10 DIGITAL RESEAREH

Post Office Box 579, Pacific Grove, California 93950, (408) 373-3403

MDS BASIC I/0 SYSTEM (BIOS)

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA. 93950 .

SER. ##




] ¥ )’ ¥ ¢ ¥ v i 3 v .
]
S - SS_- - i JUMP VECTOR FOR INDIVIUAL ROUTINES
= 1500 C34415 JHP BOOT
CPli# VERSION 1563 €35415  UBOOTE. JHP WEOOT
—%los COPYRIGHT © 1976 :2?; gg;::: . JHp COHST
56 1 JHP CONEN '
DIGITAL RESEARCH 156C C30116 JHP coNOUT CPIM VERSION
- : P. 0. BOX 579 150; C31716 JHP LIST COFYRIGHT © 1976
151 CIlAlé JHP PUNCH T rerrna
' , WDS 10 DRIVERS FOR CP/H PACIFIC GROVE, CA. 93950 1515 C31D16 WP PEWDER DIGITAL RESTARCH
; ; VERSIOW 1.2 OCTOBER, 1578 - SER. # :g:: E;EU:: j": HONE P. 0. 60X 579
» = BOEH JFOR RELOCAT ¥ = N SELDSK
54 4039 fl's eey 151E C33B16 Jup SETTRK PACIFIC GROVE, CA. 93350
» i COPYRIGHT (C) 1976 1521 C34ei6 Jne SETSEC SER. #
) i DIGITAL RESEWRCH 1524 C34%:6 Jnp SETDMA
: i BOX 579, PACIFIC GROYE CA. - 1527 C34B16 JHP READ
& A 1524 C35416 JHP WRITE .
’ i :
-} 2330 = ;gpg EQU 13 ;CPM VEPSIOHN MUMBER i END OF CONTROLLER = INDEFENDENT CODE, THE REMWINING SUEFIUT
L 1500 = PATCH EGU 1506H*B1RS ] ARE TAILORED TD THE PARTICULAR OPERATING ENVIZNONENT. &ND nml
L . A ; BE ALTERED FOR ANV SYSTEM WHICH DIFFEPS FROW TME INTEL r2S
. 1700 oRe PATCH .
L. 2338 = CPHB ECU BOGH+BIAS ;GWSE OF CPM CONSOLE PROCESSOR ‘ ' THE FOLLOWING CODE ASSUMCS THE MDS MONITOR ENISTS AT BFEecw
by pses = BLOS EQy 905 BIAS JEASIC DOS (RESIDENT PORTION) - i AND USES THE 1-0 SUBROUTINES WITHIN THE MONITOR
) 1588 = CPHL EQU $-CPHE  SLENGTH (1N BYTES) OF CPM SYSTEM i
s Gazh = WEECTS ECU CPHL/128 JHUMBER OF SECTORS TO LOAD i WE ALSO ASSUME THE WDS SYSTEM HAS TWO DISK DRIVES AVARILABLE
1) @3gg = LE1AS  EQU 5aAH-CPHE ,LOADER B1AS VYALUE USED IN SYSGEN 8602 = NDISKS EQU 2 SNUMBER OF DRIVES AVAILABLE
iy sz w OFFSET EOU 2 ;HUMBER OF DISK TRACKS USED BY CP/M 0BFD = REVRT  EQU OF DH S INTERFUPT REVEFT FORT
T, 2234 a DISKA  EQU B4H JALOPESS OF LAST LOGGED DISK ON WARM START BOBFC = INTC EQU BFCH SINTERRUPT MAask PORT
47 Q050 = BUFF Eou BuH JBEFAlILT EUFFER “DDRESS BOF3 = ICON EQU 8F IH ;INTERRUPT CONTROL PORT
€. gada = RETRY  EQU 18 ,MAY RETRIES ON D13k 1,0 BEFORE ERROR QBTE = INTE E0U 8111511188 LENABLE RST BUMARM BOOT)., RST 7 (RIW
5 } i
> i FERFORN FOLLOWIHG FUNCTIONS : MDS MONITOR EQUATES
3 i BOOT COLD STWRT - FEoe = MOHEB  EQU BF363H  ,MDS MOHITOR
3% ¥ wEoLoT UARER STHET (3HYE 170 BYTE)D FFOF = EMONE® EQU BFFOFH JFESTART MONR@ (DISK SELECT ERAROR?
P i (BOOT AHD WEODT ARE THE SAME FOR MDS) FBO3 = c1 EQU BFB83H L CONSOLE CHARWCTER TO REG-A
> i coMsT CONSOLE STHTUS FEQE = RI EQu BFSOEH L READEF IN TO REG-W
) i PEC-# = B& IF MO CHHRACTER RERDY ) FEQI = Co EQU bDFabH JCOHSOLE CHAR FRCNM € TO CONSOLE 0UT
s - FEG-# = FF IF CHARACTER READY FBOC = PO EGU 8F3GCH  ,PUNCH CHAR FROM C TO PUNIH DEVICE
iz s CONIN  COHSOLE CHWPACTER TN (RESULT IN REG-A) FGOF = Lo Eau BFSOFH  LI1ST FROM € TO LIST DEVICE
Zr ¥ COMAOUT CONSOLE CHRRALTER OUT (CH&aR IN REG-C? FBl12 = C5TS EQu BFAI2H JCONSOLE STATUS 03-/FF TO REGISTER R
§) i LisT LIST OUT (CHAR IH REG-C) i
= i PUNTH PUNEH OUT ¢CH&P IH REG-C) i DISK PORTS AND COMMANDS
2> i REWDER PAFER THFE REAGER IN (RESULT TO REG-A) 0078 = BASE EQU 7aH JEASE OF DISK COMMAND 10 PORTS
55 i HOME MOYE T0O TRACK @3 8673 = DSTAT  EQU BASE SBISK STATUS CINPUT)
3y 4 . 0079 = RTYPE  EQU BASE+1 RESULT TYPE CINPUT)
s i CTHE FOLLOUING CALLS SET-UP THE 10 PARRAMETER BLOCK FOR THE 8878 = RBYTE  EQU BASE+3 RESULT BYTE CINPUT)
t2) i KBS, WHICH 15 USED TG FERFORM SUBSEGUENT READS AKD WRITES) )
L33 P SELDSK SELECT DISK GIVEN BY REG-C (8,1,2 ..) @679 = Low €y BASE+] 10PB LOW ADORESS (OUTPUT)
E%] i SETTPK SET TRACK ADLEEES (6,...76) FOR SUBSEQUENT READ/WRITE QE7A = HIGH EQU BASE*2 I0PB HIGH ADDRESS (OUTPUT)
Ve 5 CETSEC SET SECTOR 4DDRESS (1, .. .,26) FOR SUBSEGUENT READ/WRITE 3
V6 N SETDHA SET SUBSEQUENT DMA ADDRESS CINITIALLY BGH) 8004 = READF  EOQU 4H JREAD FUNCTION
125 4 goeE = URITF  EQU 6H JURITE FUNCTION
v i CREAD WND WRITE ASSUME PREVIOUS CALLS TO SET UP THE I0 PARANETER goe3 = RECAL  EaU 34 JRECHLIBRATE DRIVE
153 i READ KEnD TRACK/SECTOR TO PRESET DMA ADDRESS 2004 = 10RDY  EQU 4H 31/0 FINISHED MASK
1a) i URITE WRITE TRACK/SECTOR FROM PRESET DMA ADIRESS 800D = CcR EQU 3DH sCARRIWCE RETURN
ag> PB0A = LF EQU BAH JLINE FEED
05> i
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WBOOT.
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i
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cs
¥BOOT S,
21a¢e0
CLastie
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LR
CLS16

c1
es2n
RULSEC,

cs
CD4BI1S6
C2DAL1S
2nC216
116ka0
19
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JaCl16
FELIA
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65
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] CR,LF. LF s
D8 *@0K CP/H VERS * :
bE VERS/10+°@’, ' *, VERS MOD 18+’0*
T8 CR,LF. 8
1540
iPRINT SIGHGH MESSAGE AKD GO TO DOS 1541
L¥1 SP,BUFF+BaH 1543
LXI H, SICHON 1545
CALL PRILEG  iPRINT MESSAGE 15R6
YFA A SCLEAR ACCUMULATOR 15a8
STh LISKA  SET INITIALLY TO DISK A 137
Jnp GOCPN  4GO TO CP/H 15ac
154D
LOADER OH TRACK @, SECTOR 1., WHICH WILL BE SKIPPED FOR WARM .
RE#D CPs/M FROW TISK - RSSUMING THERE 1S & 128 BYTE COLD STarT _ 13AF
STURT, 1582
LKt SP+BUFF JUSING DNA - THUS 80 THRU FF AVAILABLE FOR STACK .
nvit C.RETRY ;HMAX RETRIES 1587
PUSH B 138A
;ENTER MERE ON ERROR RETRIES 158D
LK B.CPMB JSET DMA ADLRESS TO START OF DISK SYSTEMW i5c@
CALL  ~SETDMA 15€3
ni C,2 SSTART REASING SECTOR 2 15cs
caLL SETSEC g |ises
nvl .8 JSTART REGDING TRACK @ = |iscc
CHLL SETTRK ﬁ < |15CF
nvi c.a JSTART WITH DISK @ " oz
CaLL SELDSK +CHANGES DISKN TO @ #® 2 9
2 g8 [
RE4D SECTORS. COUNT NSECTS TO ZERO P 1503
PIP B J1B-ERROR COUNT Do =R p30e
ni B, NSECTS Sm o= i
JREAD HEXT SECTOR Ao
PUSH B iSAYE SECTDR COUNT pa8 @
CALL READ S=233
Jnz BOOTERR ;RETRY IF ERRORS DCCUR s 23 1504
LHLD 100 JIHCREMENT DMA ADDRESS § 1508
L%l [.123  SCECTOR SIZE 150¢
I4AD ] sINCREMENTED DmA ADDRCSS IN HL ‘
nOv B, H 150F
HOY Col +REALY FOUR CALL TO SET DMA 15E9
caLL SETDMA
LDA 108 JSECTOR NUMBER JUST READ
Pl 26 JREAD LAST SECTOR?
Je RD1 - 15E3
MUST BE SECTOR 26, ZEKO AND GO TO NEXT TRACK . ISE6
LDA 107 JCET TRACK TO REGISTER A 1SES
INR ]
nov C.A JREATY FOR CALL
CHLL SETTRK 1SEC
%RA A JCLEAR SECTOR NUMBER
INP f iTO MEXT SECTOR
nov C. A JREADY FOR CALL
CALL SETSEC
FOP B JRECALL SECTOR COUNT 15F8
ICR B JDONE?
JNZ RDSEC

i
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Gocen,
i
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D3F3

oleeve
Ch431é

3EC3

32e000
210319
226108
Jz0588
216eRs
220s00
323900
2100@F8
2239500

zi@480
4E
FB
Cieene
i
i
BOOTERR,
ci1
@D
CAE3LS

cs
CISALS
L
BOOTER®,
i
21EC1S
CD6AlS
C35415

i

BOOTHSE,
434 14E4ESF

i

I

CONST,

i
C3iz2Fe

]
CONIN.

DONE WITH THE LOAD, RESET DEFAULT BUFFER ADDRESS
JCENTER HERE FROH COLD START BOOT)
ENABLE RSTO AND RST7

Dl

Hvl A 12H JINITIALIZE COMMAND

out REVRT

XRA A

our INTC JCLEARED

Myl A, INTE JRST@ AND RST? BITF—OW—

ourt INTC

SRR a CPJs VERSION

ouT 1CON JINTERRUPT CONTROL COPYR:GHT © 1576
1RaTe) DECE DA

SET DEFAULT GUFFER ADDRESS TO B8OH DiGITAL RL“‘_:“"{

LK1 B, BUFF P.0.B8C0X 579

cALL seTomA PACIFIC GROVE, CA. 83350

RESET MOWITOR ENTRY POINTS

Wl A, JHP SER. #

sTa )

Lxl H, WBODTE

SHLD 1 JJHP UBDOT AT LOCATION C@

5Tn s

Lyl H, BDOS

SHLD 6 JJHP BDDS AT LOCATION S

STa 7*8 iJHP TO MONB® (MAY HAYE BEEN CHANGED BY DITH

L¥1 H, HONB®

SHLD 7eged

LEAVE I10BYTE SET

PREVIOUSLY SELECTED DISK WAS B, SEND PARARETER TO CPA

LRI H. DISKA

nov C. M JLDOKS LIKE A SINGLE PARAMETER TO CPnM
El

JHP CPHE

ERROR COHDITION OCCURRED. PRINT MESSACE AND RETRY
POP B JRECALL COUNTS

DCR c

vz BOOTER®

TRY AGAIH

PUSH B

JHP wanoTte

OTHERVISE TOO MANY RETRIES

LK1 H, BOOTHSG

CaLL ERROR

JHP wBooT iFOR ANDTHER TRY
I8 *CANNOT BOOT'. B

iCONSOLE STATUS TO REG-A
(EXACTLY THE SAME AS MDS CALL)D
JHP CSTS

iCONSOLE CHARACTER TO REG-A



¢v1) 1639 77 MOV noA JSAYE IT IN 10PB
15FE CDB3F8 ChLL cl , 232> 1634 C9 RET
1SFE E6&7F ANT 7FH JRENOVE PARITY BIT A 253> i —
16aé C9 RET 294 3 WRT < P
- T — 295) SETTRK, iSET TRACK ADDRESS GIVEN BY C Cicd V‘Rs'ﬂ"?——-—-——-
HOUT:, COHSOL HARA s0L : 296> 1638 L¥1 H. 10T QPVRBHT @ 1373
i SAME AS NDS CALL, BUT WAIT FOR SLOU CONSOLES ON LINE FEED 297y :5“ ?:“” " noy "’éu "If""-"‘f_(?':\:_:
1€a1 79 L HOY 4, C JRET CHARACTER TO ACCUM 248> 163F 9 RET CIGITAL BESTincy
1582 FEBA Pl LF JEND OF LINE? 299 i 2.0.8IX 579
1624 FS PUSH PSU +SAYE CONDITION FOR LATER® 3000 SETSEC: JSET SECTOR NUMBER GIVEW BY q i
1683 CD@IFB caLL o JSEND THE CHARWCTER C(MAY BE LINE FEED) 30l 1640 21C11E CRT H. 10§ PACIFIC GROVE, CA &3
1608 FI POP PSU 302> 1643 74 KOV H, ¢ SER.
1505 (@ RNZ JRETURN IF IT UASH’T A& LINE FEED 103> 1644 €9 RET |
; 3a4) '
] MAIT 13-CHARACTER TIMES (AT 24028 BAUD) FOR LINME FEED TO HAPPEN 335) SETDMA. SET DMA ADDRESS GIVEN BY REGS B.C
] (THIS UORKS OUT TO AEOUT 56 NILLISECS) 306> 1645 69 KoY LsC
1634 9€32 mvl B, 58 JNUMBER OF MILLISECS TOD WAIT 307> 1646 68 MOV H, B
163C ec£B6 T nvi C.182 JCOUNTER TO CONTROL 1 NILLISEC LDOP 308> 1647 -20216 SHLD 100
160E @D T2, ICR c 4} CYCLE = .8 USEC 339 1644 C9 RET
168F C20El6 JNZ 12 418 CYCLESs 5.5 USEC 318> i
’ mesemmeea 311> READ, iREAD NEST DISK RECORD (ASSUNING DISK/TRK/SEC/BMA SET)
i - 5.5 USEC PER LOOPe 182 = 1061 USEC 312) 1648 8EB4 nvl C.READF JSET TO READ FUNCTION
1612 @5 LR B 313> 164D CD7?Bi6 CALL SETFUNC
1613 C20C16 INZ T 4FOR ANDTHER LOOF 314 1658 CDB416 CALL VAITIO JPERFORM READ FUKCTION
1616 €9 RET 315> 1653 €% RET JMAY HAVE ERROR SET 1IN REG-4
; 316> )
LIST, ;LIST DEVICE OUT 117 :
; (EXACTLY THE SANE As nDs caLL) | CP/M VERSION 316) WRITE, DISK WRITE FUNCTION
1617 C30FF8 Jnp Lo COPYRIGHT ® 1976 319> 1654 0EAS MYl C, WRITF or
i c 328> 16%6 CD7B16 cALL SETFUNC JSET TO WRITE FUNCTION
PUNCH. iPUNCH DEVICE 0UT DIGITAL RESEARCH 321> 1639 CDB416 caLL VAITIO
; (EZRCTLY THE SAME AS MDS CALL) P. 0. BOX 579 322y 165C C9 RET JHAY HAVE ERROR SET
L T e re PACIFIC GROVE, CA. 83950 323 ;
READER: PEARDER CHARARCTER IH TO REG-R R, 325) " UTILITY SUBROUTINES
3 (EXACTLY THE SHME AS MDS CALL) SE! # 326 PRHSG, iPRINT MESSAGE AT H.L TO @
161D ClB6FB JHP RI 327> 165D VE HOV A M
i 328> 165€ B? ORA A 1ZERO?
HOME, JMOVE TO HOME POSITION 329> 1€SF C8 R2
i TREAT AS TRACK 08 SEEK 330 i HORE TD PRINT
1620 @Ee@ Myl .o 321> 1660 ES PUSH H
1622 C33B16 JHP SETTRK 532 1661 4F Hov C.A
i 333> 1662 CDO116 cALL COoNOUT
SELDSK, SELECTY DISK GIVEN BY REGISTER C 334> 1665 El POP H
¥ CP/H HAS CHECKED FOR DISK SELECT @ Ox 1., BUT WE MAY HAVE 135> 1666 23 IHX H
i # SINGLE DRIVE MDS SYSTEM. SO CHECK AGAIN AND GIVE ERROR 3I6) 1667 C35D16 JnP PRNSG
f BY CALLINC MOHBQ 337> ;
1629 79 noy a.C 338> ERROR, ERROR MES3AGE ADDRESSES BY M.L
162¢ FE@2 crl NDISKS 4T00 LARGE? 339> 1664 CDSDIG caLL PRNSG
1628 D4BFFF CHE RMOKE@® JGIVES #ADDR MESSAGE AT CONSOLE 3400 f ERROR MESSACE WRITTEN., WAIT FOR RESPONSE FROM COWSOLE
’ 341> 166D CDFBIS cALL CONIN
1628 17 RAL 342) 1670 GEGD nvl €. CR JCARRIAGE RETURN
162¢ 17 RAL 343> 1672 CDOLIG caLL CONOUT
1620 17 RAL 344> 1675 GEQA nvl C.LF JLINE FEED
162€ 17 RAL 345> 1677 CDB116 CALL CONOUT
L62F E£10 AN 182688 JUNIT NUMBER IN PUSITION 346> 1674 €9 RET JMAY BE RETURNING FOR ANOTHER RETRY
1631 4F HOY C. A JSAYE IT 347> ;
1632 21BEl6 LK1 H, 10F 410 FUHCTION 348) SETFUNC,
1633 7€ KoY R: K 349> | SET FUNCTION FOR NEXT 1+0 C(CONMAND IN REG-C)
1636 E&CF AN 1 1les11118 #MASK OUT DISK HUMBER 356> 1678 21BE1é LxX1 Ho IOF 410 FUNCTION RDIDRESS

1638 B1 ORA c JMASK TH NEU DISK NUMBER
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B
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1658
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16480
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TE
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cs
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ers
pe78
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D379
3E16
viTA

peve
E6R4
Ch5216

D879

FER2
ChAB116
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cs
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valTio,

REWAIT,
i

4
vAITe,

i
i

)
WREADY.

i
WERROR,
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’ ¥ ’ ) ’
: 08>
nov A M JGET 1T TO ACCUMULATOR FOR MASKING 3
ANT 111110088 JREMOVE PREYIOUS COMMAND 4
o0RA ¢ JSET TO NEV COMMAND 4
"oV M. A JREPLACED IN 10PB Niss
T 113>
4>
vt C.RETRY ,MAX RETRIES BEFORE PERM ERROR s
117z
START THE 1/0 FUNCTION AND VAIT FOR COMPLETION Vie> 1606 o
T RTYPE
N REYTE  ;CLEARS THE CONTROLLER oy ishricENess
42
v A, 10PB AND BFFH ;LOU ADDRESS FOR 10PB 122> 168e 360
ouT Loy 1TO THE CONTROLLER 623> 168C 9
n1 A, IGPB SHR 8  1MIGH ADIRESS FOR 10PB 55>
ouT HIGH ;T0 THE CONTROLLER, STARTS OPERATION zo)
1N DSTAT JVAIT FOR COMPLETION b
ANT 10PDY READY? P65 G6Eh 5h
9z vatte 4290 1688 os
4
CHECK 10 COMPLETION OK e i
Ih RTYPE JRUST BE 1,0 COMPLETE (@8) URLINKED 5,5 209 82
0% UNLINKED 1¢D COMPLETE, 01 LINXED 1/0 COWPLETE (NOT USED) (330 eci &1
18 D1SK STATUS CHAMWCED 11 (KOT USED) 434>
cel 165 JREADY STATUS CHANGE? ps
g2 WREADY 36> iick
MUST BE B0 IN THE ACCUNULATOR
oRA A
Y VERROR JSOME OTHER CONDITION, RETRY
CHECK 1,0 ERROR BITS
N RBYTE
RAL
Jc UREADY JUNIT HOT READY
RAR
ANt 111111108 JANY OTHER ERRORS? (DELETED DATA OK)
N2 VERROR ,

READ OR WRITE IS OK, ACCUMULATOR COMNTAINS ZERO

RET

TREAT RS ERKOR FOR HOW
JCLEAR RESULT BYTE

iHOT RERDY,
IH REYTE
JHP TRYCOUNT

JiRETURN HARDVWARE MALFUNCTION (CRC. TRACK. SEEK., ETC.)

THE MDS CONTROLLER HAS RETURMED A BIT IN EACH POSITION
OF THE ACCUMULATOR., CORRESPONDING TO THE CONDITIONS,

- LELETED DATA (ACLEPTED AS OK REOVE)

CRC ERROR

SEEK ERROR

HUDRESS ERBOR (HHRDWHRE MALFUNHCTION)

LATA OVER/UHDER FLOW (HARDUARE MALFUKCTION)

URITE PROTECT (TREARTED AS HOT READY)

AN - D
LI I

-

- e e o e o

RYCOUNT,

€ = VRITE ERROR (HARDWARE

FALFUNCTYY
4 = NOT READY LroneTien
(ACCUMULATOR BITS ARE HUNBERED 7 6 5 4 3 2 1 o

IT MAY BE USEFUL TO FILTER OurT 1
HE VARIDUS cosDITIZ
:g;n:gk:;tt GE:Hﬂn:ERHQHENT ERROR MESSAGE IF IT 18 :EY
¥ CASE, THE NOT REwDY COWDITICN I1E
TREATED AS A SEPARATE CONDITION FOR LATER IHPRDVEHE;;

REGISTERCC CONTAINS RETRY COUNT, DECREMENT ‘TIL ZEFD

Dcr
JNZ REWAIT ,FOR ANDTHER TRY
CANHOT RECOVER FROM ERROR

nvl Al JERROR CODE
RET

DATA AREAS (MUST BE IH RAN)
110 PARAMETER BLOCK

e BUKH JNORMAL 1/0 OPERATION

:: fERB? #10 FUNCTION., INITIAL READ
JHIMBER OF SECTORS TOD REm

hl:} OFFSET ., TRACK KUMBER .

3 1 JSECTCR WUMBER

o BUFF 410 RDDRESS

END
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