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COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

.
]
L ]
L
L
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED *
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER ¢
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY #
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS MEREBY +
TRANSFERRED. .
L]
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE #
L]
]
]
*
L ]
]
]
-

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

A T T T P T TR T PR PR TR T PR TE PR TR TR TR T T
LA R B B R B 2R B B I BN B N I N A N N B N

L AA2 22222222 2R 2R R 222 a2 R R i 2 22222 22T

D. N. CUTLER, LEN KAWELL 23-NOV-77
MODIFIED BY:

v04-001 PRDO112 Paul R. DeStefano 06-Sep-1984
Modify ECC routine to allow for RPO7's handling of
HCRC errors as class A errors when HCI is set.

Add sanity check to offset recovery routine to insure
that there is data to be transferred before offset
recovery is performed.

v03-016 RAS0300 Ron Schaefer 27-Agr-1984
Add DEVSM NNM characteristic to DECHARZ so that these
devices will have the ''node$'’ prefix.

v03-015 PRDOO81 Paul R. DeStefano 19-Mar-1984
For dual gorted drives, make sure the port isn't
reseized by the time we come off the 1/0 fork queue.

v03-014 PRD004S Paul R. DeStefano 01-Feb-1984
Fix context used in TIMEWAIT macro when referencing
device registers.

v03-013 PRDO036 Paul R. DeStefano . 09-Sep~-1983
Added EXESLCLDSKVALID to function decision table.
v03-012 ROW0211 Ralph 0. Weber 16-AUG~-1983

Change device-dependent U(B definition base from UCBSW_B(R+?
to UCBSK_LCL_DISK_LENGTH.

1
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ka-&Os 6-SEP-19gk 51:0 :06 [DRIVER.SRCIDRDRIVER.MAR;?2 . (%)
?3 ; v03-011 wMC0001 Wayne (ardoza 09-Aug-1983
21 : Missing G*.
62 : v03-010 xDM0060 Kathleen D. Morse 14=Jul-1983
63 ; Replace reference to IPR TODR with call to cpu-dependent
64 ; routine, EXESREAD_TODR.
80§ gS ; Add SDEVDEF.
08 6 E v03-009 PRDO027 Paul R. DeStefano 17=Jun=1983
000 68 ; Modified EXFNC routine to_bypass setting of offset mode
088 90 . for RPO7's to prevent RPO7 microcode hang and system crash.
808 7 v03-008 PRD0023 Paul R. DeStefano 05-May-1983
00 72 : Modified ERROR routine to attempt to clear a drive
880 ;‘ 3 unsafe condidtion.
0008 75 : v03-007 PRDS53302 Paul R, DeStefano 05-May-1983
0000 76 . ECO 02 Modified RETRYERR routine to issue a Drive Clear before
0000 7 : rotr¥1ng a function. Modified FUNCXT routine to issue
0888 ;s ; a Drive Clear function before releasing the drive.
8000 0 5 v03-006 PRDOO18 Paul R, DeStefano 26-A?r-1933
0000 13 Modified FATALERR routine to return SSS$_PARITY only for
0000 i : errors that Rossibly indicate bad media. ALl other error
0000 : conditions which formerly returned SSS_PARITY now return
0000 g s SSS_CNTLERR.
86 : v03-005 PRDO01S Paul R. DeStefano 26-Apr=-1983
& Modified ECC correction loeic so that ECC is only applied
¥ when there is single bit ECC correctable error, or if there
89 ; is a multiple bit ECC correctable error and the error cannot
3? : be corrected using retries. :
92 : v03-004 ROW47161 Ralph 0. Weber 16-SEP=-1982
93 . ECO 01 Enhance ECC recovery logic to prevent bytes transfered counts
9% ; which are not exact multiples of 512 from causing transfer
95 parameters from boin? incorrectly updated. Because a non-512-
9 ; intergal bytes transfered counts indicates an incomplete
97 . transfer of the lLast block, this chanae also prevents ECC
33 ; corrections when such bytes transfered counts are encountered.
100 : v03-003 KDM0002 Kathleen D. Morse 28-Jun=1982
}81 : Added SDCDEF, SDYNDEF, and $SSDEF.
1 i : v03-002 KTA0100 Kerbey T. Altmann 07=Jun=-1982
} g : Add code to set UCBSL_MEDIA_ID.
106 :
}§9 : RMO3/RMOS/RMB0/RPO7 DISK DRIVER
}13 : MACRO LIBRARY CALLS
m '’
11; $CRBDEF :DEFINE CRB OFFSETS
n SOCDEF sDEFINE DEVICE CLASSES
114 $ODBDEF sDEFINE DDB OFFSETS
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DRDR]VER = RMO3/RMOS/RMBO/RPO7 DISK DRIVER 15=SEP=1 Ax/vns Macro vV04-00 Page S5 | DRO
vo«-65§ 6=SEP=1 S 5 33 onxven.sac)oaoalvsa.nan;2 ’ (1| V04
E 9 : <CMO, ,M>= : COMMAND MODIFIER
? $DEF RM_DC BLKL 1 oesxaeo CYLINDER ADDRESS
8 i SDEF RM_UNUSED BLKL 1 : UNUSED
$DEF RM™MR BLKL 1 HAINTENANCE REGISTER 2
A & SDEF RMTER BLKL 1 :ERROR REGISTER
5 vIELo RM _ER2,3,<- : ERROR ase:srea 2 axr DEF INITIONS
9 <oP£ - : DATA PARITY ERR
0 : RESERVED BIT
0 3 <§§£..n> : SKIP SECTOR ERROR (RM80)
: RESERVED BIT
40 <6¥c..n> - : DEVICE CHECK ERROR |
61 : RESERVED BITS '
Li <LBC..M>,=- : LOSS OF BIT CLOCK ERROR ;
0 4 <LSC, . M>,- + LOSS OF SYSTEM CLOCK ERROR :
0 &4 <IvC, . m>,= : INVALID COMMAND ennoa s
038 45 <OPE, ,M>,= : OPERATOR PLUG ERROR |
0 g Lg <SKI, ,M>,- : SEEK INCOMPLETE ERROR |
8 3 :‘ : <BSE, ,M>- : BAD SECTOR ERROR ;
038 49 SDEF RM _ECY LKL ;ECC POSITION REGISTER
03¢ 50 vtELu RM_EC1,0, <<POS 13>> ; ECC POSITION FIELD
03¢ 51 SDEF Rm_EC2 .BLKL :ECC PATTERN REGISTER ,
828 gi _vtELo RM_EC2,0,<<PAT, 11>> : ECC PATTERN FIELD i
DEFEND RM
4 54 SDEFE
008 3
8000 59 : DEFINE DEVICE DEPENDENT UNIT CONTROL BLOCK OFFSETS |
ik
§888 gg SDEFINI UCB
= ;Esta is evice-dependent ase |
000000CC 82? g UCBSK_LCL_DISK_LENGTH Establish device=d d UcB b '
0C 64 SDEF UCBSL _DR_SR BLKL 1 :SAVED MBA STATUS REGISTER |
0D 65 SDEF UCBSW_DRTER2 BLKW 1 :SAVED ERROR REGISTER 2
0D 69 $DEF UCBSW DR™MR BLKW 1 :MAINTENANCE REGISTER
OD4 267 SDEF  UCBSB DR ssrs .BLKB 1 :SOF TWARE STATUS BYTE |
0DS 63 _VIELD : SOFTWARE STATUS BIT DEFINITIONS ?
0D 9 <o£:.,n> - : DATACHECK IN PROGRESS |
D 0 <OM, .M, - : O)FSET MODE ‘
D 4 <NOECC,, : Don t correct with ECC i
D 7; <DUALP6§! H> : Drive h01 a dualport kit
D 7 <ECC_DEFER, ,M>, - : Flag to indicate that Ecc correction |
D 74 > : has been dofcrrod until offset z
D 75 : retries are exh ust d. i
D 79 $DEF UCBSB_DR_ERL .BLKB 1 :ERROR LOGGING REGISTER FOR MED OFFLINE ;
DS 77 SDEF UCBSW DRTOFR BLKW 1 *SAVED OFFSET REGISTER |
. D 7g S$DEF UCBSL DRZBCR BLKL 1 : Saved (Longword) MBA byte count reg.
0000000C gE 70 UCBSK_DR_LENGTH="
D % SOEFEND UCB
B g : HARDWARE FUNCTION CODES ?
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DRIVER PROLOGUE TABLE

DPTAB -
END=DR_END,~
ADAPTER=MBA, -
FLAGS=DPTSM_S
UCBS 1 ZE=UCBSK
NAME=DRDRIVER

DPT_STORE INIT

DPT STORE UCB,UCBSB F

DPT STORE UCB,UCBSL-D
<DEVSM_FOD-
'DEVSM_DIR=
iDEVSM™AVL~

(=leleleleleleleleleli=d=dddddd=l=llolelelelelel]

T o P o R o o &WUOOOOOOOOOOOOggOOOO
> OMAUM OWMIMM NN NN NN N YNAE T OO0 00000000000 (=1l

o000

'DEVSM RND>
DPT_STORE chiOCBSL-D
<DEVSMA_NNM>

N =2 O OO N A S NN = OO 00 N N S LN = O O 00 NN N ES N) = O O 00 NOMMN 8 N = O O 00 O VN 8 N0 = OO0 O~

OO0 OO0O0OO0O0O0VDO0OOOOO0OO
B B B A AN A N N AN AN NN NN NI NI NININININ) =S = e ek e e e ek e =2 O O O O O O OO0 OO VOOV OO OVOOV

4
:
DPT_STORE UCB,0CBSB_D
DPT STORE UCB.UCBSWD
DPT-STORE UCB.UCBSB D
6 DPT STORE UCB.UCBSBTE
6 DPIZSTORE UCB.UCBSA E
6 DPT STORE REINIT
6A DPT STORE DDB,DDBSL_D

15-SEP=1984 23:52:45 VYAX/VMS Macro V04=00
6-559-1934 51 05:0£ !onlvsn.sac:ononlven.nAn;z
0 F_NOP=0+2 :NO OPERATION
4 FoSEEK=292 :SEEK CYLINDER
8 FTRECAL=3+2 RECAL IBRATE
F-DRVCLR=4*2 :DRIVE CLEAR
A FTRELEASE=5+2 ;RELEASE DRIVE
C f_gerEtsbrz :OFFSET WEADS
F-RETCENTER=7+2 :RETURN T0 ge»rsaanE
1 F “READPRESE T=8¢2 :READ IN PRESET
1 FPACKACK= -3 :PACK ACKNOWLEDGE
000001 F_SEARCHs\%t :SEARCH FOR SECTOR
8 1 F_SfARCHAS 212 :SEARCH AHEAD FOR SECTOR
13 F-DIAGNOSE=14+ :DIAGNOSE DRIVE
FoWR]TECHECK=20+2 :WRITE CHECK DATA
002A F-WRITECHECKN=21¢2 ;WRITE CHECK HEADER AND DATA
8 0 g r_unxtsonra- &-s :WRITE DATA
0 F-WRITENEAD=25 ¢+ ;WRITE HEADER AND DATA
000 °8 4 F-WRITETRACKD=26+2 :WRITE TRACK DESCRIPTOR
00000038 F-READDATAtgs' :READ DATA
000000 3A F-READHEAD=29+ :READ HEADER AND DATA
0000003¢ F-READTRACKD=30+2 :READ TRACK DESCRIPTOR
00000000 FZAVAILABLE=F _NOP :AVAILABLE
LOCAL DATA

:DEFINE DRIVER PROLOGUE TABLE
‘END OF DRIVER
:ADAPTER TYPE
VP,= :SYSTEM PAGE TABLE ENTRY REQUIRED
_DR_LENGTH,= :UCB size
:DRIVER NAME
CONTROL BLOCK INIT VALUES

DPT STORE DDB.DDBSL-ACPD.&.<‘A\5‘1\> :DEFAULT ACP NAME
DPT-STORE DDB,DDBSL ACPD+3,

,DDBSK_PACK ;ACP CLASS

IPL.B :FORK IPL
EVCHAR,L,- :DEVICE CHARACTERISTICS

: FILES ORIENTED

: DIRECTORY STRUCTURED

: AVAILABLE

: ERROR LOGGING ENABLED

: SHAREABLE

: INPUT DEVICE

: OUTPUT DEVICE

: RANDOM ACCESS
EVCHAR2,L,=; DEVICE CHARACTERISTICS

: PREFIX NAME WITH "'node$
EVCLASS e.oss DISK :DEVICE CLAS
EVBUFSIZ.v,512 ;DEFAULT BUFFER SIZE
IPL,B, :DEVICE IPL
RTCNT.B,8 :ERROR RETRY COUNT
RTMAX.B.8 :MAX ERROR RETRY COUNT

SCONTROL BLOCK RE=INIT VALUES
DT,.D,DRSDDT ;DDT ADDRESS

Page
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§-SEP=-1984 23:52:45 VAX/VMS Macro V04-00 Page 7 DRC
6-559-1934 51:5 :06 C[DRIVER.SRCIDRDRIVER.MAR;2 e, 7 V04
F 343 DPT_STORE END 3
i
29 : DRIVER DISPATCH TABLE
‘ ]
43 DDTAB  DR,= ;DRIVER DISPATCH TABLE
0 go DR_STARTIO,=- ;START 1/0 OPERATION
8 1 DRCUNSOLNT , = ;UNSOLICITED INTERRUPT
0 gg gu,runcerLE.- ;FUNCTION DECISION TABLE
0 - ;CANCEL 1/0 ENTRY POINT |
gc DR_REGDYMP, - :REGISTER DUMP ROUT INE |
5 <CRM_EC2+4+4+MBASL _BCR+4+B8>+<<5+5+1>%4>>,= :DIAG BUFF SI1Z '
0 S? CCRM _EC2+4+4+MBASL _BCR+4+B>+<124>+<EMBSL _DV_REGSAV>>,= ;ERLG BUFF SI |
§ ga DR_URIT_INIT ;UNIT INITIALIZATIOR |
59 ; |
8 gg : DATA CHECK FUNCTION TRANSLATION TABLE |
0 62 |
0 65 CHECKTAB: : ’
0A* 00 64 .BYTE  CDF_WRITECHECK ;WRITE DATA |
0A' 00 65 .BYTE  CDF -WRITECHECK ;READ DATA |
12' 003A 69 .BYTE  CDF-WRITECHECKH ;WRITE HEADER AND DATA |
12° 88 % ga .BYTE  CDF-WRITECHECKH ;READ HEADER AND DATA |
03¢ 9 ; |
8 E 79 : DRIVE TYPE DESCRIPTOR TABLE
0% 3¢ BR_DTDESC : ;
0014 s WORD  *X14 ; RMO3
03 374 .BYTE  DT$_RMO3 :
03F 375 .BYTE 32 : 32 SECTORS
40 79 .BYTE : 5 TRACKS
83 4 7 .WORD as : 823 CYLINDERS |
002 86 4 73 LONG B23¢5¢32 : MAXIMUM BLOCKS i |
4A4D00 4 7 LONG  *X24A4D003 : MEDIA IDENT ‘DR RMO3' |
000000F 23 ? DR_DTDESCLEN=,=DR_DTDESC ;LENGTH OF DRIVE TYPE DESCRIPTOR |
0016 0048 ; .WORD  *X16 : RM80 *
0D 004D .BYTE grs_anao : |
1F  004E 4 .BYTE 31 : 31 SECTORS
€ 004F S BYTE 14 : 14 TRACKS
oi f g 9 .WORD 229 : 559 CYLINDERS
00383A .LONG 914931 : MAXIMUM BLOCKS
4A&DOS g 3 .LONG *xg&u«o 50 : nso;n IDENT "'DR RM80"'
001 A .WORD  *X17 : RMO
f C 0 .BYTE DIS_RMOS 3
. { .BYTE 3 ; ?3 SECTORS
¢ 95 .BYTE ; TRACKS
0 5 %9 .WORD gg : 823 CYLINDERS
007A2A 61 394 .LONG *19+3 : MAXIMUM BLOCKS
4ALD 65 395 .LONG  *X24A4D00S : ME ;A IDENT DR RMOS'' |
0 9 9* LMORD  *X22 : RP *
9 .BYTE DIS_RPO? :
5 C 93 .BYTE g : gg SECTORS
p 39 .BYTE ; TRACKS
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v
'

]

<o
3

b ? .WORD g : 630 CYLINDERS
P .LONG '3§'58 : MAXIMUM BLOCKS i
5 l‘o ; LONG  *X24A50007 : MEDIA IDENT ‘DR RPO7
404 .WORD O ; END OF TABLE
8888 7A 405 .BLKB DR_DTDESCLEN : SPARE DRIVE TYPE SLOT
.BLK » LEN : L
0 9 : BLKB DR_DTDESCLE SPARE DRIVE TYPE SLOT
9 408 ;
g 215 ; HARDWARE 1/0 FUNCTION CODE TABLE
8 4ig ruae
9 41 GENF F _NOP :NO OPERATION
- 9 614 GENF F_NOP : (NO UNLOAD FUNCTION)
09A 415 GENF F_SEEK sSEEK CYLINDER
098 619 GEN? F_RECAL ;RECALIBRATE
09C 41 CeNF F_DRVCLR - ;:DRIVE CLEAR
09D &13 GENF F_NOP ; (NO RELEASE PORT)
09 41 GENF FZOFFSET ;OFFSET HEADS
| 009F 420 GENF F_RETCENTER ;RETURN HEADS TO CENTERLINE
| 00A0 421 GENF F_PACKACK sPACK ACKNOWLEDGE
0A1 & i GENF F_SEARCH ;SEARCH FOR SECTOR
OAi 6 GENF F_WRITECHECK ;WRITE CHECK
0A ¥ GENF FWRITEDATA ;WRITE DATA
0AL 425 GENF F_READDATA ;READ DATA
0AS & 9 GENF F_WRITEHEAD ;WRITE HEADER AND DATA
OAs & GENF F_READHEAD ;READ HEADER AND DATA
0A 428 GENF F_WRITETRACKD ;WRITE TRACK DESCRIPTOR
0A 429 GENF F _READTRACKD sREAD TRACK DESCRIPTOR
00A9 430 GENF  F_AVAILABLE ;AVAILABLE
0AA 431 GENF F_WRITECHECKH ;WRITE CHECK HEADER AND DATA
a 0AB 4 g GENF F_READPRESET ;READ IN PRESET
AC & GENF F-DIAGNOSE :DIAGNOSE THE DRIVE
AD 434 GENF FZSEARCHA ;SEARCH AHEAD OF SECTOR
N ik
AE & 9 ; OFFSET TABLE
| a8
AE 440 OFFTAB: :
0 OQO0AE 441 .BYTE 0 ;RETURN TO CENTERLINE
1 O0AF 66; .BYTE  “X01 :* OFFSET (BIT O = OFFSET FLAG)
1 ? 46 .BYTE  “x81 ;= OFFSET (BIT 0 = OFFSET FLAG)
0 Lbd BYTE O sRETURN TO CENTERL INE
00000004 2 445 OFFSI2=.-OFFTAB ;SIZE OF OFFSET TABLE
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0/RPO7 DISK DRIVER
ON TABLE 6-SEP=-19

= LSBTTL FUNCTION DECISION TABLE
: RMO3 FUNCTION DECISION TABLE

DR_FUNCTABLE :
FUNCTAB

b 2
-
?

MM IMMOMIMUOPMMBIr s
OD-AMIAO OB IPPAOADIOZ-AND 10

FUNCTAB ,-

15'SEP-1934 53:5 r
& 21:02:064 [DRIVER.SRC]

:645 VYAX/VMS Macro V
RD

: AD
;RETURN HEADSE;g CENTERL INE

:SET_MODE

;WRITE CHECK

;WRITE HEADER AND DATA
sREAD HEADER AND DATA
sWRITE TRACK DESCRIPTOR
;READ TRACK DESCRIPTOR
:WRITE CHECK HEADER AND DATA
:DIAGNOSE THE DRIVE
;READ LOGICAL RLOCK
;WRITE LOGICAL BLOCK
sREAD PHYSICAL BLOCK
sWRITE PHYSICAL BLOCK

:REA? VIRTUAL BLOCK

:WRITE VIRTUAL BLOCK

sAVAILABLE

JACCESS FILE AND/OR FIND DIRECTORY ENTRY
JACP CONTROL FUNCTION

sCREATE FILE AND/OR CREATE DIRECTORY ENTRY
sDEACCESS FILE

JDELETE FILE AND/OR DIRECTORY ENTRY
JMODIFY FILE ATTRIBUTES

sMOUNT VOLUME

:BUFFERED 1/0 FUNCTIONS

sNO OPERATION

sUNLOAD VOLUME

sSEEK CYLINDER

JRECAL IBRATE

sDRIVE CLEAR

JRELEASE PORT

:OFFSET HEADS

JRETURN HEADS TO CENTERLINE

sPACK ACKNOWLEDGE

sSEARCH FOR SECTOR

:READ IN PRESET

sDIAGNOSE DRIVE

:SENSE CHARACTERISTICS

DRC
V04




2 H 1 !
DRDR]VER - RMO3/RMOS/RM80/RPO7 DISK DRIVER 1s-s P-1 4 145 YAX/VMS Macro V04=00 Page 10 | DR(
vo«-&oi FUNCTION DECISION TABLE 33 5? 35 !oaxvea sacJononxven MAR; 2 i 1 1Y V0!

A 4 SEYCHAI - :SET gunnncrenxstxcs |
A y SENSEMODE , = :SENSE MODE
BA 9 SETMODE , = :SET MODE
BA AVAILABLE, = SAVAILABLE
A 3 ACCESS, - SACCESS FILE AND/OR FIND DIRECTORY ENTRY
A ACPCO¥ fROL, = :ACP CONTROL FUNCTION |
1? CREATE, = :CREATE FILE AND/OR CREATE DIRECTORY ENTRY |
A 51 DEACCESS, = :osAgcess FILE |
0BA 1{ DELETE,=- :DELETE FILE AND/OR oxnecronv ENTRY |
0BA 51 MODIFY.= :MODIFY FILE ATTRIBUTES |
A 514 MOUNT> :MOUNT VOLUME |
C 15 FUNCTAB +ACPSREADBLK,= :READ FUNCTIONS |
¢ 19 <READTRACKD , - *READ TRACK DESCRIPTOR .
8c 1 READHEAD, = ‘READ HEADER |
¢ 13 READLBLK .= :READ LOGICAL BLOCK .
0c 1 READPBLK .= *READ PHYSICAL BLOCK ;
0c 0 READVBLK> ‘READ VIRTUAL BLOCK ,
0CE 1 FUNCTAB +ACPSWRITEBLK,= :WRITE FUNCTIONS |
OCE g <WRITETRACKD, ~ SWRITE TRACK DESCRIPTOR
0CE WRITECHECK,= :WRITE CHECK !
0CE 4 WRITECHECKN, - ‘WRITE cuscx usAoen AND DATA '
0CE S WRITEHEAD, = :WRITE HEAD |
OCE 9 WRITELBLK .= RITE LOGICAL BLOCK
OCE HRITEPBLK.- WRITE PHYSICAL BLOCK
OCE # WRITEVBLK> ‘WRITE VIRTUAL BLOCK .
ODA 9 FUNCTAB +ACPSACCESS,<ACCESS,CREATE> ;ACCESS AND CREATE ¥ILE OR DIRECTORY 1
E 0 FUNCTAB +ACPSDEACCESS,<DEACCES §S> ;DEACCESS FILE |
3 1 FUNCTAB +ACPSMODIFY,= |
OF g <ACPCONTROL .= ACP CONTROL FUNCTION
OF DELETE,~ ‘DELETE FILE OR DIRECTORY ENTRY
00F 4 MODIFY> :MODIFY FILE ATTRIBUTES
OFE 5 FUNCTAB +ACPSMOUNT , CMOUNT> SMOUNT VOLUME
10A 9 FUNCTAB oexesLCLosKVALlo - :LOCAL DISK VALID FUNCTIONS
10A <UNLOA ‘UNLOAD VOLUME
10A g AVAlLAéLE. SUNIT AVAILABLE
10A 9 PACKACK> :PACK ACKNOWLEDGE
116 540 FUNCTAB oexeszenopunn.- 1ZERO PARAMETER FUNCTIONS
116 541 <NOP :NO OPERATION
116 4; UNLﬂAD. SUNLOAD VOLUME
116 §¢ RECAL, = :RECALIBRATE
116 544 DRVCLR, - ‘DRIVE CLEAR :
112 45 RELEASE , - ‘RELEASE P |
1 49 RETCENTER, = *RETURN HEADS ro CENTERL INE |
e B READPRESET , - :READ IN PRESET
1 43 PACKACK = tPACK ACKNOHLEDGE
1 4 AVATLABLE> SAVAILABLE
1 50 FUNCTAB +EXESONEPARM, = : ONE PARAHE!ER FUNCTIONS
1 1 <SEEK, = seex CYL INDER
1 i OFFSET,= .or SET HEADS
1 SEARCH .= :SEARCH FOR SECTOR
1 4 oxn&uo§£> DIAGNOSE THE DRIVE
1€ g FUNCTAB +EXESSENSEMODE, =~
12€ 9 <SENSECHAR, = "SENSE CHARACTERISTICS
12€ senitnooe> :SENSE MOD
13A g FUNCTAB +EXESSETCHAR,- :
13A <SETCHAR, - *SET CHARACTERISTICS
13 560 SE TMODE > :SET MODE

S — S ————— )
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DRDR]VER = RMO3/RMO5/RMBO/RPO7 DISK DRIVER 15-SEP=1984 23:52:45 VYAX/VMS M
V0e-001 e -3Ep-1080 Bhiddiol IoRIvER.Sa¢

RETRY COUNT IS RESET, AND THE FUNCTION IS EXECUTED, AT FUNCTION COMPLETION
THE OPERATION IS TERMINATED THROUGH REQUEST COMPLETE.

ro v04-00 age N DR(
START 1/0 OPERATION 6-SEP=19 DRIVER.SRCIDRDRIVER.MAR:2 O (1) VO
g ¥ .SBTTL START 1/0 OPERATION |
& : DR_STARTIO = START 1/0 OPERATION ON DEVICE UNIT |
: THIS ENTRY POINT 1S ENTERED TO START AN 1/0 OPERATION ON A DEVICE UNIT. |
: INPUTS: |
; R3 = ADDRESS OF 1/0 PACKET. |
: R5 = UCB ADDRESS OF DEVICE UNIT, |
: OUTPUTS:
: FUNCTION DEPENDENT PARAMETERS ARE STORED IN THE DEVICE UCB, THE ERROR
| DR_STARTIO: :START 1/0 OPERATION |
| 0080 (S 0031 ¢S 90 MOVB  UCBSB_ERTMAX(RS),UCBSB_ERTCNT(RS) :INITIALIZE ERROR RETRY COUNT |
009A €5 20 A3 80 MOVW  IRPSW_FUNC(R3) ,UCBSW_FONC(RS) ;SAVE FUNCTION CODE AND MODIF IERS
000 ¢ 84 CLRW  UCBSW-DR_MR(RSS ;CLEAR THE MAINTENANCE VALUE
00D& CS FFF7 BF AA BICW  #*COR”M _BUALPORT, - ;:Clear software status and error log
UCBSB DR _SSTS(RS) :bltos. except for dualport bit.
S0 38 A3 DO MOVL  IRPSL-MEBIA(R3),RO :GET PARAMETER LONGWORD

: MOVE FUNCTION DEPENDENT PARAMETERS TO UCB

0000000000000 NN NN N NNNN N OO OO OO
= OV ~JO V& i) — O OO NO N S LN = O 000 NO W

@wvroforRorNOMM WO oo o OO O OO O O OO

NNNNN%SOOOC‘OOOOMU‘W& BB

e e e e D e i D e ) il ) D D D e D e D e e B o B D el e D D D e D D D e D B D D D e D e D D D B D B D B D D D B B

06 og EF 92 10$: EXTZV  #IRPSV_FCODE ,#IRPS$S_FCODE,- ;EXTRACT 1/0 FUNCTION CODE |
51 20 A 9 1RP$W_FUNC(RS) ,R1 : |
51 02 9N 9 CMPB lbos_SEEx.a1 ;SEEK FUNCTION? ‘
1€ 13 95 BEQL 208 :IF EQL YES !
51 06 91 D 59 CMPB 060s,orrser.n1 :OFFSET FUNCTION?
0 13 9 BEQL 308 :IF EQL YES
51 9 9 9 CMPB csos_SEAacn.nl :SEARCH FUNCTION?
2 13 9 BEQL  40% :IF EQL YES
51 D 91 600 CMPB c;os_olnenoss.n1 :DIAGNOSE FUNCTION? -
;4 13 A 601 BEQL  45% :IF EQL YES !
VOBC gs g? C 6 ; MOVL RO gcasu DA(RS) :STORE PARAMETER LONGWORD
: 3 1 6 CMPB  #108_WRITECHECKH,R1 :DISJOINT FUNCTION CODE?
1A & 604 BGTRU s ‘IF th¥ NO
51 6 A* 3 2 S SUBW csos_ualrecuec:u-los,AVA LABLE=1,R1 ;MAKE FUNCTION TABLE INDEX
D 1 é g BRB 50$ ;
63.’ ;
§ ? : SEEK FUNCTION = SET CYLINDER ADDRESS |
| |
00BE CS S0 80 gl; 208 : MOVW ng UCBSW_DC(RS) :SET CYLINDER ADDRESS |
16 N : 2}‘ BRB 504 ; |
G 15 : ‘
3 219 : OFFSET FUNCTION = SET CURRENT OFFSET VALUE |
92 618° |
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19 308:  MOVB n8 UCBSW_OFFSET(RS)
BRB 504

; SEARCH FUNCTION = SET SECTOR ADDRESS

40$:  MOVB  RO,UCBSW_DA(RS)
BRB 508 ;

DIAGNOSE FUNCTION = SET MAINTENANCE VALUE

§ CHECK FOR DIAGNOSTIC MODIFIERS

BBC #1RPSV_PHYSIO, IRPSW STS
BB( 2108V tonnoo.gggsu FUNC
BISB  #RM_OF_M_CMO/256,UCBSW_
BBC i
BISB  #RM_OF_M_MTD/256.UCBSW OFF

208: BB(C #108V_DIAGNOSTIC,UCBSW_FUN

).
SE
#108V_MOVE TRACKD ,UCBSW rungé
C(

3 458: MOV RO gcssu DR_MR(RS) :SET MAINTEN
g SUBW  #10$_DIAGNOSE=-108_READPRESET=1,R1 ;M
636 ;
2 : FINISH PREPROCESSING
6 L
440 S0$: MOVB  R1,UCBSB FEX(RS) :SAVE FUNCT
64 MOVL  UCBSL_CRB(RS),Ré4 “GET ADDRES
64 MOVL  @CRBSC_INTD+VECSL_IDB(R4S ,R4 ;GET F
gz BBS.  WUCBSVZECC,UCBSW_BEVSTS(RS),FDISPAT
645 ;
22 : CENTRAL FUNCTION DISPATCH
‘ L ]
49 FDISPATCH: ;TUNCTION DI
S MOVL  UCBSL_IRP(RS),R3 -neraéeve AD
5 BBS #IRPSY_PHYSIO, IRPSW_STS(R3),108 ;IF
5 8BS #UCBSV™VALID,UCBSW_STS(RS), 108 ;iF s
5 MOVZWL #SS$ VOLINV,RO :SET VOLUME
g BRW RESETXFR :
g P UNIT IS SOFTWARE VALID OR FUNCTION IS PHYSICAL 1/0
s ®
60 108:  MOVIBL gcasa FEX(RS) ,RO :GET DISPAT
MOVE RM_OF _M_FMT/256 gcasu_ofrsst01(ns>
MOVBE M gca!a Offntg(ﬁ ) :SET INITIA
CLRB  UCBSB_OF FNDX (RS) :CLEAR INIT

189

R5),30%

Te-SEP- 1080 37:85:00 VORIVER Sacoo ¥O4-00 war;2

sSET OFFSET VALUE

o V04-00
R

;SET SECTOR ADDRESS

ANCE VALUE
AKE A FUNCTION TABLE INDEX

DISPATCH INDEX
CRB

ST CONTROLLER CSR ADDRESS
sCLEAR ECC CORRECTION MADE

ESS OF 1/0 PACKET

C
. VOLUME SOF TWARE VAL
VALID STATUS

SP
DR
SET, PHYSICAL 1/0 FUNCTION
i i

EAR, NOT PHYSICAL

EAR. NO COMMAND MO
ET COMMAND MODIFI
f

CLR, NO MOVE TRACK D
ET MOVE TRACK DESCRIPT

+1F CLEAR, NOT DIAG MODE

L
L
:S
1
)

Page }i).
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 DRDR]IVER = RMO3/RMOS/RMB0/RPO7 DISK DRIVER 15 S P=1984 AX/VHS Macro V04-00 Page 13 DRI
VO&-&Os START 1/0 OPERATION P-133 5? 85 DRIVER SRCJDRDRIVER MAR;2 9 (n | Vo«
00D3 CS 80 &F B8 8 ; BISB #RM_MR_M DHIZSb.UCBSU DR_MR+1(RS) ;SET DIAGNOSTIC MODE :
0S 889A (g 82 il 78 308: B88(C #108V_SKPSECINM 2C88H FUNC(RS) 408 :IF CLEAR SSEI MO IF ER i
: 7? BISB #RM OF SSEIIZQ UCB!U OFFSETO1(RS) :SET SK]P SECTOR ERR INH l
1 681 ; ;
} g ; : DISPATCH TO FUNCTION WANDLING ROUTINE !
17 2 & 408:
17 5 CASE RO, <= sDISPATCH TO FUNCTION HANDLING ROUTINE
17 6 9 NOP, = :NO OPERATION
17 2 UNL6AD. :UNLOAD VOLUME
17 s SEEK,=- JSEEK CYLINDER
17 6 RECAL ,= JRECAL IBRATE
17 690 DRVCLR, = :DRIVE CLEAR
17 691 RELEAsé - SRELEASE PORT
17 69; OFF JOFFSET HMEADS
17 69 aerceniea - :RETURN HEADS TO CENTER
17 694 PACKACK,=- PACK ACKNOWLEDGE
17 695 SEARCH,=- :SEARCH FOR SECTOR
17 69 HRITECHEC :WRITE CHECK DATA
17 69 WRITEDATA,- JWRITE DATA
17 698 READDATA,~- JREAD DATA
17 699 WRITEHEAD, = :WRITE HEADER AND DATA
0217 00 READMEAD READ HEADER AND DATA
17 701 WRITETRAEKD, = :WRITE TRACK DESCRIPTOR
17 7 i READTRACKD,~- READ TRACK DESCRIPTOR
17 7 AVA!LABLE.‘ AVAI LABLE
17 704 WRITECHECKH,= HRITE CHECK HEADER AND DATA
17 705 READPRESET,~- ﬂEADIN PRESET
0 1; ; ? DIAGNOSE> DlAGNOSE DRIVE
& 7 s : UNLOAD or AVAILABLE = Cloar UCBSV _VALID
S 709 ; This is the only o gcrat on uhicﬁ these functions need to perform. ALl
45 710 ; devices supported by this driver do not have an unload function, and the
25 ;}1 ; available function code should only clear the UCBSV_VALID bit.
6% 71; UNLOAD :
4 714 AVAILABLE:
64 A5 0800 BF AA & 715 BICW #UCBSM_VALID, UCBSW_STS(RS) ;Clear the software volume valid
00AF 3" :g ;}9 BRW NORMAL :bit and complete function.
4E 718 ;
4 7 3 : PACKACK = Set UCBSV_VALID and proceed with hardware pack acknowledge |
zg ; ? : function .
€ 7 g BACKACK:
646 AS 0800 8F A8 ‘i 7 BISW FUCBSM_VALID, UCBSW_STS(RS) ;Set the software volume valid
3 ; g 3 BRB NOP :bit and complete function. .
& 726 : |
& 7 ? : NO OPERATION, SEEK, RECALIBRATE, DRIVE CLEAR, RELEASE, OFFSET,
: ; g * RETURN TO CENTER LINE, SEARCH, AND READ IN PRESET |
¢ 1% ° ;
$ 7 ] NOP: :NO_OPERATION
¢ 732 SEEK: :SEEK CYLINDER |
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START 170 OPERATION 6-SEP-1984 DRIVER.SRCIDRDRIVER.MAR; 2 9

RECAL: JRECAL IBRATE

DRVCLR. DRIV CLEAR

RELEASE: :RELEA E PORT

OFFSET: JOFFSET READ HEADS

RETCENTER JRETURN TO CENTERLINE

SEARCH: sSEARCH FOR SECTOR

READPRESET: JREADIN PRESET

EXFUNC RETRY JEXECUTE HOUSEKEEPING FUNCTION

N
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BRW NORMAL

: WRITE TRACK DESCRIPTOR and READ TRACK DESCR
: Both want to SEEK rather than to SEAR

.
.

WRITETRACKD: :WRITE TRA
BISB  #DR_M_NOECC, UCBSB_DR_SSTS(RS) ; §

READTRACKD: ;READ TRAC
BBS #108V_INHSEEK =
UCBSW" rUNC(nSS TRANRQCH ; If set,
EXFUNC RETRY,F SEEK : Seek to
BRB TRANRGCR : and bra

IPTOR
CH to

: WRITE CHECK DATA AND WRITE CHECK HEADER AND DATA

CH
CH

<

»x

T
ﬁtt

sWRITE CHE
EC :WRITE CHE
BUSC #10$V_DATACHECK,uCBSW_ FUN (R5) ,WR]

RITE HEADER AND DATA,

n)
o<

EE vevcscne
ol
> =4
O’

BisB #DR_M_NOECC, UCBSB_DR_SSft 3

0 READ HEADER AND DATA

ATA
%agl WRITE HEADER AND DAfA,

LA TE TR TN J
LD
D™
—— P
—

READDATA: READ DATA
READHEAD:

DA!A TRANSFER OR DIAGNOSE = REQUEST CHANNEL

DIAGNOSE : s DIAGNOSE

arrive on cylinder.

CK DESCRIPTOR
ignal don't correct with ECC.

K DESCRIPTOR
NO explicit SEEK

cylinder
nch around to common code.

CK DATA
CK HEADER AND DATA

ATA, AND WRITE CHECK HEADER AND DATA

;WRITE DAT
:WRITE W ADER AND DATA
S(RS) ;

ignal don't correct with ECC.

CK DATA, AND WRITE CHECK HEADER AND DATA

5 HEADER AND DATA
LUCBSW_ FUNCIRS) , TRANRGCH :1F SET, NO EXPLICIT SEEK
HA ;SEARCH AHEAD OF STARTING SECTOR

+WRITEDATA ;CLEAR DATA CHECK REQUEST

DRI
VoI
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DRDRIVER - n503/nn05/nn301np07 DISK DRIVER 15-SEP=1984 AX/VMS Macro V04=00 Page 15 | DR
‘voa-5o§ START 1/0 OPERATI 6=SEP- 1934 5{ 35 DRIVER. SRC DRDRIV IVER.MAR; 2 e (| vo
A TRANRQCH: :DATA TRANSFER f
§A §§ REQPCHAN LOW ‘REQUEST PRIMARY CHANNEL |
9 ; |
3 Els. : DATA TRANSFER = CHANNEL ALREADY OWNED i
90 796
9 799 TRANNOCH: :DATA TRANSFER CHANNEL OWNED
50 0092 C5 9A 029 ;93 MOVZBL UCB$B FEX(RS),RO :GET FUNCTION DISPATCH INDEX |
9 9 EXFUNC TRANXT :EXECUTE TRANSFER FUNCTION
A 802 : DATA CHECK '
L f
9A 185 DATACHECK : :DATA CHECK |
5D oooa §1 oA 6 9 BBC #108V_DATACHECK,UCBSW_FUNC(RS) ,NORMAL ;1F CLR, NO DATA CHECK
8 A .8 MOVZWL #5S$ BASECC,RO ASSUME ECC CORRECTION WAS MADE |
56 ea £ AS 808 BBS #UCBSV_ECC,UCBSW oevsrs<hs).cuecxxr :1F SET, ECC CORRECTION MADE ;
AA 809 RELCHAN *RELEASE CHANNEL ;
0004 €S 01 3 80 810 BISB  #DR_M ocx ucagg DR_SSTS(RS) ;SET DATA CHECK IN PROGRESS |
ooc9 5 10 8 811 MOVB  #RM-OF 1/258,UtBSW orrsEt+1<a5) ;CLEAR ECI, MCI, AND SET FORMAT |
0004 €5 04 8 BA .1§ BISB  #DR"M n Ecc uces on 8STS(RS) : Sifnol don't correct uith ECC.
oocu 01 8F 81 MOVE M gcﬂss orfatg( :SET INITIALC OFFSET RETRY COUNT |
A €5 96 02C4 814 CLRB  UCBSB_OFFNDX (RS) :CLEAR INITIAL OFFSET TABLE INDEX |
3 8 AS 90 (8 815 MOVL  UCBSL_IRP(RS),R2 :GET ADDRESS OF IRP ;
78 A 3 A D 02CC .19 MOVG  IRPSL-SVAPTE (R2),UCBSL _SVAPTE(RS) ;RESET TRANSFER PARAMETERS |
ooac A2 DO 0201 81 MOVL xarst MEDIACR2) ,UCBSW BA(RS) ; ;
03 A A 3 E1 0207 .13 BBC #IRPSY PHYSIO, IRPSW STS(R2) gnecxaerav :1F CLEAR NOT PHYS 1/0 i
05 009A 51 D 1 BB( #108V_SKPSECINH gcs!u FUNC (R ) CHECKRETRY ~:IF CLEAR NO_SSEI MOD i
00C9 c 02 88 sé 820 BISB  #RM_OF_M_SSEI/256,UCBSW_OFFSET+1(RS) ;SET SKIP SECTOR ERR INM |
E? : § 3 !
E7 823 : DATA CHECK RETRY i
7 85 ¢ |
£7 & 9 CHECKRETRY: :DATA CHECK RETRY !
£7 &8 REQPCHAN LOW aeauest PRIMARY CHANNEL FOR DATA CHECK
0 92 ¢S 9A 00F : 3 MOVZBL ucasa FEX(RS),RO g FUNCTION DISPATCH INDEX e
FD36 CF40  9A rg : MOVIBL CHECKTAB=CDF uaxreoArA[nb RO ;GET CASE TABLE INDEX s
:o : ? EXFUNC TRANXT ;EXECUTE DATA CHECK FUNCTION |
D 832 ; |
;g : s * SUCCESSFUL OPERATION COMPLETION
FD 835 °
FD : , NORMAL : H ;
S0 01 3¢ r§ | MOVIWL #5S$_NORMAL,RO *SET NORMAL COMPLETION STATUS |
0208 31 8 i‘g "BRY FUNCXT ;
‘ 2
.:; * TRANSFER ENDED WITH A RETRIABLE ERROR
8ok
84S TRANXT: - TRANSFER EXIT
0093 CS 0B 91 846 CMPB acov_uantsoArn.ucasa_cextnsx “WRITE DATA FUNCTION?
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= RMO3/RMOS5/RMB0/RPO7 DISK DRIVEIN

START 1/0 OPERATION

BEQL
BRW

RETRY:

ECC:
ADDW3

BICLS
BEQL
BITW
BNEQ
88(C
CMPB

BNEQ
88(

188: SuBL2
8lTw
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BNEQ
88s

MOva
FES

™
p=4

NN~

e —

#MBASM_SR DLT!~
MBASM_SR_INVMAP!-
MBASM_SR_MAPPE ! =
MBASM_SRZMCPE !~
MBASM_SR_SPE !~
MBASM_SR”MDPE !~
MBASM_SR_MXF !~
MBASM-SRONED !~
MBASM_SR_RDS '~
MBASM_SRZWCKLWR! =

= =R

RETRY 1F E
#CDF _WRITEWEAD,UCBSB_CEX(RS)
RETRY :

o V0

AX/VMS Macr 4=-00
SRCIDRDRIVER.MAR; 2

DRIVER.

oL YES

:WRITE HEADER FUNCTION?
;IF EOL YES

‘DATA %ATE OR

SINVALID MAP REGISTER OR

‘MAP REGISTER PARITY ERROR OR,
:HASSBYS CONTROL PARITY ERROR’OR,
‘MBA SILO PARITY ERROR OR
‘MASSBUS DATA PARITY ERROR OR,
‘MISSED TRANSFER OR
*NONEXISTENT DISK OR

sREAD DATA SUBSTITUTE OR
:WRITE CHECK LOWER BYTE OR,

MBASM_SRZWCKUPR,R1 ;WRITE CHMECK UPPER BYTE?
RETRY :1F NEQ YES = RETRY FUNCTION
#RM_ER2_M_DPE !~ :DATA PARITY ERROR OR,

RM_ER2_A _Bv(C!~ ;DEVICE CHECK OR
RMERS"M™LBC i~ :L0SS OF BIT cLOCK OR,
RMTERS-MTLSCi= ;LOSS OF SYSTEW CLOCK OR,
RMTERZ-M_IVC,UCBSW_DR_ER2(RS) ; INVALID COMMAND?
RETRY ;1F NE@ YES = RETRY FUNCTION
#RM_ER1_V_HCRC,R2,ECC  :Test MCRC before HCE.
#RM"ER1"MOP] = :OPERATION INCOMPLETE OR,
RM_ER1_A_PAR!- :PARITY ERROR OR

RM™ERT "M HCE ! = :MEADER COMPARE ERROR OR,
RM”ER1-M_WCF ,R2 iWRITE CLOCK FAIL?

ECC :1F EQL NO

RETRYERR :RETRIABLE ERROR

OF f
JRMER1 Y _HCRC, R2, 108

#DTS_RP
gagsl_oevaPE(aS)

SRM_OF M _HCI,-
uggga_brtssr(as».zos
¥ RO

#RR_ER1 M DTE!'~
RM_ER1_A_ECH'~
RM™ER1M_HCRC,R2

ofF

#OR_V_NOECC

ggats'oa,ssfs?ns>. OFF
[

. (5P)
+#11,UCBSW_EC2(RS) ,R2

; ECC, DRIVE TIMING, OR HEADER ERROR = APPLY ECC OR PERFORM OFFSET RECOVERY

:ECC CORRECTION

; Compute bytes transfered then

clear byte offset bits and

convert result to a longword.

Branch if whole blocks xfered is zero.
Was a partial block transfered?

Branch if partial block transfered.
Branch if error was not HCRC.

Is this drive an RPO7?

Branch if not.
Branch it header compare inhibit
isn't set.

Else, reduce b‘tes xfered by a block.
For: DRIVE TIMING ERROR

ECC HARD ERROR

MEADER CRC ERROR

perform offset recovery.

If it won't help, skip ECC correction.

Save work registers,
Find the first error bit in the ECC
pattern.

LT TR PR PR PR PR TR PR A TR PR PR TE PR PR PR PR PR TR TR TR

ORI
vo
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DROR]IVER - RMO3/RMOS/RMB0/RPO7 DISK DRIVER 15=-SEP=1984 23:52:45 VAX/VMS Macro V04-00 Page 17 DRD
VO‘-&gg START 1/0 OPERATION 6-SEP-1934 51:0 :06 ([DRIVER.SRCIDRDRIVER.MAR;?2 . (1) V04
533 0 N2 78 4 SUBLY R2,#10,R3 ; Get the number of error bits |
14 5 ; remaining in the pattern.
15 7F ? BLEQ 30% ; Branch if no other bits in pattern.
D6 1 INCL R ; Point to next bit in pattern.
52 00C6 C5 53 EF g9 s EXT2V R3 UC%SH,ECZ(RS).RZ ; Is there more than one error bit set?
0C A 909 30s: POPR »*u<rs,R> ; Restore work registers without
C 81? $ affocting flags.
26 1A C 1 BGTRU  DEFER_ECC ; 1f more _than one error bit set, don't ,
E 9}‘ ; apply ECC correction. ;
E g}g : APPLY_ECC - ?
E 9}? : Apply ECC correction to correct a single bit error. |
‘ ;
E N ’
E 915 APPLY _ECC: |
TN =» s 920 MOVZWL R1, =(SP) ; Save total bytes transfered, inc. ECC. ;
00000000°GF 16 0391 921 JSB 6~ fOCSAPPLYECC : Apply ECC correction. ;
0 8EDO 97 9 ; POPL RO ; Retrieve transfered byte count. s
00000000°'GF 16 9A 9 JSB G* 10CSUPDATRANSP : Update transfer parameters. |
00CA C5 94 O03A0 924 CLRB  UCBSB_OFFNDX(R5) : Reset offset table index. |
Og 8A Ab 925 BICB #DR_M_OM,~ ; Clear offset mode. ;
0096 C A6 9 ? UCBSB_DR_SSTS(RS) :
E AS BS A9 9 TSTW gcasa,acﬂr(RS) : Any more to transfer? !
03 13 AC 9 3 BEQL 0% ; 11 EQL no. :
FEDF 21 A% 9 BRW TRANNOCH ; Transfer next segment, |
: ") A HECK : ec or write check. |
FEEG 1 34 3 ? 208 BR DATACHEC Check f i heck
0384 9§ : J
Oigz g % : DEFER_ECC = :
4 9%5 ; Don't apply ECC correction for multiple bit errors unless the error cannot 5
82 339 : be recovered with offset retries. f
4 9§a : |
Oggk 939 DEFER_ECC: i
10 88 0384 940 BISB #DR _M_ECC _DEFER,~ ; Set flag to indicate that ECC |
00D4 €5 ggs 32% UCB!B_DR_SSTS(RS) : can be used if offset recovery fails.
B9 943 ;
g gzg s OFF = OFFSET RECOVERY '
9 94? s THIS CODE IS EXECUTED WHEN A DRIVE TIMIMG ERROR, HEADER CRC, OR ECC
9 947 ; HARD ERROR IS DETECTED ON A READ FUNCTION.
B E
9 950 OFF: sOFFSET RECOVERY ,
gg Dg 9 951 TSTL RS sANY GOOD DATA TRANSFERED?
1 $ ggg BEQL 30% ;1F EQL NO
D 4 :
D 825 s THE TRANSFER ENDED IN AN ERROR BUT THERE WERE SECTORS TRANSFERED THAT
D 5? ; CONTAINED GOOD DATA, SINCE THE ERROR COULD HAVE BEEN CAUSED BY A CYLIN-
D : DER CROSSING, THE GOOD DATA IS SAVED AND THE TRANSFER IS RETRIED FROM THE
D g : POINT OF ERROR.
P 939
D 960

o

e . i m— —— e S— S — - -~ L.
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RPO7 DISK DRIVER 15-

1984 23:52:45 VYAX/VMS Macro V04=00 Page
352!655' ;1::?3{780342=2?{0N 2-355-1384 31:0 :04 !onlvsn.snc:ononxvea.nAn;z
e . :UPDATE TRANSFER PARAMETERS
0000009? 2F 1 Cg gi %g?u §§595'323?13??5' . any ngr fd:ga to transfer?
# : Branc x
og ? Eg ko 3§5° DATACHECK 3 Ozgorwiso go check for write check.
REek 4 03CB 25 5% CLRB  UCBSB_OF FNDX(RS) SRESET OFFSET TABLE INDEX
ogeA cg 0 CF 66 108: MOVB n&g UCBSB OFFRTC(RS) “SET OFFSET RETRY COUNT
822 E 14 1 D4 29 . CMPB 08ffSlz.utasa_orruox(n5).:ettngarigrgozaxso?
§2 Ef gg G s ggg% 30: V_ ECC_DEFER,~- E Correct the eFror with ECC if we can.
00D4 €S DD 990 ucsta:oatSSTS(ni).- :
5 £ 9;1 BRB QS:LV'EC E Otherwise, fatal error.
g n B fR7 B ey ssrs ol LT o
BICB  #DR_M_OM,UCBSB_DR_ ; ‘
C R ni B Wm ;
;g 3;8 § NO GOOD DATA TRANSFERED = CHECK IF CHANGE IN OFFSET NEEDED
030 980 °
: l- :DATA CHECK OR,
i s o ;2 381 ey ww 33"55?’!"5?2?- :DRIVE TIMING OR,
F 935 2s;en1:n:scu.u2 ;Egcnganeggunon?
E ] '; 988 B1cs BSW oirssrolca ) :SET HEADER COMPARE INHIBIT
_— 34 3 §: 335 40$: géég cag‘gro?rggéfsgg.uc =" ;CHANGE CURRENT OFFSET?
oo 55 ?2 ‘°§ 959 : NeS ?8; i 5) ;620252 g?rser TABLE INDEX
O0cA cg " ‘86 383 éSS?aL 353:3'8;;=g§525) RO :GET NEXT OFFSET TABLE INDEX
0o % & 0 MOVB  OFFTAB=-1CRO],uCB$W OFFSET(RS) ;GET NEXT OFFSET VALUE
waS e N X 991 BEQL 108 : = :1F EQL RETURN TO CENTERLINE
8‘ 1 o 33 MOVB  #2,UCBSB_OFFRTC(RS) *SET OFFSET RETRY COUNT
ool -1 B S ey e
e g B M B B OISO e comue s
03 0882 Es g 0 2 A 899 0$: BBS #OR™V DCK'UCB'B'DR'SStS(R¥&§°?3uE%§o§EIGA?ﬁ'A CHECK FUNCTION
:582 g} 2 g 33 808 : 323 E5€?232¥uv STRY DATA CHECK AGAIN
% 100 :GET DRIVE STATUS
SO 04 A3 D 436 1000 90$: MOVL RM DS(R3)§R0 ;GET DRIVE STAT
1001 MOVL UCBSL_DR_SR(RS) ,R1 :
A7 s g ?g gig }8§§ BRB FATALERR ;
441 1004 ;
22} } ; : RETRIABLE ERROR
ol BB ' :RETRIABLE ERROR
441 1 RETRYERR: 2 ; il
w.n 221 } 1§ :gfgakn AT - E 3:!:0:;r2;a=§:{:=:f:?:.p?::iago RECAL
- : Restore error statu g
04 0000 ¢5 §; £0 22% } }i R8s  omR En '5‘gii.usagg,on_ehféﬁszﬁl3:tiggnsgsﬁpiggs INCOMPLE TE
op 52 E1 04 101 BBC #RMTERY "V HCE ,R2, s 1F CLR HEADER (O
o pew x G 0 G WAMORET  SplecRa L,
RS B R U EE ANDATOOS e ST

—~—a
e ® ']




DRDR]IVER = RMO3/RMOS/RMBO/RPO7 DISK DRIVER 1 [ AX/VMS Macro V04=00 Page 19 DRC
VO‘-&OE START 1/0 OPERATION g‘ 5% :0 04 DRIVER.SRCIDRDRIVER.MAR;2 . (1) V04
69 1 13 EXFUNC FATALERR.F_DRVCLR ; Issue drive clear before retrying.
D47 BN & 101 W FDISPATCH :
it} 18
&7 1 § s FATAL CONTROLLER/DRIVE ERROR, ERROR RETRY COUNT EXMAUSTED, ERROR RETRY
2; } 3 INHIBITED, OR FINAL OFFSET TRIED
47% 1005 °
&7 1 ? FATALERR: JFATAL ERROR = SET STATUS :
08 50 C 0 0473 1 8BS #RM DS MOL,R0,108 : Branch if not offline. .
S0  O01A4 BF C 0477 1 MOVZIWL #SSS M DOFL RO ; Otherwise, set medium offline status |
00 8 1 047¢ 1 BRW FU c!T : _and branch to common coafﬁot on exit. |
08 5 0 047F 1 108: BBS ORH DS_V v.. 8 ,208 ; Branch if not volume inva |
S0 0254 BF C 04 g 1 MOVZWL #SSS _VOLINV.R ; Otherwise, set volume invalid status. 1
0080 1 04 1 i BRW FUNCRT : and branch to common completion exit. }
08 35 E €1 0488 1035 208:  BBC #RM_ER1 'V UNS R2,308  ; Branch if not drive unsafe. |
50 38 F C O04BF 1034 MOVZWL #SS$ UNSAFE,RD : Otherwise, set drive unsafe status. |
074 1 0494 1035 BRW FUNCRT : and branch to common completion exit. ‘
50 g D& 8' C 497 1 9 308: MOVZWL #5S$ OPINCOHPL JSET OPERATION INCOMPLETE STATUS t
&8 D so 49¢ 1 BBS #RM_ER1_V_OPI ﬁz FUNCXT :IF SET, OPERATION INCOMPLETE |
50 2 5C 8F C 4AQ0 1 g MOVZWL #SSS WRITCCK ﬁ sSET URiTE LOCK ERROR STATUS *
62 08 §o 4AS 1 BBS #RM_ER1 ! ULE az FUNCXT :IF SET, WRITE LOCK ERROR |
S0 134 8F g 4A9 1040 MOVZWL OSS! lV oBR,R 6 sSET INVALID DISK ADDRESS STATUS |
§2 00 8F B3 OQ4AE 1041 BITW  #RM _ER1_M_AOE' :DISK ADDRESS OVERFLOW OR,
B3 1 &i RM Eil l TAE, RZ sINVALID DISK ADDRESS ERROR’ 5
56 12 04B3 104 BNEQ FURCXT™ +1F NEQ YES ,
SO 0O0BC 8F 3§ 4B 1044 MOVZWL 'SS’ DRVERR sSET DRIVE ERROR STATUS |
52 1027 BF B 4BA 1045 BITW #RM f sDRIVE TIMING ERROR OR, ’
4BF 1049 RM Ea1,l ILF‘- :ILLEGAL FUNCTION OR, |
4BF 186 RMCER1CMTILR!- sILLEGAL REGISTER OR,
4BF 1048 RM ER1 JM_RMR!~- JREGISTER MODIFY REFUSE OR, '
4BF 1849 RMTER1ZMCWCF ,R2 ;WRITE CLOCK FAIL ERROR? 1
4A 12 04BF 1050 BNEQ FURCXT™ +IF NEQ YES
50 g1rk gF 3 4C1 1851 MOVIWL #SS$ PARI!V RO ; Set parity error status. ‘
52 8140 8F B3 04C6 1 s; BITW  #RM_ER1 M oéx'- : Data check error or, |
4CB 105 RM_ER1_M_ECH!~- : ECC hard error or, l
4CB 1054 RMTER1TM_HCRC ,R2 : hoodor CRC orror? ‘
E 18 4(B 1055 BNEQ FURCXT® g
38 0000 €5 F S &C 1 gg 8BS ¥RM ERZ V BSE 8(83“ DR Eh?(R ) FUNCXT IF SET, BAD SECTOR ERROR 1
50 0054 BF 4«3 1 MOVZWL #SSS C ; Set fatal controller error status.
5¢ 0088 8F B 4«8 1 Ss BITW #RM Ea1 ncé'- ; Header compare error or, I
40D 105 K# EII R PAR,R2 parity orror
SC 1 4DD 1060 BNEQ FURCX : Branch if s ;
S 00024064 BF 0 4F 1 21 BITL lﬂBA‘l SR_MAPPE !~ HAP PARITY ERROﬁ
4E6 1 i MBASM_SR_MCPE '~ :MASSBUS CONTROL PAaitv ERROR OR,
4E 106 MBASM_SR_SPE !~ HBA SILO PARITY ERROR OR
“E6 1064 MBASM”SRMDPE ! = :MASSBUS DATA PARITY ERROR OR, ;
'3 1 25 HBA‘H SR RDS R1 READ DATA SUBSTITUTE?
3 12 04E 1 ? BNEQ EIT sIF NEQ YES '
F 38 «E8 106 MOVZWL lSS FORMAT R SEY FORHAY ERROR STATUS
4 5 4ED 1 g BES #RM_ER rtn R2,FUNCXT ;IF SET, FORMAT ERROR
f g 4F1 1 MOVZIWL #SSS DAYA[HEC 6 .SE! DAfA CHECK ERROR STATUS
l i B 4F6 1 BlTW #MBASH SR UCKLUR'- sWRITE CHECK ERROR LOWER BYTE OR,
4«FB 107 MBASA_SR_OCKUPR,R1 ;WRITE CHECK ERROR UPPER BYTE?
E ;2 «FB8 107 BNEQ FUNCXT s1F NEQ YES
21(6 F 8 Lfg 107 MOVZWL ISS NONE XDRY, :SET NONEIIS ENT DRIVE STATUS
E 502 1074 #MBASYV_SR_NED, R LFUNCXT ;IF SET, NONEXISTENT DRIVE
—— — —_— R




- — e e — s e e . - — - —————— et i

E 2
DRORIVER - RMO3/RMOS/RMBO a 07 DISK DRIVER 15=-SEP=1984 23:52:45 VAX/VMS Macro V04=00 Page 20 DRI
voc-ﬁoi START 1/0 OPERATI 6=5 P-1934 5?:35:04 DRIVER snc:onounvea MAR; 2 ’ (h VO
SO 005¢« BF 3¢ 6 } ;; MOVIWL #SSS_CTRLERR,RO :SET CONTROLLER ERROR STATUS
107
} ;g FUNCTION COMPLETION COMMON EXIT
1 |
1 ? FUNCXT: :FUNCTION EXIT |
SO DD 1 ; PUSHL RO :SAVE FINAL REQUEST STATUS 51
00000000°GF 16 1 JSB G*10CSDIAGBUF ILL :FILL DIAGNOSTIC surrea IF PRESENT |
13 1084 RELCHAN .ne§£Ase CHANNEL IF OWNED
0092 €5 ?A 91 19 1085 CMPB osor WRITECHECK,UCBSB_FEX(RS) :DRIVE RELATED FUNCTION?
A 1A 21 1 9 BGTRU  10% :1F GTRU YES
0092 €5 1; 91 1 CMPB 'SD' READPRESET,UCBSB_FEX(RS) ;DRIVE RELATED FUNCTION?
1 1? 505 1 3 BLEQU :1F LEQU YES |
0092 ¢5 11 91 05 1 CMPB csor AVAILABLE ,UCBSB_FEX(RS) ;DRIVE RELATED FUNCTION? |
o; 13 052¢ 1090 BEQL 108 :1F EGL YES
52 S8 AS D0 052 1091 MOVL  UCBSL_IRP(RS),R :RETRIEVE ADDRESS OF IRP
oogg 5 A1 0532 1 95 ADDW3  UCBSL DR acn(ﬁ
02 AE A2 S 109 lRPSH “BCRT(R2), ZiSP) ; Calculate bytes transfered
21 D64 053A 1094 108 C(LRL R :CLEAR SECOND STATUS LONGWORD
BEDO 053C 1095 POPL RO :RETRIEVE FINAL REQUEST STATUS
53 0091 CS5 O9A O053F 1 99 MOVIBL UCBSB SLAVE+1(RS).R§ :GET DRIVE OFFSET CONSTANT |
$3 ° 0400 C443 DE 0544 109 MOVAL  MBASL ERB(R4)CR3],R :GET ADDRESS OF DRIVE REGISTERS |
6 09 OA 854A 1098 MOVZBL #F_DRUCLR!1,RM CSi(RS) : lssue a drivo clear before release.
63 08B 9A 054D 1099 MOVZBL #F “RELEASE'f,RM_CS1(R3) :RELEASE PORT
0550 1100 REQCOM :COMPLETE REQUEST
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T PRIVER.SR J DRDRIVER.MAR;2

m>D

+SBTTL HARDWARE FUNCTION EXECUTION
FEX = HARDWARE FUNCTION EXECUTION

THIS ROUTINE IS CALLED VIA A BSB WITH A BYTE IMMEDIATELY FOLLOWING THAT
sp;cxrxes THE ADDRESS OF AN ERROR ROUTINE. ALL DATA IS ASSUMED TO HAVE BEEN
SET UP IN THE UCB BEFORE THE CALL. THE APPROPRIATE PARAMETERS ARE LOADED
INTO DEVICE REGISTERS AND THE FUNCTION IS INITIATED. IF THE FUNCTION IS AN
IMMEDIATE FUNCTION CONTROL RETURNS IMMEDIATELY. ELSE THE RETURN ADDRESS
1S STORED IN THE UCB AND A WAITFOR INTERRUPT IS EXECUTED. WHEN THE INTER-
RUPT OCCURS, CONTROL IS RETURNED TO THME CALLER.
| INPUTS
‘ RO = FUNCTION TABLE DISPATCH INDEX.
RS = ADDRESS OF DRIVE CONTROL STATUS REGISTER 1.
R& = ADDRESS OF MBA CONFIGURATION STATUS REGISTER.
RS = DEVICE UNIT UCB ADDRESS.
0(SP) = RETURN ADDRESS OF CALLER.
&(SP) = RETURN ADDRESS OF CALLER'S CALLER.
IMMEDIATELY FOLLOWING INLINE AT THE CALL SITE IS A BYTE WHICH CONTAINS
A BRANCH DESTINATION TO AN ERROR RETRY ROUTINE.
OUTPUTS:

THERE ARE FOUR EXITS FROM THIS ROUTINE:

1. SPECIAL CONDITION = THIS EXIT IS TAKEN IF A POWER FAILURE OCCURS
OR THE OPERATION TIMES OUT. IT IS A JUMP TO THE APPROPRIATE
ERROR ROUTINE.

2. FATAL ERROR = THIS EXIT IS
ERROR OCCURS OR IF ANY
INHIBITED. IT IS A JUMP

: IF A FATAL CONTROLLER OR DRIVE
T

3. RETRIABLE ERROR = THIS EXIT lg
3

OCCURS AND ERROR RETRY IS
HE FATAL ERROR EXIT ROUTINE.

TA
ERROR
T
aKEN IF A RETRIABLE CONTROLLER
R

EN
RO
0

WAWA AU A A AR A WA ATAWA AA WM AT AVTIA A ARV D

WVAWVA AW WA WAA WA WA A WAWA WA AR WA WA AW WA WA WA WAA WUAAA WA AW TR A WA A A AWA WA NN WA NAWAAWAAWAWWWVWAUIWALA

OR DRIVE ERROR OCCURS AN ROR RETRY IS NOT INHIBITED.
IT CONSISTS OF TAKING TH ROR BRANCH EXIT.

&. SUCCESSFUL OPERATION = THIS EXIT IS TAKEN IF NO ERROR OCCURS
DURING THE OPERATION. IT CONSISTS OF A RETURN INLINE.

IN ALL CASES IF AN ERROR OCCURS, AN ATTEMPT IS MADE TO LOG THE ERROR.
IN ALL CASES FINAL DRIV AND CONTROLLER REGISTERS ARE RETURNED VIA

T
E
3

oo oooororor0rOrOrOOFOFOrOrOrOrOrOrOrOrOrOFOrOOFOrOFOOrOOOrOrOrOrOrOFOMOrOrOFOrOrOOFOrOrOOrOOrOOrO OO ‘g

— i D e e D D D D D D D D D D D il D el D D D ) D e ) il D D D D D D ) D D D D e D D ) il D e e e D D D D e el D el e [l ]

VVAAAIIWVALAUIA S 85 85 85 8 85 85 5 8~ 5 W NN U NN NN AIRIPI NI NININININ) b b b b b b e b b b D O OO OO OO

00 ~NO N 8 LN =2 OO0 O 8 LN = © O 00 N0 WV 8 W) = © 0 00 O W 85 N = OO 0D NN W 8 LN — O O 00 O W S a0

TR AR A R A A A PR A P PR PR PR PR PR PR PR T PR PR LA PR LR LR PR I P P P P P P P P PR P P P P PR PR PR PR PR PR PR PR PR PR PR PR A DA T )

WVAUAWAUAWAWA A WAWAIAWAWATAWAWA VWA

THE GENERAL REGISTERS RO, R1, AND RZ2, AND THE UCB.
RO = DRIVE STATUS REGISTER.

R1 = MBA STATUS REGISTER.

R2 = DRIVE ERROR REGISTER 1.

UCBSW_EC1(R3) = ECC POSITION REGISTER.
UCBSW_EC2(R3) = ECC PATTERN REGISTER.
UCBSW_BCR(R3) = BYTE COUNT REGISTER.
UCBSW_DR_ER2(RS) = DRIVE ERROR REGISTER 2

DRI
VO
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DROR]VER = RMO3/RMOS/RMB0/RPO SK DRIVER 15-SEP=- AX/VMS Macro V04=00 Page 2 ORI
voa-&gs HWARDWARE FUNCTION E Etu* 6=$ 9-1334 5? 35 DRIVER.S J RDRIVER.MAR; 2 ’ ci» VO
R
11% FEX: ;FUNCTION EXECUTOR
009¢ g 8t 8 " POPL usasL PC(RS) :SAVE oaxvfn PC VALUE
93 n MOVB CEX(RS) :SAVE CASE INDEX
1¢ A z 1164 MOVZBL uci B s 'é'i *GET DRIVE OFFSET CONSTANT
53 8& 8“ D 1165 MOVAL  MBA tao(a4) R3) ;sgt ADDRESS OF DRIVE REGISTERS
38 AS 0000 8 D 1 ? BITL  #DEVSA_DUA,UCBSL_ 6£vana<n ) :DUAL PORTED DRIVE?
ag 1 1 BNEQ  SEIZE ;1F NEQ, YES
SO 0093 ¢ GA N 3 GO MovZBL u(CB l JCEX(RS) RO :Restore case index (func. code)
7A 1N CASE R :DISPATCH TO PROPER FUNCTION ROUTINE
7A 1N ? rosxt.- :sssx CYLINDER
A 1N EXFNC,= :RECALIBRATE |
7A 117; [MMED , = :DRIVE CLEAR ;
A 17 IMMED , - :RELEASE DRIVE ,
A 1174 IMMED , = :OFFSET MEADS :
057A 1175 EXFNC,= :RETURN TO CENTERLINE ~
D5 7A 1179 IMMED , - :PACK ACKNOWLEDGE
A 117 POSIT,= :SEARCH FOR SECTOR
7A 1173 XFER,= :WRITE CHECK
A 17 XFER,= :WRITE DATA
7A 11-0 XFER,= :READ DATA ;
DS7A 1181 XFER, = SWRITE HEADER AND DATA
D574 11 i XFER,= :READ HEADER AND DATA i
D574 11 XFER,= ‘WRITE TRACK DESCRIPTOR j
D57A 1184 XFER,= :READ TRACK DESCRIPTOR |
057A 1185 IMMED , = :AVAILABLE
D574 11 9 XFER,= :WRITE CHECK MEADER AND DATA |
DS7A 11 [MMED , = ‘READIN PRESET -
DS7A 11 3 EXFNC,=- :DIAGNOSE
DS7A 11 SEARCHA, - :SEARCH AHEAD ;
DS7A >,L =#CDF _SEEK : f
S7A 1190 IMIT=#CDF _SEE
oA 1193
' H
'g:g }}32 : IMMEDIATE FUNCTION EXECUTION
Al : |
:g }}gs : FUNCTIONS INCLUDE: ‘
DSA 1199 : NO OPERATION, 3
DSA 1193 : DRIVE CLEAR
e Sipcpse Pont
A6 1 ? : READ IN PRESET
:g } i ; PACK Ac:noULeoét
A 1 : Two other functions which ni?ht (but hopefully don't) pass through this code
A } ; : aag UNLOAD and AVAILABLE. such functions get here they are treated as
3 S.
A6 1 :
A6 1 : THESE FUNCTIONS ARE EXECUTED IMMEDIATELY AND THE FINAL DEVICE REGISTERS
: } ! : ARE RETURNED TO THE CALLER,
A6 1211 °
A6 1 1; 1 : IMMEDIATE FUNCTION EXECUTION
A6 11 DSBINT -g1§ LE INTERRUPTS
09 64 Ag 85 0 O0S5AC 1214 ass SUCBSY Pouin UCBSW (nS ,108 :IF SET, POWER HAS FAILED
A 058 MOVZBL #F _DRVCL M_ i CL v
6 9 1 1215 8L #F DRVCLR'1,RM CS1 t CLEAR DRIVE ERRORS




TRANSFER FUNCTION EXECUTION
FUNCTIONS INCLUDE:

SSITE EIECK DESCRIPTOR,
URI!E CHECK HEADER AND DATA,
WRIT
WRIT

NS IR = OO0

H 2
DRDRIVER = RMO3/RMOS/RMBO/RPO7 D SK DRIVER 15- P=1984 AX/VMS Macro V04~ Page
VO&-&X‘ HARDWARE FUNCY?ON EXECUTION SEP=-1984 3? 35 DRIVER.SRCIDRDRIV .HAI:Z .
63 FADF CF&O A 86 121 MOVZIBL FTA![RO].IH CS1(RY) SEXECUTE FUNCTION
810B 21 gs } }9 108: BRw ENBXIT :
B0 121
gg } g ATTEMPT TO SEIZE THE PORT ON A DUAL PORTED DISK.
8D 1 .
B2 00D4& €S 03 %s } s SEIZE: BBC agl’g_ggkgg?gzﬁs; 60 'lgf SLEARésguALPORY KIT
S1 00000064 BF DO (S 1225 MOVL l180.l1 - : Initialize count for the number of
CA 1 9 ; times we will accept the loss of
E: } : ho port uhilo we are on the 1/0
CA 1 3 28: DSBINT ‘DIS ABLE INTERRUPTS
A3 D& PO 1230 CLRL RM_DS(R3) sATTEMPT TO SEIZE PORTY
00000100 2; 03 gg } 1 BITL IRHBDS.H,DPR. :DID WE SEIZE THE PORT?
12 SDB 1 i BNEQ 48" +1F NEQ, WE SEIZED THE PORT
209 1254 WFIKPCH RETREG,.#15 sLETS Hﬂl' FOR THE PORT, ELSE TIMEOUT
E7 1235 [10FORK :CREATE FORK PROCESS
DA 51 F& OQSED 1 9 SOBGEO R1,2% : Loop to make sure we really still
SFO 1 : have the port after we are dequeued
SFO 1 3 : off the 1/0 fork queue.
00p8 31 O0O5F0 1 BRW RETREG : Othcrviso. error = We keep losing the
SF3 1 6? ;i port t and we've retried enough.
SF 1261 4§: ENBINT ENABLE INTERRUPTS
FF7C n g;s } 2; BRW GO0 .LET S CONTINUE, WE HAVE THE PORT
SF9 1244 ;
g:g } :5 s SEARCH AMEAD FUNCTION EXECUTION
SF9 1 ‘9 3 THIS FUNCTION MINIMIZES ROTATIONAL LATENCY BY SEARCHING FOR THE SECTOR THAT IS
;:g } :3 s FOUR SECTORS AHEAD OF THE STARTING SECTOR OF A TRANSFER.
SF9 1250 ; THE DESIRED CYLINDER, TRACK, AND SECTOR ADDRESS REGISTERS ARE LOADED, THE
SF9 1251 ; FUNCTION IS INITI A1£6 AND ‘ WAITFOR INTERRUPT 1S EXECUTED. WHEN THE INTER~-
%:3 } i s RUPT OCCURS, THE FINAL DEVICE REGISTERS ARE RETURNED TO THE CALLER.
F9 1254 °
SF9 1255 SEARCHA: F
S1 00BC CS5 C SF9 1 s MOVIWL UCBSW_DA(RS),R1 :GET DESIRED TRACK AND SECTOR ADDRESS
51 04 SF% 1 SUBB #6 R sCOMPUTE FOUR SECTORS BEFORE 1ITY
04 1 BGEQ 106 :IF GEQ BEFORE SECTOR 2ERO
51 &6 AS 8 6 ; 1 ADDB U BSB SEC!gRS(RS).R1 sCONVERT TO AFTER SECTOR ZERO
14 A3 1 D 6 1260 10% MOVL DA(R sSET TRACK AND SECTOR ADDRESS
15 N g : } 6 BRB LotVL :
> 156
600 1 g
600 1
60D 126
D 126
60D 126
D 1 9
D 1
D 127
.9

-

oo

uenoéa AND DATA,

LA TR TR PR TR TR TE DA LR 1

~J
~
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D2
9A

3C
3C

A A A A AR AIAIAIAIAIAIAIPINIAINIAIAINIAI NI b b e e b b e e b e e s b e s b b B D OO O D OO DO
P L L L L L L L N o e lalalalalalalalalalala e A=A -1 T TSI ST ST
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IT ASSUMED THAT THE CALLER OWNS THE CHANNEL ON WHICH THE 1/0 IS TO OCCUR.

; READ rancx oescaxpton
: READ DAT
; READ uEAota AND DATA,
i THE MAP REGISTERS, BYTE COUNT REGISTER, AND VIRTUAL ADDRESS REGISTER ARE
: LOADED FO Lou§o BY THE DESIRED CYLINDER, TRACK, AND SECTOR ADDRESS neezsrsus.
: THE FUNCTION IS INI tlA ED AND A WAITFOR INTERRUPT IS EXECUTED. WHEN THE
: INTERRUPT OCCURS, THE FINAL DEVICE REGISTERS ARE RETURNED TO THE CALLER.
XFER: ;TRANSFER FUNCTION EXECUTION
nconL #0,MBASL_SR(R4) CLEAR MASSBUS ADAPTER ERRORS
ADMBA *LOAD MAP, BYTE COUNT, AND VIRTUAL ADDRESS
uovzaL UCBSB_CEX(RS) RO nsrnxeve FUNCTION TABLE INDEX

POSITIONING FUNCTION EXECUTION
FUNCTIONS INCLUDE:

SEEK CYLINDER
SEARCH FOR settoa

AIATETE TR A TE PR TR TR TR TR T

THE DESIRED CYLIND TRACK AND SECTOR ADDRESS REGISTERS ARE LOADED, THE
FUNCTION IS INITIA 6 AND A WAITFOR INTERRUPT IS EXECUTED. UHEN THE INTER-
RUPT OCCURS, THE lNAL DEVICE REGISTERS ARE RETURNED TO THE CALLER.

POSIT: ;POSITION FUNCTION EXECUTION

L0¢ MOVZIWL UCBSW_DA(RS) ,RM_DA(R3) SET DESIRED TRACK AND SECTOR ADDRESS

MOVZWL UCBSW_DC(RS) ,RM_DC(R3) SET DESIRED CYLINDER ADDRESS

INTERRUPT WAIT FUNCTION EXECUTION
FUNCTIONS INCLUDE:
DIAGNOSE

: RECALIBRATE, AND
; RETURN TO CENTERLINE.
: THE OFFSET REGISTER IS LOADED, THE FUNCTION IS INITIATED, AND A WAITFOR
: INTERRUPT 1S EXECUTED. WHEN THE INTERRUPT OCCURS, THE FINAL DEVICE REGISTERS
: ARE RETURNED TO THE CALLER.
EXFNC: ;EXECUTE FUNCTION
MOVIBL #F DIVCLR'I RM_CS1(R3) -CLinn DRIVE ERRORS
BBC no V_OM usé DR_SSTS(RS),108 :IF CLR, NO OFFSET ACTIVE
MOVZBL rrs f RM™ CST(RS) SET onive IN OFFSET MODE
CMPB T : Is this drive an RPO ?
?82" DEVfVPE(RS) :
BNEQ : 1f not, ng need to wait.
TIMEWALIT - : Wait for S milliseconds or until

o 3

|

|

wno
<2

ITTTTITTTTTTTTTTTTTmTTRTTTRAY

&
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go bit clears.

53A 1 TIME = # 0?0. s
6SA 1 .l‘VAt = f e M
63A 1 SOURCE = RM_CS1(R3) -
hSA 1 CONtE!T s L, ;
63A 1334 SENSE = .FALSE. :
. ; 1335 108: DSBINT DISABLE INTERRUPTS
0 6 1 9 BBS lUC%‘V POWER gCBSH_STS(RS JENBXIT :IF SET POUER FAILED
C 066C 1 MOVZWL UCBSW_BR MR(RS) RM“MR(R3) :SET DIAGNOSTIC INFO
¢ Qorg 1 g MOVZWL UCBSW"OFFSET(RSS ,RM_OF (R3) ;SET FORMAT, INMIBIT BITS, AND OFFSET
E1 0678 1 B8BC RM_OF v _SSEI,- ; 11 Skip Sector Error Inhibit is clear
67A 1340 UCBSW_DFFSET(RS),128  : branch around.
EO 278 134 8BS 210 V_SKPSEC!NH - : 1f reason for SSEI is EXPLICIT user
134 UCBSW FUNC(RS) 128 : request, then branch around.
8A 0686 134 BICB #RM OF M sssx/ésg - : It here, SSEI set due to error on
6 3 1344 uca!u,orrsgro1(n § : this track. Hence clear SSEI in
97 06 1345 DECB UCBSW_DA(RS) ; software only and decrement sector
: as in software also.
o8 13¢7 128 D 5 o ‘
7 680 1 63 ASHL l?1-lﬂ DS_V_MOL ,RM_DS(R3) ,R2 ;MEDIUM ONLINE?
18 0692 134 BGEA 158 ;1F 6Ea NO
9A 0694 1350 MOVZBL FTAB[RO] RM_CS1(R3) JINITIATE FUNCTION
D6FA 1351 WFIKPCH RETREG,.# .UAITFOR INTERRUPT AND KEEP CHANNEL
D0 06A& 1 S; MOVL MBASL _ §R(R6) UCBSL_DR_SR(R5) ;SAVE FINAL CONTROLLER STATUS
D6AA 135 10F ORK .anA?e FORK PROCESS
BRB R 6 H
1" 68 1354 ETRE
i
} gg s MEDIUM OFFLINE AT START OF FUNCTION
‘ L3
1360 15%: ENBINT JENABLE INTERRUPTS
94 1361 CLRB UCBSB_CEX(RS) sFORCE DRIVE FUNCTION
3C 0689 1 6§ MOVZWL #RM DS M_ERR,RO +SET DRIVE ERROR
D& O06BE 136 CLRL  UCBSL_BR-SR(RS) :CLEAR SAVED MBA STATU s REGISTER
96 1364 INCB UCBSB_DR_ERL (RS) :SET MEDIUM OFFLINE FOR ERROR LOG
1" 1365 BRB ERROR H
it
} ;g ; ENABLE INTERRUPTS
1 L
1 7? ENBXIT: $
1 7§ ENBINT sENABLE INTERRUPTS
§ i
g } ;; s RETURN REGISTERS
8 1377 °
6CB 1 73 RETREG: :RETURN FINAL DEVICE REGISYERS
£7 137 CVTLY an_ea;ca ) ,UCBSW_DR_ER2(RS) ;SAVE ERROR REGISTER
F7 1 CVTLWM  RM_ECI(R ).UCBSH_ECT(R ) .SA E ECC POSITION REGISTER
F7 7 1381 CVILY  RMZEC2(R3) ,UCBSW_EC2(RS) ;SAVE ECC PATTERN REG!ST%R
pD 1 i : Here uo save the more conservaftive of the two byto counts conta ned in
oD 1 : MBASL_BCR register. Tho high word of this register is the
DD 1384 ; (n:gat ve of the) number o ltos trans erred to or from the
DD 1385 ; ve, while the low word is the (negative of the) number of
DD 1386 ; bytes transferred to or memory. On a read, the more conservative
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DD 1387 va ue is that of the number of byteg transferred to memory (low word)
oD 1 8 3 hile on a write the more ¢ nscrv? ve value is the number of
D 1 : b‘tos transforrcd to the dr vo (h 8h word). noro we deposit
pD 1 ? 3 e entire register into a ongwor in the U If the operation
b0 1 : was 2 road we lLeave tho value as fis. Houever it the operation
b0 1 gg : was a write (? anything but a read) we move the high word to
oD 1 3 the low word in memory. ALl other fiecos of this driver use the
ggg } gg 3 low word of this longword as the valid byte count.
10 A6 DO 06DD 1 9’ MOVL MBASL _BCR(R4) ,- : Sovo ontiro byte count register
OOg cS 6E0 139 UCBSL™ oa BCR (RS) ; §
0 AS 08 gE 1 98 MOVL UCBSk “IRP(RS) ,RO : Rctr ) lnP pointer.
01 € 139 BBS #1RPSY_FUNC,~ : 1f we had a read operation then
07 2A A 6E9 1400 1RPSW_STS(RD) , 58 £ Lt Sronch srownd simse il GX.
ODA C B0 O06EC 1401 Movw UCBSL_DR_BCR+J(RS) ,= : 1t NOT read, then cofy high word to
0D8 C g; }2 § 53 UCBSL_DR_BCR(RS) : low order word for lLater use.
0006 gS 84 Ag F7 6F 1‘84 CVTLW RH_OF(R;).UCBSU DR_OFR(RS5) ;SAVE OFFSET REGISTER
00 6:3 ;2 5 ERROR MOVL RM_DS(R3) ,RO .GET CONTENTS OF DRIVE STATUS REGISTER
b 00CC C; D0 950 168? MOVL UCBSL _DR_SR(RS) ,R1 RETRIEVE FINAL CONTROLLER STATUS
52 (1].] Dg 2 1408 MOVL RM_ERT(RS) ,R2 GET CONTENTS OF DRIVE ERROR REGISTER 1
64 AS 0060 BF B 706 1409 BITW #UCBSM POHfR' POUER FAIL OR DEVICE TIMEOUT?
T B L
01 31 70? 161; BRW SPECOND g NCH TO SPECIAL CONDITION
0093 ¢S5 15 91 0711 1413 10s: CMPB  #CDF sEAacuA uCBS8_ cex«h ) Solrch Ahead?
SF 13 0716 1414 BEQL SAFURC g ecial search-ahead code.
0093 ¢S5 O0A M 718 1415 CMPB #COF _WRITECHECK,UCBSB_ CEX(R ) DRIVE RELATED FUNCTION?
07 1A 071D 1619 BGTRU 20% :1F GTRU =
0093 ¢S 13 91 7T1F 141 CMPB #CDF _READPRESET, UCBSB_CEX(RS) DRIVE RELATED FUNCTION?
gs 1A 0724 1413 BGTRU  30$ :1F GTRU = NO
0083 ¥ ; 8 }210 208: BRW DFUNC .DRIVE FUNCTION
729 1621 ;
; 3 }2 g s CHECK FOR RMB0O SKIP SECTOR ERROR
729 1624 '
41 AS 0D 91 729 1425 308: CMPB #0TS_RMBO,UCBSB_DEVTYPE(RS) ;RM80?
56 12 0720 14 9 BNEQ  CFUNC ;1F NEQ = NO
0 E1 072F 14 BBC #RM_ER2_ V 3 : If clear, No Skip Sectoring error,
50 0000 35 731 14 3 UCBSY ol ER2(RS).CFUNC : so branch around.
52 0180 8F ?i ; 2 }2 gagg CFUNC' l HCE'RH ER1_M HtRC R% HEADER COMPARE OR HDR CRC ERR?
00C9 €S 8 75C 14 ? BISB #RM_OF _M_SSE1/256,UCBSW 6FFSE101(RS) :SET SKIP SECTOR INH1811
gD 74 14 § PUSHL RO ~ SAVE RO (DRIV‘ STATUS REGISTER
50 0008 7643 14 MOVZWL UsgtL DR_BCR(RS) ,RO : Get negative {tos remaining
S 1 74 16434 BNEQ .lF NEQ = PARTIAL TRANSFER
50 FFFF BF 8 T64A 1435 MOVW JFAKE A PARTIAL TRANSFER
SO T7EAS A 74F 14 9 40$ ADDW UCB‘U BCNT(RS) RO :CALCULATE BYTES TRANSFERRED
S0 1FF BF BA 7 g 14 BICW 1¢F.RO sTRUNCATE TO LAST BLOCK TRANSFERRED
00°GF 16 07 14 s JSB G‘IOCSUPDATRANSP JUPDATE TRANSFER PARAMETERS
C 9 4 14 INCB USB‘H DA(RS) s INCREMENT TO NEXY SECTOR
8ED 72 1&4? POPL R RgSlgRE RO (DRIVE STATUS REGISTER)
03 0004 CS 7 144 BBS IDR V_DCK,UCBSB_DR_ SSTS(RS),45% ;IF SET = DATACHECK IN PROGRESS
FB 768 144; BRY RARNOCH ;RESTART TRANSFER
T6E 1443 45%: RELCNAN sRELEASE CHANNEL
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BRW CHECKRETRY
.ENABL LSB

: SEARCH AHEAD ERROR CHECKING

SAFUNC:
88C #RM_ER2_V

CONTROLLER RELATED FUNCTION

CFUNC:
#MBASM_ERROR,R1
30%

8 G*ERLSDEVICERR

L #MBASA SR _ERCONF '~
MBASM_SR_ISTO!-
MBASM_SR™PGE ! -
zgesn SRZRDTO,R1

#MBASM SR DLT!=-
MBASM_SR_TNVMAP !~
MBASM_SR”MAPPE ! -

MBASM_SRZMDPE ! =
MBASM_SR_MXF !~
MBASM_SR_NED!~
MBASM_SRZRDS !~
MBASM_SR_WCKLWR!~

HSASH SR_WCKUPR ,R1
BNEQ

; DRIVE RELATED FUNCTION
C

?52? : 88C
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#10SV_INHRETRY,UCBSW_ ruut(n ), 408

AX/VMS Macro V04-00
PRIVER.SRCIDRDRIVER.MAR;2

JRESTART DATA CHECK
:NO SSE = CHECK FOR TRACK=TRACK SSEI CLR

:The onl‘ error worth checking on
.soach-a ead is seek incomplete.
:SK1 errors, however, must be lLogged
.and retried.

'??YECONTSOLLER ERRORS?
LLOCATE AND FILL ERROR MESSAGE BUFFER

<1F SET, RETRY INHIBITED
ERROR CONF IRMATION OR,

.xntearace SEQUENCE TIMEOUT OR,

‘PROGRAMMING ERROR OR,

*READ TIMEOUT?

SIF NEQ ves = FATAL CONTROLLER EKROR

:DATA LATE 0

INVALID MAP ﬁesxsrsn OR,
MAP REGISTER PARITY ERROR OR,

HASSBUS EXCEPTION

:MASSBUS CONTROL PAnlfv ERROR OR,

‘MBA SILO PARITY ERROR OR

:MASSBUS DATA PARITV ERROR OR,

SMISSED TRANSFER 0

*NONEXISTENT DRIVE 6n

*READ DATA SUBSTITUTE OR

‘WRITE CMECK LOWER BYTE OR,

SWRITE CMECK UPPER BYTE?

:IF NEQ YES - RETRIABLE CONTROLLER ERROR

#RM_DS_V_ERR,RO,30$ ;1F CLR, NO DRIVE ERRORS
MNEGW  UCBSW_BCRT(RS),-
UCBSL"DR_BCR(RS) ; Reset byte count = NO TRANSFER
BLBS UCBSB_DR_ERL (R5) ,40% Don ttlo? ?rror if Medium offline at
art o unc
JSB G*ERLSDEVICERR gocnt; AND FILL ERROR MESSAGE BUFFER
B88S #108V_INHRE TRY ucssu,ruutta SET, RET av INHIBITED
208 B88¢ #RM_DS_V_MoL RO, 408 JIFC toxun OfFLIN
ER( SRATDS VWY ﬁo,los 1F cLa. INVALID v0Lun
BITWw  #RMTERT_A_WCRC!- : Check HCRC and HCE before checking

t
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VO&-&&? HARDWARE FUNCTION EXECU*ION 6-82?-13‘4 31:35=04 DRIVER.SRCIDRDRIVER.MAR; 2 ’ %1)!
e 1 RM_ER1_M_HCE,R2 ; BSE and FER. |
17 1; 746 1 i BNEQ 258 °° 3 ugo means HCRC or HCE is set. .
52 OE17 BF B 6 1 BlITW #RM _ERT1 _M AQE!~- sADDRESS OVERFLOW OR, f
708 1504 RM_ER1_M_FER!'- :FORMAT ERROR OR, |
708 1505 RM_ER1_M_IAE!~ s INVALID ADDRESS OR :
708 1 : RMTER1“MTILFi- :ILLEGAL FUNCTION OR, |
8 1 RM_ER1_M_ILR!~ :ILLEGA% REGISTER OR, ;
708 1 RMER1-M-RMR i = :REGISTER MODIFY REFUSE OR, |
708 1 RM"ER1-M-WLE ,R2 ;WRITE LOCK ERROR? |
i! 1 708 1 BNEQ 4«08 :1F NEQ YES = FATAL DRIVE ERROR '
0000 C5 AOOO 8F B 70 15 BITW #RM_ER2 M BSE!~- -BAg SECTOR ERROR OR, 9
754 1 1; RM_ER2_M_OPE,UCBSW_DR_ER2(RS) ;OPERATOR PLUG ERROR? |
1A 12 0764 151 BNEQ 408 ;1F NEQ YES - FATAL DRIVE ERROR ¢
52 4000 BF ? 7E6 1514 BlTw #RM_ER1_M_UNS,R2 : Is the drive unsafe? i
16 7EB 1515 BNEQ 458 : Branch if so. ;
760 1313 |
7€D0 1 18 s RETRIABLE ERROR EXITY |
70 1§‘o‘ |
TE 009C DS 3 143 1521 25%: CVIWL SUCBSL _DPC(RS) ,=(SP) sGET BRANCH DISPLACEMENT ;
009C C 8 C 7F 1; 5 ADDL (SP)+,0CBSL DPi(RS) sCALCULATE RETURN ADDRESS - 2 i
009C C C 7F 1 308: ADDL L UC‘SL DPC(RS) sSKIP PAST BRANCH DISPLACEMENT WORD {
cosS 1 7§ } g JMP aulBSL_DPC(RS) *RETURN TO DRIVER |
1 3 i
8 } ; s FATAL CONTROLLER OR DRIVE ERROR EXIT !
00 1 . i
FC70 ¥ 0 } ? 408$: BRW FATALERR : i
1 i 3
}g ? : Check for unsafe condition and attempt to clear it. I
3 !
1535 5
1; 9 45%: DSBINT : Disable interupts. ;
05 E1 9 1 88C #UCBSV_POWER, - : Branch if no power failure occured. l
03 64 AS 80 1 s UCBSW_STS(RSS 478 ; |
FEB? B % 1 BRW ENBXIT : Otherwise, enable interupts and |
11 1540 : ?o process error. |
63 09 9A 11 1541 478: MOVZBL #F _DRVCLR!1,RM_CS1(R3) ; Attempt to clear unsafe condition, ;
14 1 &i TIMEWALT = : Wait for ten microseconds or until |
14 154 TINE = M ,- : unsafe condition clears.
14 1544 BITVAL = #RM_ER1_M_UNS,=:
16 1545 SOURCE = RM_ER1(R3Y,- ;
14 1 &9 CONTEXT = L,=- :
14 154 SENSE = .FALSE. :
it 1 48 NBINT ; Enable interupts.
52 0; A ] F 154 MOVL RM_ER1(R3) ,R2 ; Retrieve error status.
A7 5 s &3 1 ? BLBS Rg 5% ; Branch if drive is no longer unsafe.
B 2 ; § RB 408 : Otherwise, fatal error.
48 1 :
& 1554 ; SPECIAL CONDITION (POWER FAILURE OR DEVICE TIME OUuT)
4
8 1 9 SPECOND:
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ON EXECUTION

508: 88s(

JSB
MOVL
MOVL
CMPL
BNEQ
DSBINT
MOvL

WFIKPCH 5
10FORK

MOVL

MOVL
60$: SETIPL

MOVZWL

55%:

RESETXFR:

: ; POWER FAILURE

708: RELCHAN
MOVL
MOvQ
BRW
.DSABL
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#UCBSV_POWER ,UCBSW_STS(R5),708 ;IF SET, POWER FAILURE

DEVICE TIME OuT

G*ERLSDEVICTMO ;L0G DEVICE TIME OUT
UCBSL_CRB(RS) ,R3 .ssr ADDRESS OF e
CRBSL ‘NTD’VE&SL IDBC(R3) RS :GET ADDRESS OF 108
ug 10BSL_OWNER(R3) :DEVICE OWN CONTROLLER?
60§ :1F NEG NO

:DISABLE INTERRUPTS
:ngetn SQRAaonr'naasn CR_IE,= ;ABORT THE DATA TRANSFER
g E SWAIT FOR ABORT AND KEEP CHANNEL

:CREATE FORK PROCESS
#MBASM_CR_INIT,MBASL CR(R4) ;INITIALIZE ENTIRE MBA
#MBASM™CR™IE MBASL_CR(R4) ;ENABLE DEVICE INTERRUPTS
uces8_FIPC(RS) :LOWER TO FORK LEVEL
#55$_TIMEOUT ng :SET DEVICE TIMEOUT STATUS
UCBSB ERTCNT(RS) :ANY ERROR RETRIES REMAINING?
RESETRFR :1F EQL NO

*RELEASE CHANNEL IF OWNED
#UCBSM_TIMOUT,UCBSW_ srschs> :CLEAR TIME OUT STATUS
FDISPATCH ;
UCBSL _IRP(RS) ,R3 *RETRIEVE ADDRESS OF 1/0 PACKET
IRPSW™BCNT (R3S , =
UCBSL "DR_BCR(RS) ; Reset transfer byte count
FUNCXT 3

;RELEASE CHANNEL
UCBSL_IRP(RS) ,R3 nernxe¥s ADDRESS OF 1/0 PACKET
IRPSL "SVAPTE (R3) ,UCBSL_SVAPTE(RS) ;RESTORE TRANSFER PARAMETERS
EgBSTlRtlo ;

RESET TRANSFER BYTE COUNT TO ZERO

DU
Ta
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+SBTTL REGISTER DUMP ROUTINE
DR_REGDUMP = REGISTER DUMP ROUTINE
THIS ROUTINE IS CALLED TO SAVE THE CONTROLLER AND DRIVE REGISTERS IN A

I
SPECIFIED BUFFER, IT IS CALLED FROM THE DEVICE ERROR LOGGING ROUTINE AND
FROM THE DIAGNOSTIC BUFFER FILL ROUTINE.

| Dyt
5 145 VYAX/VMS Macro V04=00 Page 30 | vgt

:9
02:064 (DRIVER. S J RORIVER.MAR;?2 n

INPUTS:
RO = ADDRESS OF REGISTER SAVE BUFFER.
R4 = ADDRESS OF ADAPTER CONFIGURATION REGISTER.
RS = DEVICE UNIT UCB ADDRESS.

OUTPUTS:
THE CONTROLLER AND DRIVE REGISTERS ARE SAVED IN THE SPECIFIED BUFFER.

LA TETE PR FE PR PR PRERE DR PR PR R DR TR TR T

DR_REGDUMP : ;REGISTER DUMP ROUTINE |
0 18 DO MOVL  #<RM_EC2+4+MBASL BCR+4+8+4>/4,(R0)+ ; INSERT NUMBER OF DEVICE REGS |
80 64 DO MOVL  MBASC_CSR(R4), (RD)+ ;SAVE CONF IGURATION REGISTER |
80 04 A4 DO MOVL  MBASL_CR(R4),(RO)+ :SAVE CONTROL REGISTER
80  00CC €5 DO MOVL  UCBSL-DR_SR(RS),(RO)+  :SAVE STATUS REGISTER
80 OC A4 DO MOVL  MBASL-VAR(R4), (RQ)+ :SAVE VIRTUAL ADDRESS REGISTER |
80 10 A4 DO MOVL  MBAS _agn(RA) (RO) + :SAVE BYTE COUNT REGISTER
51 FB A0 08 09 EF EXTIV  #9,487-8(R0) R :GET FINAL MAP REGISTER NUMBER |
80 0800 C441 DO MOVL  MBASL_MAP(R4SCR11,(RO)+ :SAVE FINAL MAP REGISTER CONTENTS |
0 D4 CLRL  (RO)+ ;ASSUME NO PREVIOUS MAP REGISTER |
1 07 DECL  R1 i CALCULATE PREVIOUS MAP REGISTER NUMBER |
07 19 BLSS 108 :IF LSS NONE |
FC AD 0800 C441 DO MOVL  MBASL_MAP(R4)[R1],=4(RO)’ SAVE Pnevxous MAP REGISTER CONTENTS |
51 10 O9A 108:  MOVIBL #<RM _EC2+4>/4,R1 ;SET NUMBER OF DRIVE REGISTERS TO SAVE |
52 0091 C5 O9A MOVZBL UCBSB_ SLAve+1tn5) R2  :GET DRIVE OFFSET CONSTANT |
52" 0400 c445 D MOVAL  MBASL_ERB(R4)[R2]J,R2  :GET ADDRESS OF DRIVE REGISTERS |
80 2 D 208:  MOVL <a2)* (RO) + ;SAVE DRIVE REGISTER |
FA ST F SOBGTR :ANY MORE TO SAVE? |
80 00D5 €5 33 383 gggzaL ucésa_oa_eaL(nsx.<n0)’ iSAVE MEDIUM OFFLINE INDICATOR

NS AN =2 O O 00 NO WA B AN = O O G0 NON W 8 i) = O 000 NOM N B iR — O 0 00 O~




e ——— e ——— e ———————

o v04-00 Page

DRDR]VER = RMO3/RMOS
VO‘-&X% b DRIVER.SRCSDRDR!VER.HAR:2

DISK DRIVE

— 00
—
>~
~ 2
0
~NO
>~
—

—y
Oe

£ 3
SK DRIVER 15-SEP=1984 23:52:45 VYAX/VMS M
N 6-SEP-19 4 5%:0 :0 Re

+SBTTL DISK DRIVE INITIALIZATION
DR_UNIT_INIT = DISK DRIVE UNIT INITIALIZATION

THIS ROUTINE IS CALLED AT SYSTEM INITIALIZATION AND AT POWER RECOVERY TO SET
DRIVE PARAMETERS AND TO WAIT FOR ONLINE DRIVES TO SPIN UP.

INPUTS:

R4 = ADDRESS OF MBA CONFIGURATION STATUS REGISTER.
RS = DEVICE UNIT UCB ADDRESS.

OUTPUTS:
UNIT PARAMETERS ARE ESTABLISHED AND THE DRIVE IS SPUN UP IF IT WAS ONLINE. |
SPECIAL NOTES: |

~\n
——
~

his routine performs several special operations to support power
failure recovery in the RPO7. To provide an undorstandina of these
operations, power failure recovery within in the RPO7 is discussed
first. Then, the special actions taken by this routine are discussed.

The power up sequence in a RPO7 drive is best described in terms of a §
series of numbered states. The state numbers are shown in the LED |
readout on the micro-processor control pannel, the section Labeled |
“PROGRAM CODE.'' The follouing lists these states and gives the '
author's understanding what they mean.

VOOV VOV OOV VOV OOV OVOVOVOVOVOVOVOVOVOVO OOV
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O 0000000000000 000000 N NN NNNNNNVNOOOONOOC OO OO VWAWVWUAWWAWNGS B =
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090A STATE COMMENTS
90A 00,11,22.....FF These states occur upon restoration of DC power.
90A Presumably they are related to micro-processor ,
90A initialization and tostin?. Durin? these states, ;
302 no MASSBUS interaction with the drive is possible. ;
|
90A 00,01,02 These states occur after the above states during power *
90A failure recovery or after the START/STOP switch is }
90A moved from the STOP to the START position. These i
90A states also are related to micro=-processor and disk l
90A system testing. The disk system is not spinning i
90A durina these states. During these states, no |
g : MASSBUS interaction with the drive is possible. '
90A 03 During power failure recovery, this is the state in %
90A which multiple RPO7 drives on a 1inglo system will
90A 1 s¥nchronizo their attempts to spin their disk media.
90A 9; % mited communication with the drive via the MASSBUS ‘
A 9 s enabled while the drive is in this state. The ;
90A 96 drive type register can be read, and the clear-drive
90A 95 command is accepted. The drive status register also
90A 9? can be read while the drive is in this state. For
90A 9 between and 40 milliseconds after this state is ‘
90A 93 entered, however, the drive status register contains
90A 9 garbage -~ probaﬁl all bits except ATA and ERR set
90A ? a remnant of some internal test. After this initial
90A period ghe drive status register contains reasonable,
8 : i valid information.
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04,05,06,07,08 These states occur while the disk medium is sgininq
?pto spo’d. While in these states, no MASSBU
nteraction with the drive is poss’blc.

The following aspects of this routin’ relate spocisicially to dealing
with power failure recovery as practiced by the RPO7.

0 The sieze Yort operation perforneg near the boginnina of this
routine. also has the effect of wa ting for the RPO7 drive to
reach state 03. To allow both wait operations == rh! sieze
port function and the wait for RPO7 to reach state 03 function
== to be combined, EXESPWRTIMCHK is used to time both
functions. When this routine is ﬁallod for reasons other than
ower failure roaovorf it establishes a 20 millisecond wait :
nterval for EXESPWRT ﬁCHK. .

0 Once access to the RPO7 has been established, this routine &
proceeds to determine the drive type, that register can be ~
read and contains valid.

0 Before proceeding to test for medium=online, however, this
routine waits for 50 milliseconds. This is intended to allow
the drive status register to reach a valid state.

o The medium-online test will wait for the drive to spin up.
Because all drive registers show zero while MASSBUS access to
the drive is disabled, it will 8orrcctly wait throughout
states 03, 04, 05, 06, 07, and 08.

R_UNIT_INIT: sDISK DRIVE UNIT INITIALIZATION
53 54 A aC MOVZWL UCBSW UNIT(RS),R3 sGET DRIVE UNIT NUMBER .
0090 gg 5 0 MOVE R usasa_skszinS) ;SET SLAVE UNIT NUMBER |
g 34 muLL  #<ia?>/4cR ;CALCULATE DRIVE OFFSET CONSTANT
0091 €5 0 0916 MOVB R3.,UCBSB_SLAVE+1(RS) sSET SLAVE OFFSET CONSTANT
53 4«00 C4é D 918 MOVAL MBASL _ERB(R4)[R3],R3 sGET ADDRESS OF DRIVE CONTROL REGISTER
7€ 00000000°'GF D 921 MOVL G“E!E!GL_PURDONE. =(SP) ;Save current powerfail Limit time.
O 1} 928 BNEQ 105% :Non-zero value indicates powerfail. g
0000 00'8F 1 92A JSB G‘EXS‘READ TODR -1? not powerfail, construct our g
00000000 GF 1 09 8 ADDLS  #2.R0,GEXESGL_PWRDONE ;limit time for port seizure. |
04 A 94 9 1058:  CLRL RM DS{R3) :Attempt to seize port. |
§52 04 A3 1 s 9 1108:  ASHL agt-an_os_v_opa, RM_DS(RY), R2 ;Did we seize the port? |
oF 1 94 BLSS 120% 3 ¢ LSS, we seized the port. .
00000008'?! Ig 94 JSB G‘EXQ?PURTIHCHK :Wait for port to be siezed.
FO 50 E 94 3 BLBS RO 0s :Branch if haven't waited Long enough. .
64 AS 10 AA 0948 BICW  #UCBSM_ONLINE, UCBSW_STS(RS) ;If never get the port,
SO 11 094F 1750 BRB 13% :mark_the drive offline and invalid. ;
52 18 A3 164 7 951 1751 1208:  ASHL #31-RM_DT_V_DRQ, RM_DT(RS), R2 ;Is there a dualport kit? ;
) 9?3 7 i BGEG 5% ;11 GEQ. no dualport kit; continue. |
0004 €5 8 8 9 14 BISB #OR_M_DUALPORT, = :Else, set flag indicating that disk
9§o 754 UCBSB™DR_SSTS(RS) ‘has a dualport kit.
64 AS 1 A 95D 1755 S58: BISW #UCBSA OﬂLlNE.UCBSU_STS(§S) :SET UNIT ONL INE
00AS 30 0961 17 ’ BSBW DR DTYPE : A§ FY DRIVE TYPE
45 64 Ag 4 E 964 17 B88C #UCBSV_ONL INE ,UCBSW STS(R s1F CLR, UNKNOWN DRIVE TYPE
4B 64 A 81 969 17 g B88C IUCgSV XALID UCBSW STS(RS) 0% +IF CLR, ngUHE SOF TWARE INVALID
41 AS 1 995 7 CMPB  #DT$_RPO7, UCBSB_DEVTYPE(RS) ;1s this a RPO7?
7 12 09 760 BNEQ 10% : Branch 1f not a RPO7.




Sg .S
51 00000000°'GF 00001388 &
o § |

6 00000000°'GF D

FD F

EE § F

D

8¢

6 09

52 04 Ai }?
00000000'2?

SD 0

64 A5 0800 3!
6; 1

6 08

08 A¢ 08 Aé

MmO

6
00000000 GF

o
\ntwuuND)ﬁ>-4=0N91ND)- WV BSWAORNNN S WY

OO0 =OOHOVO—

DRDR I VER = RMO3/RMOS/RM
v06-88§ DISK DRIVE INI

— e e e e
NNNNNN
[ AV PV N T

oy
o
L

e
wn
[
.o

S Nr0
o000

el e e o D el o D i D D D
L2 X ]
e on e

SNNNNNNNNNNNSNNNYNY
OO0 NN NNNNNNNNOONO

= OV NO VSN = OV~

wn
o
L

3
0/RPQ7 DISK DIIVERe 15-§ P-lgg‘ s%:S 145 YAX/VMS Mac
IALIZATION 6 21:

ro v04-00
6=SEP=1 02:06 C[DRIVER.SRCIDRDRIVER.MAR:2
SHOW  MEB
TIMEWALT = : It this is a RPO7,
time = #5000, - : wait for it to finish its
bitval = #0, - ; cup of coffee.
source = # o ®
context = B
MOVZuL 0§8 NORMAL , R0
MULLS #5000,G*EXESGL_TENUSEC,R1
i
853 389}2’ DELAY, (SP)
SOBGTR ?%P% ggngg
SOBGTR R1,300108
CLRL RO
TSTL (SP)+
.NOSHOW MEB
MOVIBL #F DRVCLR'1,RM CS1(R3) :CLEAR DRIVE
ASHL #37=RM_DS_V_MOLC ,RM_DS

(R35 ,R2 ;MEDIUM ONLINE?
208 ;1F LSS YES

G‘EXSSPURTIHCHK ;CHECK FOR MAXIMUM TIME EXCEEDED
RO, 108 :1F LBS MORE TIME TO GO
ggéasn,an1o.ucssv,sts(n5) ;MARK THE VOLUME INVALID

#F _PACKACK!1,RM_CS1(R3) ;ACKNOWLEDGE PACK

#F _RELEASE!1,RM _CS1(R3) :CLEAR DRIVE

MBXSL_SR(R4), MBASL_SR(RL) ;CLEAR MBA STATUS

(SP)+ ;1f powerfail Limit time was zero
;when we started, make sure its

508
G*EXESGL _PWRDONE ;2ero when we leave.
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«SBTTL UNSOLICITED INTERRUPT ROUTINE
DR_UNSOLNT = UNSOLICITED INTERRUPT ROUTINE
THIS ROUTINE IS CALLED WHEN AN UNSOLICITED ATTENTION CONDITION IS DETECTED.
INPUTS:

R4 = ADDRESS OF CONFIGURATION STATUS REGISTER.
RS = DEVICE UNIT UCB ADDRESS.

OUTPUTS:
IF VOLUME VALID IS CLEAR, THEN SOFTWARE VOLUME VALID IS CLEARED. THE

1S C
UNIT STATUS IS CHANGED TO ONLINE AND THE DRIVE TYPE AND PARAMETERS ARE
CLASSIFIED.

mo
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R_UNSOLNT : ;UNSOLICITED INTERRUPT
53 009N cg 9A MOVZBL UCBSB_SLAVE+1(RS),R3  :GET DRIVE OFFSET CONSTANT
53 o«og 43 MOVAL nansk ERB(R4) (R3] R3 -gev ADDRESS OF DRIVE CONTROL REGISTER
66 AS 10 A BISW  #UCBSA ONLINE,UCBSW_STS(RS) :SET UNIT ONLINE
0028 3 BSBW DR DTYPE -gLAsglrv DRIVE TYPE
1F 64 AS E1 09D BBC #UCBSV_ONL INE ,UCBSW_STS(RS),108 ;IF CLR, UNKNOWN DRIVE TYPE
20 64 AS E1 0% BB( #UCBSV_VALID,UCBSW_STS(RS) ;os :1F CLR, "VOLUME SOF TWARE INVALID
52 04 A3 1 g 9€ ASHL  #31-RM7DS_V_MOL ,RM_DS(R3) ,R2 ;MEDIUM ONLINE?
1 18 09ED BGEG  10$ ;ir GEQ NO
07 64 AS Og 81 SEF 0 BBC #UCBSY BSY, UCBSW STS(RS),5% :We know the drive is online; thus,
0093 ¢5 O 1 09Fé& 1 CMPB #CDF _PRCKACK,UCBSB_CEX(RS) :if busy doin? a PACKACK function,
o0 1 GFQ ; BEQL 208 :then don't clear software valid.
52 04 A3 19 78 O09F 5% ASHL  #31-RM_DS_V_VV,RM_DS(R3) ,R2 ;VOLUME VALID?
86 19 0A 4 BLSS  20% 1F LSS YES
66 AS 0800 8F AA OA § 10$:  BICW  #UCBSM_VALID,UCBSW_STS(RS) ;CLEAR SOF TWARE VOLUME VALID
05 0AO 6 208: RSB ;
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. LSBTTL CLASSIFY DRIVE TYPE AND SET PARAMETERS

: RM_DTYPE = CLASSIFY DRIVE TYPE AND SET PARAMETERS

; ON A DRIVE ounxne
: SY ten NITIALIZATION, AND AT POWER RECOVERY TO DETERMINE THE DRIVE TYPE A

: SE PARAMETERS.
INPUTS:

Ce

RESS
R4 = ADDRESS TUS REGISTER.
RS = DEVICE

OQUTPYTS:

THE DRIVE TYPE REGISTER IS INTERROGATED AND UNIT PARAMETERS ARE SET.

© et svststsnatsesns

R_DTYPE: ;CLASSIFY DRIVE TYPE AND SET PARAMETERS
18 A3 DD (R3) ‘READ DRIVE TYPE REGISTER
?5 FEOD BF AA BICW  #°T<*X1FF>,(SP) :CLEAR EXTRANEOUS BITS
F627 CF 9; MOVAB DR DTDESC,R2 :GET ADDRESS OF DESCRIPTOR TABLE
82 6 B 1 108 CMPY  (SP),(R2)+ ‘DRIVE TYPE MATCH?
E 13 OAl BEQL 208 ‘IF EOL YES
52 0D ¢ 1 ADDL  #DR _DTDESCLEN=2,R2 SADVANCE TO NEXT ENTRY
62 B 1 TSTW cagt .eno OF TABLE?
fe 1 BNEQ 10 F NEQ NO
66 AS 10 AA BICW  #UCBSM_ONLINE, gcasu srs<k :SET UNIT OFFLINE
i ) SUBL  #DR DTBESCLEN- cx UP TO LAsr DRIVE DESCRIPTOR
61 A 208:  MOVB <a 1 +,UCBSB_ osvaps(us) SET DEVICE TYPE
44 AS D MOVL )+ LB afvoEPENo(RSS SET DISK PACK GEOMETRY
0 cg ) MOVL Yo, UCBSL “MAXBLOCK(RS) ; stt MAX I MUM BLOCKS PER PACK
008C C5 62 D MOVL 2).ucasL MEDIA_ID(RS) ;SET MEDIA IDENT
[13 g TSTL  (SP)+ nenove 0

A
RIVE TYPE FROM STACK
OF

LAST LOCATION IN DRIVER

3

1

1

i : THIS IOUYINsAIS CALLED WHEN AN UNSOLICITED INTERRUPT OEC l%
4

4

4

4

&
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4
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5

5
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Symbol table

COF DIVCLI

CDF

CDF onsn

COF TPACKACK

CDF TREADDATA
CDF “READHEAD

CDF TREADPRESEY
CDF TREADTRACKD
CDF “RECAL

COF “RETCENTER
COF “SEARCH

CDF ZSEARCHA

CDF ZSEEK

CDF TWR] TECHECK
COF “WR] TECHECKM

COF WRITEDATA

CDF TWRITEHEAD

CDF "WR]TE TRACKD

CFURC

CMECKRE TRY
CHECKTAB
CHECKXT
CRBSL_INTD

DATACRECK

DC$ DISK
DDBSK _PACK
DDBSL_ACPD
DBSL DD
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«SEP=1984 23:52:45 VYAX/VMS Macro .
0;2:AVE' e e S '2-?5?-133& 5*:35:0& DRIVER.SRCIDRDRIVER.MAR; 2 (M
S L table . ;
= - 0 _unkoao . !

F_DRVCLR = 00000000 08 -VIRTUAL . ¢
F-ORF = 08 "WRITECHECK - A

F ~PACKAL B 08 "WRITECMECKM

F “PACKACK . O3 uRITECHEC : 3

F “READHEAD z 4 0$ _WRITELBLK .

F ~RE ADPRE SE | = 0 0$ "WRITEPBLK g
s : e it ke : i

- W

FRECeR . A OCSAPPLYECC v e :
FoRETCENT = OCSDIAGBUF ILL ool
FSEARCH = OCSLOADMBAMAP Stodsees ! §
'-SEA.CN - OC““‘VER RN NTREY x
T = OCSRELCHAN ereere 5
F-uR] T = OCSREQCOM pesevey 2
F=UR 1 TE CHE Ck = A OCSREQPCHANL e 0
F-WRITECHECKM . OCSREQPCH i
F~UR1 TEREAD = OCSUPDATRANSP Sosiuses 3 N
F~URITE TRAC = OCSWF IKPCH oo

* - SR 03 RPSL_MEDIA - g
o OWNE = 04 RPSL_SVAPTE . :
RS e A6 R 03 RP$S"F CODE -

o8V OMMOD = 6 RPSV_F CODE - 801
osv_¢ " 8 RPSV FUNC = 00000

108V DATACHECK . os e o : 3080
108V_DIAGNOSTIC - : Rosypurs ' 8 80

OSV_ INHRE TRY . ReSupont : ot
3:3""32555cxo = 5 g:gr,sts § : -

» L

108V SKPSECINH . 9 LocYL - & §°
108_KCCESS . RASK : 1
0S_ACPCONTROL . : e s ’ 8 80‘
OS_AVAILABLE . T i ' o

08~ DEACCE = " MBASL_CSR - 48
0$_DEACCESS - $ A Sie : o

08 ~DIAGNG = 10 MBASL_MAP . g

|08 "0 1 AGNOSE . D T ’ o
0$_DRVCLR - T : 8 05
O8=ROUNT " = 3 MBASM_CR_ABORT . 02
O8N0 = MBASM_CRTIE . 8 04
O8-0rF = MBASM_CRTINIT : 001

o8- PACRAL = MBASM_ERROR .

0% _PACKACK - Tyl : 8

O3~ READLBL & = ? MBASM_SR”ERCONF . ‘

O3~ READPBLK = MBASM_SR” INVMAP »

O3~ READPRES = 8 MBASAZSRTISTO .

O3~ READTRACKD = 1 MBASM_SRZMAPPE

O$_READTRACKD . ? A narts :

O8-RECAL ¥ = MBASM_SR™MCPE . 0
O8-RELER = MBASM_SR”MDPE .

OS_RELEASE - ABASn-3h_nop ’

OS_RETCENTER E 9 MBASM_SRTNED .

G : miaa b :

08" SENSE CHAR : ; AR SARD: : : 1
LRy : it 1A : G
0$_ SE TMODE = 23 -
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UCBSBERTCNT
UCBSB ERTAAX

UCl‘L DEVCNAI
UCBSL _DEVCHAR?2
UCBSL _DEVDEPEND
UCBSL _DPC
UCBSL_DR_BCR

UCBSL “MAXBLOCK
UCBSL_MEDIA_ID
UCBSL _SVAPTE

UCBSV_VALID
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Psect synopsis P=1984 DRIVER.SR ] DRDRIVER.MAR;2

o~
]

)|
beccncscsscsscavsaass

! Psect synopsis !

b - mececeeceoes

PSECT name Allocation PSECT No. Attributes

| Ags » ( ) 00 ¢ 0.) NOPIC USR CON ABS LCL uosnn NOEXE NORD NOWRT NOVEC BYTE
$ABS 98 ( ff ) 061 ( 1.) NOPIC WUSR CON ABS LL NOSHR EXE KD  WRT NOVEC BYTE
$$$105_PROLOGUE ( D) i ( 2.) NOPIC USR CON REL L.L NOSHR EXE RD  WRT NOVEC BYTE
$38115 DRIVER 00A3E ( 2622.) ( 3.) NOPIC USR CON REL LCL NOSHR EXE RD  WRT NOVEC LONG

.----------.-------.-----.

! Performance indicators !

e sercescessen ®e cecscecccscccee ¢+

Phase Page faults CPU Time Elopsod Time
Initialization 31 0: 8:3 .gﬁ 0 00: % I
Command processing 109 0:00:00.38 0:00:05.85
Pass 1 605 :00:1 .26 0:01:54.25
Synbol table sort ? :00:02. 9 :00: %. 1

s 2 33 :00:064. :80: .08
Sy-bol table output W7 0:00:00.23 :00:00. g
Cross-taterente outt g aeanl S80S
Assembler run totals 112 885 83 " 9 o§82§ 9: g

tho uorking ..i ii-it was 2250 pages.
ytcs (3515 pages) of virtual memory were used to buffer the intermediate code.
thro were 130 pages of symbol table splco allocatod to hold 2372 non-local and 84 local symbols.
6 sourco nos were read in Pass 1, produci nz & object records in Pass 2.
pages of virtual memory were used to define 45 macros.

’---------.--...-.---.-.....

! Macro Llibrary statistics !

‘----.----.-..-.-.....-.-..‘

Macro Library name Macros defined
_$2558DUA SYS.0BJILIB.MLB;1 30
fsssouasg ESVSLIB STARLET.MLB;2 10

?OTALS (all Libraries) 40

2486 GETS were required to define 40 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DRDRIVER/0BJ=0BJS:DRDRIVER MSRCS:DRDRIVER/UPDATE=(ENHS:DRDRIVER) +EXECMLS/LIB
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