@8
DE@8
DE3B
DD42
DE46
DDF2
E595
DE1C
hE14
EAF3
aaa8
E2A8
E141
F412
F415
F4aC
E4C3
E4F3
E533
aaa7
DF18
E1Aa2
DE5S8
E3CO
aa59
E2E®6
E2B1
a0aad
E194@
bp82
@G
2ar7
ad1a
E1C3
4730
c78C
DEBD
DDE9

DD68

E1RB8
DF39
2204
DFE1
DFE9
E2C9
DE2D
E@25
DF5]
dnlrle]
E128
E33C

ACR
ALYZ
BDOSE
BUFFER
CBOQT
CICRT
CIUR1
COCRT
CONIN
COPTR
COUNT
CPMDRV
CSCRT
CSTTY
Csvl
DBLSID
DELOOP
DIVLOOP
DJDMA
DJIREAD
DITRK
DP1624s
DPB512D
DPBHD3
DSKCLK
EXIT
FLUSH
GOCPM
HDDISK
HDORG
HDSEC
HDTRK
IDBUFF
INTO
LISTST
M19
MDIR
MREV -
NOADJST
OFFSETC
PCHAR
PROMP1
PWAIT
READR1
RETRYLP
RSTR1
SECL.EN
SETDMA
SETTRK
SLOOP-
TINIT
TRANHD:
WARMEND
WBOT
WRITE -
WTLOOP

22493
EC2A
AQDQ
E59B
c704d
DEZS]
DE@Z8
DF42
DD48
DE4D
DDC9
Ccang
DELC
DDFF
EC2A
EBFC
E99D
F439
DD33
F40F
F321
E4D3
E4B3
E3C4
E15E
E234
DF16
E315
E2D8
E379
E39E
E2BF
2a4a
J0493
2933
2000
E663
Qeg3ic
DFAC
2902
DECB
E59D
E186
DE2A
E215
DDAS
E172
EZ29
Egd4
DE17
Paag1
£597
DF94
DaaF

-E19A

E452

AETX
ALV3
BIAS
BUFSEC
cce
CIPTR
CIUR2
COLDBEG
CONINI
COPTR1
couprl
CPMPT
CSPTR
CsUC1
csv2
DCRC
DIRBUF
DJBOOT
DJDRV
DJISEC
DITSTAT
DPB128D
DPB512S
DRIVES
DTSLOP
FILL
FOUND
HDADD
HDDMA
HDPREP
HDSECTR
HDTRK2
INDEX
I0BYTE
LOGDSK
M20
MESSAGE
MSIZE
NOWRAP
OPDONE
PMT1
PROMPT
RDWR
READY
RETRYOP
RTBLE

SECPSEC

SETDRV
SIDEA
STAT-
TKZERO
TRUESEC
WARMI.OD
WENARL
WRITTYP
XL.T124

GOBA
ED21
DD@@3
E59A
004
DD88
DEB5
DF54
DD57
DD9@
DDCO
Pale
DE3C
DE1C
ED21
E277
El14F
FAd3
F42Aa
F41B
F418
E493
E543
E@97
3035
aaaa
E25C
aa51
E27F
E2ZFB
E2DD
E330
EQACA
151513
DE25
aa31
E16D
DFB4
PIFB
C7Da
DD72
Ba84
DD62

. E133

gal1c
E3iB
E134

- EADF

E@85

- E295

2063

DFrag.

DFC8

2310
DFCB

E3C5

ALF
ALV4
BIOS
BUFTRK
CDISK
CITBLE
CLDBOT
COLDEND
coNOouT
COTBLE
COUP2
CPMREV
CSREADR
CSUR1
Csv3
DECIDE
DIVDONE
DJCIN
DJERR
DJSEL
DIWRITE
DPBR1283S
DPBASE
DRVHD
ENTRY
FIRST
FREAD
HDCMND
HDDRV
HDREAD
HDSIDE
HDWRITE
INDX1
ISBUFF
LSLPT
M26
MOVE
NEWDMA
NSTEP
OPEN.
PNCH1
PSTEP

READER
REDWRT -

REVNUM
RTLOOP
SECSIZ

SETDRVL

SIDEOCK
STEPO
TMOUT
USER
WARMRD
WFAULT
WRMREAD

XLT128
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E3EB XLT256 E415 XLT512 E128 XLTS E39D ZKEY EQF8 ZRET

v ® @06 & © © 0 ¢ & ¢ & & & o o o & & & oo o O
® © &6 & & & 6 ¢ & o o o o © o O O o o o o o




