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e - s ; JUMP VECTOR FOR INDIVIUAL ROUTINES
! 1500 C34415 JHPp ROOT
CPI3 VERSION 1563 C35415  UBODOTE. JHP WEOOT
COPYRIGHT © 1976 xsgs girsxs . NP COHST
1569 C3FBIS " ,
BlOS DIGITAL RESEARCH 15ac C3elie WP Conour CPIM VERSION
o - . P. 0. BOX 579 x:m: €31716 Jnp L1sT COFYRIGHT © 1976
1512 C31AL6 JHP PUNCH iT EQEenAL
. ; HDS 10 DRIVERS FOR CP/M PACIFIC GROVE, CA. 93950 1515 C31D16 Jne PERDER i
) ; YERSION 1.2 OCTOBER, é92§n1lou SER. # :E;g 23;2_:;’, Jnp HONE P. 0. BOX 579
’ = A EQU 300H JFOR REL o 5 325 JHP SELDSK
? 2323 ?x s IAtE 63816 i) e PACIFIC GROVE, CA. 93350
5 i COPYRIGHT (C) 1976 . 1521 C34016 Jnp SETSEC SER. #
) i DIGITAL RESEWRCH 1524 C345!6 Jup SETDMA .
i BOX 579, PwCIFIC GROYE CA. & 1527 C34816 JHP READ
e ; 1524 C35416 JNP URITE
> i :
) i i
E . 238D = VEPRS EQU 13 ;CPM VERSION NUMBER ) END OF CONTROLLER - INDEFENDENT CODE, THE REMSINING SUEFOUTT
Ly jco0 = PATCH  EQU 1506H+BIRS i ARE TAILORED TO THE PARTICULAR OPERATING ENVIFNOMENT, &N £l
144 ; ; i BE ALTERED FOR ANY SYSTEM VHICH DIFFEPS FROM THE INTEL RDS.
¥, 1566 oRG PATCH ’
b, 2330 = CPHB EGU GOOH+BTAS iBASE OF CPM CONSOLE PROCESSOR . ) THE FOLLOUING CODE ASSUNES THE NDS MONITOR ENISTS AT 8FEeCH
Ly 0385 = BLOS £QU 9a5HBIAS JEASIC DOS (RESIDENT PORTION) . ; AND USES THE 1-0 SUBROUTINES WITHIN THE KONITOR
5> 1558 = CPML 3] $-CPMBE  SLENCTH (IN BYTES) OF CPN SYSTEN ¥
0> 03zh = HSECTS ECY CPML/126 JNUMBER OF SECTORS TO LOAD ; WE ALS0 ASSUME THE MDS SYSTEM HAS TUO DISK DRIVES RVRILWBLE
> BIcy = LBIAS  EQU 950H-CPMEB ;LOWDER BIAS VALUE USED IN SYSGEN 0002 = NDISKS EQU 2 iNUMBER OF DRIVES AVAILABLE
by 3322 = OFFSET EOU 2 SMUMBER OF DISK TRACKS USED BY CP/M OGFD = REVRT  EQU OF DH S INTERRUPT REVERT FORT
T, 2234 = DISKA  EOQU B4H JADDFESS OF LAST LOGGED DISK ON WARM START @GFC = INTC EQU 8FCH SINTERRUPT MASK PIRT
iy d%8 = BUFF £0U BUH ,LEFAULT BUFFER WDDRESS 00F3 = ICON EQU 8F IH JINTERRUPT CONTRGL PORT
€y Bu3n = KETRY  EQU 18 ;MAY, RETRIES ON DISK 1,0 BEFORE ERROR QA7E = INTE EQU 8111511188 JENRBLE RST B(WARN BOOT), RST 7 (MIN
> i FERFORM FOLLOWING FUNCTIONS i MDS MONITOR EQUATES
I . BOOT COLD STHRT ‘ Feeg = MON8E  EQU GFSa9H S MDS MONITOR
2} i WEGOT  WARK STHKT (3AYE 1/0 BYTE) FFOF = RHONBO EQU BFFGFH RESTART MONR@ (DISK SELECT ERROR)
2> ; (BOOT &MD WEOOT ARE THE SAME FOR MDS) FBO3 = cI EQU BFYB3H L CONSOLE CHARWCTER TO REG-A
1y s CONST COHSOALE STHTUS Fgog = RI EQU BFSOEH LS READER IN TO REG-W
2> i fEG-4 = 6@ IF NO CHARACTER READY © FEES = co EQU GF3G%H S CONSOLE CHAR FRCM € TO CONSOLE OUT
ix ; REG-4 = FF IF CHARACTER READY F8oC = PO EGU BF3GCH ;PUNCH CHAR FRCM C TO PUNCH DEVICE
4 ) COMIN  CONSOLE CHWPACTER TN (RESULT IN REG-A) FBOF = Lo EQU BFSBFH  ;LIST FROM C TG LIST DEVICE
3> ) COMOUT CONSCLE CHARACTER OUT (CHAR IN REG-C) F812 = csTS £QU BF912H CONSOLE STATUS 03-FF TO REGISTER A
£y i L1sT L1ST GUT (CHAR TN REG-C) ;
w i PUNCH  PUNCH OUT (SHAP TN REG-C) ; DISK PORTS AND COMMANDS
ER i REWDER PHFER THPE REARER IN (RESULT TO REG-R) : 0078 = BASE EQU 73H JBASE OF DISK COMNAND I0 PORTS
g : HOME MGVE T0 TRACK ©3 0673 = DSTAT  EaU BASE JBISK STATUS CINPUT)
b y 0079 = RTYPE  EQU BASE+1 ;RESULT TYPE CIRPUT)
1> ; (THE FOLLOWING CALLS SET-UP THE 10 PARAMETER BLOCK FOR THE @378 = RBYTE  EQU BASE+3  SRESULT BYTE CINPUT)
2> i ¥DS, WHICH I35 UZED TO PERFORM SUBSEQUENT REAIS ARD WURITES) j
2y P SELDSK SELECT DISK GIVEN BY REG-C (0,1,2...) 6679 = Low £QU BASE+] 10PB LOW ADDORESS (OUTPUT)
4> i GETTPK SET TRACK ADIRESS (6, ...76) FOR SUBSEGUENT READ/WRITE QO7A = HIGH EQU BASE+2 ,I0PB HIGH ADDRESS COUTPUT)
$) ; CETSEC SET SECTOR 4DDEESS (1,...,26) FOR SUBSEGUENT READ/WRITE 3
Ve i SETDNR SET SUBSEQUENT DMA ADDRESS (INITIALLY 8GH) eeo4 = READF  EQU 4H JREAD FUNCTION
e : . 6306 = URITF  EQU 6H JURITE FUNCTION
3 ; (RE4D AND WRITE ASSUME PREVIOUS CALLS TO SET UP THE I0 PARANETER goo3 = RECAL  EQU 3H JRECALIBRATE DRIVE
15> i READ KEAD TRACK/SECTOR TO PRESET DMA ADDRESS 0004 = 10RDY  EQU “H 5170 FINISHED MASK
56 I URITE  WRITE TR4CK/SECTOR FROM PRESET DMA ADIRESS 030D = CR EQU dDH JCARRIWCE RETURN
gg; 06CH = LF EQU BAH JLINE FEED
i

;?? o SIGNON: iSIGNON MESSAGE. XXK CPs/M VERS Y.V
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1520 8D2A0A DB CR,LF,LF e i

1538 3339482343 DB ‘89K CP/M VERS * . ’ DONE WITH THE LOAD, RESET DEFAULT BUFFER ADDRESS

153E 312E33 DB VERS/10+76’,'. ', VERS MOD 10+/6’ COCPM, (ENTER HERE FROM COLD START BOOT)

1541 2D2w00 18 CR,LF, 9 i ENABLE RSTO AND RST?
s 1540 F3 DI
BCOT, iPRINT SIGHGH MES5AGE AND GO TO DOS 15a1 3E12 Myl A 12H JINITIALIZE COMMAND

1544 316261 i Lyl SP, BUFF +80H 15A3 D3FD our REWRT

1547 212018 LxlI H, SICHON 1S5RS AF XRRA A

1544 CDSD16 CALL PRiLSG  PRINT MESSAGE 15A6 D3FC ouT INTC i CLEARED

1543 WF YPA a ;CLEGR ACCUMULATOR 15A8 3E7E MVl A, INTE RST@ AND RST? BITF—ON—

154E 3ze4080 STA DISKA  S5ET INITIALLY YO DISK A 13AR D3FC ouT INTC CPJa VERSION

1551 C2AG1S JHP GUCPN GO TO CP/N 15AC AF XRA A : = =
s 154D D3F3 ouT 1CON JIRTERRUPT CONTROL COPYRIGHT © 1576
' . DIGiTAL RESEARCH
UBOOT.; LOADER ON TRACK @, SECTOR 1, WHICH WILL BE SKIPPED FOR WARN ) SET DEFAULT BUFFER ADDRESS TO 80N R
i READ CP/M FRON DISK - RSSUNING THERE IS & 128 BYTE COLD START . 1287 A vy i P.0.B8CX 579
" el ) , booosETom PACIFIC GROVE, CA. 83350
i

1554 3132080 LX1 SP,BUFF ,USING DMA - THUS 88 THRU FF AVAILABLE FOR 5TACK i RESET MONITOR ENTRY POINTS SER. #
: 1585 3EC3 MV I A, JHP

1557 9E6a nvt C,RETRY ;HAX RETRIES 1587 320000 STA 0

1553 ¢5 PUSH 8 1SBA 210318 LX1 H, WBODTE
VWBOOT@, ENTER HERE OR ERRGR RETRIES 158D 220100 SHLD 1 iJMP WBOOT AT LOCATION Ce

1SSa 2iaco0 LxI B.CPMB S SET DMA ADDRESS TO START OF DISK SYSTEN 15008 320580 STw s

1550 C54516 CALL  ~SETDMA 1503;210609 L1 H.BD0S

1556 @Za2 MVl c,2 iSTART READING SECTOR 2 15C8 220400 SHLD 6 JJMP BDOS AT LOCATION §

1562 CD4G16 caLL SETSEC gg 15C9 3233080 STh 7%8 ;iJBP TO MONBD (MAY HAVE BEEN CHANGED BY 227

1565 2EGO nvi c.0 JSTART READING TRACK © %= |I1SCC 210eFs Lxl H, HONE®

1567 CD3816 CALL SETTRK 2 < |1SCF 2233900 SHLD 7+8¢1

1564 €08 MV I c.e JSTART WITH DISK @ ~ 3 ; LEAVE 10BYTE SET

156C C0L2S16 CALL SELD3K CHANGES DISKN Y0 @ * B ] i PREVIOUSLY SELECTED DISK WAS B, SEND PARARMETER TD CPH
; 8 o o8 |[1502 210460 LXI H.» DISKA
; REHWD SECTORS, COUNT NSECTS TO 2ERO g - ) = 1505 4E Hov C. M JLOOKS LIKE A SINGLE PARWMETER TO CPnM

155F C1 POP B 5 1B-ERRDR COUNT Dox 1506 F8 El

1578 @524 nvl B, HSECTS ERtpan i507 C3eeoe Jnp cPnB
RUSEC, READ NEXT SECTOR Aeo2 i

1572 €S PUSH B i SAYE SECTOR COUNT o @ © i ERROR CONDITION OCCURRED, PRINT MESSAGE ARD REVYRY

1573 CD4B16 CALL READ 8 23 BOOTERR: .

1576 C2DA1S JHZ BOOTERR ;RETRY IF ERRORS DCCUR 8 ¥3 1534 €1 poP 8 JRECALL COUNTS

1573 2nC216 LHLD 100 JIHCREMENT DMA ADDRESS 2 1508 oD DCR c

157C 116¢o0 L®1 b, 123 JSECTOR SIZE 4 150C CAE3LS JyZ BOOTER®

1S7F 19 DAD D JINCREMENTED DMA ADDRCSS IN HL i TRY AGAIN

1569 44 MOV B, H 15DF CS PUSH B

1%1 40 HOY c/L JPEALY FOR CALL TO SET DMA 15EQ C33A1S Jne WROOTO

132 (04516 CaLL SETDMA o

1585 3aC116 LDA 108 JSECTOR NUMBER JUST READ BOOTERBS.

1598 FELR Pl 26 JREAD LAST SECTOR? ) OTHERUISE TUO MANY RETRIES

1554 DASELS Jc RD1 . 15E3 21EC1S LK1 H, BOOTMSG
i MUST BE SECTOR 26, ZEKO AND GO TO KEXT TRACK ISE€ CD6ALS CaLL ERROR

156D 3aCe16 LDA 10T JCET TRACK TO REGISTER A 15E9 C35415 JHp WBOOT  ,FOR ANDTHER TRY

1525 3¢ INR f f

1521 4F nov C, A JREADY FOR CALL BOOTMSG,

19%2 CD3Blé ChHLL SETTRK 1SEC 43414E4E4F 8 *CANNOT BOOT'., 8

15535 WF XRA A JCLEAR SECTOR NUMBER i

1596 3C RD1, INP A JTO HEXT SECTOR i

1537 4F MoV C.A JREADY FOR CALL CONST, CONSOLE STATUS TO REG-A

1558 CD4816 CALL SETSEC ] (EXACTLY THE SAME AS MDS CaALL)

1558 C1 FOP [ JRECALL SECTOR COUNT I5F8 C312F8 JHp csTs

153¢C €5 DCR B JDONE? }

1590 C2721S JNZ RDSEC CONIN. iCONSOLE CHARACTER TO REG-A



832
12>
>
4
Sey
38>
37>
18
39
42>

15FE
1SFE
1608

1€21
1692
1624
168S
1€08
1505

1684
163C
160E
160F

1612
1613
1616

1617

1614

1613

1620
1622

1623
162¢
1628

1628
162¢C
162D
162€
162F
1631
1632
16335
1636
1638

ChelFg
E67F
c9

79
FEBA
FS
ChBIF8
Fl

ce

9€32
GEB6
3
c20Elé

85
czecie
cs

C30FF8

C38cCF8

Cle6rs

6EB8
33816

79
FE@2
D4aFFF

17
17

17

17
£610
4F
21BE16
7€
E6CF
81

H
CONOUT:

i

T
T2,

i
READER:

H

3
HOME,

SELDSK,

H

H
é

ChALL c1
ANT 7FH sREMOVE PARITY BIT
RET

iCORSOLE CHARACTER FROM C TO CONSOLE OUT
SAME AS nDS CALL, BUT WAIT FOR SLOU CONSOLES ON LINE FEED

. MDY 4, C JLET CHARACTER TO ACCUM

crl LF JEHD OF LINE?

PUSH PSH iSARYE CONDITION FOR LATER"

CaALL co ;SEHD THE CHARAWCTER (MAY BE LINE FEED)
POP PSU

RNZ JRETURN IF 1T WASH’T A LINE FEED

WAIT 13 CHARACTER TIMES (AT 2406 BAUD) FOR LINE FEED TO HAPPEN

(THIS WORKS OUT TO ABOUT S@ MILLISECS)

é%l)
232>
293>
294>
295)
296>
297>
298)
299
360>
361>
362>
363>
384>
385>
306>
307>
308>
389>
316>
311>
312>
313>
314>
315>

nvl 8,50 JNUMBER OF MILLISECS TO WAIT
nyi C.182 COUNTER TO CONTROL 1 MILLISEC LOOP
DCR ¢ J1 CYCLE = .5 USEC
JNZ 12 518 CYCLES= 5.5 USEC
- 5.5 USEC PER LOOP» 182 = 10@1 USEC
DCR ]
JNZ 11 JFOR ANDTHER LOOP
RET
;LIST DEVICE OUT
CEXACTLY THE SAME AS MDS CALL) CP/M VERSION
gmp LD COPYRIGHT © 1976
iPUNCH DEYICE OUT DIGITAL RESEARCH
(E26CTLY THE SAME AS MDS CALL) P. 0. BOX 579
Jne PO 4
PACIFIC GROVE, CA. 93950
;READER CHARACTER IN TO REG-A
(EXACTLY THE SAME AS MDS CALL) SER. #
Jnp R1

iMOVE YO HOME POSITION
TREAT AS TRACK 00 SEEK
LEA [}

JHP SETTRK

JSELECT DISK GIVEN BY REGISTER C

CP/M HAS CHECKED FOR DISK SELECT @ Ox 1, BUT VE MAY HAVE
A SINGLE DRIVE MD3 SYSTEM, SO CHECK AGAIN AND GIVE ERROR
BY CALLING MOKSEQ

MOy A, C

cel NDISKS ,T00 LARGE?

CNC RMON8B GIVES SADDR MESSAGE AT CONSOLE
RAL

RAL

RAL

RAL

ANIT 106608 UNIT NUMBER IN PUSITION

HOv C.A JSAVE IT

LxI H, 10F 410 FUNCTION

novy Ao M

HK1 116611118 JMASK OUT DISK NUMBER

ORA c JMASK IH NEU DISK NUNBER

316>
317y
318>
319>
3ze>
321>

22)
323%
324
325)
326)
327>
328>
329>
338>
321>
332>
333>
334>
335)
336>
337>
338>
339>
340>
341>
342>
343>
344>
345>
346>
347>
348>
349>
330>

1639
1634

1638
163E
163F

16480
1643
1644

1645
1646
1647
1644

1648
1640
1658
1653

1654
1656
1639
165C

165D
16SE
16SF

1660
1661
1662
1665
1666
1667

166R

166D
1670
1672
1675
1677
1674

1678

77
c9

21C0e16
71
c9

21C116
71
c9

69
60
La2cai1eé
c9

GEB4
CD7Bl6
CD8416
cs

BEBS
Cb7B16
CD841é
c9

7€
B?
c8

ES
4F
cDe116
3
23
c35D16

CDSD16

CDFBIS
8EGD
Cbelié
BEGA
chetlié
(47

21BEl6

i

}
SETTRK,

i
SETSEC:

)
SETDMA,

[
READ,

i

i
VRITE.

i
é

P
PRNSG,

ERROR.

i
SETFUNC,
i

MOv " A JSAVE IT IN 10PB
RET

)8y ~
iSET TRACK ADDRESS GIVEN BY C CPILAVERSION —
LXI Ha 10T COPYRGHT @ 1373
Moy N, C DIGITAL DEQEz DA
RET WAL ;.“sl'-.,?{
SET SECTOR NUMBER GIVER BY € P. 0.8JX 579
i \ -
LK1 H, 108 PAC!FXC GRO&E&SJ
MOV M. C
RET SER el
iSET DMA ADDRESS GIVEW BY REGS B.C
nov L.e
nov H, 8
SHLD 10D
RET

sREAD NERT DISK RECORD (ASSUMING DISK/TRK/SEC/DMA SET)

nvl C,READF SET TO READ FUNCTION

CALL SETFURC

CaLL WAITIO JPERFORM READ FUNCTION

RET iMAY HAVE ERROR SET IN REC-A

iDISK WRITE FUNCTION

nvl C, URITF

CALL SETFUNC JSET TO WRITE FUNCTION
CaLL WALITIO

RET iMAY HAVE ERROR SET

UTILITY SUBROUTINES
iPRINT MESSARGE AT H.L T0 @

MOY AN

ORA A 1ZERO?

RZ

MORE TO PRINT

PUSH H

MOV C.A

CALL CONOUT

PGP H

INX H

JHP PRMSG

iERROR MESSAGE ADDRESSES BY H, L

CALL PRNSG

ERROR MESSAGE VURITTEN, WAIT FOR RESPONSE FROM CONSOLE
CALL CONIN

MVl C,CR iCARRIAGE RETURN

CaLL CoNOUT

LAY C,LF sLINE FEED

CALL COROUT

RET iMAY BE RETURNING FOR ANOTHER RETRY

SET FUNCTION FOR NEXT 1/0 CCONMAND IN REG-O)
LK1 H, IOF 410 FUNCTION RDDRESS



: e8>
11> 167E 7E nov A M JGET IT TO ACCUMULATOR FOR MASKING : § - VURITE ERROR (HARDUARE MA
2> 167F E6F8 ANT 111110008 JREMOYE PREVIOUS COMMAND f:; } 7 - NOT READY STRNGT Y
(3> 1631 B1 ORA c JSET TO NEW COMMAND / CACCUMULATOR BITS ARE N
115 UNBERED 7 6 S 4 3 2 1 o)
1682 77 nov oA JREPLACED IN 10PB 2 ’
1683 €9 RET ::;i ) IT MAY BE USEFUL TO FILTER OUT THE VARIDUS CONDITIoNe
‘ i ! BUT UE VILL CET A PERMANENT ERROR MESSAGE IF IT 18 wot
vAITIO, 118 RECOVERABLE. IN ANY CASE, THE NOT READY COWDITICON 18
1684 BEQA sl Myl C.RETRY ,MAX RETRIES BEFORE PERM ERROR 116> 4n?cou“7m€”5° AS A SEPARATE CONDITION FOR LATER IMFROYENENT
PEVATT, 117 :
, 3 START THE 170 FUNCTION ANMD WAIT FOR COMPLETION Ol&; 1686 oD ! ;ggXSYER C CONTAINS RETRY COUNT, DECREMENT ‘TIL ZEFD
1626 D79 N RTYPE ‘9 ¢
1638 D878 N RBYTE  ;CLEARS THE CONTROLLER S3e | TEOT CTOCIL INZ REVAIT ;FOR ANDTHER TRY
) 421> !
1624 3JEBD nvi A, TOPB AND BFFH ;LOW ADURESS FOR 10PB 422> 16ea 3ce1 ! CANNOT RECOVER FROM ERROR
168C D379 ouT LOU 5TO THE CONTROLLER 23> 1680 o8 hv1 Al JERROR CODE
165E 3E16 nvl A, IGPB SHR 8 JHIGH ADDRESS FOR 10PB 424> Epe
1632 2374 ouT H1GH ;10 THE CONTROLLER, STARTS OPERATION o) X
’ 426
1692 D878 UAITO., IK DSTAT JWAIT FOR COMPLETION Q,; ;DPB ”?T“ AREAS (MUST BE IN RaM)
e ' t
LR nom thy o i | $20 1682 0o oE AR T ueRmaL 178 SPUNRLEGH
s i ::gg :: 10F, D8 READF 10 FUNCTION. INITIAL READ
: SRR T8 CRRPLETIaN Y i tobH 10N, 08 1 iNUNBER OF SECTORS TO READ
1639 1879 IN RTYPE sMUST BE 1/0 COMPLETE (08) UNLINKED 3,5 o0 of 107, D8 OFFSET  ,TRACK KUMBER
; 8% UNLINKED 1,0 COMPLETE, 91 LINKED 10 COMPLETE (NOT USED) 4335 yecs gapg 108, 8 1 JSECTCR NUMBER
; 18 DISK STATUS CHANGED 11 (KOT USED) 434> 103, oy BUFF ;10 ADDRESS
1658 FE®2 cel 198 JREADY STATUS CHANGE? 435> ' ,
165D CAB116 Jz WREADY 436> 16C4 ! p_—

) NUST BE 80 IN THE ACCUMULATOR
1648 B7 0RA A CP/M VERSION
1641 C2B616 JHZ VERROR ;SOME OTHER CONDITION, RETRY

) COPYRIGHT © 1975

) CHECK 1,0 ERROR BITS ; i
1£a4 DB7R N RBYTE DIGITAL RESEARCH
1646 17 RAL P. 0. BIx 573
1647 TRG116 Jc UREADY JUNIT NOT READY | PACIF .
154 IF RAR . IC GROVE, cA 93350
1548 EEFE AN 111111108 JANY OTHER ERRORS? (DELETED DATA 0K) SER. #
164D C28616 INZ VERROR" , :

}

s READ OR WRITE 1S OK, ACCUMULATOR CONTAINS ZERO
1683 C9 RET

)

WREADY, ;HOT READY, TREAT AS ERKOR FOR NOW
1681 DB7B IN RBYTE  ,CLEAR RESULT BYTE
1682 C3E616 Jnp TRYCOUNT

ERROR, RETURN HARDVARE MALFUNCTION (CRC, TRACK, SEEK, ETC.)
THE MDS CONTROLLER HAS RETURNED A BIT IN EACH POSITION
OF THE ACCUMULATOR, CORRESPONDING TO THE CONDITIONS:

- LELETED DATA (4CCEPTED AS 0K ABOVE)

- CRC EPRROR

- SEEK ERROIR

~ KUDRESS ERROR (HARDWARE MALFUNCTION)

- DATA OVER/UHDER FLOU (HARDUARE MALFUNCTION)

- URITE PROTECT (TREATED AS HOT READY)

3
v
i
]
i
i
i
i
i
)

AW -



