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RIGHTS RESERVED.
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FACILITY:
VAX/VMS RX211/RX02 DISK DRIVER
AUTHOR:
C. FRANKS 15-FEB-80
MODIFIED BY:
v03-007 RAS0300 Ron Schaefer 27-Agr—1984
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Change tinegut 1ntorval on UFIKPCH in nx 11 RE}N*T from 2
econds to 5 seconds to allow n?ro time for RX21

nitialize. This corrects conditions which would sonot1a¢s
cause a transfer to successfully complete with the bytes

(=l lelelelelelelelelelelelelelelelelelol=lelelelelelclclcleleleleleleleleleleleleTte]

4 Add DEVSM_NNM characteristic to DECHARZ so that these
2 devices will have the ‘'node$'' prefix.
4 v03-006 PRDO0O34& aul R, DeStefano 09-Sep=-1983
2 Added ElEiLCLDSKVALlD to function decision table.
00 4 v03-005 ROW0211 Ralph 0. Weber 16-AUG-1983
00 4 Change dovice-dogendent ucB dofinition base from UCBSW_BCR+2
2 to UCBSK_LCL_DISK_LENGTH,
v03-004 KDMOOS59 Kathleen D. Morse 14-Jul-1983
Change WAIT_TR macro to new macro TIMEDWAIT,
g v03-003 ROWS3099 Ralph EB-1983
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v03-002 xDM000 Ka%hlcen D. Morse
Added SDYNDEF and SVADEF

v03-001 KTA0100 Kerbey T. Altmann
Add code to set UCBSL_MEDIA_ID.

"$I3Ep1082 8:92:38  YORIVER. SRESBVDRIVER man: 1

transfered count Less than the bytes requested count.
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ABSTRACT:

THIS MODULE CONTAINS THE TABLES AND ROUTINES NECESSARY TO
PERFORM ALL DEVICE=-DEPENDENT PROCESSING OF AN 1/0 REQUEST
FOR RX211/RX02 AND RX411/RX04 DISK TYPES ON A VAX/VMS SYSTEM.
THE PYSICAL GEOMETRY OF THE DISKETTES ARE:

TRACKS/  SECTORS/ BYTES/ MAX IMUM geggﬁTTE

#CYL CYLINDER TRACK SECTOR BLOCKS
77 1 6 1;8 494 RX02 (SINGLE DEN)
[44 1 6 § 6 98 RX02 (DOUBLE DEN)
7 1 6 12 1976 RX04 (QUAD DEN)
144 2 6 256 1989 *
SINCE THE SECTOR SIZE IS NOT NECESSARILY ONE BLOCK, AND SINCE
SECTORS ARE INTERLEAVED FOR EFFICIENCY, LOGICAL TO PHYSICAL
CONVERSION OF THE DISK ADDRESS IS P RF6RHED IN THIS DRIVER'S
STARTIO ROUTINE RATHER THAN THE IOCSCVTLOGPHY FDT ROUTINE.
IF VIRTUAL OR LOGICAL I1/0 IS BEING PERFORMED, SECTOR NUMBERS
ARE INTERLEAVED TO OPTIMIZE DATA TRANSFER, AND A SKEW OF SIX
SECTORS IS ADDED FOR EACH CYLINDER TO ALLOW FOR SWITCHING TIME.
ALSO, THE FIRST TRACK IS SKIPPED FOR INDUSTRY COMPATIBILITY.
SINGLE SIDED DISKETTES CAN BE RECORDED WITH SINGLE (RX01 COMPATIBLE)
OR DOUBLE DENSITY DATA. DISKETTE DENSITY IS CHANGED VIA THE
10S_FORMAT FUNCTION. EXISTING DISKETTE DENSITY CAN BE DETERMINED BY
EXARINING UCBSL _MAXBLOCK VIA THE SGETCHN OR SGETDEV SYSTEM SERVICES.
THE 108 WRITEPBLK FUNCTION CAN BE ISSUED WITH A 'DELETED DATA"
MODIFIER WHICH WILL CAUSE A DELETED DATA ADDRESS MARK TO BE
WRITTEN PRIOR TO WRITING THE DATA IN EACH SECTOR. SUBSEQUENT
READING OF DATA FROM A SECTOR WITH A DELETED DATA ADDRESS MARK
WILL CAUSE THE DATA TO BE RETURNED WITH THE STATUS CODE
SSS_RDDELDATA IF SUCCESSFUL.

108 _PACKACK MUST BE THE FIRST FUNCTION ISSUED TO A DISKETTE
AFTER IT HAS BEEN PLACED IN A DRIVE (TO UPDATE THE U(B
WITH THE DISKETTE'S DENSITY AND # SIDES).

THE RX211 DOES NOT PERFORM EXPLICIT SEEKS, SO OVERLAPPED SEEKS
ARE NOT SUPPORTED BY THIS DRIVER.

THIS DRIVER WILL ONLY SUPPORT RX211 ONTROLLERS WHOSE HARDWARE
SWITCH IS IN THE RX02 (NOT RX01) POSITION.
* NOTE: CODE MAS aeen INCLUDED FOR A FUTURE DOUBLE SIDED, DOUBLE
DENSITY FLOPPY. IF THIS PRODUCT BECOMES A REALITY, COMPATIBILITY
WITH OTHER DEC OPERATING SYSTEMS SHOULD BE CHECKED WITH REGARD TO
THE FOLLOWING ASSUMPTIONS MADE av THIS DRIVER:
(1) THE SIX SECTOR SKEW IS APPLIED ONLY WHEN SWITCHING
CYLINDERS, NOT WHEN SWITCHING SURFACES.
(2) AS WITH OFfHER DISKS, ADDRESSES ARE SPIRALLED. THAT IS, UPON
REACHING THE END OF TRACK, THE NEXT SURFACE IS ADDRESSED. ONLY
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185 BRW FUNCXT
1 9 L3:
1 .ENDM
189 ;
} 2 : LOCAL SYMBOLS
192 °
0000002 193 RY_NUM_REGS =2
80 1EE 194 RYZSSSD =494
;o 195 RYZSSDD =9ag
8 C 1 9 RY_DSDD =1989
4 197 RYZSWPS =64
00001A 193 RY_SECTORS = 9
004D 199 RYZCYLINDERS s
00000002 0 RYZRX01SW =2
00000001 1 RY_DPPE =1
2 Symbols added for RX04 support.
0000078 05 Ry_SSaD =1976
000008 89 RY_DWPS =1§8
00010 RYZQWP =256
00000000 03 RYZDENSITY_SINGLE=0
00000001 09 RYZDENSITY_DOUBLE=1
00000002 10 RYZDENSITY_QUAD =2
000 312 ;
888 }5 : UCB OFFSETS WHICH FOLLOW THE STANDARD
088 }S $DEFINI UCB
000000CC 8000 Tg .=UCBSK_LCL _DISK_LENGTH
0CC 13 $DEF  "UCBSW_DY_WPS BLKW 1
cs 19 SDEF UCBSW_DY_CS BLKW 1
0D 0 SDEF UCBSW_DY_DB BLKW 1
00D2 1 SDEF UCBSW_DY_DPN BLKW 1
0D4 ; $DEF UCBSL_DY_DPR BLKL 1
008 S$DEF UCBSL_DY_FMPR  .BLKL 1
oos & SDEF UCBSL_DY_PMPR  .BLKL 1
85 S SDEF UCBSB_DY_ER .BLKB 1
000000E2 El 9 .BLkB 1
osi SDEF UCBSB_DY_LCT .BLKB 1
E s SDEF UCBSB_DY_XBA .BLKB 1
E4 SDEF UCBSW_DY_PW( BLKW 1
Eg 0 SDEF UCBSW_DY_SBA BLKW 1
3 1 SDEF UCBsSL"™ DT_XTER BLKL 1
E i SDEF UCBSL_DY_LMEDIA .BLKL 1
F SDEF ucesa” DT_EXTERDED STATUS
000000F8 ; g BLka 1
00000008 ; 9 RY_EXTENDED_STATUS_LENGTH
F s $DEF UCBSQ_DY_SVAPTETMP
00000100 F .BLK
8 4? $DEF uCBsSL_DY RAPREGTHP
00000104 O1 4 BLKL 1

AX/VMS Macro V04
DRIVER.S

=00

Page
] DYDRIVER.MAR;1 9

f8:28

sAND EXIT
:RETURN FOR DEVICE ONLINE

;NUMBER OF DEVICE REGISTERS
S SIDED,S DENSITY MAXBLOCKS (36'7614)
'S SIDED.D DENSITY HAXBL?CKS ( 3-76/2>
D SIDE,D DEN MXBLK (26%76/2)4(2677/2)
*SINGLE ‘DENSITY WORDS/SECTOR

:NUMBER OF SECTORS PER TRACK

*NUMBER OF CYLINDERS

.UCBSB DY_ER BIT FOR RX01 SW ERROR
.UCBSB DY ER BIT FOR PURGE ERROR

:S sided,q density maxblocks (26+76)
:Double donsit Words/sector.

nuad density WORDS/SECTOR.

Value to insert in RY_(S register.

UCB FIELDS
;START OF UCB DEFINITIONS

;BEGIN DEFINITIONS AT END OF UCB
;Words per sec
:CONTRO STATUS
:DATA BUFFER RE
DATA PATH
DATAPATH REGlS
FINAL MAP REGI
PREVIOUS MAP R
SPECIAL ERROR
Rosorvod.
.LOOP COUNTER
:BUS ADDRESS EXTENSION BITS
:PARTIAL WORD COUNT

SAVED BUFFER ADDRESS

TRANSFER FUNCTION CSR BITS
.LOGICA% MEDIA ADDRESS

Area into which we do READ ERROR
: REGISTER command.

= ,=UCBSQ_DY_EXTENDED_STATUS

: Area in which we save UCB fields -
: SVAPTE, BOFF, and BCNT.

: Area in uhich we save CRB fields -
: MAPREG, NUMREG, and DATAPATH,

&
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104
00000108

OO0 00O000000O0OO0O0O0O0OVOVOOO0OO——2—2—
2000OOOOOOOOOOOOOOOO

(=d=d=l=d=d=l=l=l=l= =]

UUUULU
000¢
UUOUUUULU
fRRRRRS
OO*O*I*!*O*:.

l’lll!l .

UUUUUUULU
20000¢
¢O‘Ot

[A
bé

NNNOOOOONONONOOCOWVTWNWNWIWAWIWAWWWNE S
= OO 00 NON NS N =2 O O 00 NN NS NN) = OO 00 NN WSS LIl

OO0 O0O

SIREREN2S

TIONS
SDEF
UCBSK_DY_LEN=,

83

UCBSL_DY_SAVECS .BLKL

SDEFEND UCB

P=-19
Ep-19

1

4
4

00:44:38 YORIVER. SRCTBvDRIvER. mars1 o0

; Area in which we save (S and DB regs.
;LENGTH OF uCB
sEND OF UCB DEFINITONS

: RX211/RX02 REGISTER OFFSETS FROM CSR ADDRESS
SOEFINI RY

SDEF RY_CS

VIELD

SDEF RY_DB

VIELD

>

.BLKW
.
<FCODE,$>,-
<Us, M ,-
<DONE, ,#>, =
<lE,.%>,=
<TR, ,MW>,~
:D§202>0-
<RX02,.M>,-
<XBA,2>,~

<INIf, P>, -
<ERR, ,M>~-

.BLKW

RY DB,0,<~-
<CRC,.m>,~
<QDEN, . M>,~-
<iD,.m>,~-
<ACLO, . M>,-
<DE,.M>,-
<DDEN, ,M>,~
<DEL°¢ 'n> e
<NXM, M, -
<,b>-

SDEFEND RY

T .

: HARDWARE FUNCTION CODES

1

1

; START OF REGISTER DEFINITIONS

sCONTROL STATUS REGISTER (CSR)
:STGRT OF CSR BIT DEFINITIONS

: 6

H FUNCTIEN CODE

s UNIT SELECT

;s DONE = FUNCTION COMPLETE

s INTERRUPT ENABLE

s TRANSFER REQUEST

: Densit

s RESERVED BIT

s DEVICE TYPE -
s BUS ADDRESS EXTENSION BITS
s INITIALIZE

: ERROR
sEND CSR BIT DEFINITIONS

:DATA BUFFER REGISTER (DBR)
:STARTEOSOgBR BIT DEFINITIONS

S
; RESERVED BITS
;END DBR BIT DEF INITIONS

;END RX211/RX02,RX03 REGISTER DEF INITIONS
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vo~-605 STANDARD TABLES 8-559-1934 88:74:52 DRIVER.SRC IDYDRIVER. MAR; 1 ® b
i LSBTTL STANDARD TABLES
g * DRIVER PROLOGUE TABLE
9 : THE DPT DESCRIBES DRIVER PARAMETERS AND 1/0 DATABASE FIELDS
3 : THAT ARE TO BE INITIALIZED DURING DRIVER LOADING AND RELOADING
10 DPTAB = :DPT CREATION MACRO
1 END=DY END, - SEND or DRIVER LABEL
1; ADAPTER=U A - :ADAPTER TYPE = UNIBUS
1 fLAGScopt ‘svp,- SVSTEH PAGE YABLE ENTRY REQUIRED
00 314 DEFUNITS= :UNITS 0 AND 1
000 315 ucssxz£=ucésx DY_LEN,- :LENGTH OF UCB
8 }9 NAME=DYDRIVER™ :DRIVER NAME
8 13 DPT_STORE INIT - START CONTROL BLOCK INIT VALUES
1 DPT STORE DDB,.DDBSL_ACPD, 5 LAVFITI\>  :DEFAULT ACP NAME
003¢F 0 DPT STORE DDB.,DDBSL -ACPD+ a ooasx SLOW ;ACP CLASS
804; 1 DPT STORE UCB,UCBSB FIPL.B,8 FORK 1PL
04 g DPT-STORE UCB,UCBSL DEVCHAR,L,= : evxce cnannctenxsrxcs
8057 <DEVSM_FOD~- : FILES ORIENTED
047 4 'DEVSM_DIR- : DIRECTORY STRUCTURED
0047 3 iDEVSM-AVL - : AVAILABLE
0047 ? iDEVSM ELG- : ERROR LOGGING
8047 iDEVSM_SHR= : SHAREABLE
047 8 iDEVSM~IDV~- ¢ INPUT DEVICE
8047 9 :osvsn,oov- : OUTPUT DEVICE
047 0 iDEVSM™RND> : RANDOM ACCESS
004E 1 DPT stoae Ucs, UcasL DEVCHAR2,L,=; DEVICE CHARACTERISTICS
oong i <DEVSH PREFIX NAME WITH ''node$'’
005 DPT_STORE UCB, ocasa _DEVCLASS,B 2 DISK :DEVICE CLASS
0059 4 DPT STORE UCB,UCBSW™ osveursxi :DEFAULT BUFFER SIZE
05 5 DPTSTORE UCB,UCBSB SECTORS 6 :nunasa OF SECTORS PER TRACK
6 ? DPT-STORE uca.ucasu_cvuxuoeis.u.77 :NUMBER OF TRACKS PER CYLINDER
06 DPT STORE UCB,UCB$B DIPL,B,21  ;DEVICE IPL
3 DPT"STORE UCB,UCBSB ERTMAX.B,10 :MAX ERROR aernv COUNT
DPT-STORE UCB,UCBSW DEVSTS.W.= :INMIBIT LOG TO PHYS CONVERSION IN FDT
2(1) <ucasn_uocn7nt> -
45 DPT_STORE REINIT :START CONTROL BLOCK RE=INIT VALUES
4 DPT”STORE CRB,CRBSL_INTD+4,D ov lut ; INTERRUPT SERVICE ROUTINE ADDRESS
:g DPT”STORE CRB, CRBSLnlg{ *Y‘I‘L INITIAL,= " ;CONTROLLER INIT ADDRESS
29 DPT_STORE CRB, cﬁsscuxurn}vegsL UNITINIT,= .unxr INIT ADDRESS
48 DPT_STORE DDB, D68sC _DDTD,DYSDDT ‘b7 ADDRESS
DPT_STORE END ;END OF INITIALIZATION TABLE
g * DRIVER DISPATCH TABLE
5 Z THE DDT LISTS ENTRY POINTS FOR DRIVER SUBROUTINES WHICH ARE |
9 ; CALLED BY THE OPERATING SYSTEM. |
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- ;DDT CREATION MACRO
DEVNAM=DY , = *NAME OF DEVICE
srnar-ov srAntxo. ;START 1/0 ROUTINE
UNS %xc- Y UNSOLNT,=  :UNSOLICITED iMTERRUPT
fu "8' FUNCTABLE, sFUNCTION DECISION T
:cAucsL-no-or FOR FILES DEVICE
aesonp-ov REGDUMP ‘REGISTER DUMP ROUTINE
DIAGBF=<<RY NUM REGS+7+543¢1>24> = :BYTES IN DIAG BUFFER
ERLGBF =<<<RY_NUM_ REGS*701>-&>0<EﬁBSL DV_REGSAV>>;BYTES IN
ERRLOG BUFFER
7 ucB FIELD LONGWORDS

IAGBUFILL LONGWORDS + 3
LONGWORDS + 1 LONGWORD FOR # REGI
* & BYTES/LONGWORD>

+1 LONGWORD FOR # REGISTERS IN DY

FFER ALLOCATION
ERS IN DY_REGDUMP>

ERROR LOG BUFFER SIZE = <<<2 RX02 REGISTER LONGWORDS + 7 UCB FIE%D LONGWORDS

REGD
* 4 BYTES/LONGWORD> + BYTES NEEDED FOR ERROR LOGGER

TO SAVE SOFTWARE REGISTERS>

-0
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DYDRIVER = VAX/VMS RX211/RX02 DISK DRIVER 16-SEP-1984 00: AX/VMS Macro V04=00 Page 12 DY
V0-000 STANDARD TABLES -3Ep-1984 00:94:28 IDRIVER.SRESBvORIveR.mam:1 2% 1, VO
3 436 FUNCTAB $ACPSREADBLK, - ;READ FUNCTIONS | |
5 4 <READLBLK , = : READ LOGICAL BLOCK
3 438 READPBLK , = : READ PHYSICAL BLOCK
8 43 READVBLK= : READ VIRTUAL BLOCK
60 44 FUNCTAB +ACPSWRITEBLK,- ;WRITE_FUNCTIONS
60 g <WRITELBLK,= : WRITE LOGICAL BLOCK
0060 44 WR]TEPBLK, = : WRITE PHYSICAL BLOCK
060 44k WRITEVBLK- : WRITE VIRTUAL BLOCK
06C 44 FUNCTAB *ACPSACCESS, - ACCESS FUNCTIONS
06C 44 <ACCESS, - : ACCEESS FILE / FIND DIRECTORY ENTRY
006c 448 CREATE- : CREATE FILE AND/OR DIRECTORY ENTRY
|
0078 450 FUNCTAB +ACPSDEACCESS,- :DEACCESS FUNCTION |
0078 431 <DEACCESS- : DEACCESS FILE
0080 433 FUNCTAB +ACPSMODIFY,- :MODIFY FUNCTIONS
0084 454 <ACPCONTROL , - : ACP_CONTROL FUNCTION
0084 435 DELETE, = : DELETE FILE AND/OR DIRECTORY ENTRY
0084 436 MODIF Y= : MODIFY FILE ATTRIBUTES
0090 458 FUNCTAB +ACPSMOUNT - ;MOUNT FUNCTION
0090 459 <MOUNT- : MOUNT VOLUME
009C 461 FUNCTAB $EXESLCLDSKVALID, - :LOCAL DISK VALID FUNCTIONS
009C 46 <UNLOA ;UNLOAD VOLUME |
009C 46 AVATLABLE = UNIT AVAILABLE |
009C 46  PACKACK= :PACK ACKNOWLEDGE |
00AB 466 FUNCTAB +EXESZEROPARM, ZERO PARAMETER FUNCTIONS
00AB 467 <UNLOAD , - UNL OAD
00AB 468 PACKACK , = : PACK ACKNOWLEDGE
00AB 469 AVAILABLE ,- : AVAILABLE |
00AB 470 > _
0084 471 FUNCTAB +EXESONEPARM, - :ONE_PARAMETER FUNCTION
0084  47¢ <FORMAT- : FORMAT
00B4 47 >
00C0 474 FUNCTAB +EXESSENSEMODE , - :SENSE_FUNCTIONS
00C0 475 <SENSECHAR, = : SENSE CHARACTERISTICS
00C0 476 SENSEMODE - : SENSE MODE
00C0 477 >
00cc 478 FUNCTAB +EXESSETCHAR,- :SET_FUNCTIONS |
gocc 479 <SETCHAR, - : SET CHARACTERISTICS |
0CC 480 SE TMODE - : SET MODE |
00CC 481 > ;
|
{
|
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v04-608 CONTROLLER INITIA LI%ATION ROUTINE -SEP=1 334 88 ff ? xonlven SRCIDYDRIV ER.MAR; 1 e
g 2 z .SBTTL CONTROLLER INITIALIZATION ROUTINE
I
g 2 9 : DY_RX211_INIT = CONTROLLER INITIALIZATION ROUTINE
g 2 § g FUNCTIONAL DESCRIPTION:
008 491 : THIS ROUTINE INITIALIZES THE RX211 CONTROLLER FOR [/0 OPERATIONS.
0D 495 : IF THE INITIALIZATION IS NOT COMPLETE WITHIN ONE SECOND, CONTROL
g 23‘ : IS RETURNED TO THE CALLER.
008 495 THE OPERATING SYSTEM CALLS THIS ROUTINE:
00D 499 : AT SYSTEM STARTUP
0008 497 : - DURING DRIVER LOADING
008 498 : DURING RECOVERY FROM POWER FAILURE
ogg 45-33 : THE oalvea CALLS THIS ROUTINE TO INIT AFTER AN NXM ERROR.
0D 581 : INPUTS:
0D g § :
0D 03 ; R& - CSR ADDRESS (CONTROLLER STATUS assxsren)
oggg 382 3 RS - IDB ADDRESS (INTERRUPT DATA BLOCK)
8880 ggg : OUTPUTS:
00p8 508 : THE HEADS FOR ALL DRIVES CONNECTED TO THIS CONTROLLER ARE LOCATED AT
0008 509 : TRACK ZERO, AND THE ERROR AND STATUS REGISTER IS CLEARED.
0008 510 : ALL GENERAL REGISTERS (RO - R15) ARE PRESERVED.
o0p8 511 ;
00D 315 ;-
00D 1
0008 514 DY_RX211 _INIT: ;RX211 CONTROLLER INITIALIZATION
70 00D8 515 fova RO, -(sr) :SAVE RO=R1
4000 8F B0 00DB 519 MOVW  #RY CS_M INIT,RY CS(R&) .EXECUTE RX211 INITIALIZATION
00E0 51 TIMEDWALT tIne-nToo-1600.- ONE SECOND WAIT LOOP
00E0 518 INS1=<B]TW #RY CS_M oone RY_CS(R4)>,= ;DONE ?
00EQ 319 INS2=<BNEQ 1085,-" TIF NEQ = YES
8050 0 DONELBL=10$ :DONE LABEL
SO0 B8E 7D 187 §21 208: mova  (SP)+,RO *RESTORE RO-R1
05 010A 522 RSB *RETURN
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VOG-AOS INTERNAL CONTROLLER RE=INITIALIZATION g-S P-19gb 88 ii gg !DRIVER. Y DRIVER.MAR;1 - (1) |

} s g +SBTTL INTERNAL CONTROLLER RE-INITIALIZATION
1%
108 g :RX21N RE!NIT = Internal subroutinc used to issue an RX211 initialize function
108 : thout hanging ?n $levotod IPL waiting for it to finish.
1 0, Because the RXZ1 t alizo does not interrupt when conplete.
1 1 3 we rely upon a device timeout to resume the driver thread after
} : § : invoking the initialize.
1 & : INPUTS:
188 S : R& => RX211 CSR
108 ? 3 RS => UCB
108 2% °
188 9 RX211_REINIT:
53 BEDO }OE gz? §g§%u1 "3 ; Save return point.
646 4000 BF BO 0114 54; MOVW #ny Cg M_INIT,RY_CS(R4) ; Exocute RX211 initialize.
0119 54 WFIKPCH 1085# ; Wait for interrupt that doesn't come.
8} g gzg 108 10FORK : We should never come here.
81 9 546  SETIPL UCBSB FIPL(RS) : Lower to fork level.
0022 g; AA 0} ? gz; BICW zgcgals¥g?g }.- : Clear timeout status.
63 17 0133 549 JMP (Rg) - ; Return to caller.
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V04~ UNIT INITIALIZATION ROUTINE -SEP=1984 00: DRIVER.SRCIDYDRIV VER.MAR; 1
} 1 .SBTTL UNIT INITIALIZATION ROUTINE
I
} S i DY_RXO2_INIT = UNIT INITIALIZATION ROUTINE
} 9 : FUNCTIONAL DESCRIPTION:
} g% : THIS ROUTINE SETS THE RX02 UNIT ONLINE. .
1 61 ; NO ATTEMPT IS MADE TO READ THE DENSITY, OR # SIDES OF THE UNIT IN
1 g 6; ; THIS ROUTINE SINCE THE DRIVE MUST BE LOADED WITH A DISKETTE FOR
1 63 ; THAT OPERATION TO BE VALID. THESE CHARACTERISTICS CAN BE UPDATED IN
o} E 2;. 3 THE UCB BY ISSUING AN 10$_PACKACK FUNCTION.
81 69 ; THE opeaurxns SYSTEM CALLS THIS ROUTINE:
1 g 67 : T SYSTEM STA
1 63 : - ouuxnc onxven LOA ING
} g ggo ; - DURING RECOVERY FROM POWER FAILURE
8} g 5;1 t INPUTS:
0135 gri : R& - (SR ADDRESS (CONTROLLER STATUS REGISTER)
8}33 g;g : RS - UCB ADDRESS (UNIT CONTROL BLOCK)
8}§§ g;; § OUTPUTS:
0135 578 : THE UNIT IS SET ONLINE.
0135 579 : ALL GENERAL REGISTERS (RO=R15) ARE PRESERVED.
R E
0135 §S§ q
8}3§ gg‘ DY_RX02_INIT: ;RX02 UNIT INITIALIZATION
66 AS 10 A8 o1§s 585 BISW  #UCBSM_ONLINE,UC asu STS(RS) ser UCB STATUS ONLINE
40 A5 01 90 0139 3586 MOVB  #DCS_DTSK,UCB$B_DEVCLASS(RS) ;SET DISK DEVICE CLASS
41 AS 08 3g 812? ggg 32;3 #DT$_RX02,UCBSB DEVTYPE ( RS) U’iassume RX02 DEVICE TYPE
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+SBTTL DRIVER SPECIFIC SUBROUTINES
DY_MERGE = MERGE CSR BITS
FUNCTIONAL DESCRIPTION:

V04-000" DRIVE
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THIS ROUTINE IS CALLED FROM THE STARTIO MARDWARE FUNCTION

EXECUTION ROUTINES TO MERGE TME GO, UNITSELECT, INTERRUPT ENABLE

AND DENSITY BITS IN R2 PRIOR TO INITIATING THE INTENDED 1/0 FUNCTION.
INPUTS:

RS = UCB ADDRESS
OUTPUTS:

R2 CONTAINS

T SR BITS FOR: GO, UNIT, IE, AND DENSITY.
ALL REGISTERS

HE C
EXCEPT RO AND R2 ARE PRESERVED.

LA TR PR TR PR TR A PE PR PR PR PR PR PR PR PR TR T

DY_MERGE :
MOVW  #RY CS_M_GO!RY_CS_M_I
INSV UCBSwW ONIT(RS) w4 T
ASSUME RY DERSITY SINGLE E@

:MERGE CSR BITS IN R2
2 ,SET GO AND IE BITS IN R2

52 0041 8F ER
néo:neﬁce UNIT NUMBER IN R2<4>

8

52 01 04 564 A5 F
0080 C5 .O1EE ?F ?

F

(elelelelalalalaldlelelelelelelalelelelelalelalelelelelelealelalelelelele I LN
—b b e e e e e ed d D e D D D D D B D D D d D B DD D BB DD DD BB _>
e i L Y Y e ab o P P o o P P P P o o o O P o P o P P o
PNNNINININ) = b b b b b b 2 O O O CI OO0 OO O VOVOVOVOVOVOVOOVY -
SN = OOV OONO WSS N = O OO AWM S IR 2 OW N S WWIN) —=O M=

ONON SN VOO £ O O NNININNNININNININANININNINININININININND)

CMPW  #RY_SSSD,UCBSL _MAXBLOCK(RS) ;SINGLE DENSITY?
3 BEQL  10% ;1F EQL - YES
02 INSV #RY_DENSITY_QUAD,=- : Setup as if we have QUAD density
08 #RYZCS_V_DER,-
S; 82 #RY_CS_S_DEN,R2
0788 8F B1 CMPW #RYCSSAD -
0080 €5 UCBSL _MAXBLOCK (RS) ; See if indeed QUAD density.
05 13 BEQL 108 ; 1f QUAD, then we are all set.
81 Fo INSV #RY_DENSITY DOUBLE.,~- ; Else must be DOUBLE density so
8 #RYZCS_V_DER,- ; setup CSR register value accordingly.
52 02 #RY_CS_S_DEN,R2
05 108: RSB sRETURN
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FDT ROUTINES -SEP=1984 DRIVER.S ] DYDRIVER.MAR; 1 (1
12A 627 .SBTTL FDT ROUTINES
1 o3
}g: g ? : DY_ALIGN = FDT ROUTINE TO TEST XFER BYTE COUNT
}6: g i : FUNCTIONAL DESCRIPTION: r
12A 634 : THIS ROUTINE IS CALLED FROM THE FUNCTION DECISION TABLE DISPATCHER |
16A 635 : TO CHECK THE BYTE COUNT PARAMETER SPECIFIED BY THE USER PROCESS |
}g: g 9 ; FOR AN EVEN NUMBER OF BYTES (WORD BOUNDARY).
}g: g g : INPUTS: |
16A 640 : R3 - IRP ADDRESS (1/0 REQUEST PACKET)
16A 641 : R& - PCB ADDRESS (PROCESS CONTROL BLOCK)
16A 64§ ; RS - UCB ADDRESS (UNIT CONTROL BLOCK)
16A 643 : n9 - CCB ADDRESS (CHANNEL CONTROL BLOCK)
16A 644 ; B - BIT NUMBER OF THE I/0 FUNCTION CODE
16A 645 : R8 - ADDRESS OF FDT TABLE ENTRY FOR THIS ROUTINE |
012: gzg : 4(AP) = ADDRESS OF FIRST FUNCTION DEPENDENT QIO PARAMETER
8}22 223 : OUTPUTS: |
016A 650 : IF THE QIO BYTE COUMT PARAMETER 1S ODD, THE 1/0 OPERATION IS |
016A 651 ; TERMINATED WITH AN ERROR. IF IT IS EVEN, CONTROL IS RETURNED i
816A 65; : TO THE FDT DISPATCHER. |
16A 65 H |
1A 638 ¢
016A 659 DY_ALIGN: ;CHECK BYTE COUNT AT P1(AP) ;
01 06 AC EB8 016A 65 BLBS 4(AP),108 :IF LBS = 0DD BYTE COUNT |
gs 016 658 RSB :EVEN - RETURN TO CALLER
S0 034C B8F C O016F 659 10$:  MOVIWL #SS$_IVBUFLEN,RO :SET BUFF ER ALIGNMENT STATUS
00000000°'GF 17 0174 660 JMP G*EXESABORTIO" :ABORT /0
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174 6 .SBTTL START 1/0 ROUTINE
1S +{
17A 64 ;++
17A 65 ;
};: gg; : DY_STARTIO = START 1/0 ROUTINE
};: ges : FUNCTIONAL DESCRIPTION:
17A 630 : THIS FORK PROCESS IS ENTERED FROM THE EXECUTIVE AFTER AN 1/0 REQUEST
};: 2;1 : PACKET HAS BEEN DEQUEUED, AND PERFORMS THE FOLLOWING:
17A er§ ; - ACTIVATES THE DISK AFTER SETTING UCB FIELDS, OBTAINING
};: g;g : UBA AND CONTROLLER RESOURCES, AND SETTING RX211 REGISTERS
};: g;g ; - WAITS FOR AN INTERRUPT
174 678 - REGAINS CONTROL AFTER THE ISR SERVICES THE INTERRUPT, AND
174 679 : - RE-ACTIVATES THE DISK IF THE ORIGINAL FUNCTIiON
17A ego : 1S NOT YET COMPLETE, OR
017A 681 : - COMPLETES THE 1/0 REQUEST BY RELEASING RESOURCES
8};: gag ; SETTING STATUS CODES, AND RETURNING TO THE EXECUTIVE.
017A 6§4 : INPUTS:
817A 685 :
17A oag ; R3 - IRP ADDRESS (I/0 REQUEST PACKET)
017A 63 ; RS - UCB ADDRESS (UNIT CONTROL BLOCK)
8};: 233 3 IRPSL_MEDIA = PARAMETER LONGWORD (LOGICAL BLOCK NUMBER)
017A 690 : OUTPUTS:
017A 691 :
0174 692 : RO - FIRST 1/0 STATUS LONGWORD: STATUS CODE & BYTES XFERED
0};2 gg‘ ; R1 - SECOND 1/0 STATUS LONGWORD: O FOR DISKS
§};z ggs ; THE 1/0 FUNCTION 1S EXECUTED.
0174 697 : ALL REGISTERS EXCEPT RO-R4 ARE PRESERVED.
17A 698 :
17A ?99 ==
17A 0
017A 701 DY_STARTIO: ;START 1/0 OPERATION
817A 7 i
17A 703 ;
174 704 : PREPROCESS UCB FIELDS
I
174 7 9 ASSUME RY EXTENDED STATUS LENGTH EQ ;
00F0 C5 7¢C };e ;og CLRQ  UCBSQ_DY_EXTENDED_STATUS(RS)  ; Zero READ ERROR REGISTEtR area.
81C5 9 01726 710 MOVB ucasa_snrnax«ag).- ;INITIALIZE ERROR RETRY COUNT
90 C 1 § 7M1 UCBSB ERTCNT (R5) b
00C0 ¢S5 5 AS AE O 71; MNEGW  UCBSW BCNT(RS),UCBSW_BCR{R3) :INIT NEG BYTES LEFT TO XFER
0002 €5 B4 01 71 CLRW  UCBSWZDY_DPN(RS) ;CLEAR DATA PATH NO, FOR USE AS-
18F 714 :UBA RESOURCE ALLOCATION FLAG
0058 cg 9% 018 715 CLRB  UCBSB_DY ER(RS) -ra;na SPECIAL ERROR REGISTER
009A CS A3 B0 01 3 71? MOVW  IRPSW™FURC(R3),ucBSw_FUNE(RS) ;SAVE FUNCL{ION CODE
| EF 0199 7 EXTZV  #IRP$Y_FCODE,- -gxrnAcf 170 FUNCTION CODE
51 20 A3 198 718 #IRPSS"FCODE , IRPSW_FUNC(R3) ,R1 ;...
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voa-éos START 1/0 ROUTINE ?- EP-1334 88-?2-3? DRIVER.SRCIDYDRIVER.MAR; 1 .
0095 c; 1 90 019F ; 9 MOVB  R1 ugaso FEX(RS) ron; FUNCTION DISPATCH INDEX
68 A ; AA  01A4 0 BICW  #ulBSM_DTAGBUF UCBSW_ DEVETS (RS) :CLR DIAGNOSTIC BUFFER PRESENT
E1 01A8 721 BBC #1RPSV DIAGBUF , = :1F CLR - "NO DIAG BUFFER
04 2A A; 1AA ; i IRPSW_STS(RS),fos
68 AS 02 A8 O01AD BISW auc35l_olAGauf.ucssu_osv&rs(RS) ;SET DIAG BUFFER PRESENT
5
181 7 9 BRANCH TO FUNCTION EXECUTION
HE
og E0 0181 7 3 108: BBS #IRPSV_PHYS]O,= :1F SET = PHYSICAL 170 FUNCTION
0D 2A A 183 730 IRPSW STS(R ),208 -
og EO 193 731 BBS #UCBSY vV :1F SET = VOLUME SOFTWARE VALID
24 188 7 i ucasu svs<ns$ 208 :
oz 8F 3¢ 01 7 movZwL #ss$_U0! INV,RO :SET VOLUME INVALID STATUS
0613 31 01C0 73%& BRW nesgtxra :RESET BYTE COUNT AND EXIT
01 1 01¢C 735 208: CMPB #10$ _UNLOAD, R1 *Unload function?
08 13 lcs 7 9 BEQL UNLOXD :Branch if yes.
51 11 9N 1C 7 CMPB #1088 AVAILABLE, R1 :Available unction?
03 13 01C(B 738 BEQL AVAICABLE .Branch if yes.
0082 31 01cp 739 BRW FEXL :Else, branch to execute function.
R
8108 74; : UNLOAD and AVAILABLE Functions
}go ;2‘ : Clear UCBSV_VALID in UCBSW_STS
100 745 UNLOAD:
100 749 AVAILABLE: ,
64 AS 0800 BF AA }gg ;z BICW IUCBSHS¥ %%DS - :Clear sofware volume valid bit.
106 7&3 - BRB NORHA( :Then complete the operation.
0106 7?0
i1
106 7s§ : OPERATON COMPLETION
108 7% °
106 756 NORMAL: sSUCCESSFUL OPERATION COMPLETE
SO 01 3¢ 103 757 MOVIWL #SS$_NORMAL ,RO :ASSUME NORMAL COMPLETION STATUS
0092 C5 gc 91 01D 753 CMPB  #10$ READPBLK,UCBSB_FEX(RS) ;READ FUNCTION?
F 12 O1DE 75 BNEQ ruuc:r ;1F NEQ - uo
06 E1 1s§ 760 BBC #RY DB_V_DEL :IF CLR = NO DELETED DATA MARK
39 0000 C 162 761 ca!u bv oa(RS) FUNCXT ...
50 0661 gr %c 166 76 MOVZWL 0sss RDDELDATA,RO :SET READ DELETED DATA STATUS
2 9 }Eg ;g‘ BRB FUNCYT ;FUNCTION EXIT
1ED 765 RETRYERR: ;RETRIABLE ERROR
0080 ga ?; }E? ;g9 gEgL gcasasentcnr(RS) 5?¥vigstal§3 LEFT?
0080 C5 1 9N lfg ?63 CMPB 01 UCBSB_ERTCNT(RS) : See &f only one more retry left.
3 ;s 18 7 BNEQ g : 1f NOT, branch around.
FFOE }:s ;7g R BSBW  RX211_REINIT : It YES, ro-lNltlAlee RX211.
S8 AS 00 O01FD 77 ; MOVL  UCBSL_IRP(RS),R3 : Refresh R3 => IRP.
o 1N §§1 ;;‘ BRB FEXL ‘RETRY FUNCTION
f 775 FATALERR: :UNRECOVERABLE ERROR
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DYDR1V = VAX/VMS RX211/RX02 DISK DRIVER 16-SEP-1984 AX/VMS Macro V04=-00 Page 21 |
V04 START 1/0 ROUTINE g-s P=1984 88 ff gg DRIVER. SRCIDYDRIVER. mAR;1 (1
99 ; FEXL = RX211 HARDWARE FUNCTION EXECUTION
THIS ROUTINE IS CALLED VIA_A BRB FROM STARTIO, PARAMETERS ARE LOADED |
INTO DEVICE aEGls ERS AND THE FUNCTION IS INITIATED. THE RETURN_ADDRESS |
IS_STORED IN THE UCB AND A WAITFOR INTERRUPT IS EXECUTED. WHEN THE |
INTERRUPT OCCURS, CONTROL IS RETURNED TO THE CALLER. |
INPUTS : |
ag = [RP ADDRESS (1/0 REQUEST PACKET)
RS = UCB ADDRESS (UNIT CONTROL BLOCK)
00(SP) = RETURN ADDRESS OF CALLER

JUTPUTS:
THERE ARE FOUR EXITS FROM THIS ROUTINE:

. SPECIAL CONDITION = THIS EXIT IS TAKEN IF A POWER FAILURE OCCURS
OR THE OPERATION TIMES OUT.

2. FATAL ERROR = THIS EXIT IS TAKEN IF A FATAL CONTROLLER OR DRIVE

ERROR OCCURS OR IF ANY ERROR OCCURS AND ERROR RETRY IS EITHER
INHIBITED OR EXMAUSTED.
X17
RS

5. RETRIABLE ERROR = THIS E
OR DRIVE ERROR OCCU
NOR EXHAUSTED.

&. SUCCESSFUL OPERATION = THIS EXIT IS TAKEN IF NO ERRORS OCCUR
DURING THE OPERATION.

IN ALL CASES IF AN ERROR OCCURS, AN ATTEMPT IS MADE TO LOG THE ERROR.
IN ALL CASES FINAL DEVICE REGISTERS ARE RETURNED VIA THE UCB.
UCBSW_BCR(RS) = NEGATIVE BYTES REMAINING TO TRANSFER

IS TAKEN IF A RETRIABLE CONTROLLER
AND ERROR RETRY IS NEITHER INHIBITED

e
O O~ O VYU WU WA UMM MTTUA AT AT T AT T WM T AT WAIWAIWAIUAWAUWA \g

0000000000000 OOOOOO0OO0OOO0O0O0O0O0O0O0OOOCOOO0OOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO

FEXL: ;FUNCTION EXECUTOR
50 5 AS DO MOVL  UCBSL_CRB(RS),RO :GET ADDRESS OF PRIMARY CRB
51 A0 DO 6 MOVL cassL “INTD+VECSL IDB(RO).RT :GET ADDRESS OF 1DB
06 A1 S5 D A CMPL 5, IDBSL_OWNER(RY) :DOES THIS PROCESS OWN CHANNEL?
05 15 BNEQ 1o£ :1F NEQ = NO
54 31 g1 gggL iggst_csa<n1).n4 .set ASSIGNED CHANNEL CSR ADDRESS
62 108:  REQPCHAN SREQUEST CHANNEL (RETURNS R4 = CSR ADR)
64 0800 8F B 20$:  BITW  #RY_CS_M_RX02,RY_CS(R4) xs DEVICE RX02?
1; 1 BNEQ 308" F NEQ = YES 1
ooeo cs 02 8 7 BISB  #RY_RXO1SW,UCBSB_DY ea(as) SEY eanoa BIT IN UCB |
' F 16 027 JSB G ERLSDEVICERR ALLOCA FILL ERROR MESSAGE surre
F gc 7 MOVZWL #SS$ CTRLERR, no .sEt CON!ROLLER ERROR (RXO1 SWITCH SET)
s B 4 BRW RESETXFR SEXIT
0092 C5 1€ 9N 48 308:  CMPB clos FORMAT ,UCBSB_ rexcns> .FORHAT FUNCTION?
D 13 A 84 BEQL RMAT EQL - YES ,
0092 €S g 91 f g CHPB 0603 PACKACK,UCBSB_ rexcaS) :PACK ACKNOWLEDGE FUNCTION? |
13 BEQL ;1f oL - YES
81 E §1 93 85 BRW XFER ‘MUST BE A TRANSFER FUNCTION
0BB 31 0296 853 408:  BRW PACKACK *PACK ACKNOWLEDGE FUNCTION
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glOZ DISK DRIVER 1?-85?-

Z SET NEW DENSITY (VIA MAXBLOCK) IN UCB

0

108:

§ DENSITY

:IT IS ASSUMED
: DISKETTE TO SE
: THE DRIVER E
; IS REQUESTED
E The Driver e
g 8 quad
: INPUTS:

: R3

: R4

; RS
FORMAT :

-SEP-1

1986 80:52:38 LORTVER. SREIDVORIVER . man: 1

FORMAT FUNCTION EXECUTION (SET MEDIA DENSITY)
FUNCTIONAL DESCRIPTION:

THIS FUNCTION CAUSES THE ENTIRE DISKETTE
TY. THIS OPERATION TAKES ABOUT 15 SECONDS TO COMPLETE.

TO BE REASSIGNED TO A NEW

D _THAT AN ‘03 PACKACK HAS ALREADY BEEN PERFORMED ON THIS

SET UP uCBsB

TRACKS .
XITS WITH SSS_CTRLERR STATUS IF SINGLE DENSITY FORMAT

R A DOUBLE™SIDED DISKETTE.

nsity diskette.

= IRP ADDRESS
= CSR ADDRESS
= UCB ADDRESS

: REFORMAT DISKETTE

20$:

8s8
8IS
M
T

Vﬂ
IMEDWAI

The diskette is not modified.

;REFORMAT DISK TO NEW DENSITY

p |
ol

|
FO
u;ts with SSS_FORMAT status if an attempt is made to reformat
e

IRPSL_MEDIA(R3),- ;SET PARAMETER LONGWORD IN UCB
UCBSL"MEDIA(RS)
?sgSB-YRACKS(RS).IZ s lr oouase SIDED?
#RY_DSDD ucask nAxaLocxck§> sst DOUBLE SIDED MAXBLOCKS
SB!L MEDIACRST ,#2 {g 22 LE ggnsxrv REQUESTED?
#5S$ CTRLERR,RO “SET ERROR STATUS
FUNCRT :AND EXIT
#RY_SSSD ucask HAXBLOCK(RS) :ASSUME SINGLE DENSITY
CBSL_MEDIA(RSY,# ;18 D 6ueLe oeusxtv REQUESTED?
0s gf LSS = NO, SINGLE DENSITY
#RY_SSDD ucaSL_nAxaLocx(k ) :SET DOUBLE DENSITY MAXBLOCKS
DY_MERGE :MERGE GO,UNIT,IE,DEN IN R2
ns.cr SETDEN,RY_CS(R4) :INITIATE §£1 DENSITY FUNCTION
RO,=-(SP :SAVE RO=R
1 ne=a1oo-1ooo - :ONE SECOND WAIT TIMEOUTY
INS1=¢< #RY_CS_M_TRIRY_CS_M_DONE,RY CS(R4)>,= ;T/R OR
INS2=< aueo 2sss “TIF LSS ="TRANSFER COMPLETE (T/R)
*1F NON=2ERO - DONE BIT SET = ERROR
- :1F EQL = NEITHER, WAIT

DONELBL=25%
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:
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88C

MOVZWL
BRW

SEP-1984 AX/VMS Macro V04=00 Pa
18-3E0-108¢ 00:92:38 YOATVER Sacoo ¥O400 mani;1 T9°
(SP)+,RO ;RESTORE RO=R1
#RY_CS_M_TR!RY_CS_M_DONE,RY_CS(R4) :T/R OR DONE?
;6: JIFTLSS = tkAn SFER COMPLETE (T/R)
6$ :IF EQL = TIME HAS Exrxuso
RETREG :DONE BIT SET = ERR
;noanu# RETURN
:osaxn € CHECK FOR PWR FAILURE
g;g:gﬁgv'gg(ab) SAxrrg l{NTI xn DBR TO START FNTN
z :CREATE FORK Pnocess (8JSB BACK TO ISR)
#RY _CS_V_E s 1t no error at all, branch around.

uce!u Bv cs«ﬁs» 308

Y DB _V"DE

uca!u sv oatas» 308
#RY_DB_V"QDEN
uca!u Bv DB(RS) . 308
#55$ _FORMAT,RO
FUNCRT

RETREG

: 1f no DENSITY error, branch around.
; 1f NOT quad density, branch around.
; 1f we tried to change QUAD diskette.

Return error and branch.

~N
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DYDR]VER = VAX/VMS RX211/RX02 DISK DRIVER 12-55?-19:& 88: 2:52 AX/VMS Macro V04-00 Page 24
V04 START 1/0 ROUTINE ~SEP=1984 00:74:25 C[DRIVER.SRCIDYDRIVER.MAR:1 n
4 3
2 ? : PACK ACKNOWLEDGE FUNCTION EXECUTION
2 ? : INPUTS:
4 8 : R4 - CSR ADDRESS
2 2? : RS - UCB ADDRESS
2 525 § FUNCTIONAL DESRIPTION:
& 944 : THIS OPERATION ESTABLISHES THE CURRENT DISKETTE'S DENSITY AND
2 325 ; NUMBER OF SIDES. THIS INFORMATION IS THEN STORED IN THE UCB.
4 949 : J0SPACKACK MUST BE THE FIRST FUNCTION ISSUED TO A DISKETTE AFTER
2 323 3 IT HAS BEEN PLACED IN A DRIVE.
;: 32? § OUTPUTS :
54 95; ; UCBSL_MAXBLOCK, UCBSB_TRACKS, UCBSB_SECTORS, UCBSW_CYLINDERS,
5¢ 953 : UCBSB DEVTYPE, AND UCBSB_DEVCLASS ARE UPDATED. UCBSV_VALID I$
;4 95% : SET IR UCBSW_STS.
2% 93 °
54 957 PACKACK: ; PACK ACKNOWLEDGE
0800 8F A8 0354 953 BISW  #UCBSM_VALID,-
64 AS S8 95 UCBSW™STS (RS) ; Set software volume valid bit.
1A 90 035A 960 MOVB #RY _SECTORS,-
46 AS SC 961 UCBSB_SECTORS (RS) : Set sectors/track
4 8F 98 SE 96 MOvVZBW #RY CYCINDERS,~-
46 AS 61 96 UCBSW_CYLINDERS(RS)  ; Set # cylinders
01 90 62 964 MOVE  #DCS DISK,-
40 AS 6 965 ucBsB DSVCLASS(RS) : Set disk device class
og 9 0367 96 MOVE  #DTS RR02,-
41 A 69 96 ?cata DEVTYPE (RS) : Assume RX02 device type
26858002 8 00 036 969 MW Piglilogs DY Jesums siasle st
08¢ €S 95 970 UCBSL_MEDIA_ID(RS) : Set media ident 'DY RX02"
155 8 3¢ 0378 9N MOVZWL #RY SSSD,-
¢S ;g 3;; UCBSL_MAXBLOCK (RS) ; Assume single density
FDCO 30 O37F 974 BSBW  DY_MERGE :MERGE GO,UNIT,DEN,IE IN R2
g 975 CKPWR DSBINT & CHECK FOR PWR FAILURE
66 OA 52 A9 979 BISWS R2,#F REAoatntus.av_CS(al) -EXECUTE READ STATUS FUNCTION
9 37 WF IKPCH SPECORD,#1 ; Wait for intorrugt.
:} 9;3 10F ORK :CREATE FORK PROCESS (& JSB BACK TO ISR)
0000 CS 0080 8F ag A? 980 BITW  #RY_DB_M_DRDY,UCBSW_DY_DB(RS) ;WAS DRIVE READY?
8 1 AE 981 BNEQ 108 ;1F NEQ = ¥
SO O01A& 8F ic 9 i MOVZIWL #SS$ MEDOFL,RO SSET MEDIUM OFFLINE STATUS
FE6? §1 g 3 BRW FUNCRT :AND EXIT
04 ES g S 108: BBCC #RY DB_V_DE,- : 1t clear, Sinalo density so
14 00D SS A 9 - ucesw_BY DB{RS), 158 : branch :roun .
§2g F 3¢ 9 MOVZML #RY _SSQD5- : 1t NOT s n?lo. sctug for QUAD and
85 3 : UCBSL MAXBLOCK(RS) : then we will test to see if so.
1 €0 B8S #RY_DB_V_QDEN,~ : 1t set, then it 1S quad donsitz so
07 0000 C5 G UcBSw_DBY-DB(RS),158 : we branch around next instruction,




2y

008C €5

0000 €5

AR LA -

03DC 8F

0C09 §F
7

8000 B8F
00CE €5

09 0000 gg

008C (541 0
0382

= VAX/Y
START |

3C
83

£1
90

o0
O >x
=~
— m>D
v
L

=2 3 00 SPOMN MDD OO Ov

3'0“0“0 N
OOOOOOOOVIOVOOVOOVOOO —-—
NOVES N = OV NOWVISS LIN) =8 e

TTIMMMMMMOOODODODOD0D0DO™ 32
— D D e D e D D
OOOOVOOOOOV

w

B 15
X02 DISK DRIVER
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#RY _DB_M_CRC!~-
RY_BB_A_XCLO!~
RYZDB-M-wW(CO!~

RY'DB M NXM, =
gsggu:ov,DBIRS)
#RY CS_M ERR,~-
ucagu:ovfcs(ns>

#RY _DB_V_RX04,~-
ucBSw _BY~DB(RS),308
#0718 Rx0%,-

CBSB _DEVTYPE (RS)
fgcg&_nsou_lo(m

I
RETRE

'§-3Ep-1980 80:%2:38 YORIVER.SRETBvORIveR.man:1 P29 £

MOVIWL #RY_SSDD,UCBSL_MAXBLOCK (RS)

sSET DOUBLE DENSITY IN UCB
;ANY ERRORS BESIDES DENSITY ERROR?

11F "NEQ - YES
;s No, clear csr error bit

See if controller is RX04.
and if NOT branch around.

Set proper device type.
Set :edga ident 'hvygx06"

e ———— il




FUNCTIONAL DESCRIPTION:

THE LBN IS CONVERTED TO CYLINDER, TRACK, AND SECTOR, THEN SKEW AND
INTERLEAVE FACTORS ARE CALCULATED TO ARRIVE AT A PHYSICAL MEDIA ADDRESS.

¢ 15
DYDRIVER - VAX/VMS RX211/RX02 DISK DRIVER 16=SEP=1984 00: AX/VMS v04=00 Pa
V06s000 START 1/0 ROUTINE Z3EP-198¢ 00:55:33 YONTVES Hacto ¥O400 wari1 Fo9°
£4
F TRANSFER FUNCTION EXECUTION
4 FUNCTIONS INCLUDE:
P WRITE DATA, AND
Fé READ DATA
F INPUTS :
P R3 - IRP ADDRESS
Fe Rd DEVICE CSR ADDRESS
P RS - UCB ADDRESS
§ P
0
0
0

OCOO00O00O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0OOOOOO

NN N N N AN NN FORONU RN RORONIND — — =8 —3 b s b b b 2 O

A UNIBUS DATAPATH IS REQUESTED FOLLOWED BY THE APPROPRIATE NUMBER OF MAP

REGISTERS REQUIRED FOR THE TRANSFER.

SINCE THE RX211 ALLOWS A MAXIMUM DATA TRANSFER OF ONE SECTOR, SINGLE

SECTOR_TRANSFERS ARE REPEATED (VIA THE ''COMXFER:"' LOOP) UNTIL THE 1/0

REQUEST IS COMPLETE.

EACH SECTOR TRANSFER lS ACCOMPLISHED BY A SEQUENCE OF TWO FUNCTION CODES:
F_FILLBUFFER AND F_WRITESECTOR FOR A WRITE FUNCTION, OR
F_READSECTOR AND F-EMPTYBUFFER FOR A READ FUNCTION.

THE CSR™BITS FOR THE FIRST FUNCTION IN THE SEQUENCE ARE LOADED INTO THE

LOWER WORD OF UCBSL _DY_XFER; THOSE FOR THE SECOND FUNCTION ARE PUT IN

THE UPPER WORD. AFTER“EXECUTING EACH FUNCTION, UCBSL DY XFER 1S ROTATED

SO THAT THE LOWER WORD ALWAYS CONTAINS THE CSR BITS FOR THE NEXT FUNCTION.

A PROTOCALL OF LOADING THE RX211 DATA BUFFER _REGISTER (DBR) WITH TWO UCB

FIELDS IS REQUIRED AFTER LOADING THE CSR. R3 IS LOADED AND ROTATED SO

THAT ITS LOWER WORD ALWAYS CONTAINS THE FIRST UCB OFFSET TO BE LOADED

INTO THE DBR FOR THE CURRENT FUNCTION CODE.

THE CHANNEL AND UBA RESOURCES ARE NOT RELEASED UNTIL THE ENTIRE 1/0
REQUEST IS COMPLETE.

IT IS ASSUMED THAT AN 108 _PACKACK FUNCTION HAS ALREADY BEEN PERFORMED
: ON THIS DISKETTE TO SET UP UCBSB_TRACKS AND UCBSL _MAXBLOCK.

AT ATEA TR T A TATE A AT A TEATE A DA TE PR FE PR TE PR PR PR TR PR PR PR TR TR TR TR TR TR TR T T TS TR TN TS I e

XFER: ; TRANSFER FUNCTION EXECUTION
0002 (5 a; 1STW CBSW_DY_DPN(RS) 15 THIS A RETRY?
03 1 BEQL ?s :1F EQL = NO
00c6 31 BRW 5 :DATAPATH ALREADY OWNED

: FIRST TRANSFER OF THIS 1/0 REQUEST

WVASS N = OO0 NS N = O OO NO WS I = O VO N NS LN = OV NV B IR = OO N SS LIN) =2 OND b

il ) i el el e ) ol el ) ) e ) D ) e S ) el e D D D il el ) D D e D D ) ) D e el e D D ) el el o o el o o D B D D D BB BB

[ = = = e ettt 0 p == lelelelelelelelelela]

OO0 O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOO0OO

OO VWIS S S B SS W

~N
-
e |
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DYDRIVER - VAX/VMS RX211/RX02 DISK DRIVER 16-SEP=1984 00:22:58 VAX/VMS Macro V04=00 Page 27
vo&-bos START 1/0 ROUTINE g-SEP-19SL 88:*4:2? DRIVER.SRCIDYDRIVER.MAR; 1 v (1)1
D 1 69 : DETERMINE SECTOR SIZE ;
i
00CC €5 040 8¢ BO O03FD 1 3 2s: MOVW  #RY_SWPS,UCBSW DY_WPS(RS) : Assume sinqlo dens. WORDS/SECTOR 5
O1EE BF 080 gg ?; 2§g } 70 gtgg ggaiL MAXBLOCKTRSY , #RY ssso LEEING$E DENSITY
OgCC ES 0080 8 B8O 040D 1 7% MOVW #RY DWPS,UCBSW DY UPS(RS’ ; Assume double dens. WORDS/SECTOR
030C 8F 0080 C ?; 2}3 } ;‘ gtgg gga!L MAXBLOCKTRSY , #RY_SSDD ; ?? uble density? |
00CC €S 0100 gr 80 212 } ;; MOVW  #RY_QWPS,UCBSW_DY_WPS(RS) Z Adj st fo; QUAD density.
426 1077 ;
2 2 } ;g : CONVERT LOGICAL BLOCK NUMBER TO CYLINDER, TRACK, AND SECTOR
0404 1 ? : LBN = LBN * (SECTORS/BLOCK)
46 1 ; LBN/(SECTORS/TRACK) = D + SECTOR
2 2 }835 3 D/(TRACKS/CYLINDER) = CYLINDER + TRACK
404 1084
00EC C5 38 A3 DO 0426 1085 5% MOVL IRPSL HEDIA(RS) UCBSL_DY_LMEDIACRS) ;ASSUME PHYSICAL 1/0
og EO 042A 1039 BBS #IRPSU _PHYS io xr SET PHV&ICAL 1/0
2F 2A A 86 C 108 IRPSW_STS(R3),108 B
SO 00CC CS 3C O042F 1088 MOVZWL UCBSH DY UPS(ﬁS) RO : Get words gcr sector.
SO 0100 8F sg A7 0634 1089 DIVW3 6,R0 :FORM SECTOR /BLOCK IN RO
SO 38 A3 C4 043A 1090 MULL xa#SL néolA(as) RO :SCALE LBN IN RO
§2 46 A5 9A 04 S 1891 MOVZBL ucasa SECTORS (RS) ,R2 :PUT SECTORS/TRACK IN R2
S1 D& 042 1 9; CLRL :C EAR HIGH PART OF DIVIDEND
00EC CS5 SO sg 78 0446 109 EDIV RZ RO,RO,UCBSL DY 5HEDIA(R +CALCULATE SECTOR NUMBER AND STORE
52 45 AS 9A (044B 1094 MOVZBL ésa ra CKS(RS) R :PUT TRACKS/CYLINDER IN R2
51 SO SO S2 7B O044F 1095 EDIV a ,R1 CALCULAT? TRACK AND CYLINDER
00D C5 51 90 §454 1099 MOVB  R1 ucésL "DY_LMEDIA+1(RS)" :STORE TRACK NUMBER
00EE C5 S50 80 ozgg }§33 MOVW  RO,UCBSL-DY LMEDIA+2(RS) :STORE CYLINDER NUMBER
43€ 1099 ;
&5E 1180 ; Output of above code is to produce the logical sector number in UCBSL_DY_LMEDIA
zgs }}01 : in the following format:
4SE 1105 ; 3 1615 87 0
225 }}8; : l......l....‘...:......l:.......:
2;2 }}0? E cyli:der E tr:ck % se:tor%
456 1108 :(always: see : |
Agi 1109 : 0 to 76 : zero) : below : i
:E }}‘?: LR B B B B B BN B B B BN BN BN BN B B B BN B BN BN BN B BN BN B BN BN B B :
6§E 111§ : Sector number ranges: |
4SE 1113 ; Physical 1/0 to 26 ]
tgg }}}g 3 Logical 1/0 0 to 25 |
51 &4 AS 9A 045 1119 108: MOVZBL UCB&B SECTORS(RS) : Get maximum sectors information.
00EC C 51 81 66§ m CMPY L DV LHEDIA(RS) : Maximum sector exceeded? |
06 2AAS 08 EO 046 1113 BBS cli & ; Soperatc the logical from the
6 1M RPSW SIS(R 3. 1103 : gh ysical 1/0; branch if physical.
13 1? 46C 1N ? BLEQU $° : Branch if too big for logical 1/0.
8 1 698 llg BRB 130% : ALl ok, so far, continue tests.
€ 1F 0470 1122 1108: BLSSU 1908 : Branch if physical sector too big.

- ™
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DYDRIVER = VAX/VMS RX211/RX02 DISK DRIVER 16=SEP=1984 00:22:5 AX/VMS Macro V04-00 Page
VOA-&OS START 1/0 ROUTINE g SEP=-1984 88:*4:22 !DRIVER SRCIDYDRIVER.MAR; 1 .
00EC 8 Dg 472 1123 TSTL ¥SBSL DY_LMEDIA(RS) ; lero gh¥sical soctor is also illegal.
1 476 1124 BEQL : Branc 2ero physical sector.
O0EE CS &6 A B1 0478 1125 1308: CMPW UCBSW_CYLINDERS(RS) ; Check for, maximum cylinder
47E 11 9 ? 25L DY_LMEDIA+2(RS)  : exceeded.
gl 1A 047t N BGTRUY : Branch f max. ¥lindcr not exceeded.
SO 0134 BF §C 4 1" g 1908: MOVZIWL #SS$ _IVADDR, RO : Otherwise, Eivc nvalid address
FD97 1 2 }} 4 BHW FUNCRT ; status and kill request.
4 1131 ;
2 E }} § s ALLOCATE UBA RESOURCES
488 113% '
4 1135 12%: REQDPR sREQUEST DATAPATH
48 1 REQMPR JREQUEST MAP REGISTERS
496 11 LOADUBA sLOAD UNIBUS MAP REGISTERS
51 24 AS DO 049A 11 g MOVL UCBSL _CRB(RS) ,R1 GET CRB ADDRESS
05 00 EF O04% M EXTIV  #VECSU DATAPATH,AVECSS oirAPAru ;EXTRACT DATAPATH NUMBER -
S0 37 Al 04AT1 1140 CRBSL NTD*VECSé DATAPATH(R1) Rﬂ FOR UBA RESOURCE FLAG
OOD% cS 52 gO GAG 1141 MOVW RO,UCBSWY DY DPN(RS) !NDléATE UﬂA RESOURCES ALLOCATED
) 7C A C 4LA9 116§ MOVZWL UCé‘H B0 FF(RS) R GET BYTE OFFSET IN PAGE
50 0734 3; FO 0230 }}2‘ INSV CRBS$ lN?D*VEC‘U HAPREG(ﬁ1 sINSERT HIGH 7 BITS OF ADDRESS
00E6 CS S0 80 868? 1145 MOovw 9 USéSH DY_SBA(RS) PUT BUFFER ADDRESS IN UCB
50 34 A Og 07 EF 04BS 11‘9 EXTZV & CRB $L INTD+VECSW_ HAPREG(RI) RO :GET MEMORY EXTENSION BITS
00E3 CS SO 90 82? }320 MOVE RO, ucésa _DY"XBA(RS) ;AND SAVE THEM' IN THE UCB
04C 1149 ;
04C3 1150 ; Output of above section of code is put the UNIBUS Virtual Address of the
04C3 1151 ; transfer into UCBSW_DY_SBA and the two high order bits of this UNIBUS
04C 115; : Virtual Address into UCBSB_DY_XBA.
04C3 1153 ;
s it
4( 1159 P SET CSR BITS N ucas _DY_XFER
2% }}gs : SET UCB OFFSETS IN R3I"FOR USE AS POINTERS DURING DEVICE DBR PROTOCALL
43 1159 °
FC7C 3 8226 }}g? 15%: BSBW DY_MERGE ;SET GO,IE,UNIT,DEN BITS IN R2
4C6 116; ;SET UCB OFFSETS IN R3
S3 E4 BF 9A 04C6 116 MOVZIBL #UCBSW_DY_PWC,R3 ASSUHE WC OFFSET AS POINTER TO uCB-
CA 1164 :FIELDS FOR 2ND FUNCTION CODE
53 53 10 78 OQ4CA 1165 ASHL #16,R3,R3 HAKE ROOM FOR SECTOR ADDRESS
53 BC 8F 90 04C 1129 MOVB OUCéSL _MEDIA,R3 ASSUHE DA OFFSET AS POINTER TO uCB-
28 }}6 FIELDS FOR 1ST FUNCTION CODE
0092 ¢S 0cC 91 4D 1198 CMPB laoi_READPBLK.UCBSB_FEX(RS) :READ FUNCTION
0E 12 04D7 11 ? BNEQ 208 ;1F NEQ = NO, MUST az WRITE
8 1
00E8 ¢S 52 06 A9 28? }};s BISW3 5{ gEAg;Eg;g:l:E’- ;SEY READ SECIOR AS 1ST FUNCTION
00EA C5 S2 02 A9 04DF }};s BISW3 52 E’;¥’2$2559555; 1§éi EMPTY BUFFER AS 2ND FUNCTION
20 N 173 BRB OMXFER iy
1178
117

~N
o
[ ]

sWRITE FUNCTION
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DYDRIVER - VAX/VMS RX211/RX02 DISK DRIVER 16-SEP=1984 00:22: AX/VMS Macro V04=00
vo‘-éos START 1/0 ROUTINE 2- 59-1934 88:?3:33 DRIVER.SRCIDYDRIVER.MAR; 1 (N
s; g; 18 93 %7 N 9 ROTL  #16,R3,R3 ;SHIFT ORDER OF UCB OFFSETS FOR WRITE
00E8 ¢ 00 A 2;? }} BISW3 52:£{‘k$“§FERzR§s' SSET FILL BUFFER AS 1ST FUNCTION
O0EA C5 52 064 A9 O04F1 11 5 BISW3 #F WRITESECTOR,R2,- :ASSUME WRITE SECTOR AS 2ND FUNCTION
47 1184 UCBSL_DY XFER+2(RS) s
06 E1 OQ4F7 1185 BBC #108V_DECDATA, - :IF CLR = NOT WRITE DELETED DATA
0A 009A cg 49 11 9 UCBSWFUNC(RSS ,COMXFER ;...
A 3 B4 04FD 1 CLRW_  UCBSL-DY XFER+2(RS) :CLEAR 2ND FUNCTION FIELD
00EA €S C A9 0501 N 3 BISWS  #F WRITEDEL ,R2,- ;SET WRITE DELETED DATA AS 2ND FUNCTION
507 11 UCBSL_DY_XFER+2(RS) B i
207 1191
§ ; }}§§ : COMMON TRANSFER POINT = LOOP POINT FOR INDIVIDUAL SECTOR TRANSFERS
507 1194 :; NOTE: CODE IN THIS LOOP IS IN=LINE AS MUCH AS POSSIBLE TO DECREASE
507 1195 ; EXECUTION TIME IN ORDER THAT THE NEXT INTERLEAVED SECTOR ON THE
5§7 1199 ; DISKETTE IS NOT MISSED (WHICH WOULD CAUSE A WAIT FOR AN ENTIRE
g ; }}3 ; DISKETTE REVOLUTION).
§§; }185 : INPUTS TO LOOP:
507 1201 ; R3 - UCB OFFSETS FOR DEVICE DBR PROTOCALL
507 1 8; ; R& - DEVICE CSR ADDRESS
507 1 : RS - UCB ADDRESS
0507 1204 : UCBSL_DY_XFER = LOW WORD: FCODE,GO,IE,DENSITY,UNIT FOR 1ST FUNCITON
3;8; } 8; ; - HIGH WORD: FCODE,GO,IE,DENSITY,UNIT FOR 2ND FUNCTION
0507 1207 °
507 1208 COMXFER: ;START TRANSFER LOOP
207 1590
g ; } }1 : CALCULATE SKEW AND INTERLEAVE FACTORS
507 1 1§ : IF THE PHYSICAL 1/0 FLAG IS SET, THE ADDRESS IN UCBSL_DY_LMEDIA
§s 7 1214 ; 1S MOVED TO UCBSL_MEDIA.
587 1215 ; IF LOGICAL 170 IS"BEING PERFORMED, THE LOGICAL ADDRESS IN UCBSL_DY_LMEDIA
0507 1 19 : 1S CONVERTED TO A PHYSICAL DISK ADDRESS BY APPLYING INTERLEAVE AND SKEW
507 1217 : FACTORS, AND THE FIRST TRACK (RESERVED FOR INDUSTRY COMPATIBLILITY)
g ; } }3 : IS SKIPPED. THE RESULT 1S PLACED IN UCBSL_MEDIA.
507 1220 °
1 A 507 1221 MOVL  UCBSL_IRP(RS),R1 :GET ADDRESS OF REQUEST PACKET
sss oogg cg 30 508 1 ; MOVAB  UCBSL MEDIA(RS) Ri :POINT TO PHYSICAL MEDIA ADDRESS
62 00EC 85 o§ §1 1 MOVL ucask DY LMEDIACRS),(R2)" ;COPY LOGICAL ADDRESS
8 E 15 1224 88S 2 IRPSY pnvs{o.- ;1F SET = PHYSICAL 170
40 2A Al gt 1225 RPSW STS(R1).10$ S asi
gt 62 9A 051A 1 9 movZeL (R2),R :GST CURRENT LOGICAL SECTOR
S0 1 01 78 0510 1 ASHL ll.Rf.RO : 2% Current Loaical Sector => RO needed
1 1 s : 1in case of QUAD density to compute
1 91 } } CMPB  #12,R1 :se}"g'f}'§§3153°'3? °'z'°°"
gl gf 08 s 4 ? ADWC  R1,R1 :DOUBLE SECTOR #, ADD INTERLEAVE FACTOR
8600 F 81 7 1 i CHPY #RY _QUWPS,~ ; See 1f this is a QUAD density diskette
CC 8 1 gBSU_DY_HPS(RS)
§§ 18 1234 8NEQ : 1f NOT, branch around.
S C § 1235 ADDL RO.R1 : It OUAﬁ. add in 2+*Sector for interleave
1236 s factor of 4.
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DYDRIVER - VAX/VMS RX211/RX02 DISK DRIVER 16=-SEP=1 AX/VMS Macro V04=00 Page
v0£-605 START 1/0 ROUTINE 2 -SEP-1 334 88 ff 22 !onxvsn.snc:ovonx VER.MAR: 1 .
7 5%:
S0 02 A A gs MOVZBL 2(R2),RO :GET CYLINDER NUMBER
50 S1. SO O A EMU #6,R0,R1,R0 ;COMPUTE SKEW (6 * CYL + SECTOR)
7E _ &4 A ; 40 MOVZBL ucésa_ssérons¢ns>,-(sp) :GET SECTORS/TRACK
51 SO SO 5 B 054 61 EDIV (SP)+3R0,RO0,R1 ;MODULO SECTOR INTO SECTORS PER TRACK
38 4 4§ INCL  R1 :OFFSET SECTOR NUMBER BY ONE
62 1 2 :‘ MOVB  R1,(R2) ;SAVE SECTOR NUMBER IN UCB
1A2 96 45 INCB  1(R2) : INCREMENT PAST RESERVED TRA
45 AS 81 Al 9N 4 49 CMPB 1(n5).ucasa,rnAcx5(a5) ;STILL WITHIN DISK meusxon§15
06 19 05 4 BLSS  10% ;IF LSS = YES
81 A2 9% g 43 CLRB 1(a5) :RESET TRACK ADDRESS
2 A2 96 52 go INCB  2(R2) ; INCREMENT CYLINDER ADDRESS
§ 51 ;
gg gi s CALCULATE WORD COUNT FOR THIS TRANSFER
5 i *
00C0 C5 AE sg 55 108: MNEGW  UCBSW_BCR(RS),= ;GET BYTES LEFT TO TRANSFER AND -
00E4 €5 55 59 u BSW DY PWC(RS) :ASSUME ONLY ONE TRANSFER NEEDED
00E4 (5 o; A6 056 5 DIVW UCBSW DY Pug(n ) :FORM WORDS LEFT TO TRANSFER
0064 C5 B1 056 58 CMPW ucésu _DY"PWL(RS),-
00CC €S 56 59 gsesn DY_WPS(RS) : Are additional transfers required?
07 18 056 60 BLEQU :1F LEQU = NO
00CC CS B0 056 61 MOVW UCBSW_DY_WPS(RS) ,~ : Set word count for one sector.
00E& C5 gi UCBSW DY _PWC (RS) e
00E3 C¢5 FO 64 208: INSV ucssa DY _XBA(RS),~- :PUT EXTENDED BA IN 1ST FUNCTION<13:12>
O0E8 €5 02 OC 65 #2,UCBSL_DY XFER(RS) ;...
00E9 €S 90 69 MOVB uca£L _DY_XFER+1TRS),=  ;PUT XBA AND HS IN 2ND FUNCTION TOO
00EB (5 & UCBSL DY XFER+3(R5) Bina

70 : EXECUTE TRANSFER FUNCTION
: INPUTS:
UCBSL_DY_XFER

RCCTTLPPPPCEDPPEEPPPEDPPPPPPPRRDPRRY

R3

TS FOR nTH LOAD OF DEVICE CSR
FSET IN UCB FOR nTH LOAD OF DEVICE DBR

CSRn =
DBRn =

Bl

OF
; FUNCTIONAL DESCRIPTION:
; T E H THE LOW WORD OF UCBSL DY XFER

E H THE UCB FIELD SPECIFIED BY tue UCB OFFSET
u

THE DBR IS THEN LOADED WITH THE NEXT SEQUENTIAL UCB FIELD.
AFTER THE INTERRUPT, UCBSL DY XFER AND R3 ARE ROTATED, AND THE
PROCESS IS REPEATED FOR FURCTTON 2.

HE CSR IS LOADED W
THE DBR IS LOADED W
IN THE LOW WORD OF

00E2 C5 02 90 MOVB  #2,UCBSB_DY_LCT(RS) :SET LOOP COUNTER

OCO00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000O0O0O0O0O0O0OOOOOOCOOOOOOCOOOOCOOOOOOOOO

VAWWAAA AWM MTAA ATIATIAAWMTA MV IIWVIVIVAIVIVAL
— il el el ol il il il el ) D il D D el il il e il ) D D il D i ol el D D D il el D el D ) ol il il e el i D ol el e ol o D D D el D el el el el

AUNLALNLINLNLNLNLNININLNLNININLINLNLNLNI NNV NLNLNLNLNLNL AL N NI NN NNV N AN NI NNV AL NN NININLNO NN RUNONONNONOND
OOV V0000000000 NN NN NNNNNNOO
W) = OO N NI N = O was - O 000
(v"] ITATEA A TE TR PR TR PR PR PR PR PR PR PR TR PR PR PR
o
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DYDRIVER = VAX/VMS RX211/Rx02 DISK DRIVER 16=-SEP-1984 122: AX/VMS Macro V04-00 Page 31
voa-605 START 1/0 ROUTINE g-ser- 33 38-7%-32 !onxvea SRCIDYDRIVER.MAR; 1 "
64 9gea 23 g } 9g novu U as% DY_XFER(RS) ,RY cs(na) PST FUNCTION IN CSR
1 39 txneouuxr f{ne=c1oo-1ooo - o e secono WAIT TIMEOUT ,
129 #RY cs_n_rn'nv CS_M_DONE ,RY CS(R&)).- :T/R OR DONE?
9% 1 93 1usz-<aueo 3zss == TIF LSS ="TRANSFER TOMPLETE (T/R)
§93 129 .x NON=ZERO - DONE BIT SET - ERROR
593 1300 - ;IF EQL = NEITHER, WAIT
go 1301 oonsLaLsszs
50 ge 7 B8 1 ; MOVQ  (SP)+,RO :RESTORE RO-R1
66 A0 BF 93 O0SBE 1 BITB  #RY c§ M_TR!RY_CS_M_DONE,RY_CS(R4) :T/R OR DONE?
g 1 5Co 1304 BLSS $” :IFTLSS = TRANSFER COMPLETE (T/R)
} €6 1305 BEQL 5 :IF EQL = TIME HAS EXPIRED
0150 3} cs 1 9 BRY RETREG :DONE BIT SET = ERROR
59 } 338: . :NORMAL RETURN
5C9 1 83 :LOAD WORD COUNT OR SECTOR ADR IN DBR
zo gs 3¢ 05C9 1310 MOVZWL R3,RO :GET UCB OFFSET
0 55 €0 05CC 13N ADDL  R5,RO :CALCULATE UCB FIELD ADDRESS
02 A& gg 90 SCF 1 1; novu (RO)+,RY_DB(R4) :PUT UCB FIELD IN DBR
£ D 0503 131 MOVQ  RO,=($P :SAVE RO-R1
506 1314 TIMEDWAILT fxne=t1oo-1ooo - SONE SECOND WAIT TIMEOUT
506 1315 INS1=<BITB #RY cs_n_tn'av CS_M_DONE,RY_CS(R&4)>,= .r/a OR DONE?
5p6 1 19 INS2=<BNEQ 3685 -~ TIF LSS - Ansrén COMPLETE (T/R
506 131 IF uon-zea DONE BIT SET = ER noa
506 1318 - 1F EQL = NEITHER, WAIT
5D6 1319 DONELBL=368
75 SFE 1320 MOVQ  (SP)+ ;RESTORE RO=R1
64 ~ AD 3' 9 1 1321 BITB cnv,c§ n TR'RY_CS_M_DONE,RY_CS(R4) :;T/R OR DONE?
§ 19 5 1 § BLSS  37% :IFTLSS = TRANSFER COMPLETE (T/R)
03 13 7 1 BEQL 378 :IF EQL = TIME HAS EXPIRED
011A 31 9 1324 BRW RETREG :DONE BIT SET - ERROR
g } 5 37%: :NORMAL RETURN
¢ } 2 B ;LOAD BUS ADR OR CYLINDER ADR IN DBR
06 646 AS 05 EI § 1329 BBC cucasv_rouea.ucasu_srs(RS).35: :IF CLR = NO POWER FAILURE
1330 ENBINT ;ENABLE INTERRUPTS
01c6 31 A 133) BRW PWR 1 :HANDLE POWER FAILURE
02 A4 60 80 D 1 5 358: MOVW (RO g(ﬂ&) :PUT NEXT UCB FIELD IN DBR
1 1 WF IKPCH SPE uo ¥ :WAIT FOR INTERRUPT
? 1334 10F ORK :CREATE FORK PROCESS (8JSB BACK 10 ISR)
53 S3 10 9C 1335 ROTL  #16,R3.R :SETUP UCB FIELDS FOR NEXT FUNCTION
00€8 33 12 9C 5§ 1 9 ROTL M6 ucésL DY XFER(RS). :SET UP NEXT FUNCTION
E8 C s ; uce$L_DY_RFER(R i |
03 00CE €5 gr §1 g 1 3 BBC #RY CS_V_ERR,UCBSW_DY_CS(RS),408 ;IF CLR - NO ERRORS
0088 1 } :? BRW DY_PURGE™ ; Error - Goto Purge catapath
00€2 § 97 2 1 4; 408:  DECB ugasa DY_LCT(RS) oecaencnv LOOP COUNTER
;s A 13 BLEQ :IF LEQ = DONE, DON'T LOOP AGAIN
f R :L00 ND FUNCTION
F3C 3 } zg B 308 P FOR 2ND FUNCTIO
13¢
} 2; UPDATE BUFFER ADDRESS, DISK ADDRESS, AND BYTES REMAINING FOR NEXT SECTOR
1349 °
1350 :UPDATE BYTES REMAINING TO TRANSFER
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DYDRIVER = YAX/VMS RX211/RXx02 DISK DRIVER S P-1 4 AX/VMS Macro V04-00 Page 3
V042006 START 1/0 ROUTINE 18-3EP-198¢ 00:§2:33 YONTVER.Sacte o VER.MAR; 1 e %
50 2 Eé 3C 4F 1 45%: ﬂOVZUL U BSW_DY_PWC(RS) RO .GET WORDS TRANSFERRED
() ; 1 R BVTES TRANSFERRED
00C0 C AO g2t } ? ADDU UCBSU BCR(RS) UPD TE NEG BYTES REMAINING TO TRANSFER
8 C 1355 :UPDATE BUFFER ADDRESS
51 OEg C 3 1 9 MOVZWL UCBSW_DY_SBA(RS) R :GET ORIGINAL BUFFER ADDRESS IN R1
$1 02 10 QOE g P 62 1 INSV  UCBSBZDY_XBA(RS) ,#16,#2,R1  : INSERT EXTENDED BITS
1 0 0668 1 s ADD% RO, R1 ;UPDATE BA WITH BYTES TRANSFERRED
50 51 i sr 668 1 EXTIV  #14,#2,R1,R0 .GET neu MEMORY EXTENSION BITS
0E3 C g 8 670 1360 MOVB  RO,UCB$B_DOY_XBA(RS) AVE IN UCB
0E6 C 1 B8 6;A } 61 MOVW R1,UCBSW_DY_SBA(RS) SAVE BUfFER ADDRESS IN uCB
g;: } gg :UPDATE DISK ADDRESS
67A 1365 ; Here we update the disk address contained in UCBSL_DY_LMEDIA.
67A 1 6? 3 f we aro doing LOGICAL 1/0 then we simply add one to
67A 1367 : the logical sector number and if the sum of this addition
67A 1 63 : is EQUAL to the # of sectors on a track (26) we have an
67A 1 9 3 overflow condition so we zero the logical sector # and bump
67A 1370 ; the logical track #. We do the same for the logical track #
83;: } ;1 : and the logical cylinder number.
067A 1 7§ ; Unfortunately if we are doing PHYSICAL 1/0 we have one lLittle
67A 1376 ; glitch in that physical sector numbers are in_the range
67A 1375 ; of 1 to 26 rather than in the range of 0 to 25. Therefore
67A 1 79 : the followi n? code treats the updating of the disk address
2;: } ;' 3 slightly differently in the case of LOGICAL and PHYSICAL 1/0.
67A 1379 °
S2_ O00EC C5 9E 067A 1380 MOVAB  UCBSL_DY_LMEDIA(RS) ,R2 ; R2 => Logical Media Address.
S1 44 AS 9E 067F 1381 MOVAB  UCBSB-SECTORS(RS),Rf  ; R1 => disk dimensions.
SO SBAS O ; 1 i MOVL ucask IRP(RS) ,RO : RO => IRP,
08 E 6 1 8BS #1RPSVU_PHYSIO, - : If SET this 1S PHYSICAL I/0 so
1M1 2AA 689 1384 IRPSW_STS(RO) ,608 : branch to special treatment.
SO0 0 DO 068C 1385 MOVL #2.R0 : Set Loop count for LOGICAL 170 case.
6 96 F 1 9 508 INCB (Rg) F lncronont scctor track or cyl. #
81 6 91 13 CMPB (R2),(R1)+ ; Test against imft for field.
F 1F 0696 1 3 BLSSUV &g& : LSSU implies uo ovorflou - so0 goto OK
94 9% 1 CLRB (R2)+ : 0v¢rflou so reset to zero and
Fé F4 0698 1390 SOBGEQ "8 508 : if GEQ [oog to incrcnont next field
1A 11 0698 1391 R8 70§ ; 1f we overflowed cylinders, branch.
9 1 9; 60$: $ Spocial PHYSICAL 1/0 case.
6 96 9 139 INCB (R2) : Increment sector #.
81 91 9F 1394 CMPB (R2),(R1)+ : Compare to Limit.
15 A2 1395 BLEQ 80 s I1f <or = to 26 = OK so branch.
82 1 90 & 1 93 MOVB #1,(R2)+ : 1t overflow rosot to 1 for sectors.
6 9? A7 139 INCB (R2) : And bump tra 2
81 6 9 9 1 93 CMPB (R2),(R1)+ : Compare to Limi
1 13 C 139 BLSSU 80 : 1f < 0K so bronch ou
8 96 0Q6AE 14 ? CLRB (R2)+ 3 Clcar ovorflouod track field and
6 14 INCB (R2) : ncr’nont cylinders.
61 14 (MPB (R2),(R1) : Test if we overflowed cylinders.
E 1F 14 BLSSU 80% : 1f NOT, branch aruund to OK.
1404 708: s Horo uc have ?vor flowed the cylinder
7 1405 3 , but if the XFER is done it
237 14 9 : doosn t matter
00CO0 ¢S5 BS 7 14 TSTW UCBSW_BCR(RS) ; Beyond last LBN = is XFER complete?
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DYDRIVER - VAX/VMS RX211/RX02 DISK DRIVER 16-SEP-1984 00:22: AX/VMS Macro V04=00 P
A START 1/0 ROUTINE §oSEP-108e 00:92:38 YONIVER. SRciOvORIveR.man:1 TO0* )
1" 3 14 BEQ DY _PURGE : If EQL - yes, so branch around
SO 0134 BF } 14$ WL # y : !
o 8 3¢ 3%’ }:1§ ROVZuL #SS8 VADDR. R0 ST é§¥¢L15 DISK ADDRESS STATUS
€5 1412 80$:
00C0 §§ ?Z C 14] TSTW UCBSW_BCR(RS) : Any bytes remaining to transfer?
9 1414 BEQL DY PURGE 1F EaL = TRANSFER COMPLET
FE 3 Eg }215 BRW COMXFER *MORE BYTES REMAINING -LEOSTINUE
gie 1417 P
: " x :u
2ce 14 3 ; g
i 1
gEE }2 ; § PURGE DATAPATH
6CE 1404
6CE 1425 DY_PURGE: sPURGE DATAPATH
00000000 GF 13 6CE 14 9 JSB G*10CSPURGDATAP *PURGE DATAPATH
04 50 56 604 14 BLBS  RO,DY_SAVE :1F SET = NO PURGE ERROR
00EO0 €S 605 }: s INCB  UCBSB-DY_ER(RS) *SET PURGE ERROR
6DB 1430 :;
ggg }: i : SAVE UBA REGISTERS FOR REGDUMP ROUTINE
6DB 1433 °
6DB 1434 DY_SAVE: :SAVE UBA REGISTERS
00D4 33 51 go 1435 MOVL  R1,UCBSL_DY_DPR(RS) *SAVE DATAPATH REGISTER
51 eg €S 3C O06E0 14 9 MOVIWL UCBSW_DY SBA(RS),R1 :GET ORIGINAL BUFFER ADDRESS
S1 02 10 OOE gs ;2 6Ec }2 Etgr ggnsa_ov_xaA<n5).016.tz.kztsigngsn;osxsgggsgoaagness BITS
75 Ag Al 8355 14 3 ADDWS  UCBSW_BCNT(RS),= :CALCULATE BYTES TRANSFERRED
" ogc § Fs }:29 DIVW g%a:g_BCR(RS).RO FORM WORDS TRANSFERRED IN RO
31 8 gﬁ F8 1&&; ADDL  RO,R1 SFORM FINAL BUFFER ADDRESS IN R1
SO S1  F9 BF 9r 144 ASHL  #-7,R1,RO :SHIFT IN RO FOR FINAL MAP REG NO.
S0 O1EF ; ?; 73 }:2§ 3223 gagﬁ.nb ‘%FGSLQ""VQEG'S'E“?
SO OVEF 8F 3C 0707 144 MOVZWL #495.R0 SRESTRICT MAP REGISTER NUMBER
8 ¢S 62‘2 p0 07 1«49 108: movL  (R2)EROJ,UCBSL DY_FMPR(RS) ;SAVE FINAL MAP REGISTER NUMBER
000C €3 D% 07116 1ecs ELoL  REPSLTPRRIRS) A AV IO A R TN e
OF EC 0718 14 CMPV  #VECSV_MAPREG,#VECSS MAPREG,- ;ANY PREVIOUS MAP REGISTER?
50 34 3 i ;}a }: g S gg¥gtsruto+vetsu,nnpnsc(g?;.2ga:..ﬁo
00DC CS 6243 00 ; § }2 3 MOVL (nz)EnOJ.ucasL,ov_Pnpn(RS) ;SAVE PREVIOUS MAP REGISTER
7 1455 ;
; 2 }2 9 : DETERMINE EXIT - SPECIAL CONDITION, FATAL ERROR, RETRIABLE ERROR, OR SUCCESS
7 § 14 3 ;
726 1459 RETREG: :DETERMINE EXIT
05 oo;s 83 OF eg 706 14 ? BBS #RY _CS_V_ERR gcasu DY_CS(RS),28 ;IF SET - DEVICE ERROR
€0 C5 € ; g }: § s BLBC  UCBSB_BYER(RS),108 :1F LR ="NO PURGE ERROR
731 14 3 ASSUME UCBSW DY DB EQ UCBSW DY _CS+2
00CE C5 DO 0731 1464 MOVL UCBSW_DY_CS(RS) ,- ; Remémbér values before reading




2Ly

FALA

FA30

woll B2
2

64 A5
0002

EO0
16

i
i

00
£
3

%

= VAX/VMS
START 1/0
[4
30 i;g
00
i
it &
3 4
§ 79
79
7A
7A
7A
7A
7A
31 07A
7A
7A
7A
7A
7A
31 07A

Qoevvnnnn;

NNHHAO > OO OMAN ™ O N

SNNNNNNNNN

K15
X02 DISK DRIVER

SUCCESSFUL OPERATION EXIT
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RX211/R 16=SEP=1 AX/VMS Macro V04=00 Page 34
ROUT INE g-SEP 183 88 ?f Z! DRIVER.SRCIDYDRIVER.MAR; 1 € M
465 UCBSL DY _SAVECS(RS) : extended sense.
4 9 B8SBW  READ_ERROR_REGISTER : Read ardwar’ error dltl into UCB.
4 CKOFL : Check 1f device is of ?
MOVL ucaiL_DY_SAVE§S(RS).- ; Restore valucs after road ng
UCBSW DY _CS(RS) 3 oxtondod s
JSB G*ERLSDEVICERR °AL§0CATS rlLL ERROR MESSAGE BUFFER
8BS #108V_INHRETRY,UCBSW_FUNC (RS) gg F SET = RETRY INHIBITED
i 8BS #RY_DB_v_Nxm,utBSW_DY_DB(RS), 1 1r SET = NONEXISTENT MEMORY
B88S #RYCDB-VCCRC,UCBSW DY DB(R5),5% ir SET = CRC ERROR
g BSBW  RX2T1_REINIT ; Else go try to reset AX211.
3 : RETRIABLE ERROR EXIT
? 58: BRW RETRYERR ;RETRY EXIT
4
:
8
9
4
9; 158: ;NXM ERROR = INIT TO CLEAR
9 BSBW RX211 _REINIT : Execute RX211 initialize.
: W L ATAL ERROR EX
3; 208 BR FATALERR :FATAL ERROR EXIT
9
gz SPECIAL CONDITION EXIT (POWER FAILURE OR DEVICE TIMEOUT)
9 ’
80 SPECOND:
1 BBS #UCBSV_POWER, - :IF SET = POWER FAILURE
; UCBSW_STS(RSS ,PWRFAIL  :IF CLR = DEVICE TIMEOUT
SB G ERLSDEVICTMO :L0G DEVICE TIMEOUT
& SETIPL ucgs _FIPL(RS) :LOWER TO FORK LEVEL
S SBW RX211 _REINIT : Execute RX211 initialize.
9 MOVZWL #SS$_TIMEOUT Rg .SET DEVICE TIMEOUT STATUS
DECB  UCB entcur(a 3 ANY ERROR RETRIES REMAINING?
s BEQL  RESET ; EGL - NO
BICW tucasn tlnogr ugasu srs<k ) 'CLEAR TIMEOUT STATUS
19 MOVL ucesL _IRP TORE IRP ADDRESS
} BRY FEX aeruan
1§ RESETXFR: ;RESET TRANSFER BYTE COUNT
1% MOVL  UCBSL_IRP(RS) ,R3 §t ADDRESS OF 1/0 PACKET
15 MNEGW IRPSW™ BCNT asi UCBSW scnia ;RESET BYTE COUNT
}? BRW FUNCXT X1t
18 PWRFAIL n FAILURE
1 BICW  #UCBSM_POWER ugasu srs(aS) CLEAR POWER FAILURE BIT
5? TSTW gsgsu BY_DPN{ ARE ' UBA aesounces ALLOCATED?
BEQL :1r EqL -
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V042000 INTERRUPT ss%vxce ROUT INE ?-sep-1334 83:?2:22 !on;vsn.sncJovonxven.nAa;1 .
} ? . .SBTTL INTERRUPT SERVICE ROUTINE
1338 : DY_INT = RX211 INTERRUPT SERVICE ROUTINE
8 133 ; FUNCTIONAL DESCRIPTION: |
1336 : THIS ROUTINE IS ENTERED VIA A JSB INSTRUCTION WHEN AN INTERRUPT
1537 OCCURS ON AN RX211 DISK CONTROLLER. IF THE INTERRUPT IS NOT EXPECTED,
1 g : THE UNSOLICITED INTERRUPT ROUTINE DISMISSES THE INTERRUPT. IFf
8 1539 : THE INTERRUPT IS EXPECTED, DEVICE REGISTERS ARE SAVED AND THE
08 1540 : DRIVER IS CALLED AT ITS INTERRUPT RETURN ADDRESS. THE DRIVER FORKS,
1541 : CAUSING A RETURN TO THIS ROUTINE, WHICH RESTORES GENERAL REGISTERS
3 } :i 5 AND DISMISSES THE INTERRUPT.
1344 : INPUTS:
1346 : 0(SP) = POINTER TO ADDRESS OF THE I1DB
1;4 : 4(SP) = SAVED RO
1548 : g(sr) - SAVED R1
83 1549 : 12(SP) = SAVED R
1 go ; 18(sr) - SAVED R
08 1551 ; (SP) = SAVED Ré
goa 1 gi : 4(SP) = SAVED RS
08 1§ : 8(SP) = PC AT THE TIME OF THE INTERRUPT
gg ! gg : 2(SP) = PSL AT THE TIME OF THE INTERRUPT
83 }ggg : OUTPUTS:
83 1 sg : DEVICE REGISTERS ARE SAVED, IPL IS LOWERED TO FORK LEVEL. THE
08 } go i INTERRUPT IS DISMISSED, ALL REGISTERS EXCEPT RO-RS ARE PRESERVED.
1561 °
§§ 1 6; DY_INT:: ; INTERRUPT SERVICE ROUTINE
53 9 DO 156 MOVL  @(SP)+,R3 :REMOVE ADDRESS OF IDB FROM STACK
0F 1564 ASSUME IDBSL_CSR  EQ 0
85 1565 ASSUME ngSL OWNER EQ &
S¢ 63 70 1366 mova  (R3),Ré ;GET ADDRESS OF CSR AND UCB
§S [} 11 156 TSTL RS : Make sure we have OWNER.
D 1% 13 1 63 BEQL DY_UNSOLNT : EQL implies RX controller has NO owner.
00CE ¢ 8 15 1% MOVW  RYZCS(R4),UCBSW_DY_CS(RS) ;SAVE CONTROL STATUS REGISTER
3 9A 081A 1570 MOVIBL #F READSECTOR/2;R3 -gef READ SECTOR FUNCTION CODE
S3 008 ¢S O & 10 157 CMPZV  #17#3,UCBSL_DY_XFER(RS) RS :WAS THIS A READ SECTOR FUNCTION?
8 6 1 7; gNea 106 :1F NEQ = NO, SAVE ORIGINAL DELD BIT
0000 €5 02 A8 5 ; ;‘ ROV gssoaca4:.ucasu,ov_nacns§ :SAVE DATA BUFFER REGISTER
FEBF a; AA E } 75 108:  BICw 5;3;5'53'5313§%°”' iSAVE DELETED DATA BIT NOW IN UCB
$3 02 A4 8§48 [ A 1 79 BICWS gy DB_M”DELD,RY DB(R4) RS’ “:GET ALL BUT DELD BIT FROM DBR
0000 ¢ 3 A ¢ 1 ’8 BISW  R3,0CBSW7DY_DA(RS) ;SAVE DATA BUFFER REGISTER
F AL 084 } 79 208 BICW :gvtcs.nraggn"cgs?uggz-. :DISABLE FURTHER INTERRUPTS
01 €S § 1 ? B8BCC cutguv INT,-"  ° :IF "CLR = INTERRUPT NOT EXPECTED
07 64 AS :a } ; UCBSW_STS(RS) ,DY_UNSOLNT' ;...
10AS 7 4 4 MOVQ  UCBSL FR3(RS),R3 ;RESTORE DRIVER CONTEXT
- o? 8 16 §§ i 5 JSB aucakt_rrc(asi :CALL DRIVER AT INTERRUPT RETURN ADDRESS
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v0&-600 REGISTER DUMP ROUTINE 2-559-19 4 88:‘4:22 !onxvea.sac:ovoaxvea.nAR;1 ’ (n
g 1 31 .SBTTL REGISTER DUMP ROUTINE
1338 i**
g } 3g ; DY_REGDUMP - REGISTER DUMP ROUTINE
g } 39 s FUNCTIONAL DESCRIPTION:
. BE 93 ; THIS ROUTINE IS CALLED TO SAVE THE DEVICE REGISTERS AND UBA RESOURCE
855 1599 :; REGISTERS IN A SPECIFIED BUFFER, IT IS CALLED FROM THE DEVICE ERROR
og; }g ? ; LOGGING ROUTINE AND FROM THE DIAGNOSTIC BUF/ &R FILL ROUTINE.
§§§ }g § : INPUTS:
55 1604 : RO - ADDRESS OF REGISTER SAVE BUFFER
0855 1605 ; R& - ADDRESS OF DEVICE CONTROL STATUS REGISTER (CSR)
0855 1609 : RS - ADDRESS OF UNIT CONTROL BLOCK (UCB)
oasg 1607 ; UCBSB_DY_ER = SPECIAL ERRORS: BIT 0 = DATAPATH PURGE ERROR
0855 1608 ; BIT 1 = RX211 SWITCH SET FOR RXO1
0855 1609 ;
0855 1610 ; OUTPUTS:
0855 1611 ;
0855 161; : THE DEVICE AND UBA REGISTERS ARE SAVED IN THE SPECIFIED BUFFER.
0855 121 : RO CONTAINS THE ADDRESS OF THE NEXT EMPTY LONGWORD IN THE BUFFER.
83;2 }b}g : ALL REGISTERS EXCEPT R1 AND R2 ARE PRESERVED.
0855 1619 (-
0855 161
oasg 1618 DY_REGDUMP: ;REGISTER DUMP ROUTINE
80 09 DO 0855 1619 MOVL #<RY NUM_REGS+7>,(R0O)+ ; Insert number of registers.
51  0O0CE ¢S E 0858 1620 MOVAL  UCBS@_DY CS(RS),R1 ;GET ADDRESS OF SAVED DEVICE REGISTERS
80 81 C 085D 1621 MOVIML (R1)+;(RO)+ :DUMP DEVICE CONTROL STATUS REGISTER
80 8 C oabg 16 i MOVZWL (R1)+,(RO)+ :DUMP DEVICE DATA BUFFER REGISTER
38 81 C 0863 16 MOVIWL (R1)+,(RO)+ :DUMP DATAPATH NUMBER
8 81 DO 0866 1624 MOVL (R1)+,{RO)+ :DUMP DATAPATH REGISTER
80 81 DO 0869 1625 MOVL (R1)+,(RO)+ ;:DUMP FINAL MAP REGISTER
80 81 DO 0B6C 1626 MOVL (R1)+,(RO)+ ;:DUMP PREVIOUS MAP REGISTER
80 81 O9A O086F 1627 MOVZIBL (R1)+,(RO)+ ;DUMP SPECIAL ERROR REGISTER
0872 1628 ASSUME RY EXTENDED STATUS LENGTH EQ
80 O00FO CS 7D 0872 1629 MOvVQ UCBSQ_DY_EXTENDED_STATUS(RS), (RO)+ : Copy ERROR REGISTER data.
05 0877 16 RSB :RETURN
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.SBTTL READ_ERROR_REGISTER = Subroutine to read hardware error data

2y el

]

m~
L7
-4 0
m>x
D0

READ_ERROR_REGISTER = subroutine called after a hardware error condition and
used to issue the READ ERROR REGISTER command.

The Read Error Register command performs a DMA transfer of & words (8 bytes)
of hardware error status. In order to accomplish our task here we must:

1. Save CRB and UCB fields havin? to do with the data transfer [/0
operation in progress. These fields are:

a) CRBSL_INTD+VECSW_MAPREG - the first UBA map register used
o map the T/0 buffer in Unibus virtual space.
b) CRBSL_INTD+VECSB_NUMREG = the number UBA map registers
currentlz allocated to map the 1/0 buffer.
¢) CRBSL_INTD+VECSB_DATAPATH - the UBA datapath being used for
he transfer in progress.
d) UCBSL_SVAPTE, UCBSW_BOFF, and UCBSW_BCNT.

2. Load a zero into CRBSL_INTD+VECSB_DATAPATH since the DMA transfer
of 8 bytes can easily make use of the direct datapath.

3. Load UCBSL_SVAPTE with the system virtual address of the page table
entry which maps the UCBSQ _DY_EXTENDED_STATUS field, the field

into which we will do the DMA"transfer of the 8 bytes.

4. Load UCBSW_BOFF with the offset in its page of UCBSQ_DY_EXTENDED_STATUS.
Load UCBSW_BCNT with the Length of UCBSQ_DY_EXTENDED_STATUS (8 bytes).

6. Once the above fields (steps 2-6) are Loaded we can make use of
system routines to:

OOCOCONOCON\WVNYWUNWNWWVAAWAWWES SN B SN 8 BN S 5 B BN NI NN Y —

VSN N = O OO NN S N = OO0 NN WS LIN = O O 00 N W S N = OO O N NS N = OO NN S NN e

a) REQMPR - request UBA nag roaistcrs to map
UCBSQ_DY_EXTENDED_STATUS.

0D Co Co o G0 €9 00 0o G Go ©o Co 0o Go o OO 0o 0 O OO Co Co OO 00 0O 0O 0O CO-00 00 00 CO COCOCOCOCOTVCOOD V<

Lmimd il il imlelnleleleleleclelelelelclelelelclelelelelelelelelclalalelelel-]
SINSNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSNSNSNSNSNSNSNSN D=

el e i e e o el e i e D e D e D sl e e ) e e e o e e o e D D o D e e D o e D D D e i e e D e e D e e e e e D e e e XD D

G000 00 00 0o 0o 000000 00 00 0D 0900 0o 0D 00 Co GO G Co 0o G0 0o OO GO 0o CO 0D 0O 0O OB OO 00 0O 0O GO €O 0O O 00 00 0D 00 00 0D 00 00 0D COCO O 0D 000D O W

e B B0 BB Be 00000 009000900090 90%0%000%0%0%90%0%9090%90%0%09. 900000909090 %0%090%000W0900000908000900e90e0e0eWeWewe
.

6 b) LOADUBA - Toad the allocated map registers with the .
9 appropriate data to realize the mapping.
7 7. Calculate the Unibus virtual address of UCBSQ_DY EXTENDED_STATUS
8 7 and produce the values to insert into the RX211 (RX4T1)
88 7 registers, according to protocol, to effect the Read Error
o° ; Register command.
g ; 8. Execute the command.
§ ; 9. Release UBA map registers and restore CRB and UCB fields.
10. If no TIMEOUT or POWERFAIL occurred, return to caller, else branch
to SPECOND.
INPUTS:
R& => (SR
RS => UCB
QUTPUTS:

Error Register data in UCBSQ_DY_EXTENDED_STATUS,
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VO&-&OS READ_ERROR_REGISTER = fL:broutine to read S-SEP-1984 88:?4:22 !DRIVER.SRC]DYDRIVER.HAR:1 ’ (1
7 1689 H
; 129? : Registers RO, R1 and R2 are modified.
i
78 1694 READ_ERROR _REGISTER:
009C €5 BEDO ;D }ggs POPL UCBSL _DPC(RS) ; Save caller's return address.
7D 1699 ASSUME VECSW_MAPREG+2 EQ VECSB_NUMREG
7D 1693 ASSUME VECSB_NUMREG+1 EQ VECSB_DATAPATH
50 & AS DO 7D 1?9 MOVL UCBSL_CRB(R5) ,RO : RO => CRB.
i 4 AD DO 381 100 MOVL  CRBSL_INTD+VE(SW MAPREG(RO),- : Save MAPREG, NUMREG, and
0100 ¢ 6 17 UCBSL™DY _MAPREGTMP (RS) : DATAPATH of current operation
57 A0 94 g&z };Oi CLRB CRBSL_INTD+VECSB_DATAPATH(R0) ; Insure direct path for READERROR
88 A 1704 ASSUME UCBSL_SVAPTE+4 EQ UCBSW_BOFF
088A 1705 ASSUME UCBSW_BOFF+ EQ UCBSW_BCNT
78 A5 7D 088A 1706 Mova UCBSL_SVAPTE(RS) ,~ : Save contents of UCBSL_SVAPTE,
00F8 C5 0880 1707 UCBSQ_DY_SVAPTETMP(RS) : UCBSW_BOFF, and UCBSW_BCNT.
o8 118
0890 1710 : Upto here we have saved all relevent data from the CRB and UCB. Now we
8338 };}1 : doctor up those fields in the CRB and UCB in order to:
0890 171§ ; 1. Request UBA map registers to map the 4 word field
0890 1714 ; in the UCB which will serve as the target of the
8338 };}g 3 READ ERROR REGISTER command.
0890 1717 : 2. Load these UBA map registers with the UBA Virtual Address
0390 1718 ; of this target area.
0890 1720
08 80 089%0 17%1 MOovW #RY_EXTENDED_STATUS_LENGTH,- : Put length of target area so
7E AS 0392 17 i UCBSW_BCNT(RS) ; to allocate correct number
0832 }; 3 : of UBA map registers.
50 O00F0 C5 9E 8896 1725 MOVA UCBSQ DY _EXTENDED STATUS(RS),RO ; RO => target area.
7C AS SO FEOO 8F AB 0899 1726 BICW #*xFEQ0,RO,uCBSW_BOFF (RS) : Put offset in page of target.
50 S0 15 09 EF 08A0 1727 EXTZV  S*“#VASV_VPN,S*#VASS_VPN,RO,R0 ; RO = VPN of target's page in
03:? }; g : system space.
51 _00000000°'GF DO §8AS 1730 MOVL G*MMGSGL _SPTBASE ,R1 : R1 => base of SO gaaﬁ table.
78 AS 6140 DE BAC 1731 MOVAL (R1)CROJ,UCBSL _SVAPTE (R5) : NOT SURE IF THIS SHOULDN'T BE
gg} }; i : INDIRECT MOV.trevsnnnnnnny
1 1734 REQMPR ; Request map registers.
7 1735 LOADUBA ; Load map registers with proper
D 17 ? ; contents to map the target.
2 1t
D 17 3 : Now we calculate the UBA virtual address of the target so as to be able to
g };2? 3 issue the proper device command.
) F882 3 D mi : BSBW  DY_MERGE : Merge GO_BIT, IE, etc into R2.
52 0E A Eg };24 BISW #F _READERROR,R2 : Or in thé command.
S1 26 AS DO O08C3 1745 MOVL UCBSL_CRB(RS) ,R1 : R1 => CRB.
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v04- READ_ERROR_REGISTER = Subroutine to read 5-SEP-1984 :14:2 DRIVER.SRCIDYDRIVER.MAR; 1 (1
50 7CAS 3¢ E; };29 MOVZIWL UCBSW_BOFF (R5),RO : RO = page offset of target.
34 A1 FO (8 1743 INSV CRBt’-lNTD+VECSU_HAPREG(Rl).- ;: Place lLow order 7 Sits of map
50 07 09 C? 174 #9,#7,R0 ; reg number into R ?iving
D 1; 0 : low order 16 bits of UBA
g} }7 1 : virtual address of target.
02 07 EF D1 17 ; EXTIV #7.,42,- : Get high order 2 bits of map
51 34 Al D4 1754 CRBSL INTD+VECSW_MAPREG(R?) ,R1 : rogfs er number.
0OC 51 FO 08D7 1755 INSV R1,#RY_CS_V o* : Or in the high order two bits
5¢ 02 Bge };59 #RY_CS_S_XBX,R2 ; of the UBA virtual address.
66 52 80 §§g§ };ég MOVW R2,RY_CS(R4) ; Move command to hardware reg.
7TE 50 70 O8BDF 1760 MOva RO,=-(SP) :SAVE RO=-R1
0862 1761 TIMEDWAIT fIME=#100+1000,- :ONE SECOND WAIT TIMEOUT
08E 176; INS1=<BITB #RY_CS_M_TR!RY_CS_M_DONE ,RY_CS(R&)>,- :T/R OR DONE?
08E2 176 INS2=<BNEQ 5$>7= ~ TI1F LSS ="TRANSFER COMPLETE (T/R)
0BE2 1764 - :IF NON=ZERO - DONE BIT SET = ERROR
08E 1765 - sIF EQL = NEITHER, WAIT
08E2 1766 DONELBL=5%
50 8¢ 70 090A 1767 MOvQ (SP)+ RO sRESTORE RO-R1
66  AD BF 93 090D 1768 BITB  #RY_CS_M_TR!RY_CS_M_DONE,RY_CS(R4) ;T/R OR DONE?
06 19 0911 1769 BLSS 68 ;1IFTLSS = TRANSFER COMPLETE (T/R)
02 13 0913 1770 BEQL 6% sIF EQL = TIME HAS EXPIRED
26 11 0915 171 BRB 208 ;DONE BIT SET = ERROR
0917 177; 6%: +NORMAL RETURN
S
0917 1775 : Now we load the UBA virtual address into the hardware DB register and wait
0917 1779 3 for the interrupt to occur.
0917 1777 ;
1148111 R—
05 64 AS 05 E1 8310 };8? ggglnt #UCBSV_POWER,UCBSW_STS(RS),108 ; If clear, then proceed.
Ic N 0953 17§i BRB 308 ; Branch around if POWERFAIL.
8 18 o
02 A4 50 80 89 7 1785 ' MOVW RO,RY_DB(R4) : Load register according to
03 g }; ? : protocol for command.
09 g 17 s WFIKPCH 308,#2 : Wait for interrupt.
9 17 10FORK
06 N 3 3 };9? 208 BRB 30% ; Branch around timeout re-entry.
64 AS 0040 8F A8 3‘ };3; 303. BISW  #UCBSM_TIMOUT,UCBSW_STS(RS) : Set timeout flag.
943 1794 ~  SETIPL UCBSB_FIPL(RS) : Lower IPL in case TIMEOUT.
o7 179
947 ’799 : Now we deallocate the Unibus map register we allocated above to map the
947 1793 3 target area and then we restore the UCB and CRB fields to their
947 1799 ; original values.
s e
947 1802 RELMPR
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94D
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958
320
B3 0950
961
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9
17 09

DO

F 16
2 DISK DRIVER
- Subroutine to read

Mova
MOVL
MOVL
BITW

BEQL
BRW

JMP

" LEND

198 80:18

"8-SEr

SVAP TE?HP(RS) B
IPTE(R )
B(RS) RO
“DY_MAPREGTMP(RS) ,~
“INTD+VECSW_MAPREG (RO)
UCBSA, T IMOUT {UCBSM_POWER, -
usasu 81
40%
SPECOND
aUCBSL _DPC (RS)

un oCCcCcc
VWO
OOODD
W PPRPARD
Frrro
—_—O DO
<D< <

28

AX/VMS Macro V04-00 Page
DRIVER.SRCIDYDRIV ER.HAN:1

Restore UCBSL_SVAPTE,
" CBtU gorr and UCBSW_BCNT.

8
Rostoro MAPREG, NUMREG and
DATAPATH.

See if we had a POWERFAIL
or a Tl uT.

EQL implies NO - so branch.
Branch out if POWER or TIMEOUT.

; Return to caller,

;ADDRESS OF LAST LOCATION IN DRIVER

42
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$5%

$30P
ACPSACCESS
ACPSDEACCESS
ACPSMODIFY
ACPSMOUNT
ACPSREADBLK
ACPSWRITEBLK
ATS UBA
AVATLABLE
COMXFER
CRBSL_INTD
DCS_DISK
DDBSK_SLOW
DDBSL _ACPD
DDBSL DD
DEVSM_AVL
DEVSM_DIR
DEVSM_ELG
DEVSM_FOD
DEVSM_IDV
DEVSM_NNM
DEVSM_ODV
DEVSM_RND
DEVSM_SHR
DPTSC_LENGTH
DPTSC VERSION
DPTSIRITAB
DPTSM_SVP
DPTSREINITAB

DYNSC-DDB
DYNSCDPT
DYNSC-UCB
DY_ALTGN
DYZEND
DYZFUNCTABLE
DY"IN
DY_MERGE

DY_REGDUMP
DY_RX02_INI
DY_RX21T_IN
DY_SAVE
DYZSTARTIO
DYTUNSOLNT
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08 "PACKACK
108 "READLBLK
[0S “READPBLK
08 “READVBLK
08 SENSECHAR
108 _SENSEMODE
10$_SETCHAR
108_SETMODE
108 _UNLOAD
0$_VIRTUAL
OS$_WRITELBLK
08 _WRITEPBLK
108 WRITEVBLK
OCSDIAGBUF ILL
OCSLOADUBAMAP
OCSMNTVER
OCSPURGDATAP
OCSRELCHAN
OCSRELDATAP
J10CSRELMAPREG
OCSREQCOM
OCSREQDATAP
OCSREQMAPREG
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OCSRETURN
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DYDRIVER - VAX/VMS RX211/RX X DRIVER -5
Symbol table SERTNER SO, S 18-SE0-108% 80:92:38 YORTVER Bacte ¥aeod0 MAR; ot

UCBSM_VALID =z

UCBSQ DY _EXTENDED _STATUS

ucssn “DYTSVAPTETMP

UCBSVTINT

ucasv Pouea

UCBSV_VALID

UCBSW_BCNT

UCBSW_BCR

UCBSW_BOFF

UCBSW_CYL INDERS

UCBSW_DEVBUFS1Z

UCBSW _DEVSTS

UCBSW_DY (S

UCBSW_DY DB

UCBSW_DY DPN

UCBSW DY PWC

UCBSW_DY_SBA

UCBSW_DY WPS

UCBSW_FURC

UeEad- i :

UNLOAD 0
§
§
0

03

VASV VPN
VECSB_DATAPATH
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OO =t O =TV VO OO MMOUOAONSISNO

~NO OO
SO0 TV ONINOWVO NP O NNOMOaNOCOOMDW

gannaasas
SEenaessg
§22z3
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o
o
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PSECT name Allocation PSECT No. Attributes

. ABS . 0000000 ( 00 0.) NOPIC USR CON
$ABSS 888 g ( 1 C 1.) NOPIC USR CON
$$5105_PROLOGUE 0 ( .)
$$$115_DRIVER 096C ( )

NORD NOWRT NOVEC BYTE
RD WRT NOVEC BYTE
RD WRT NOVEC BYTE
RD WRT NOVEC LONG

NOSHR NOE

OSHR E

NOPIC USR  CON 3
NOPIC USR  CON 3

AnDD
~rruvom
€ ¢ > >
mmmm

2

i Perfornanco_indicators i

Phase Paqe faults CPU Time Elapsed Time

Initialization 3 :00: .g& :00: .4;
Command processing 14 :00:00.39 :00:03.9
Pass 1 5y :00:1 .1g :01: .’7
Symbol table sort 0 :00:02.3 :00:08.72

Eak &
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A 4



DYDRIVER = VAX/VMS RX211/RX02 DISK DRIVER . 1?-55?-1832 sgfiifgg AX/VMS Macro V04=-00 Page ??)

VAX=11 Macro Run Statistics «-SEP-1 DRIVE&.S ] DYDRIVER. HAR 1
Pass f 3;6 :00:04.3 :00:18.
Symbol table output 1 :00:00.1 :00:00.
Psect synopsis output :00: .8 :00:00.
Cross-reference output s ° :00:00.
Assembler run totals 112 &b :01:356.

g ugrking soi imit was 350? pages.
5320 bytos ( pages) o rtull memory were used to buffer the intermediate code.

Thoro were 120 pages ot symbol tabl¢ space ollocossd hold 2222 non=local and 76 local symbols.
7 sourco linos were rood n Pass 1, producin object records in Pass 2.
pages of virtual memory were usod to dofino 9 macros.

D L L L R e e L

i Macro Library statistics !

o= rocesssssvessee $

Macro Llibrary nano Macros defined

SSSSSDUAS SVS.OB JLIB.MLB;1 34
55$DUAZ8: [SYSLIBISTARLET.MLB; 2 10

TOTALS (all Llibraries) 44

2470 GETS were required to define &4 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DYDRIVER/0BJ=0BJS:DYDRIVER MSRCS:DYDRIVER/UPDATE=(ENHS:DYDRIVER) +EXECMLS/LIB
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