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CFR/M BASIC INFUT/0UTPFUT OFERATING SYSTEM (BIOE)
TQRBELL ELECTRONICS

2 VERSION OF 2-1%-30
LHQNCED SIGN-ON FOR CPM 2.2 2-19-20

THIS MODULE CONTAINS ALL THE INPUT/OUTRUT
ROUTINES FOR THE CP/M SYSTEM. INCLUDING
THE DISk ROUTINES.

$ THIS SECTION DEFINEZ THE I/0 PORTS aND

5 STATUS BITS. BY SETTING THE FPROPER VALUES

s FOR THE EQU STATEMENTS. THE I/0 MAY BE

5 AUTOMATICALLY RECONFIGURED TO FIT MOQSsT

3 SITUATIONE. THE TRLUE AND FALSE ONES

3 CONTROL CONDITIONAL ASSEMBLIES OF DIFFERENT

s SECTIONS OF I/0 ROUTINES TO FIT DIFFERENT

3 INTERFACE REGUIREMENTE.

TRUE gl OFFFFH sDEFINE VALUE OF TRUE.
FALSE EQL  NOT TRUE sDEFINE VALLE OF FALSE.

5 330 3300 0 3000330 36 30 36 3330 33 330 333 33 3 NS
s##% THIS BEGINET THE AREA WHICH REGUIRES CHANGESD st
3 FOR DIFFERENT CONZOLE I/0 SYSTEMS ®HEH
3 SEHE S0 303333 I 3333000 333 I 33 333 S H MR AN

MSIZE EQLL 20 sMEMORY ZIZE IN KRYTES.
INTRF EGl  FALSE sTRUE IF INTERRUPTS ALLOWED.
ST EGl FALSE sTRUE IF STANDARD I/0.
MsI0z Eal TRUE sTRUE IF MITS 2310,
DELTA EQL FALSE sTRUE IF WSING DELTA PRODUCTZ CPUL.
IOz EGi)  FALSE sTRUE IF IMSATI SI0-2.
TUART EQll  FALSE s TRUE IF CROMEMCO TUART.
VIDEDQ ERl  FALSE STRUE IF USING A MEMORY MAPPED VIDEQ.
OTHCR EQ FALSE sTRUE IF SOMETHING ELSE.
SO0 EGL  FALSE s TRUE IF FPROC TECH SOLOS,
DHB ID EQ FALSE s TRUE FOR DOUBLE SIDED DRIVES.
SO0 EQLl  FALSE sTRUE IF USING KLH SPOOLER.
NDISE Ecit 4 sDEFINES THE NUMBER DRIVES IN SYSTEM.
IF VIDED sIF USING A VIDED BOARD
OUTADDR B O sPUT OUTRUT ADDREZS HERE
ENDIF
IFF NOT S0L0DS s IF NOT PROC TECH S0L05D,
CETAT EG O $ CONSOLE STATUS PORT.
ENDIF
CoOM Ecitt O s CONSOLE COMMAND FORT.
CIATA Eall 1 s CONSOLE DATA FPORT.
CUOINLIL. EGll  FALSE s CONSOLE NULLE?
CNULL By 0 $CONSOLE NULL COUNT.
LETAT oy 2 sLIST STATUS PORT.
LCOM Eal 2 SLIST COMMAND PORT.
LIATA Eqll = sLIST DATA PORT.
STNUL  Edl FALSE sLIST DEVICE NULLS?
LNULL EQU 0O sLIST NULL COUNT,
LETFAG  ER FALSE sLIST DEVICE PAGINGT

1 TRCNT Bl A A LT IED TR AR
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s

OO0
0001
QOO0
QOO

QOO0
FFFF

QOF=

QOFE
0OFa
QOFw
0OFA
OOFE
00FC
OOFC

Q0OA

000l
000

i

[ 1}

BwHununt

i

L]

HLAR
STFRAT
DUAL
FERSCI

EGi
EGi
EG)  FALSE
EG  FALSE

- 0

$8 FOR HD LD AT BEG OF SEEK.
SRATE 1=4&MS, 2=10MS, 3=20MIZ.
sTRUE IF DAL DRIVE.

s TRUE IF FAST SEEK (FERECI).

5 3 36 3 3h 38 35 36 S M 30 S 3 H S 30 30 30 30 H 330 3 3 3 3E 30 3 3 30 3 H N 3 3 3 33 H H S

srxr THIS

HE 2k

ROYLO
RIOYHI

CETAT
KD
CLRSCR
SCRN

OISk

DISK

LCoM

DETAT
TRACHK
SECTF
DDATA
WAIT

DCONT

RTCNT

CIKBR
CPTR

CEER
CPTR

CKEBR
CFTR

CHEER
P TR

CEER
CHTR

15 THE END OF THE AREA WHICH NORMALLY NEED st

BE CHANGED FOR MOST CONSBOLE I/0 SYSTEME * %
§ 36 3036 36 36 3038 36 34 3036 36 3 3 36 3530 30 54503 3 30303330 3 3 I I I 030330330 330 3033334303 34 34 34

EQL STD OR SOLOE OR OTHER

EGU NOT RDYLO

IF S0L0S
ECl  OFAH
EQl QCOZEH
EQL OCODSH
EGl OCOS4H
ENDIF

IF NOT S0LOS
E@ll  OF3H
ENDIF

IF s0L0s
EQl  OESH
ENDIF

Eal DISK

EcHl  DISK

Ecl)  DISK+1
EQL  DISK+Z
EQ DISK+3
EQU DISK+4
EQLl DISK+4

EGUt 10

IF STD

EQU  O0000001R
EGLl 100000008
ENDIF

IF MSI0Z

EQU 00000001R
EGL OOO00010B
ENDIF

s IF PROC TECH SOLOS,
SCONSOLE STATUS FORT.
s E0L0S KEYBOARD.
sCLEAR SCREEN.

;S0OLOE OUTFUT.

3 IF NOT PROC TECH SOLOS,
sDISK BASE ADDREZE.

3 IF PROC TECH S0LOS,
sDIFFERENT DISKE FORTS.

JDISKE COMMAND FORT.
sOISKE STATUS PORT.
sOISE TRACK FPORT.
sDISK SECTOR FPORT.
sDISK DATA PORT.
sDISK WAIT PORT.
sDISK CONTROL FORT.

SRETRY CUOLNT.

3 IF STANDARD 170,
s KEYBOARD READY BIT.
sCONS QUTPUT ROY BIT.

sIF MITS 2510,
s KEYBOARD READY BIT.
sFRINT READY BIT.

I I=102 OR DELTA

EQtl  O00Q0010R
EGL  QO000001LE
ENDIF

IF TUART
EQL  01000000E
EGU  10000000K
ENDIF

1° S0L0S

Efl  00000001E
EQLl 10000000R
ENDIF

117 THEEY

s KEYBOARD READY RIT.
sPRINT READY BIT.

s IF CROMEMCO TUART.
s KEYBOARD READY EBIT.
$FPRINT READY BIT.

3 IF FROC TECH S0LOS,
s EEYBOARD READY BIT.
s DUMMY B,

o TE CrMME T TITNG FL SE .,

SETATLES READY WHEN LOW.

- a -



)

a »

CEBR

EQL OOO00010B  SKEYEODARD READY BIT.

CFTR EGl 10000000B SPRINTER READY BIT. Q
ENDIF
Q0OZ = LREIT Ecil  CRTR sLISTER REALDY BIT. Qf
0003 = IORYTE E@U 3 sADDRESS OF I/70 BYTE. @
QOO0 = CEBASE Eatl (MSIZE-20)#102 SBIAS FOR LARGER THAN 20K,
2400 = CPMRE EGl CBASE+Z2400H sSTART OF CPM 2.0
3IT0L = BOOS Eal  CPMEB+2304H $START OF BLWOE 2.0, l
4800 = BIQS Ecl CPMB+14600H 3START OF CBIOSE 10,
0004 = COISK EQl 4 SLOCATION 4 1% CURRENT DISE.
QOZ0T = NSECTES EQUL 44 sNUMBER OF SECTORE IN IT. (f
4500 ORG  BIOS $START OF CRIOE STRUCTURE. ‘
s I/70 JUMF VECTOR
s THIS IS WHERE CPFM CALLE WHENEVER IT NEEDS
3 TO DO ANY INFUT/QUTPUT OPERATION. ‘
5 USER PROGRAMS MAY USE THESE ENTRY FOINTS
$ ALS0, BUT NOTE THAT THE LOCATION OF THIS
3 VECTOR CHANGESZ WITH THE MEMORY SIZE. ‘T
4500 CEYC4A JMP BOOT $FROM COLD START LOADRER.
4A03 CIEF4A WBOOTE: JIMFP  WBOOT s FROM WARM BOOT. ‘
AA06L C3404E JMP CONST s CHECK CONSOLE KB STATUS.
4A0% CIT14R JMF CONIN sREAD CONSOLE CHARALCTER.
4500 CIZER4B SMEP CONOT SWRITE CONSOLE CHARACTER. Q
4H/0F C3I0R4D JMEP LIST sWRITE LISTING CHAR.
A4R/12 C2144D0 JAME FUNCH sWRITE PUNCH CHAR.
4415 C31740 JMFP READER sREAD READER CHAR. ||
AN18 C2AZ4E JME HOME sMOVE DISK TO TRACK ZERO.
4A1RB CIeo4pB JMF SELDSK sSELECT DISKE DRIVE.
A51E CIZAS4ER JMP SETTRE s SEEK TO TRACK IN REG A. '.
4AZ1 CIFBR4R JMF SETSEC sSET SECTOR NUMBER.
4124 CR0&40 JMP SETDMA $SET DISK STARTING ADR.
4A27 CIZD4C JMEF READ sREAD SELECTED SECTOR. “
4642 CIR14C JMFP WRITE SWRITE SELECTED SECTOR.
47820 Cz30440 JMP . PRETAT SLIST STATUS CHECE.
44530 C20040 JMP SECTRAN SSECTOR TRANSLATE ROUTINE. l
3 THESE ENTRY FOINTS ADDEDR BY TARBELL ELECTRONICE. ‘
IF  SPOOL s IF USING ELH SPOOLER.
oe OFFH sFLAG FOR SPOOLER.
P LTESY sLISTER STATLEE LOCATION ‘
DW LTRSY sFOR SPOOLER -~ ~
1% LTREY $I DONT ENOW WHY IT- S
oW LTBSY sHERE 4 TIMES EITHER. ‘
ENDIF
3 THIS SECTION DEFINES THE THE DISE PARAMETERS ‘
5 NOTE:
s IF YOU HAVE THE MACRO ASSEMBLER (MAD) FROM
3 DIGITAL RESEARCH,. YOU MAY ELIMINATE THIS SECTION .
$ STARTING AT #3#AAss TO #stBBE#s# AND USE THE MACRO
s FILE "DISKDEF" TO CUSTOM TAILOR YOUR SYSTEM TO
3 ALLOW DIFFERENT TYPFES OF DRIVES OR MORE THAN 4 ‘
3 DRIVES.
s RAARF 4
4433 = DFBASE EG % s BASE OF DISE PARAMETER BLOCK
4A33 2324A0000 DPEO: LW XLTGO, G0O00H s TRANSLATE TABLE
ANT  AOOOONO0O0 i QOO0 , OO0O0OH T SCRATCH AREA



o~

4A%
BAIF

4A43
4n47
A4
4paF

4RSS
4AQ57
A8BE
4ATF

A/ EZ
4A/67
ALR
4A6F

4A73
4A73
4”75
4A87 &
ANT7
4678
457A
4A/7C
4870
4A7E
41320

apEz
apgz
4AE7
4ASC
4A71
AAT6

45873
4p82

4A/73
4aEe

4873
4A8Z

4R%C

ZA407 344
C24DAA4D

824A0000
QOO00000
20407344
Fa4DD=40

824A0000
00000000
2H40734A
274E034E

224AR0000
00000000
2A40734A
SL4ERT74E

1A00
03
07
00
F200
IF00
co
00
1000
Q200

olo7onizle
OS0B111703
OZOF 1350208
OE141A0460C
1212040A10

o

[}

o

212000

OW
LY

[W
D
W
oW

0w
OW
W
oW

O
oW
[W
D

DIRBUF , DFBO
CEVO0, ALVO

XLT1, 0000H
O000H, 00COH
DIRBUF, DFEB1
CEV1.ALVL

XLTZ: 0000H
QOO0H: OOO0H
DIREUF . DFB2
CEV2, ALVE

XLTS, 0000H
GOOOH, DOOOH
DIREBUF . DFBR3
csva, ALVE

sDIR BUFF. FPARM BLOCK
s CHECE, ALLOC VECTORS

?
sTHE FOLLOWING DESCRIBES THE DISK PHYSICAL
sNATURE, SUCH AS SECTORS/TRACK, DIRECTORY SIZE.

OFRO

sSECTOR
X

LTO

DFEL
ALT1

DrRB2
XLTZ

DFB3
XLT=

# PR

BOOT
THIS

THE CFM

3
H
H
5 IS FPUSHED,
3
B

SONE OF 4 DISK
sSECTORS/TRACK
sBLOCK SHIFT

s BLOCK MASE
sEXTNT MASK
sDISK SIZE — 1
sDIRECTORY MAX.
s ALLOCO
sALLOCT
$ CHECKE

FARM.

SIZE

sNUMBER OF SYSTEM TRACKS

$ETART OF TRANS. TABLE

s EQUIVALENT FARAMETERS
s SAME TRANSLATE TABLE

15 EXECUTED WHENEVER RESET AND RUN

AFTER THE COLDSTART LOADER READS IN

sSET STACK FPOINTER.

s IF INTERRUPTE ALLOWED.

s ENABLE THEM HERE.

EQ %

oW 26

OB 3

IR 7

LB Q

oW 242

D &3

1) =] 192

jujs 0O

LW 14

O 2
TRANSLATION TABLE
Ecl  $

1) 1.7-,132,1%,25
OE 5.11,17,22,3
oB 15,21, 2,.8
B 14,20,26.6,12
LB 18:24,4,10, 16,22
Ecll DFRO

Eqll XLTO

Eail  DFBO

Ecl XLTO

EQL DFBRO

EQLl XLTO
SECTION

SYSTEM.

LXI =P,380H

IF  INTRP

EX

ENDIF

15 =TI s TIT

STANDIARD

T/,

BLOCKS

a_

-~ 0 o =
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4ATF
ARA1
4ARE
ARG
48A7
LAY

4AAE
4AAC
BAAF
4ABZ

ABS

4AR7
a5RBE
4/
AABH
44ED
A5BF
4H/02
. FaYmea]
4AC7
ALCD

JEOZ
D200
a0z
3E1d

200

Doz

CZB74A
ZEF2

Z2ze4n
COna4n
DRO1

21EE4C
rnnear

IT1:

BOOTL :

s LEAVE SPACE FOR INIT.

sIF MITS 2510,
s INITIALIZE 2510,

sINITIALIZE SI0 2-Z.

$ IF CROMEMCO TUART,
3SET A = 1.

sSELECT DEVICE A.

sRESET DEVICE B.

sGET ADR OF BALID RATE TABLE.
sOCTURPLE THE CLOCK.

3% RESET CURRENT DEVY.

sGET BALUD RATE FROM TABLE.

s INCREMENT POINTER.

3SET BAUD RATE.

s READ KEYBROARLL.

sREAD KEYBOARD AGAIN.

$IF NOT CARRIAGE-RETURN
sELOW THE CLOCK.

SUNTIL A CARRIAGE-~RETURN.

sIF PROC TECH SOLOS,
s CLEAR SCREEN.

CLEAR SCRATCH AREA.

CLEAR I/0 BYTE.

sSELECT DRIVE ZERO

sGET LENGTH OF ZERO AREA.
sGET SCRATCH ADDRESS.

sPUT ZERD IN MEMORY.

s INCREMENT POINTER.

s DECREMENT COUNTER.

sLOOF TILL DONE.

SSET LATCH CODE = FZ.

L]
K
-
?

$SET UP JUMFE.
sCLEAR CONSOLE STATUS.
sPRINT OPENING MESSAGE.

o 0,0

1N Q.0

D Q.0

o] Q0.0
ENDIF

IF MEI0Z
MVYI A3
ouT  CCoM
QuT  LCOM
MVI A.11H
QuT  CooM
ouT  LCoM
ENDIF

IF IS5102 OR DELTA
MVI A, O0AAH
OLIT  CCOM
auT  LooM
MVI A, 40H
ouT CoOmM
oUIT  LCOM
MVI A, OCEH
LT CCOM
QuT  LCOmM
I A.,37
QT CoomM
QUT  LICOM
ENDIF

I TUART
MVI A.1l
ouT S4H
auT  S52H
LXI M. BAUDRES
MVI As11H
ouT  ozH
MOV A.M
IMX H

ouT o oo

CALL CONIN
CALL CONIN
I ODH
MVI A.l
JNZOITH
ENDIF

I S0L0S
CALL CLRSCR
ENDIF

XRA A

STA  IOBYTE
=TA CDISK
MVI C.ENDZI-ZTARTZ
LXI H.STARTZ
MOV M.A
INX H

DCR

JNZ BOOTL
MVI  A,OF2H
STA LATCH
CALL SETUR
IN COATA
LXI  H.SMEG6
Coll BEMor

-~ . A A oa

-~

-~ o 0 & = =
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L

44010
4500
4A011

4804
4 AI:I ('.:!
18y
4A/00C
ANDF
4A/E2
ARES
4a/E2
A8ER
4AEE

4RF 2
4AFS
ANFE
4AFA
45FD
4B0O0
AROZ
4R0OS
AROT

4BOEB
4B0OC
AE00
4B10
41311
4R14
4517
4B1A
AR 1D
4B20
4R21
4B24
4)"‘ A q..‘
4B2&
2e
ATrTR

ZA0400
4F
C20034

3ECE

JI20000
2103448
220100
J20500
210630
220&00
212000
221A40D

cw

ZA0400
D2E274D
OEQO
ChezaR
ChAZ4E
C22nap
1620
010200
210034

o5
45
COAS4AR
1
C2204B
221740
COFB4B
COzn4c
2304R
15
CAZ14B
oc
79
FE1R
DA144E
OO

SGET DISK NUME
sPARE TU LUP I
s UMP TO CCF.

sPUT JMF TO WE
sADR AT ZERD.

sPUT JUMFP TO R
AT ADR 5. 4.7,
3SET DEFAULT D
SRETURN FROM £

sIF CROMEMCO T

ER TO
N C.

INTO CFP/M IN LOWER MEMORY.

ooT

Do

MA ADR.

ETLF.

UART,

P4H, OCEH, OAZH, 92H, 88H, 84H, 82H, 1

READ ALL OF CI'M BACK IN
> THEN JUMP TO CCF.

GOCPM:  LDA CDIsSk
MOV C.A
JMP CPMB
s SET UF JUMFS
SETUF:  MVI A, 0CEH
STA O
LXI  H.WBOOTE
SHLD 1
oTA 5
LXI H,BOOS
SHLD &
LXI H,s0H
SHLID DMAADD
RET
IF TUART
BALDRS: DR
ENDIF
5 WARM-BOOT:
3 EXCEFT BIOS
WEBOOT:  LXI  SF,20H

ROBLK:

RBLK1:

IF 1
EL
ENDIF

IF
XRA
§TA
ENDIF

LDA
S5TA
MVI
CALL.
CALL
JNZ
MVI
LXI
LXI

IF I
DI
ENDIF

FLISH
MOy
CALL
POF
JNZ
SHLD
CALL
CALL
JNZ
LCR
Nz
INR
MOV
Rl
JO
MVI

NTRF

LETPAG
A
LFCNT

ChIsE
TEMF

C.0
SELDER,
HOME
ROERR

0. NSECTS
B,2

H: CFME

NTRF

B

c.R
SETTRE
B
ROERR
DMAADD
SETSEC
READ
RIERR
I
AL.DON
[

A

27
RELEL
[ |

$BET STACK POI

3 IF INTERRUFTS
FALLOW THEM HE

sIF LIST DEVIC

sRESET LINE-FE

SSAVE DISK NUM

SSELECT DIsK Z

SMOVE TOQ TRACK
3 IF ERROR, FRI
SGET # SECTORS
s TRACK (B)Y=0,
SGET STARTING

3 IF INTERRUPTS
sDISABLE THEM

H E; VE BQ/L L
GO TO TRACE I

SRESTORE B&C.

'IF ERROR. PRI
SET STARTING

;REQD STARTING

3 IF ERROR. FRI
sDECREMENT SEC
sALL DONE WHEN
5 INCREMENT ZEC
5 IF SECTOR NUM
sIS NOT 27,

sKEEF READING
TITHERWISE ., RE

NTER.
ALLOWED,
RE.

E PAGING,
E0 COUNT.

BER.
ERQO.

ZERO.
NT MESSAGE.
FOR CPM READ.
SECTOR (D)=Z.
ALDRESS.

ALLOWED.
HERE.

N B.

NT MESSAGE.
ADDRESE.

AT SECTOR IN C.

NT MESSAGE.
TOR COUNT.
D=0

TOR NUMEBER.

EBER

ON THIS TRACK.
SET SECTOR=1,

)

- .

-
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41320
4B2E
41331

4pz4
4Rz7
4R2A

4B=0
4REF
41342
4RB45

4B4¢&
4B44
A4

4B4E

4B4F =

AR50

4R5S1

AR53

4BTa

4ETA
4RBEC

220400
cona4an
C3CD4A

OE42

CoSD4R
CDS14E
C3EF4A

DROO
E&O1
SEOO

[
o

c

OROO
E&QL

CAS14R

DBpol

E&7F
cw

L

Ir NOT S0L0S

iNR E 3 INCREMENT TRACKE NUMEER.
_ JMP RDBLE s AND READ NEXT TRACK.
ALDOIN: LA TEMF SRESTORE DISK NUMBER.
IF INTRF s IF INTERRUPTS ALLOWED.
EI sALLOW THEM AGAIN HERE.
ENDIF
STA CDISK
CALL SETUF $SET UP JUMRE.
JMP GOCFM sG0 BACK TO CPM.
ROERR: MVI ¢, °B- sGET BOOT ERROR CODE.
CALL CONOT sPRINT IT.
CALL CONIN sREAD A CHAR FROM CONTSOLE.
JMFP WROOT s A WARM BOOT.
s CHECK CONSOLE INFUT STATUE.
CONST: IN CETAT sREAD CONSOLE STATUS.
ANI CKBR s LOOK AT KB READY BIT.
CONET1: MVI A0 $SET A=0 FOR RETURN.
IF ROYLDO s IF STATUS REALDY LOW,
RIMZ sNOT READY WHEN NOT 0.
ENDIF
IF ROYHI s IF STATUS READY HIGH.
RZ sNOT READY WHEN ZEROD.
ENDIF
CMA s IF REALY A=FF.
RET $RETURN FROM CONST.
s READ A& CHARACTER FROM CONSOLE.
CUONIN:G

$IF NOT PROC TECH S0LOZ,
sREAD CONSOLE STATUS.
s IF NOT READY.

5 IF SOL0E,
sREAD S0 EEYROARD.
sREADY WHEN NOT ZERUO.

FROC TECH

$LOOP UNTIL LOW.

s IF READY WHEN HI1GH,
sLOOFP UNTIL HIGH.

FROC TECH
CHARACTER.

5IF NOT SOLOS,

sREAD A

sMAKE MOST SIG. BIT

IN CETAT
ANI CEBR
ENDIF

1IF SoL0s
CALL KBD

JZ CONIN
ENDIF

IFF ROYLO AND NOT SOLOS
JNZ O CONIN
ENDIF

IF ROYHI
JZ CONIN
ENDIF

IF NOT s0L0s
IN CDATA
ENDIF

ANI  7FH

RET

WRITE 8 CHARACTER TO

SRETURN FROM CONIN.

THE CONSOLE DEVICE.
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sy

4RSD
ABSF

4R4&1

4B6&4
365
4B&T

DROO
E&OZ

CASD4AR

7
D01
Y

CLINGT: €
IF CONUL s IF NULLS REQUIRED,
MVI A, ODH 3IF ITS A CR,
cMP © s THEN HOF QuT ¢
JZ  CONULL 3TO NULL ROUTINE.
ENDIF
CONOTY ¢ ¢
IF NOT SOLOS AND NOT VIDEQ
IN  CSTAT sREAD CONSOLE STATUS.
ANI  CPTR s IF NOT READY, [}
ENDIF
15 ROYLO AND NOT SOLOS AND NOT VIDEQ €
JNZ O CONOTL sLOOF UNTIL LOW.
ENDIF ~
|
IF ROYHI s IF READY WHEN HIGH.
JZ  CoNOTi SLOOP UNTIL HIGH.
ENDIF ¢
IF NOT S0LOS AND NOT VIDEQ _
MOV A,C sGET CHARACTER.
OUT  CDATA sPRINT IT.
RET s RETURN. ,
ENDIF 1
i THIS ROUTINE CALLES YOUR VIDEQ DRIVER :

SROUTINE WHICH MUST BE IN ROM.

sALL REGISTERS MUST BE SAVED AND RESTORED )
sBY YOUR VIDEO DRIVER IN ORDER TO BE |
sCOMPATIABLE WITH CFM.

sCPM PASSES THE CHAR. TO BE OUTPUT IN THE \
3 C REGISTER. MAKE ANY CHANGES IN THIS . B
SROUTINE TO PASS THE CHAR FROM REG C TO

sy THE REGISTER YOUR VIDED DRIVER EXFECTS

sIT TO BE IN. ]
IF  VIDED s IF USING A VIDED DRIVER IN ROP
MOV A.C sGET THE CFM CHAR INTO REG A &
CALL OUTADDR sCALL YOUR VIDED DRIVER.
RET sRETURN TO CFM.
ENDIF |
IF CONUL

CONULL: PUSH E s SAVE B&C. ¢
MVI B, CNULL+1 sGET NULL COUNT.

CONUL1: CALL CONOT1 sPRINT CR.
MVI C.0 sGET NULL CHAR. L 3
[CR R s DECREMENT COUNTER.
JNZ CONULY s D NEXT NULL.
FOF B sRESTORE B&C. €
MOV ASC sRESTORE A.
RET s RETURN.
ENDIF ¢
I S0L0S s IF FROC TECH SOLOS, ‘
FUSH B 1 SAVE B, €
MOV B.C sPUT CHAR IN B REG.
CALL SCRN sOUTPUT CHAR T SOLOS. *
FOF R sRESTORE B&C. €
MOV AL PUT CHAR IN A.
REET sRETURN FROM CONOT. ,
ENDIF q

‘1]
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4R4LE
4R6R
ARAL
ABLE
40 AF
4R7:2

4875

4B7 &
a4B77
A17e
4R7C
4B70
4B7E
41350
4pal

4BE2
4pa3
41334
4Ba5
Y=t
4RSS
A3
4qpac
41320
4RSE
A33=F
4820
4531
4B

4B2é

4B%7 1

32
4B¥
ARPE
4B%F
ARA0O
4BA1
4AZ

4BAS

ARARS

210000
79
FEEO4
Do
321040
211C4D

7E

5F
14600
21214D
ES

1%
LDBF?
77

7%

sE

E1l

1% o

7E

D3FY

7w

321040

2F

a7

a7

87

a7

F&OZ
222840

2681040
13347
2%

=
2%
29
1%
AF
(%)

OEOQO

i SELECT DISE NUMBER ACCORDING TO REGISTER C.
3 4
SCLDOSK:
LXI H.0 3SET UP FOR ERROR CODE
MOV A.C sGET NEW DRIVE. €
CFI NOISE $CALLING UNDEFINED DRIVE 7
RNC: sIF NO CY, H.L TELLS CFM YES.
STA  FPOISE sWE ARE 0K, SAVE NEW DIsk Num
LXI H.DISKENO sGET OLD DRIVE NUMEBER.
SELMORS
MOV A-M sGET OLD DISK NUMBER. €
IF  DUAL s IF DUAL DRIVE.
ANI OFEH sCLEAR OUT BIT O. €
ENDIF
MOV E.A sPUT OLD DISK NO. IN DRE. ¢
MVI D,O
LXI H,TRTAE s GET ADDRESS OF TRACE TABLE. ]
FUSH H ;s SAVE ADDRESS OF TRTAB. €
DADL D sADD DISKE NO. TO ADDRESS.
IN  TRACK sREAD 1771 TRACK REGISTER.
MOV M. A sFUT INTO TABLE. 4
MOV AL sGET NEW DISK NUMBER.
IF  DUAL s IF A DUAL DRIVE, |
ANI  OFEH :CLEAR BIT O.
ENDIM _
|
MOV E.A sPUT NEW DISE NO. IN DE.
FOF  H sRESTORE ADDRESS OF TRTAB.
DAnD I sADD DISK NO. TO ADDRESS. |
MOV A.M sGET NEW TRACK NUMBER.
ouT  TRACE sPUT INTO 1771 TRACE REG.
MoV A,C s UPDATE 0OLD DISK NUMBER. 4
STA DISKNO
CMA sRITS INVERTED INTO LATCH.
ADD A sPUT BITS 1%2 AT 4%5. |
ADD A
ADD A
ADD A |
] =3 sMAKE LATCH COMMAND.
STA  LATCH $SAVE NEW LATCH CODE. «
sSELECT DRIVE AS A FUNCTION OF H.L
LHLD FDISK sLOAD DISK NUMBER AND ZERD BY@
LXI D,DFBASE sPOINT TO DISK PARM START.
pDADn H 5 )
DaD  H Y ¢
nan H 3 *3
DanD H : #16
DaD D s COMFUTE INDEX FOR THE DRIVE €
XRA A $SET A = O.
RET sRETURN FROM SELDSEK. «
: MOVE DISK TO TRACE ZERO.
HOME = MVI C.0 ;SEEK TO TRACK ZERO. ' 4
s SET TRACK NUMBER TO WHATEVER IS IN REGISTER C.
3 ALSO FERFORM MOVE TO THE CORRECT TRACK (SEEK). 4
SCTTRE:
IF NOT DUBSID s IF NOT DOUBLE-SIDED., ¢

ot i Sond W1

14

s AL MR
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AXAL
4BAY
4304
4RAC
A13AF
4RBBO
LR
4BBS
413 Bé
4BR7

4BEA

4L ERER

4HRE
4BEF
1300
4BC2
ARCE
4RC7
ARpCa
4BCe
41RCHA
4RCH
A CE

4EBCF
4BDO
Apnz
4B03
i3

ZAZE4D
70
DaFc
224D
BC
ZEFF
C2B&AE
2F
IZIF4D
El

7%

[
b3
sy
20
I
=

S

47
SEOA
F22640
DBEF%
4F

T

Ba
C2CF4R
c1

o

Fa
BEDO

e
N

C2D24E
Fi

LHLD
MY
auT
5TA
CMF
MVI
JINZ
CMA
SFLAG:  =TaA
FOF

LATCH
AsL
DCONT
CLATCH
H

. OFFH
SFLAG

HLEF
H

ENDIF

MOV

IF
RRLC
FUSH
PLISH
LHLD
oy
JC
ORI
M
SIDEZ:s  ANI
SETLAT: QuUT
=STA
XRA
ANT
MVI
JNZ
CMA
SETFL:  S5TA
FOP
POF
ANI
MU
ENDIF

5TA

MOVE THE HE

£ 98 e

EEEK: FLISH
MOV
MVI
SRETRY: 5TA
IN
MoV
Mav
CMP
JINZ
THERE: POF
RET
NOTHR

A C
OUBSIND

FSW

H
LATCH
A-L
SIDEZ
40H
SETLAT
OBzH
DCONT
CLATCH
H

OBFH
A, OFFH
SETFL
A

HL&F

H

FEW
7FH
C:A

TRE

sGET NEW & OLD LATCH.
sGET NEW LATCH.

sSELECT DRIVE NOW.

$ REMEMBER CURRENT LATCH.
$ IS5 NEW SAME AT OLDT
$IF NOT, SET FLAG = FF.

sIF NEW = OLD, FLAG = O.
$SET HEAD-LOAD/SELECT FLAG.
SRESTORE Hu:L.

sGET NEW TRACK NUMBER.

:IF DOUBLE-SIDED DISK.,
$SHIFT RIGHT ONCE.

s SAVE REVISED TRACK NUMBER.
s SAVE Hl.

$GET NEW % OLD LATCH.

:PUT NEW LATCH IN A.

;IF TRACK # ODD, SIDE #2.
sCLEAR LATCH BIT FOR SIDE 1.
;G0 AHEAD AND SET LATCH,
sSET LATCH BIT FOR SIDE 2.
sOUTPUT TO THE LATCH.

s SET CURRENT LATCH CODE.
sCOMPARE OLD WITH NEW.

;s IGNORE SIDE BIT.

$IF OLD NOT = NEW.

:  SET FLAG = FF.

;IF OLD = NEW, FLAG = O.
sSET FLAG ZERO IF SAME.
sRESTORE HL.

sRESTORE THE TRACK NUMBER.
sCLEAR MSE.

$SET C=TRACK NUMBER.

sUFDATE OLD WITH NEW.

AD TO THE TRACK IN REGISTER A.

B

B.A

A RTONT
SERCNT
TRACE
(P}

A.C

B

NOTHR

B

$BAVE BRL.
3SAVE DESTINATION TRACK.
sGET RETRY COUNT.
3STORE IN ERROR COUNTER.
sREAD FRESENT TRACK NO.
3 SOME

DELAY
SAME AS NEW TRACK NO.7
JUMPOIF NOT THERE.
RESTORE B&C.

RETURN FROM SEEK.

"
3
]
?
3
2
[
k4
-
*

sTHIS ROUTINE IS TO ALLOW TIME FOR THE DRIVE
$ TUNNEL ERASE TO TERMINATE BEFORE MOVING THE
sHEAD.  THE DELAY IS APFROX. 700 MICRO-SEC. €
34 MHZ CPU TIME. AND DOUBLE THIS FOR 2 MHZ CPUTE.

FLISH
MVI
BLIZY1: DCR
NZ
FOF

P&

A, ODOH
A
BUSY1
FSW

$SAVE ACCUM

sDELAY COUNT = 208
s DECREASE COUNT
sLOCF TILL DONE
sRESTORE ACCUM

)
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IF NOT FERSCI s IF NOT PERSCI DRIVE.

407 78 MOV AR sRESTORE A FROM B.
4BDOE DEFR QuUT  DDOATA sTRACK. TO DATA REGISTER.
4130DA DEFS BUISY: IN DETAT sREAD DISK STATUES.
4BLUC OF RRC sLOOK AT BIT 0.
41300 DADA4E JC BLIZY sWAIT TILL NOT BUSY.
4BEQ ZEIDR MVI A, 14H+STPRAT+HHLAB SGET STEF RATE. DO
ARE2 DEFS auT oM $SEEEK WITH VERIFY.
4RE4 DRFC IN WAIT sWAIT FOR INTRGL.
4REL DEFS IN DETAT sREAD STATUS.
4BES E&71] ANI  21H sLOOK AT BITS.
4EA CACD4E JZ THERE sOk IF ZERO,
ENDIF
IF PERZCI s IF FERSCI DRIVE.
MVI A,40H+HLAER 3IF CARRY = 1,
JO BDIR $ESTEF IN.
MVI A, &OH+HLAR  SOTHERWIZE, OUT.
SLIRS QuT  DiZoM 3 ISSUE STERP DIRECTION.
MVI  A,20 sDELAY LOOF COUNT.
pLOgrFR:  DCR A s DECREMENT COUNTER.
JUNZ O DLQoF
MV ALC $GET FPRESENT TRACK.
SUR B sFIGURE TRACES TO STEP.
JF STEF s IF NEGATIVE,
CMA sFIGURE THE
INR A sTWO S COMPLEMENT.
STEF: MOV C.A sGET DIFFERENCE.
MVI A.1 sFERSCI STER COMMANLD.
STEFL:  OUT  DCONT $ETER PERSCI (E-14).
DCR O C sCOUNT THE STEFR.
JNZ O STERL SETER UNTIL © = 0,
IN WAIT sCLEAR 1771,
IN DSTAT
MOV AR sGET DEST. TRACEK.
QuT  TRACK sUFDATE TRACK REG.
LiddA  CLATCH sGET LATCH CODE.
ANI  72H s MAKE COMMAND TO
OUIT  DCONT $EWITCH WAIT FOR
IN WAIT s SEER COMPLETE.
LA CLATCH sRESTORE LATCH TO
OUT  DCONT 3 OLD CODE.
A A sMAKE GOOD RETURN.
FOF B sRESTORE B,
REET
ENDIIF
IF NOT FPERESCI s IF NOT PERSCI DRIVE.
4BED ZA2464D LA  SERCNT sGET ERROR COUNT.
A13F0 2D DR A sOECREMENT COLUNT.
4RF1 C2024RB JNZ SRETRY sRETRY SEEK.
A3F4 T FOF B 3sRESTORE B.C.
4BFS CchEz4qC CALL RECOV $IF SEEK RETRY = 10 CHECE
4B3FS COREAR JMP SEER 5 FOR CNTL-C FOR ABORT.
ENDIF
H
1 SET DISK SECTOR NUMBER.
4pFR 7% SETSEC: MOV A.C sGET SECTOR NUMEBER.
4BFC 221240 STA  ZECT sPUT AT SECT # ADDRESSE.
ALFF C¥ RET sRETURN FROM SETSEC.
s TRANSLATE THE SECTOR GIVEN B.C

sUSING THE TRANSLATE TABLE
s TURN BY 1., B

]
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4000
401
402
403
405

4C06
4C07
4008
A4C0R

400
4C0F
4210
413

4214

4c17
419
AR
410
4 LF
421
23
424
J26
428
AR
4C20

4020

4C2F
43z
424
434
438
4059
.30
43k
J3F
4040
443

4045
447
41748
448
44E
F At~y

m
m

]
B

b

-~
'
¥

g

R D
330~ [T
L]

&0
&L
221A40
[

3AL1F4D0
B7
CAz44c0
oE
I21F4D

DEF2
DaFR
SE1D
DaFa
DEFC
ZE04
e
DBFa
E&2Z20
CAZ14C
aF
%

SEOA

cheC4s
C&Ba
DaFa
DBFC
B7
F2434C
DEFR
77

-~
23

Caz&4s
DEFS

E&wD
ca
Coe740
JAZB4D
2D
R e AT

g.ﬂ “n

LCTRAN:

U.‘ YR wae us

ETDMA:

KCHG
DA
MOy
MVI
RET

SET DISK DM

MOy
MOy
SHLD
RET

B
L-M
H. O

A ADDRE
H: B

L.
DMAaADD

oS
IS

sH. L = TRANZ
sH. L = TRANS (SECTOR)
5L TRANS (SECTOR)
sCLEAR REG H

H

sH-L = TRANSLATED SECTOR

$MOVE B&C TO HEL.

sPUT AT DMA ADR ADDRESS.
SRETURN FROM SETDMA.

HOLD - GET HEAD-LOAD BIT IF REGQUIRED.

H
H
HOLD:

. Nz

.
3

HOLOY:

HOLD =

e ME gx U

REAL:
RRETRY:

READE:
RLOOE s

RODONE R

LDA
ORA
JZ

=MA
=TA

3sIF CHANGING
s THE SAME TRACE TO

IN
auT
MVI
ouT
IN
MV I
RET
IN
ANI
JZ
XRA
RET

READ THE SE
USE STARTING ADDRE

HLEF
2]
HOLOl

HLSF

s GET HEAD-LOALD FLAG.
315 A = ZERO?

sHOF IF S0,

$SET A = 0.

sSET FLAG = O IF NOT.

TO A NEW DRIVE. PERFORM A SEEK TO

TRACK
LDOATA

ALLOW THE HEAD TO UNLOALD.

sGET FRESENT TRACK
sAND TELL 1771 ABOUT IT.

As 14H+STPRATHHLAR 3GET THE STEF RATE.

DizoM
WAIT
A4

DETAT
20H
HOLLIY
A

$SEND IT TO FLOPPY CONTROLLER.
SWAIT FOR INTRLL.

$SET BIT TO LOAD HEAD.

$RETURN FROM HDLD.

SREAD 1771 STATUG.

sLOCOK AT HL BIT.

sLOAD IF NOT LOADED.
SOTHERWISE. A=0.

sRETURN FROM HDLD.

CTOR AT SECT. FROM THE FREZENT TRACE.

MVI  A-RTCNT
CALL DIKSET
ADT ubH
ouT  DCOoM
IN WAIT
ORA A

JP RODONE
IN LDOATA
MOV M.A
INX H

JMF RLOOF
IN DETAT
IF  INTRF
EX

ENDIF

ANI  FDH

RZ

CALL. ERCHE
L.0DA  ERCNT
DCR A

N7 RRETRY

e
-.-'-..

AT DMAADRD.

SGET RETRY COUNT.

$SET UP DISK.

sADD CODE FOR READ SECT.

s SEND COMMAND TO 1771.
SWAIT FOR DR OR INTRG.
$BET FLAGE.

SOONE IF INTRG.

sREADY A DATA BYTE FROM DIzK.
$PUT BYTE INTO MEMORY.

s INCREMENT MEMORY FOINTER.
sEEEF READING.

sREAD DISK STATUES.

s IF INTERRUPTS ALLOWELD,
sALLOW AGAIN HERE.

sLOCK AT ERROR BITE.
SRETURN IF NONE.

s CHECK FOR SEEK ERROR.
sGET ERROR COUNT.

s DECREMENT COUNT.

TRY TN FREAD AGAIN.
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aez
455

4058
4CESR
45E
4061
AT
4044

4C &7
4L&
B AA
406D
ACAE
46F

470
4c72
40:74
4C7 6
47¢
qc7
4T7E
qc7c
4 7F
4ol
Jn4
486
40227
4088
4030
490
I3k
4o
4009
4w
4R
4098

4020
4OFF
4241
4CAS
A4

Cﬂq" C

21E74C
CODCAC
CLS14E
FEO
(]
CIEF4A

57

E&10
27040

78

B/

£o

SECS
DaFs
DEFC
DEFR
47
DBFC
B7
Fze44c
DEFB
Ca774C
DEFa
R7
CAZ04C
CDAZ4R
cawa4c
78
oaFe
BA1ES40
CLOBE4ER
74

B7

()

ARSEUES

[URUR=RRN

CALL RECOV sCHECK FOR ABORT OR CONTINUE
JMF READ 3IF NOT CONTL-C, TRY TO READ AGAIN.

aun

sRECOV

sTHIS ROUTINE IS CALLED BY ANY READ, WRITE.SEEK
SROUTINE IF THE RETRY COUNT GOES TO 10. IF IT
sMOES, THIS ROUTINE CALLE CONIN FOR A KEY TO BE

sPUSHED. IF THE KEY IS A CNTL-C, THEN A WARMEBQOT

15 EXECUTED. IF ANY OTHER KEY IS FUSHED. THEN
3A RETURN I35 MADE BACK TO THE CALLER AND THAT
SROUTINE IS RETRIED FOR 10 MORE TIMEZ.

-3

RECOV:  LXI  H:ERRMESG SPOINT TO "ERROR" MESSAGE.

CALL PMSG SFRINT IT ON CONSOL.
CALL CONIN sCHECK FOR FUSHED KEY.
CFI  OZH IS IT A CNTL-C 77
RNZ SRETURN TO CALLER IF NUT.
JMF WBOOT SYES, DO WARMBOOT.
5 ERCHE - CHECE FOR RECORD NOT FOUND ERROR.
ERCHE: MOV DA $SAVE ERROR BITS IN I
ANI  10H 3IF RECORD NOT FOUNID,
JNZ CHESE ;D A CHECK ON SEEK.
MOV A.D SOUTHERWISE RESTORE BITE
OoRA A 3SET FLAGE
RET 3 AND RETURN.

$CHECK FOR SEER TO CORRECT TRACK.
$AND CHANGE IF NECESSARY.

CHESE:  MVI A, 0C4H $SEND COMMAND TO 1771
ouT  DEOM 3TO READ ADDRESS.
IN WAIT SWAIT FOR DR OR INTRUG.
IN DOATA sREAD THE TRACK ADDREZSS.
MOV EB:.A $SAVE IN REGISTER E.
CHESZ: IN WAIT sWAIT FOR INTRG.
ORA A 3SET FLAGS.
P CHEKES3 sOONE WITH READ ADR QF.
IN DDATA sREAD ANOTHER BYTE.
JMF o CHEKSRZ sDD IT AGAIN.
CHE=Z: IN DSTAT sREAD DISK STATUE.
CRA A $SET FLAGE.
SZ CHEEZ4 sREAD ADR OF IF 0.
CALL HOME SOTHERWISE., HOME FIRST.

JMFP CHESS
CHES4: MOV AR

OuT  TRACK
CHESS:  LDA  TRE

SUPDATE TRACK REGISTER.

GET REQUIRED TRACEK NCO.

CALL SEEK sMOVE THE HEAD TO IT.
MOV A.D sGET ERROR BITE.

arRA A $SET FLAGE.

RET sRETURN FROM ERCHK.

s

sDISK SET UF ROUTINE.
3THIS ROUTINE IS COMMON TO
s BOTH THE READ AND WRITE
sROUTINES,

?
DEKEET:

STA ERCNT 3STORE IN ERROR CTR.
MVI  A,0DOH sCALSE INTERRUFT.

auT DCOM

XTHL. 3 SOME

XTHL 5 DELAY

IF  INTRP s IF INTERRUFTS ALLOWED,

nt sTHT a0 B OTHEM HERE .

»n »
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4CAS
4ACAS
4:AR
4cAD
ATBO

4CE1

4R
4CBL
4BG
4CEA
4RC
4D
4020
41
F: [0 e
4C4
AT

4CC9
4CCR
TN
ACCF
4202
4003
4104
4cnw

4cnc
4000
4TTE
4C0F
4TEQ
4CE3R
4TE4

4CE7
4CEE
ACFE
4CFA

4noO4
A4D0GH
AL108

2A1A40
3A174D
DZFA
cooc4c
c®

SEO0A

chDeC4c
CaAT
naFs
OBFLC
B7
FeC74c
7E
OZFR
CIRA4LC
DBFE

E&FD
ca
Ch&740
BAZS4D
e i
CZR340C
cnse4c
CIR14C

COSD4R

e

o tet
capc4c

ENDIF
LHLD DMAADD
LA SECT
auT  SECTR
CALL HDOLD
RET
31 WRITE THE SECTOR AT
3 USE STARTING ADDRESS
WRITE: MVI A,RTCNT
WRETRY:
CALL DSKSET
ADI  OASH
WRITEZ: OUT DCOM
WLOORF: IN WAIT
ORA A
AP WOONE
MOV A-M
OuUT  DDATA
INX H
AP WLOOP
WINONE s IN DETAT
IF  INTRPF
gl
ENDIF
ANI  OFDH
RZ
CALL ERCHE
LOA ERCNT
DCR A
JNZ WRETRY
CALL RECOV
JMFP WRITE
5 FRINT
FPMzG: MOV A.M
ORA A
RZ
MOV C.A
CALL CONGT
INX H
JdMP PMSG

o8 we wE

CEIQz MESS

4TE2E24FSZERRMEG: DR

OLOAS44172
I220
4R204325040
neoz

E&OZ
C240C4B

b i B EH DE
R
LB
sLIST STATUS
H
PRETAT:
IN
ANI
JAMP

-

Tt

AGES

“ERROR. 7,0

$GET STARTING ALDR.
$GET SECTOR NUMBER.
3SET SECTOR INTO 1771,
sGET HEAD-LOAD BITT
sRETURN TO CALLER

SECT. ON THE PRETZENT TRACK.
AT DMAADLD.

$GET RETRY COUNT.

$SET UFP DISK.
sADD CODE FOR WRITE.

sWAIT FOR READY.
$SET FLAGE.

SHOP OUT WHEN DONE.
sGET BYTE FROM MEM.
SWRITE ONTO DISK.

3 INCREMENT MEM FTR.
SHEEF WRITING.
sREAD DISK STATUE.

sIF INTERRUFPTS ALLOWED,
sENABLE AGAIN HERE.

sLOOK AT THESE BITE.
sRETURN IF NO ERR.

s CHECK/CORRECT SEEK ERR.
sGET ERROR COUNT.

s DECREMENT COUNT.

sTRY TO WRITE AGAIN.

s CHECK FOR ABORT

SRETRY WRITE AGAIN.

THE MESSAGE AT H&L UNTIL A ZERO.

sGET A CHARACTER.
3IF IT'S ZERO,

$ RETURN.
sOTHERWIZE,
sPRINT IT.

$ INCREMENT H&L.,
sAND GET ANOTHER.

OlH,> OAH, "Tarbell
MSIZE/Z10+°07, MEIZE MOD 10 + 70~
KOCPM 2.27.0

CHECK

LETAT
LREIT
CONSTL

WRITE A CHARACTER

ROUT INE

sCHECK LIST STATUS FORT
sMASK AND CHECK READY BIT
sFINISH IN THE CONST ROUTINE.

ON LISTING DEVICE.

- A & A a =~
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4DOB DBOZ

ADOD EAQZ

4DOF CAOBAD

4n1z 7%
AT DEOE
4015

LTRSY:

LINUL:

LINULILL:

LINUL s

NOTEQF 3
LETFAL:

LINULE:

IF LSTNUL

MVI A O00H
CMF

JZ LINUL
ENDIF

IF LSTPAG
MVI A,O0AH
CHMF C
SJZLINULS
ENDIF

IN LETAT

IF NOT DELTA
ANI LREIT
ENDIF

IF  DELTA
ANI  81H
XRI B1H
JNZ  LTBSY
ENDIF

3IF NULLES OR PAGING.
3IF IT73 A CR,

3 THEN HOP QuT TO
SNULL ROUTINE.

$IF PAGING
sGET A LINEFEED
sDOES IT MATCH?

sREAD LISTER STATUS.

sLOOK AT READY BIT.

sLOOKE AT BITES 7 AND O
sBOTH MUST GE ONES TO PRINT
sLOOF TILL ONES

IF NOT DELTA AND RDYLO

JNZ LTREY
ENDIF

IF NOT DELTA AND

Iz LTERSY
ENDIIF

MOV AT
ouT  LDATA
RET

IF LETNUL
FUSH B

SLOOP TILL LOW.

ROYHI
SLOOF TILL HIGH.

sGET DATA BYTE.
SPRINT IT.
SRETURN FROM LIST.

sIF LIST NULLZ
s SAVE B,

MVI B, (LNULL AND OFFH)+1 3$GET NULL COUNT

CALL LTBSY
MVI G0
OLCR B

JMZ O LINULL
JIMP LIMLILZ
ENDIF

IF LETPAG
PUSH B
LA  LFCONT
INR A
STA LFONT

CPI  LINCNT-(LINCNT/11)

vl B.1
JNZ NOTEOR
A A

STA LFCNT

MVI  Bs (LINCNT/11)+1

MVI . OAH
CALL LTREY
DCR B
JNZ STRAL
ENDIF

sFPRINT (CR FIRST).
sGET NULL CHAR.
s DECREMENT COUNTER.
sD0 NEXT NULL.
SEXIT THE ROUTINE.

$IF LIST DEV. PAGING,
SSAVE B, C PALIR

$GET LINE-FEED COUNT.
3 INCREMENT IT.

$SAVE IT BACK.

sEND OF PAGE?Y
$SET UF FOR 1 LF.

sHOF IF NOT END.

SEET LF COUNT = Q.

s BETHWEEN FAGES.
sGET LINE-FEED CODE.
SFRINT LINE-FEED.

s DECREMENT LF COUNTER.
;DO NEXT LINE FEED?

IFLETNUL OR LETPAG $IF NULLE OR PAGING,

FOF R
MOV A.C

JRESTORE BRLC.
sRESTORE A

- -\ . e A A A -
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4Li1é

4u1i7

4
4niw
1A

4nic
AN

4D1F
4020

4n21

N5
4024
4027
4028
4nze
AT126
4102A
ALAA
4nce
Apape
40F&
4E08
4EZ7
427
4ESA
A7 s
QLlac
AE &b

av

oe

(Y

HH

RET sRETURN FROM LIST.

ENDIF €
: PUNCH FAFER TAFE. ¢
PLINCH:

RET sRETURN FROM FUNCH. ¢
5 NORMALLY USED TO READ FAPER TAFE. <
RCALER: |

RET s RETURN FROM REALDER. p
sNOTE: S THERE ARE ONLY SIX (&) SECTORS
AVAILABLE FOR CRIGS ON THE SECOND SYSTEM TRACE (1),
$THE LAST ADDRESS BEFORE THIS POINT SHOULD BE NO €
sGREATER THAN THE CERIOS STARTING ADDRESS + O37F (HEX).
$THIS WILL NORMALLY BE XD7F (HEX).

L &

3 BIOS SCRATCH AREA. «
TRE: s 1 s CURRENT TRACEK NUMEER.
SECT: oS 1 s CURRENT SECTOR NUMBER.
DMAADD: DS 2 sDISE TRANSFER ADDRESS. L
s THE NEXT SEVERAL BYTES, BETWEEN STARTZ AND
s+ ENDZ. ARE SET TO ZERO AT COLD BOOT TIME. 4
H
STARTZ: s START OF ZERQED AREA.
DISKENG: DS 1 sDISK NUMBER ]
FOISK: DS 2 sNEW DISK TO SELECT AND A ZERQ EBYTE
3 SFECIAL FLAGS. ¢
HLESF: oS 1 s HEAD-LOAD SELECT FLAG.
LFOCNT: DS 1 sPAGING LINE-FEED COUNT. ¢
s TRTAR - DISK TRACE TABLE - PRESENT FOSITION OF ‘
3 HEADS FOR UP TO 4 DRIVES. <
H
TRTARB: DS 4
ENDZ: sEND OF ZEROED AREA. L
ERCNT: DS 1 sERROR COUNT FOR RETRIES.
SERCNT: DS 1 s SEEK RETRY COUNTER. ¢
TEMF: ns 1 s TEMPORARY STORAGE.
LATCH: 5 1 sNEW CODE FOR LATCH.
CLATCH: DS 1 s CURRENT CODE IN LATCH. 4
BEGDAT EQU %
DIRBUF: DS 122 s DIRECTORY BUFFER
ALVO:  ns a1 {
CEVO: s 14
ALVL: os =1
CEVi:  DE 16 ¢
ALVZ: nDs o 51
CoVae ns 14
ALVIE  Ds 31 €
CEVE: DS 16
ENODAT EQU 4%
DATSIZ  EGU  $-BEGDAT s TOTAL SIZE OF DISE PARM STORE

END

€
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QOO0
FFFF

OGl4
QOO
QOO0
Q00
O01A
QUFS

QUFa
OOFR
QOF?
DOF A
QOFR
QOFC
QOFC
QOO0
3400
4800
Q3R

OO0A
0000

QOO0

QOOZ
0005
oOs
QOOGH
QDOC
QOOE
QOOF
o012
001z
Q014
ole
QOLw
QU LA
OO1C

Hou

[

Hoion i

w00 u i

1E0A

210001
2100324
1433
OEOZ
Q404
7
CH2AQ0
15
CAQO4A
O&EQO
oc

7
FELE
DAOFO0

NE aa ME ME G ue MT aR SE g 3B

FALSE
TRUE

2

$EHFEHNAF THIS IS
§ sessesesst FOR DIFFERENT

.
¥

SIZE
DELTA
FERSCI
DUBSID
EPT
DTSk

?

THIS PROGRAM IS
BY THE ROOTSTRAF FROGRAM.

ITS PURPOSE IS TO LOALD AND
CR/M DISK
OF THE MEMORY IN LUSE.

EGIL
EGL

Ee
EGiL
Ecl
EGiL
)
Eil

TARBELL ELECTRONICE
CP/M COLDETART LOADER
VERSION OF

iy
S,

LOADED AT LOCATION ZERO
AND EXECUTEI.
EXECUTE THE

OPERATING SYSTEM AT THE TOP

0 sDEFINE VALUE OF
NOT FALZE  SDEFINE VALUE OF

FALSE.
TRUE.

THE AREA TO MAKE CHANGESD

20 sMEMORY SIZE IN DECIMAL ER.
FALZE sTRUE I DELTA FRODUCTS CFRU
FALSE 3TRUE FOR PERECI DRIVED.

FALZE sTRUE FOR DOUBLE SIDED SYSTEMES.
2 SNUMBER OF SECTORES PER TRACK.
OFEaH sDISE PORT BASE ANDRESE.

TN 30563636 5630 36 3635 36 3¢
BYSTEM CONFIGURATIONG 5% 3035058 35 3 %34

3t
H#3
#3t
e
3
33
3

*#

§ 34 3 36 3 335 3E 3 36 36 36 35 3 3430 H 3 3F 3 33 36 36 30 30 36 30 3 3 S 343 303 36 3 3 36 34 36 3 S0 SE 3 3 36 3 36 303 3 30 30 35
T ET TR E R TR RS LT

DioOM
DETAT
TRACK
SECT
DATA
WAIT
OCONT
CBAS
CFME
BOOTE
NESECTS
RTONT

BOOT:

BLOOF:

RNTRE:

RNSEC:

EGl
Bl
el
EG
EGL
EGL
E G
EGL
Eci
EGtd
EGil
EGL

ORG
MVI

IF
MVI
oLT
ENDI

LX1
LXI
MVI
MVI
MVI
MOy
CAL.L
DCR
JZ
MVI
INR
MOV
CFI

T

T

3 COMMAND
SETATUS FORT.

i TRACE FORT.

$SECTOR FORT.

sDATA FORT.

DISE+4 SWAIT FORT.

DISK+4 SCONTROL FORT.
(MSIZE-20)%1024

CEBASE+3400H: START OF CF/M.
CPMB+1400H sCOLD BOOT ENTRY FPOINT.
51 sEECTORS OF CP/M.

10 $NUMBER OF RETRYS.

DIk FORT.
OISk

DISK+1
OISK+2
DISK+3

0 SETART OF LOADER.

E.RTCNT SGET RETRY COUNT.
DELTA $IF USING DELTA PRODUCTES CPLL
Al sCODE TO KICK QUT ROM
2
=

STACE POINTER.
H. CFME sCP/7M STARTE HERE.

I, NEECTS FNUMBER OF SECTORD

.2 $SECTOR NUMBER.

B, 4 sFOR HEAD LOAD.

ZF. 100H SEET

TO READ.

A PR
READ
I
BOOTE
E\ 0

C
A.C
SPT+1
RNSEC

NOIT PERSTT ARND

sSECTOR IN AL

sREADY FIRET SECTOR.

3 IF DONE,

sGO TO CR/M.

$FOR NO HEAD LOAD.

s INCREMENT TRACK COUNT.
sDONE WITH

$THIS TRACKT

$IF NOT. READ NEXT SECTOR.

MNOIT THIRS T

. »

] ~
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QO1F

0021

QO

Q02

0027

0O2A
QOZ2C
QOZF
Q01
Q32
QO34
QO34
QOR7
QO33R
QORo
Q03D
GO3E

o041
Q043
004
Q044
0047
0044
004N
GO4E
0OR0
Qo770
Q070
QOO0

A

OEO1
CaEOC00
DEFA
CN4100
sEas
BO
aFs
OBFC
B7
Fz4100
DEFEB

C20Z00
FZE000
2F
DEFF
CES000

CR0000

READ:

RLOGOPF:

CHECK:

HERE:

MVI A, SEH
QuT  DCOM

IN WAIT

ENDIF

IF FERSCI AND
MVI A, S0H
ouT  DCOM
IN WAIT
I o Al
OUT  DCONT
Il A72H
OuT  DCONT
I WAIT
MVI A,OFzH
QUIT  DCONT
ENDIF

IF OUBSID
MVI A,0R2H
OLIT  DIZONT
EMDIF

MVI Cs.1
JME RNTRE

ouT  SECT

CALL CHECK
MVI A, S8H
ORA B

ouT  DCoM
IN WAIT
ORA A

JF CHECK
IN DATA
MOV M.A
INX H

JME RLOGE

IN STAT
ANI  #0H
RZ

ODCRE

JNZ O BLOOF
5TA  EC
CHMA

outT  OFFH
JMP HERE

ORG 70H
JMP BOOT
END

3ETEF COMMANI.
sISSUE IT.
SWAIT UNTIL DONE.

NOT DUBRSID

s INCREMENT TRACK
SREGISTER.

sWAIT FOR INTRE.
$ETER

$PERSCI.

sSWITCH WAIT FOR
s SEER COMFLETE.
SWAIT.

sSWITCH WAIT

s RACK.

3 IF DOUBLE SIDED SYSTEM.
3SIDE SELECT COMMAND.
sISSUE IT.

$SECTOR NUMBER.
sREAD NEXT TRACK.

T SECTOR REGISTER.
HECK FOR ERROR.
OMMAND FOR REALD.
GET HEAD LOAD BIT.
SSUE COMMANID.

AIT FOR DRG.

$SET FLAGE.

5 UMF IF DONE.
sREAD DATA.

sFUT IN MEMORY.

5 INCREMENT FOINTER.
sLOOF UNTIL DONE.

3]
M

13

[

b S vy

% YN 9s NE e B

sREAD STATUS.

sLOCK AT ERROR BITS.
50K IF ZERO.

s DECREMENT RETRY COUNT.
sTRY AGAIN IF NOT ZERQ.
$ SAVE ERROR CODE.

3 INVERT AND SEND

3TO FRONMT FPANEL.

sLOGF.

sPUT JUMP HERE.
sUMF INTO BOOT.
s ENO OF BOOT.

-~ - e 6 M
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; cp/m basic input/output operating system (bios)

; tarbell electronics

; 2.x version of 01-29-82

; copyright (c) 1980 tarbell electronics

this bios module is the cpm v2.x auto select bios.

this bios reads single or double density disk.

the double density disk contains 51 sectors/track,

77 tracks. track 0 = single density, tracks 1 - 76

are double density at 51 sectors per track.

note: if you leave dmacntl false, you must have a cpu
which runs at 4 mhz to run double density.

this bios now supports double sided single/double density.
this section defines the i/o ports and status bits.

by setting the proper values for the equ statements,
the i/o may be automatically reconfigured to fit most
situations. the true and false ones control conditional
assemblies of different sections of i/o routines to fit
different interface requirements.

WO NE WO NE WO NE N NE VO WO N N Ne N N~

TRUE EQU OFFFFH ;define value of true.
FALSE EQU NOT TRUE ;define value of false.

.
4

;***************************************************

;*** this begins the area which requires changes ***

g Rx* for different console i/o systems * % %
;***************************************************

7

MSIZE EQU 64 ;memory size in kbytes.

INTRP EQU FALSE ;true if interrupts allowed.

TARBELL EQU FALSE ;true if using the tarbell z-80 cpu.

IOBASE EQU O ;base io addr for tarbell cpu (0 or 10 hex).
TIMER EQU FALSE ;true if using cpu timer (tarbell cpu board).
STD EQU FALSE ;true if standard i/o.

MSI102 EQU FALSE strue if mits 2sio.

VDB8024 EQU FALSE ;true if using vdb-8024 board.

DELTA EQU FALSE ;true if using delta products cpu.

IS1I02 EQU TRUE strue if imsai sio-2.

TUART EQU FALSE ;true if cromemco tuart.

VIDEO EQU FALSE ;true if using a memory mapped video board.
OTHER EQU FALSE ;true if something else.

SOLOS EQU FALSE ;true if proc tech solos.

DUBSID EQU FALSE ;true for double sided drives (1 logical drive).
DMACNTL EQU TRUE ;true if using dma control.

NDISK EQU 4 ;defines the number drives in system.

7

RDYLO EQU STD OR SOLOS OR OTHER ;status ready when low.
RDYHI EQU NOT RDYLO

TARDEL EQU TARBELL OR DELTA ;if using tarbell or delta cpu.

7

IF VIDEO ;if using a video board
OUTADDR EQU (00000H ;put output address here
ENDIF
IF NOT SOLOS AND NOT TARDEL :1f not proc tech solos,

CSTAT EQU
CCoM EQU
CDATA EQU
LSTAT EQU
LCOM EQU
LDATA EQU
ENDIF

;console status port.
;console command port.
;console data port.
;list status port.
;list command port.
;list data port.

S UTOTNDWW
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CONUL EQU FALSE
CNULL EQU 16
LSTNUL EQU FALSE
LNULL EQU O
LSTPAG EQU FALSE
LINCNT EQU 66
HLAB EQU 8
STPRAT EQU 1
DUAL EQU FALSE

jconsolLe nulLlsy

;console null count.

;list device nulls?

:1list null count.

;1list device paging?

;lines per page.

;8 for hd 1d at beg of seek.

;rate 0=3ms,l=6ms, 2=10ms, 3=20ms.

;true if dual headed (2 heads moving together).

’
;*******************************************************

;*** this is the end of the area which normally need **%*

PRk be changed for most console i/o systems *kk
;*******************************************************

~e

IF TARDEL ;1f using tarbell or delta cpu

CCoM EQU TIOBASE+1l ;console command port
CSTAT EQU IOBASE+1 ;console status port ( chan a.)
CDATA EQU IOBASE+0 ;console data port
LCOM EQU TIOBASE+3 ;list command port
LSTAT EQU TIOBASE+3 ;list status port (chan b.)
LDATA EQU IOBASE+2 ;list data port
ENDIF
IF TIMER AND TARBELL ;must be using tarbell cpu.
7
; timer equates
TCHO EQU IOBASE+4 ;timer chan 0 address
TCH1 EQU IOBASE+5 ;timer chan 1 address
TCH2 EQU IOBASE+6 ;timer chan 2 address
TCMND EQU IOBASE+7 ;timer command port
IMASK EQU IOBASE+8 ;interrupt masking port
CNTRO EQU 00000000B ;counter 0
CNTR1 EQU 01000000B ;counter 1
CNTR2 EQU 10000000B ;jcounter 2
RLWORD EQU 00110000B ;read/load 1lsb 1lst, msb 2nd.
RLHBYTE EQU 00100000B ;read/load msb only.
RLLBYTE EQU 00010000B ;read/load 1lsb only.
CNTRLT EQU 00000000B ;counter latching operation.
BINARY EQU 00000000B ;select binary operation.
BCD EQU 00000001B ;select bcd operation.
MODEOQ EQU 00000000B ;interrupt on terminal count.
MODE1 EQU 00000010B ;programmable one-shot.
MODE2 EQU 00000100B ;rate generator.
MODE3 EQU 00000110B ;square wave rate generator.
MODE4 EQU 00001000B ;software triggered strobe.
MODES EQU 00001010B ;hardware triggered strobe.
ENDIF
IF SOLOS ;1if proc tech solos,
CSTAT EQU OFAH ;console status port.
KBD EQU O0CO02EH ;solos keyboard.
CLRSCR EQU (0CODS5H ;clear screen.
SCRN EQU 0CO054H ;solos output.
ENDIF
IF NOT SOLOS ;1f not proc tech solos,
DMAP EQU OEOH ;dma base address.
DISK EQU OF8H ;disk base address.
ENDIF
IF SOLOS ;1f proc tech solos,
DMAP EQU 060H ;dma base address.
DISK EQU 078H ;different disk ports.

ENDIF



; -
ADRO

EQU DMAP+0 ;dma address reg port.
WCTO EQU DMAP+1 ;dma word count reg port.
CMND EQU DMAP+8 ;dma command port.
DCOM EQU DISK ;disk command port.
DSTAT EQU DISK ;disk status port.
TRACK EQU DISK+1 ;disk track port.
SECTP EQU DISK+2 ;disk sector port.
DDATA EQU DISK+3 ;disk data port.
WAIT EQU DISK+4 ;disk wait port.
DCONT EQU DISK+4 ;disk control port.
DMACHK EQU DISK+5 ;dma check port.
RTCNT EQU 10 ;retry count.
’

IF STD ;if standard i/o,
CKBR EQU 00000001B ; keyboard ready bit.
CPTR EQU 10000000B ;cons output rdy bit.

ENDIF

IF MSIO2 ;if mits 2sio,
CKBR EQU 00000001B ; keyboard ready bit.
CPTR EQU 00000010B ;print ready bit.

ENDIF

IF VDB8024 ;if vdb-8024 board.
CKBR EQU 00000010B ;keyboard ready bit.
CPTR EQU 00000100B ;cons output rdy bit.

ENDIF

IF IS102
CKBR EQU 00000010B ;keyboard ready bit.
CPTR EQU 00000001B ;print ready bit.

ENDIF
7

IF TARDEL
CKBR EQU 00000010B ;keyboard ready bit.
CPTR EQU 00000001B ;print ready bit.

ENDIF

IF TUART ;1f cromemco tuart,
CKBR EQU 01000000B ; keyboard ready bit.
CPTR EQU 10000000B ;print ready bit.

ENDIF

IF SOLOS ;if proc tech solos,
CKBR EQU 00000001B ; keyboard ready bit.
CPTR EQU 10000000B ;dummy equ.

ENDIF
!

IF OTHER ;1f something else,
CKBR EQU 00000010B ;keyboard ready bit.
CPTR EQU 10000000B ;printer ready bit.

ENDIF
LRBIT EQU CPTR ;lister ready bit.
’
IOBYTE EQU 3 ;address of i/o byte.
CBASE EQU (MSIZE-20)*1024 :bias for larger than
CPMB EQU CBASE+3400H ;start of cpm 2.0
BDOS EQU CPMB+806H ;start of bdos 2.0.
BIOS EQU CPMB+1600H ;start of cbios io.
CDISK EQU 4 ;location 4 is current disk.
NSECTS EQU 17 ;number of sectors in it.
’

ORG CPMB+38

- -~ —— A rnrr AT e . .Y _wm= '}
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boot

0o0T:

~e JJ e Se Se Se we e

e

~e

INITIO:

~e

IT1:

~e

-,

~e

ub UVl , VAR, "rarpe.Lt

DB MSIZE/10+'0' ,MSIZE MOD 10+'0Q’

DB 'K CPM 2.2',0DH,0AH

DB 'Auto-Select !
IF DUBSID

DB 'Double Sided '
ENDIF

DB 'ver of 01-29-82"',0

LXI SP,80H
IF INTRP AND NOT DMACNTL
EI

ENDIF

IF  MSIO2
MVI A,3

OUT CCOM
OUT LCOM
MVI A,l1lH
OUT CCOM
OUT LCOM
ENDIF

IF TARDEL OR ISIO2
LXI H,IOINIT
MVI B,4

MOV A,M

OUT CCOM
OUT LCOM

INX H

DCR B

JNZ INITIO
ENDIF

IF  TUART
MVI A,l

OUT 54H

OUT 52H

LXI H,BAUDRS
MVI A,llH
OUT 02H

MOV A,M

INX H

ouT 0

CALL CONIN
CALL CONIN
CPI ODH

MVI A,l

JNZ IT1
ENDIF

IF  SOLOS
CALL CLRSCR
ENDIF

IF DMACNTL
LXI H,RWDMA

SHLD DMAENT+1
ENDIF

this section is executed whenever reset and run
is pushed, after the coldstart loader reads in
the cpm system.

;set stack pointer.
;if interrupts allowed,
:enable them here.

;if mits 2sio,
;initialize 2sio.

;point to 8251 init. bytes

:there are 4 of them
;get a byte

;out to command port of console
;out to command port of lister

;bump pointer
;decrease count
;loop till done.

;if cromemco tuart,
;set a = 1.

;select device a.
s;reset device b.

;get adr of baud rate table.

;octuple the clock.
1 & reset current dev.

;get baud rate from table.

;increment pointer.
sset baud rate.

;read keyboard.

;read keyboard again.
;if not carriage-return,
;slow the clock.

;until a carriage-return.

;1f proc tech solos,
;clear screen.

;point to dma routine

;modify boot jmp address.



1y TIMBK AND TARKBBELL 71L uUSLINy vaLelrl Ccpu

MVI A,CNTRO+RLWORD+MODE2+BINARY ;init 8253
OUT TCMND ;send it to command port
LXI B,33333 ;time constant for 60 hz
MOV A,C

ouT TCHO :1s byte of count

MOV A,B

OuT TCHO ;ms byte of count

ENDIF

JMP BOOTF :£inish boot

i
IF TARDEL OR ISIO2
IOINIT: DB OAAH,040H,0CEH,037H

ENDIF
1’
IF TUART ;1f cromemco tuart,
BAUDRS: DB 94H,0CEH,0A2H,92H,88H,84H,82H,1
ENDIF
’
ORG BIOS-64 ;hide rest of boot here.
BOOTF: XRA A ;clear scratch area.
STA IOBYTE ;clear i/o byte.
STA CDISK ;select drive zero
MVI B,ENDZ-STARTZ ;get length of zero area.
LXI H,STARTZ ;get scratch address.
BOOTL: MOV M,A ;put zero in memory.
INX H ;increment pointer.
DCR B ;decrement counter.
JNZ BOOTL ;loop till done.
IN CDATA :clear console status.
LXI H,SMSG ;point to sign on.
PMSG: MOV A,M ;get a byte of the message
INX H ;bump memory pointer.
ORA A ;is it a zero?
Jz GOCPM ;yes, we are done, jmp to cpm.
Mov C,A ;nope, print more message.
CALL CONOT ;use the conot routine.
JMP PMSG ;and loop till done.
’
ORG BIOS ;start of cbios structure.

i/o jump vector

this is where cpm calls whenever it needs to do any input/output
operation. user programs may use these entry points also, but note
that the location of this vector changes with the memory size.

® Ne we we we wo

7
DMAENT: JMP BOOT ;from sboot loader,changed for dma.
WBOOTE: JMP WBOOT ;from warm boot.
JMP CONST ;check console kb status.
JMP CONIN ;read console character.
JMP CONOT ;write console character.
JMP LIST ;write listing char.
JMP PUNCH ;write punch char.
JMP READER ;:read reader char.
JMP HOME ;move disk to track zero.
JMP SELDSK ;select disk drive.
JMP SETTRK ;seek to track in reg a.
JMP SETSEC :set sector number.
JMP SETDMA ;set disk starting adr.
JMP READ ;read selected sector.
JMP WRITE :write selected sector.
JMP PRSTAT ;list status check.
JMP SECTRAN ;sector translate routine.

.
14
-
7

this section defines the the disk parameters



DPBASE EQU § :base of disk parameter block

DPEOQ: DW XLTO0,0000H ;translate table
DW 0000H, 0000H sscratch area
DW DIRBUF,SDTAB+3 ;dir buff, parm block
DW Csvo0,ALVO ;check, alloc vectors

DPE1l: DW XLT1,0000H
DW 0000H,0000H
DW DIRBUF ,DPB1l
DW Csvl,ALV1

DPE2: DW XLT2,0000H
DW 0000H,0000H
DW DIRBUF ,DPB2
DW Csv2,ALV2

DPE3: DW XLT3,0000H
DW 0000H, 0000H
DW DIRBUF ,DPB3
DW Csv3,ALV3

the following describes the disk physical nature, such as
sectors/track,directory size, etc...
the following table defines a single density drive.

o we Neo No wo

SDTAB: EQU § ;one of 4 disk parm. blocks
DB 00H ;log byte single density
DW XLTO ;use single density translate tab.
DW 26 ;sectors/track
DB 3 ;block shift
DB 7 ;block mask
DB 0 ;extnt mask
DW 242 ;disk size - 1
DW 63 ;directory max.
DB 192 ;allocO
DB 0 ;allocl
DW 16 ;check size
DW 2 ;number of system tracks
’
IF DUBSID ;1is using double sided drives.

defines a single density/ double sided disk

e wo “o

DB 02H ;1log byte doub sided
DW XLTO

DW 26

DB 4

DB 15

DB 0

DW 242

DW 95 ;allow 95 entrys for dir.
DB 192

DB 0

DW 24

DW 2

ENDIF

the following table defines a double density drive.

DTAB: DB 0l1lH ;1log byte doub den/sing sided
DW 0 ;ho sector translate table.
DW 51 ;51 sectors.
DB 4 ;block shift.
DB 15 ;block mask.

DB 0 ;extent mask.

- - - s 9 D -
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DW 95 ;directory max.
DB 192 ;allocO
DB 0 ;allocl
DW 24 ;check size
DW 2 ;number of system tracks.
’
IF DUBSID ;1f using double sided drives.

defines a double density/doub sided drive

~e weo weo

DB 03H ;1log byte and dub sided
DW 0
DW 51
DB 5
DB 31
DB 0
DW 237
DW 95
DB 192
DB 0
DW 24
DW 2
ENDIF

sector translation table

DG N N we

LTO EQU §$ ;start of trans. table
DB 1,7,13,19,25
DB 5,11,17,23,3
DB 9,15,21,2,8
DB 14,20,26,6,12
DB 18,24,4,10,16,22

14

DPB1 EQU SDTAB+3 ;equivalent parameters
XLT1 EQU XLTO ;same translate table
;

DPB2 EQU SDTAB+3

XLT2 EQU XLTO

;

DPB3 EQU SDTAB+3

XLT3 EQU XLTO

7

;disk set up routine. this routine is common to both the
;read and write routines for dma operation. this routine
;may be used stand alone by passing parameters to it and
;jumping to wboot-3 hex. this jump vector is changed when
;cp/m is booted up.

entery point = rwdma:

® w8 we “w

;user must set up dmaadd for memory address and

;user must set up disk sector with 'setsec' entry

;the track to read or write must be set up using 'settrk'
;before using rwdma routine externally.

;entry parameters:

:b = floppy disk (1793) read/write command byte

;C = floppy disk (1793) force interrupt command byte
;d = dma (8257) read/write command + high byte count
;e = dma (8257) low byte count (80 hex = 128 bytes)
;exit values

:b,c = floppy commands

;jd,e = dma command + byte count.

:h,1 = (h,1 + d,e)



o1}

= IL1OppYy AlsK status opyte

stack usage is 1 level deep.

~e we “weo weo

IF DMACNTL 1if using dma control
14
DMARW: STA ERCNT ;save error count.
RWDMA: LDA SECT ;get sector to read/write
OUT SECTP ;and send it floppy chip.
LHLD DMAADD ;get cpm dma address.
DMARWE: XRA A :clear accum.
OUT CMND ;reset dma chip.
MOV A,C ;force interrupt command byte
OUT DCOM :send it to controller.
MOV A,E ;byte count to transfer
DCR A ;count = count - 1.
OUT WCTO ;send it to dma chip.
MOV A,D ;get read/write code.
OUT WCTO ;and tell dma chip what to do.
MOV A,L ;get low address byte
OUT ADRO ;and send it to dma chip.
MOV A,H ;get high address byte
OUT ADRO ;and send it to dma chip.
MVI A,41H ;set up for request ch. 0
OUT CMND :send it to controller.
CALL HDLD ;check head load bit.
ORA B ;'or' in the read/write bits.
OoUuT DCOM ;tell floppy chip what to do.
7
;adjust h,l1 for 128 byte increase.
’
PUSH D ;:save d,e
MOV A,D ;get dma command byte
ANI 3FH ;strip off command bits 7 & 6
MOV D,A ;now set for h,l1 adjust.
DAD D ;add it to h,l.
POP D srestore d,e

general purpose wait routine.

“e w» we

MVI A,20H
CNTLOOP:DCR A

JNZ CNTLOOP
SLOOP: 1IN DMACHK

RLC

JC SLOOP

IN DSTAT

RET

ENDIF

¢ we we weo

WBOOT: LXI SP,80H

’

;count value.

;loop till = zero.

;check for operation done.

;by looking at bit 7.

;loop till bit 7 = 0.

;check and return disk status.
;return to caller.

warm-boot - read the ccp back into memory. bdos and bios
assumed still in memory. if they are not, a cold start will
;have to be done to bring them back into memory.

;Set stack pointer.

IF INTRP AND NOT DMACNTL;if interrupts allowed,

EI
ENDIF

;
IF  LSTPAG
XRA A
STA LFCNT
ENDIF

;
MVI C,0

;allow them here.

;1f list device paging,
;reset line-feed count.

:select disk 0.
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RBLK1:

-e

OCPM:

7
RDERR:

check

we weo weo

CONST:
CONST1:

e e

e wo wo

STATCON:IN

SELDSK
CALL HOME

LXI H,0

SHLD DRVFLG
SHLD DRVFLG+2

CALL

;move to track zero.

;clear h,1
;clear drive flags

;get # sectors for cpm read.
strack (b)=0, sector (c)=2.

;1f interrupts allowed,
;disable them here.

;get starting address.
;set starting address.

;read starting at sector in c.

sread a sector back.

;1f error, print message.
;increment sector number.
;decrement sector count.
;not zero, keep reading

IF INTRP AND NOT DMACNTL;if interrupts allowed,

MVI B,NSECTS
MVI C,2

IF INTRP AND NOT DMACNTL
DI

ENDIF

LXI H,CPMB

SHLD DMAADD

CALL SETSEC

PUSH B

CALL READ

POP B

JNZ RDERR

INR C

DCR B

JNZ RBLKL

EI

ENDIF

MVI A,0C3H
STA O

LXI H,WBOOTE
SHLD 1

STA 5

LXI H,BDOS
SHLD 6

LXI H,80H
SHLD DMAADD
LDA CDISK
MOV C,A
JMP CPMB
CALL RECOV
JMP WBOOT

console input status.

CALL STATCON
Mvi A,O0

IF RDYLO
RNZ
ENDIF

IF RDYHI
RZ
ENDIF

cMA
RET

IF NOT SOLOS
CSTAT

ANI CKBR

;allow them again here.

set up jumps into cp/m in lower memory.

;put jmp to wboot
sadr at zero.
;warmboot entry point
;set it.

;set jump instruction.
;put jump to bdos

;at adr 5,6,7.

;set default dma adr.
;save it.

;get disk number to
;pass to ccp in c.

; jump to ccp.

:we have an error in booting.
;do a warm boot.

;check console status port.
;set a=0 for return.

;1f status ready low,
;not ready when not 0.

;1f status ready high,
;not ready when zero.

;1f ready a=ff.
sreturn from const.

statcon - check keyboard status

;in status port
;mask ready bit.
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ENDIF

read a character from console.

CONIN:

-.

~e

~e

~e

~e

write

() ~e ~e ~o

ONOT:

CONOT1:

.

e

~e

© we

IF NOT SOLOS ;if not proc tech solos,
CALL STATCON ;read console status.
ENDIF

IF SOLOS ;if proc tech solos,
CALL KBD ;read sol keyboard.

Jz CONIN ;ready when not zero.
ENDIF

IF RDYLO AND NOT SOLOS

JNZ CONIN ;loop until low.

ENDIF

IF RDYHI ;if ready when high,

Jz CONIN ;loop until high.

ENDIF

IF NOT SOLOS ;1f not proc tech solos,
IN CDATA ;read a character.

ENDIF

ANI 7FH ;make most sig. bit = 0.
RET ;return from conin.

a character to the console device.

IF CONUL ;if nulls required,
MVI A,O0AH ;if it's a 1f,

CMP C :then hop out

Jz CONULL ;to null routine.
ENDIF

IF NOT SOLOS AND NOT VIDEO

IN CSTAT ;read console status.
ANI CPTR ;1f not ready,
ENDIF

IF RDYLO AND NOT SOLOS AND NOT VIDEO

JNZ CONOT1 ;loop until low.
ENDIF

IF RDYHI AND NOT VIDEO ;if ready when high,
Jz CONOT1 ;loop until high.
ENDIF

IF NOT SOLOS AND NOT VIDEO

MOV A,C ;get character.

OuUT CDATA ;print it.

RET ;return.

ENDIF

;this routine calles your video driver routine which must

;be in rom. all registers must be saved and restored by your

;video driver in order to be compatiable with cpm. cpm passes
;the char. to be output in the ¢ register. make any changes

;in this routine to pass the char from reg c to the register

;your video driver expects it to be in.

7

IF VIDEO ;if using a video driver in rom.

. . R T



Mmuv A,C ;jget tne cpul cliar 1Liicv rey o

CALL OUTADDR ;call your video driver.
RET jreturn to cpm.
ENDIF
14
IF CONUL
CONULL: PUSH B ;save b&c.
MVI B,CNULL+1 ;get null count.
CONUL1l: CALL CONOT1 ;print cr.
MVI C,0 ;get null char.
DCR B ;decrement counter.
JNZ CONUL1l ;do next null.
POP B ;restore bs&c.
MOV A,C ;restore a.
RET sreturn.
ENDIF
’
IF SOLOS ;if proc tech solos,
PUSH B ; save bé&c.
Mov B,C ;put char in b regq.
CALL SCRN ;output char to solos.
POP B ;restore bs&c.
MOV A,C ;put char in a.
RET sreturn from conot.
ENDIF

select disk number according to register c.

3
’
3
’
.
7

S

ELDSK: LXI H,O0 ;set up for error code
Mov A,C ;get new drive.
CPI NDISK ;calling undefined drive ?
RNC ;if no cy, h,1 tells cpm yes.
LXI H,DISKNO ;get old drive number.
MOV A,M ;get old disk number.
'
IF DUAL ;if dual drive,
ANI OFEH ;clear out bit 0.
ENDIF
’
MOV E,A ;put old disk no. in d&e.
Mvi D,O0
LXI H,TRTAB ;get address of track table.
PUSH H ;save address of trtab.
DAD D :add disk no. to address.
IN TRACK ;read 1771 track register.
MOV M,A ;put into table.
MOV A,C ;get new disk number.
1
IF DUAL :if a dual drive,
ANI OFEH ;clear bit 0.
ENDIF
’
MOV E,A ;put new disk no. in d&e.
POP H s;restore address of trtab.
DAD D ;add disk no. to address.
MOV A,M ;get new track number.
OUT TRACK ;put into 1771 track regq.
MOv A,C ;update old disk number.
STA DISKNO
ADD A ;put bits 1&2 at 4&5.
ADD A
ADD A
ADD A
STA LATCH ;save new latch code.
DENSITY:LXI H,DRVFLG ;point to drive den. flag
MVI B,O0 ;clear reg b.

—— — . . - e V- .



"DAD
MoV
ORA
JM
PUSH
LDA
ouT

read track

~o wo wo

MVI
STA
CALL
LHLD
PUSH
LXI
SHLD

e weo weo

CALL

~e weo wo

B
A,M

A
LOGED
H
LATCH
DCONT

;1lNaex 1Nto arive Lidy 1vuce,
;get the flag byte

;logged in?

;yes, it's logged.

;no, save flag address.
;get latch code

;change latch or density

0 sector 1 for density byte at 7e hex.

A,l
SECT
HOME
DMAADD
H
H,DBUFF
DMAADD

READ

POP H

SHLD DMAADD

POP H

LDA DBUFF+7EH

ORI 80H

MOV M,A
LOGED: LXI B,18

ANI 12H

ORA A

LXI H,SDTAB

J%  DENSIT1
'

IF  DUBSID

DAD B

CPI 2

J%  DENSIT1

DAD B

CPI 10H

J7  DENSIT1

ENDIF
r

DAD B
DENSIT1 :XCHG

LDAX D

INX D

STA DENS

PUSH D

CALL PARINDX

POP D

LXI B,0208H
MOVE: LDAX D

MOV M,A

INX D

INX H

DCR B

JNZ MOVE

DAD B

MOV M,E

INX H

MOV M,D

.
’
3
’

select drive as a function of

:sector 1.

;save the sector value.
;home the drive.

;get cp/m dma address value
;save it on the stack.
;point to the dma buffer.
;set up read dma address.

read the data using read routine.

;cbios read routine.

get density byte value and determine drive status.

s:restore dma address from the stack.
; and restore the cp/m dma address.
;restore density flag address.
;index into dbuff to location dbuff+7e.
;set logged in bit

;place it in flag table.

;index value through drive table.
;mask density and side bits out.
;single density?

;point to start of tables

;yes, overlay param. block

;no, add offset to next table
;single den doub sided?

;yes

: ho

;doub den single sided?

;yes

;no, must be doub den , doub sided

;drive table pointer --% d,e
;get log and drive type byte.
;bump pointer

;set current drive density.
;save drive table pointer.
;compute parameter overlay area.
;restore drive table pointer.

:b = 2, ¢ = 8 (count values).
;get x1t0 byte.

;and put it into dw table for drive.
; bump

; pointers

:decrease count.

; and loop till zero.

;now add index into dpb0 area.
;get low pointer byte.

;bump pointer.

;get high pointer byte.

h,1l
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PARINDX:LHLD DISKNO

move disk

.
4
.
’
3
14
3
14

S

ETTRK:

~e

i
SIDE2:
SETLAT:

~e

OLDLAT:

SFLAG:

1
NOTSID:

TRKSET:

LXI D,DPBASE
DAD
DAD
DAD
DAD
DAD
XRA
RET

rJommmm

Mvi C,0
MVI A,STPRAT
ouT DCOM

LHLD LATCH
MOV A,H
ANI OB7H
MOV H,A

IF DUBSID
LDA DENS
RRC

RRC

JNC NOTSID
MOV A,C
RRC

MOV B,A
MOV A,L

JC  SIDE2
ANI OBFH
JMP SETLAT
ORI 40H
STA CLATCH
ANI OBFH
CALL OLDLAT
MOV A,B
ANI 7FH
MOV C,A
JMP TRKSET
ENDIF

IF NOT DUBSID
JMP NOTSID

ENDIF

CMP H

MVI A,OFFH
JNZ SFLAG
CMA

STA HLSF
RET

MOV A,L

STA CLATCH
CALL OLDLAT

LDA DENS
RRC

JNC

TRKSD

to track zero.

;load disk number and zero byte
;ggint to disk parm start.

P %4

i*8

;%16

;compute index for the drive
;set a = 0.

sreturn from seldsk.

;seek to track zero.
s;restore command
;tell controller.

set track number to whatever is in register c.
also perform move to the correct track (seek).

;get new and old latch.

;get latch value.

;strip density and side bits.
;restore it.

;1f using double sided drive.
;check if double sided.

:look at bit 1.
;if bit 1 = 0, it's single sided.

;it's doub sided, so get track number,

;divide by 2.

;save it in reg b.

;get old latch value.
;change side if odd track.
;clear side bit from latch.
;go set the latch.

;turn on side select bit.

;save it for later.

;clear side bit.

;check for drive change.
s;restore doub sided trk number.
;clear bit 7.

;trk number now in reg c.

;check for density of track going to.

;1f not using double sided drive
; jump around subroutine.

snew = old?
:1f not, set = ff

;new = old, set = 0.
;save head load select flag.

;get latch value.

;save it

;check for drive change.
;check drive density flag.
;is bit 0 = 0?

;yes, we are single density.

— P T S PP JR
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TRKSD:

TRKDD:

move

U] ~e e ~o

EEK:

SRETRY

THERE:

NOTHR:

-

e

e

ETSEC:

;translate the sector given b,c

MUV A,C
CPI 1

Jc TRKSD
LDA CLATCH
ORI 8

JMP TRKDD
LDA CLATCH
ANI OF7H
STA CLATCH
OUT DCONT
MOv A,C
STA TRK

the head to the track in

PUSH B
MOV B,A
MVI A,RTCNT
STA SERCNT
IN TRACK
CMP B

JNZ NOTHR
POP B

RET

MOV A,B
OUT DDATA
MVI A,l14H+STPRAT+HLAB
OUT DCOM
IF NOT DMACNTL
IN  WAIT
IN  DSTAT
ENDIF

IF DMACNTL
CALL SLOOP
ENDIF

ANI 91H

J% THERE
LDA SERCNT
DCR A

JNZ SRETRY
POP B

PUSH B

CALL RECOV
POP B

MOV A,C
JMP SEEK

set disk sector number.

Mov A,C
STA SECT
RET

710, tesuture LLals lmuuver .
;is it track 1?

;if less than, set single density.

;get current latch value.
;set for double density.

;get current latch value.

;turn off bit 4 (single density).

;save new latch value.

;select disk and make density change.

;restore track value
;update o0ld with new.

register a.

; save bé&c.

;save destination track.
;get retry count.

;store in error counter.
;read present track no.
;same as new track no.?
;jump if not there.
;restore bé&c.

sreturn from seek.
;restore a from b.
;track to data register.
;get step rate, do

;seek with verify.

;wait for intrq.
;read status.

;ho wait status check.

;look at bits.

;ok if zero.

;get error count.
;decrement count.

;retry seek.

;restore be&c.

; save

;1f seek retry = 10 check

;recover track number.
; for cntl-c for abort.

;get sector number.
;put at sect # address.
sreturn from setsec.

using

;the translate table;given by d,e

SECTRAN:

MOV L,C
INR L
MOV A,D
ORA E
RZ

;get physical sector number
;bump it by one.

;are we using no xlat table?
;it will be zero if not.
;return if it is zero.

P



ACHG jil,L = LvrLans
DAD B :h,1 trans (sector)
MOV L,M ;1 = trans (sector)
MVI H,O0 ;clear reg h
RET ;h,1 = translated sector
7
;: set disk dma address.
7
SETDMA: MOV H,B ;move b&c to hs&l,
Mmov L,C
SHLD DMAADD ;put at dma adr address.
RET ;return from setdma.
7
; hdld - get head-load bit if required.
;
HDLD: LDA HLSF ;get head-load flag.
ORA A ;is a = zero?
JZz HDLD1 shop if so.
CMA ;set a = 0.
STA HLSF ;set flag = 0 if not.

.
’

;1f changing to a new drive, perform a seek to
;the same track to unload the head on new drive.

3
4

IN TRACK ;get present track
‘OUT DDATA :tell controller.
MVI A,l10H+STPRAT
OouUT DCOM
’
IF NOT DMACNTL
IN WAIT ;wait for intrq.
ENDIF
’
IF DMACNTL
CALL SLOOP ;check dma status port.
ENDIF
’
HDLDl: 1IN DSTAT sread 1771 status.
ANI 20H :look at hl bit.
MVI A,4
RZ ;return if head is not loaded.
SUB A shead is already loaded.
RET sreturn from hdld.

read the sector at sect, from the present track,
use starting address at dmaadd.

Ne we weo ~o

READ: MVI A,RTCNT ;jget retry count.
RRETRY:
IF DMACNTL
LXI B,80D0OH ;floppy read, force interrupt.
LXI D,4080H ;dma read, dma count byte
CALL DMARW ;enter common read/write routine.
ENDIF
1
IF NOT DMACNTL
MVI B,80H ;floppy read command byte.
CALL DSKSET ;set up disk controller.
ORA B ;'or' in the read command.
READE: OUT DCOM ;send command to 1771.
RLOOP: 1IN WAIT ;wait for drq or intrq.
ORA A ;set flags.
Jp RDDONE ;done if intrq.
IN DDATA ;read a data byte from disk.
MOV M,A ;put byte into memory.

INX H ; increment memory pointer.

AAAAA R P (. S



My  RLUOUOUP
RDDONE: IN DSTAT

jReCcp Leauliuy.
;read disk status.

ENDIF
1
IF INTRP AND NOT DMACNTL;if interrupts allowed,
EI ;allow again here.
ENDIF
r
ANI 9DH :look at error bits.
RZ ;return if none.
CALL ERCHK ;:check for seek error.
JNZ RRETRY ;try to read again.
CALL RECOV ;check for abort or continue
JMP READ ;1f not cntl-c, try to read again.

* we

;recov

;this routine is called by any read,write,seek routine if the retry
;count goes to 10. if it does,this routine calls conin for a key to
;be pushed. if the key is a cntl-c, then a warmboot is executed. if
;any other key is pushed, then a return is made back to the caller

;and that routine is retried for 10 more times.

7

RECOV:
MVI C,'e'!
CALL CONOT
CALL CONIN
CPI 03H
RN2Z
JMP WBOOT

o we ~o

!
ERCHK: ANI 10H

JNZ CHKSK
CHKOK: LDA ERCNT

DCR A

RET

.
’

;error code

;print it

;check for pushed key.
;is it a cntl-c ?

;return to caller if not.
;ves, do warmboot.

erchk - check for record not found error.

;if record not found,
;do a check on seek.
;get retrys allowed
;decrease it,

;and return with number.

;check for seek to correct track,

;and change if necessary.

.
’

IF NOT DMACNTL
CHKSK: MVI A,0C4H

OuT DCOM
IN WAIT
IN DDATA
PUSH PSW
CHKS2: 1IN DMACHK
ORA A
JP CHKS3
IN DDATA
JMP CHKS2
CHKS3: 1IN DSTAT
ENDIF

~e

IF DMACNTL
CHKSK: LXI H,BIOS-7
LXI B,0C4D0H
LXI D,04006H
CALL DMARWE

ORA A

Jz CHKS4
CALL HOME
JMP CHKS5

ENDIF

e

:send command to 1771
;to read address.

;wait for drqg or intrq.
;read the track address.
;save it on the stack.
;wait for intrqg.

;set flags.

;done with read adr op.
;read another byte.

;do it again.

;read disk status.

;point to unused space

;read address, force interrupt cmnds.

;dma read, count byte

;read the id using dma control.
;set flags.

;read adr ok if 0.

;otherwise, home first.



CHKS4:

.
’

CHKS4:

~e

CHKSS5:

3
14

DSKSET:

~e

~e

o Ne No we

7
WRITE:
WRETRY :

~e

WRITE2:
WLOOP:

WDONE :

~e

-

1F NUT DMACNTL

POP PSW ;update track register.
ENDIF

IF DMACNTL

IN SECTP ;get the track byte
ENDIF

OUT TRACK

LDA TRK ;get required track no.
CALL SEEK ;move the head to it.
JMP CHKOK ;exit from error check.
IF NOT DMACNTL

STA ERCNT ;store in error ctr.
MVI A,O0DOH ;cause interrupt.

OUT DCOM

XTHL : some

XTHL ; delay

ENDIF

IF INTRP AND NOT DMACNTL;if interrupts allowed,
DI ;disable them here.
ENDIF

IF NOT DMACNTL

LHLD DMAADD ;get starting addr.

LDA SECT ;get sector number.

OUT SECTP ;set sector into 1771.
CALL HDLD ;get head-load bit?

RET sreturn to caller

ENDIF

write the sector at sect, on the present track,
use starting address at dmaadd.

MVI A,RTCNT ;jget retry count.

IF DMACNTL

LXI B,0AO0DOH ;floppy write, force interrupt.
LXI D,08080H ;dma write, dma count byte.
CALL DMARW ;enter common read/write routine.
ENDIF

IF NOT DMACNTL

MVI B,0AQH ;floppy write command byte.
CALL DSKSET ;set up floppy controller.
ORA B ;'or' in write command.

ouT DCOM

IN WAIT ;wait for ready.

ORA A ;set flags.

JP WDONE ;hop out when done.

MOV A,M ;get byte from mem.

OUT DDATA ;write onto disk.

INX H ;increment mem ptr.

JMP WLOOP : keep writing.

IN DSTAT ;read disk status.

ENDIF

IF INTRP AND NOT DMACNTL;if interrupts allowed,

EI ;enable again here.

ENDIF

ANI OFDH ;look at these bits.

RZ sreturn if no err,.

CALL ERCHK ;check/correct seek err.



JNZ  WREI'RY ;try to wrilite agailn.
CALL RECOV ;check for abort
JMP WRITE ;retry write again.

’
;list status check routine

7
PRSTAT: CALL PSTAT ;check printer status port.

7

MVI A,O ;return status activity.
7

IF TARDEL OR RDYLO

RNZ

ENDIF

-e

IF NOT TARDEL AND RDYHI
RZ
ENDIF

-.

CMA ;invert it

punch and reader are not supported.

~e weo wo

PUNCH:
READER: RET
i

;pstat - printer status check routine.

PSTAT: 1IN LSTAT ;read printer status port.
;
IF NOT TARDEL
ANI LRBIT
ENDIF
H
IF TARDEL
ANI 81H ;mask ready bits
XRI 81H
ENDIF
RET ;return to caller
7
; write a character on listing device.
7
LIST:
IF LSTNUL ;1f nulls or paging,
MVI A,0DH ;if it's a cr,
CMp C ; then hop out to
JZz LINUL ;null routine.
ENDIF
7
IF LSTPAG ;1f paging
MVI A,OAH ;get a linefeed
CMP C :does it match?
Jz LINUL3
MOov A,C
CPI O0CH
RZ
ENDIF
7
LTBSY: CALL PSTAT ;read lister status.
H
IF TARDEL OR RDYLO
JNZ LTBSY ;loop till low.
ENDIF

-e

IF NOT TARDEL AND RDYHI
Jz LTBSY ;loop till high.



- ENDLE

-e

MOv A,C ;get data byte.
OUT LDATA ;print it.
RET ;return from list.
7
IF LSTNUL ;1f list nulls
LINUL: PUSH B ; save bé&c.
MVI B, (LNULL AND OFFH)+1 ;get null count
LINULl: CALL LTBSY ;print (cr first).
Mvi C,0 ;get null char.
DCR B ;decrement counter.
JNZ LINUL1 ;do next null.
JMP LINUL2 ;exit the routine.
ENDIF
’
IF LSTPAG ;1if list dev. paging,
LINUL3: PUSH B ;save b,c pair
LDA LFCNT ;get line-feed count.
INR A sincrement it.
STA LFCNT ;save it back.
CPI LINCNT-(LINCNT/11l) ;end of page?
MVl B,l1 ;set up for 1 1f.
JNZ NOTEOP ;hop if not end.
XRA A ;set 1f count = 0.
STA LFCNT
MVI B, (LINCNT/11)+1 ;between pages.
NOTEOP: MVI C,0AH ;get line-feed code.
LSTPAl: CALL LTBSY ;print line-feed.
DCR B ;decrement 1f counter.
JNZ LSTPAl ;do next line feed?
ENDIF
’
IF LSTNUL OR LSTPAG ;if nulls or paging,
LINUL2: POP B ;restore bs&c.
MOV A,C ;restore a.
RET sreturn from list.
ENDIF
r
ENDPROG EQU $-1 ;ending address.

4

;note: as there are only six (6) sectors available for cbios on &fEZ:TM’”MMMM
;the second system track (1), the last address before this point

;should be no greater than the cbhios starting address + 037f (hex).

;this will normally be xd7f (hex).

bios scratch area.

® weo we

1

TRK: DS 1 ;current track number.

SECT: DS 1 ;current sector number.
DMAADD: DS 2 sdisk transfer address.

the next several bytes, between startz and
endz, are set to zero at cold boot time.

e we weo wo

STARTZ: :start of zeroed area.
DISKNO: DS 2 ;disk number

special flags.

~o wo wo

HLSF: DS 1 s head-load select flag.
LFCNT: DS 1 ;paging line-feed count.

trtab - disk track table - present position of
heads for up to 4 drives.

~e “wo we
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TRTAB:
DRVFLG:
DENS:
ERCNT:
SERCNT :
LATCH:
CLATCH:
I’

ENDZ
BEGDAT
DIRBUF:
ALVO:
Csvo:
ALV1:
Csvl:
ALV2:
Csv2:
ALV3:
Csv3:
ENDDAT
DATSIZ

DBUFF:

4

Ak

DS
DS
DS
DS
DS
DS
DS

EQU

EQU
DS
DS
DS
DS
DS
DS
DS
DS
DS
EQU
EQU

DS

ORG
END

4

4 ;drive density flags.

1 ;current drive density value.

1 ;error count for retries.

1 ;Seek retry counter.

1 snew code for latch.

1 ;current code in latch.

$

$

128 ;directory buffer

31

24

31

24

31

24

31

24

$

$-BEGDAT ;total size of disk parm storage.
128 ;128 byte density select buffer.
ENDPROG :show actual ending address of bios



’
; tarbell electronics cp/m coldstart loader
; version of 10-27-81.

modified for dma control - 1-5-80.

modified for reading larger bios from trk 1 - 6-5-80.
modified for tarbell cpu card - 7-3-80.

modified to clear extended latch on disk board 6-29-81
modified for doub den side 1 system track 9-29-81

added larger sector check in seccmp + 1 lable 10-27-81
g.w.mulchin

tarbell electronics

- i — o —— — ——————— ———— ————— - ——— — ———— — —— ——— T ———— o — ————— ——— - — — o

copyright (c) 1980, 1981 tarbell electronics
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** note **

*
* *
* *
* *
* *
* the equate for double density (doubden) must only be *
* set true for a disk which is formatted in double density only *
* and one which you wish to put an operating system on to. *
* otherwise, leave it false if you are building an operating *
* system on to a single density formatted disk. *
* *
* *

khkkkkkkkhkkkkkkhkhkkhkkhkhkhhhkkhkkkkhkkkkkkhkkhkhhkhhkhhkkkkkkhkkhkkkhkkkikkkk

this program is loaded at location zero by the bootstrap program,
and executed. its purpose is to load and execute the cp/m disk
operating system at the top of the memory in use.
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7

FALSE EQU O ;define value of false.

TRUE EQU NOT FALSE ;define value of true.

H

;********* this is the area to make changes in kkhkkhkkhkhkkkkkhkkkkkkkk*k
jR*xkkkk%k* for different system configurations **kkkkkkkkkdkkkkkkkk

: %* %
MSIZE EQU 64 ;memory size in decimal kb. **
TARBELL EQU FALSE ;true if using tarbell cpu. **
DUBSID EQU FALSE ;jtrue for double sided systems. * %
DELTA EQU FALSE strue if using delta cpu card **
DOUBDEN EQU FALSE ;true if doub. den disk. *%
DMACNTL EQU TRUE strue if using dma control *%
BASE EQU O ;tarbell i/o ports (00 or 10 hex) * %
DDS EQU 26 ;sectors in trk 1 , (range = 26 to 51) **
DISK EQU OF8H ;disk port base address. * %

* %

H
ekkkkkkhkkkhkkhhhhhkhkhkhkkhkhkkkkkkkkkkkkhhhkhhhkkhkkkkkkkkkkkhkkhkhkhkhkrhhkkk

- ~

IF TARBELL

I0 EQU BASE ;1/0 ports on tarbell cpu.
MMENB EQU IO+10 ;memory management enable port.
MEMMAG EQU BASE+32 ;memory management port.
ENDIF
ADRO EQU OEOH ;dma address port.
WCTO EQU OElH ;dma word count port.
CMND EQU OES8H ;dma command port.
DCOM EQU DISK ;command port.

DSTAT EOU DISK ;status port.



TRACK
SECT
DATA
WAIT
DCONT
DMACHK
EXTMEM
PANEL
CBASE
CPMB
BOOTE
SPT
SDS
NSECTS
RTCNT

7

7
BOOT:

MLOOP:

MOUT:

-e

~e

BLOOP:

RNTRK:
RNSEC:

SECCMP:

.
’

-e

EQU DISK+1 ;track port.

EQU DISK+2 ;1 sector port.

EQU DISK+3 ;data port.

EQU DISK+4 ;wait port.

EQU DISK+4 scontrol port.

EQU DISK+5 ;dma check port.

EQU DISK+5 ;extended disk latch
EQU OFFH ;front panel machines.

EQU (MSIZE-20)*1024
EQU CBASE+3400H;start of cp/m.
EQU CPMB+1600H ;cold boot entry point.

EQU 26 ;number of sectors per track. (sing den)
EQU 25 ;always 25 sectors to read in trk 1.
EQU SDS + DDS ;sectors of cp/m.

EQU 10 ;number of retrys.

ORG O ;start of loader.

IF TARBELL ;1f using tarbell cpu

LXI D,1000H ;count=16, data byte = 0
Mvi C,MEMMAG AND OFFH

MOV A,E ;get address value

ORA C ;make i/o port value

STA MOUT+1 ;modify port on the fly
MOV A,E ;get init value.

CMA ;f£lip it for ram on cpu
OUT BASE ;put it to ram on cpu

INR E ;bump data value

DCR D ;decrease count

JNZ MLOOP :loop 16 times.

OouT MMENB ;enable memory management.
ENDIF

IF DELTA ;1f using delta cpu.

MVI A,1l ;get a 1 in reqg a.

ouT 9 ; and disable cpu rom slot.
ENDIF

XRA A ;clear accum

OUT EXTMEM ;clear extended disk latch
MVI E,RTCNT ;get retry count.

LXI SP,100H ;set stack pointer.

LXI H,CPMB ;cp/m starts here.

MVI D,NSECTS ;number of sectors to read.
MVI C,2 ; sector number.

MVI B,4 ;s for head load.

CALL READ sread first sector.

DCR D ;if done,

JZ BOOTE ;go to cp/m.

Mvi B,O0 sfor no head load.

INR C :increment sector count.
MOV A,C ;done with

CPI SPT+1 sthis track?

Jc RNSEC ;if not, read next sector.

IF DOUBDEN AND NOT DUBSID
MVI A,DDS + 1 ;number of sectors to read on trk 1.
STA SECCMP+1 ;modify sector compare value.

MVI A,8 ;get set double density code
OUT WAIT ;set latch for d.density
ENDIF

IF NOT DUBSID
MVI A,5BH ; step command.
OUT DCOM sissue it.
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READ:

.

e

RLOOP:

e

SLOPP:

CHECK:

HERE:

~e

IN WAIT
ENDIF

IF DUBSID

MVI A,DDS + 1
STA SECCMP+1
MVI A,48H

OUT DCONT
ENDIF

Mvi C,1

JMP RNTRK

IF DMACNTL

MVI A,41H
OUT CMND
MVI A,7FH
OUT WCTO
MVI A,40H
OUT WCTO
MOV A,L
OUT ADRO
MOV A,H
OUT ADRO
ENDIF

MOV A,C
OUT SECT
MVI A,88H
ORA B

OUT DCOM
IF NOT DMACNTL
IN  WAIT
ORA A

JP  CHECK
IN  DATA
MOV M,A
INX H

JMP RLOOP
ENDIF

IF DMACNTL
IN DMACHK

RLC

Jc SLOPP
PUSH B

LXI B,128
DAD B

POP B
ENDIF

IN DSTAT
ANI 9DH
RZ

DCR E

JNZ BLOQOP
CMA

OUT PANEL
JMP HERE
ORG 7DH

IF DOUBDEN AND NOT DUBSID

RST O

swait until done.

;if double sided system.

;number of sectors to read on trk 1.

;modify sector compare value.
;side select and density select
;issue it.

; sector number.
;read next track.

;1f using dma control.
;set up for chan 0 req.

;count for 128 bytes
;read command
;get low address byte

;high address byte

ssector in a.

;set sector register.
;command for read.
;get head load bit.

; issue command.

;if not using dma control.
;wait for drqg.

;set flags.

;jump if done.

;read data.

;put in memory.

;increment pointer.

;loop until done.

;check dma status

; bit 7

;loop if carry

;save b,c pair

;count set for 128 bytes
;adjust h,1 by 128 bytes
;restore bc

;read status.

:look at error bits.

;o0k if zero.

;decrement retry count.

;try again if not zero.

;flip for front panel

;show error code from floppy.
;1 loop.

;put jump here.

;if running double
;do restart 0

density
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DB  ODDH ;this byte must be here if doub den.

DB 0 ;this byte unused
ENDIF

IF DOUBDEN AND DUBSID

RST O

DB ODFH

DB 0

ENDIF

IF NOT DOUBDEN AND NOT DUBSID
RST O ;do warm boot with rst inst.
DB OES5H

DB 0

ENDIF

IF NOT DOUBDEN AND DUBSID

RST O

DB OE7H

DB 0

ENDIF

END BOOT send of boot.



