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FACILITY:

VAX/VMS Executive, 1/0 Drivers
ABSTRACT:

This module contains the DR11-W driver:

» L TETE Y]

Tables for loading and dispatching
Controller initialization routine
FDT routine

The start 1/0 routine

The interrupt service routine
Device specific Cancel /0

Error logging register dump routine

ENVIRONMENT :
Kernal Mode, Non-paged
AUTHOR : é
C. A, Sameulson 10=JAN=79

MODIFIED BY:
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JLVO39S Jake VanNoy 6-SEP-1984
Add AVL bit to DEVCHAR,

TMx0001 Todd M. Kat2 07-Dec=1983
Fix » broken branch.

JLVO304 Jake VanNoy 24=AUG-1983

Several bug fixes., ALl word writes to XA_CSR now have
ATTN set so as to prevent lost interrupts. Attention
AST List is synchronized at device IPL in DEL_ATTNAST,
Correct status is returned on a set mode ast That

is returns through EXESFINISHIO. REQCOM's are always
done at FIPL. Signed division that prevented full size
transfers has been fixed.

KDMO0S9 Kathleen D. Morse 14=Jul=1983
Change time-wait Loops to use new TIMEDWAIT macro.
Add SDEVDEF.

KDM000?2 Kathleen D. Morse 28=Jun-1982

Added SDYNDEF, SDCDEF, and $SSDEF.
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XA_DEF

$SOEF
SOEF
SDEF
SDEF
SOEF

XA~ DEF :
XA nestguoELAv = <<2+9>/10> ;

s e NO T E wee

XADRIVER .MAR;1

.SBTTL External and local symbol

; External symbols

SACBDEF
SCRBDEF
$0

m
-
R R R R L R T T

; Local symbols
; Argument List (AP) offsets for device-dependent QI0 parameters

maunmnnnemn
-, O

2
6
0

; Other constants
JTIMEOUT =1

FSIZ = 65535

$DEF INI UCB
=UCBSL _DP(+4&
UCISL xX at!r 3
UCBSW_XA ssalnr
UCBSW_XA =ARLHP
UCBSW_XA_ (Sl 3

UCBSW_XA fll :

- el el -

: Scheduler pr

16-SEP=1984 17:03:33.2§ Page 3

definitions

; AST control block

3 thanncl request block
; Device types

3 Dovico data block

! ce characteristics
vor prolog table

ami dlto structure types
-e‘e

sets

: lntorrupt data block
: 1/0 function codes
; Hardware IPL definitions

170 roquost packet

Internal proﬁossor registers
ority increments

System stotus codes

; Unit control block
; Interrupt vector block
; Define device specific characteristics

First QI0 parameter
Second Ql0 parameter
Third QI0 parameter
Fourth Q0 parameter
Fifth QI10 parameter
Sixth Ql0 parameter

; 10 second default device timeout

Default buffer size
Delay N microseconds after RESET
(rounded up to 10 microsec intervals)

; DR11-4 definitions that follow the standard UCB fields
ORDER OF THESE UCB FIELDS IS ASSUMED

Attention AST Listhead
Temporary storage of (SR image
Temporary storage of BAR image

; Saved (SR on interrupt

Saved EIR on interrupt
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BLKW 1
SOEF U(I‘H-lk.‘?:“ . ; Saved IDR on interrupt
SDEF UCI&U-IALO::u . : Saved BAR register on interrupt
SOEF ucnsu_xAlgfgv . : Saved WCR register on interrupt
SDEF ucssu,xale::sn . ; Saved device status flag
SOEF UCBSL.IA:Dt=L . ; Data Path Register contents
$DEF ucasL,xA;;E:: . ; Final Map Register contents
SDEF UCltL_XA::E:t : ; Previous Map Register contents
SDEF  UCBSW_XA_DPRN ; Saved Datapath Register Number
BLKW 1 : And Datapath Parity error flag
;: Bit positions for device-dependent status field in UCB
SVIELD u(B,0,<~ ; UCB device specific bit definitions
<ATINAST, ,m>, = ; ATTN AST reguested
;UNEIPT..H>.- ; Unexpected interrupt received
UCBSK_SI12€E=,
SDEFEND UCB
; Device register offsets from (SR address
SDEF INI XA ; Start of DR11-W definitions
SDEF XA_WCR ; Word count
BLKW 1
SOEF XA_BAR ; Buffer address
BLKW 1
SOEF XA_CSR ; Control/status

; Bit positions for device control/status register

SEQULST XASK_.,0,1,<~ ; Define CSR FNCT bit values
<FNCTE 25~
<FNCT2,6>-
<FNCTS, 8>~
<SIAYU§A.¥ 48> ; Define CSR STATUS bit values
<STATUSB, &>-
<STATUSC,512>-

SVIELD XA _CSR,0,<~

Control/status register
< M,-

Start device

<intt 3om - : CSR FNCT bits
<XBA,d,M>,- : Extended address bits
<lE,.M>,- ; Enable interrupts

<RDY, M>,~- ; Device ready for command
<CVCLG ﬁ).- ; Starts slave transmit

<STATUS.3,M>, = CSR STATUS bits
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; Bit positions

SOEF
SOEF

<REGFL

| XKADRIVER . MAR; 1
CMAINT, M> =
| iﬁlx“'ﬁf"'
: <ERROR, ,M> -
SDEF XA_EIR

<SPARE 7’

<BURST, A
<DLY, . M>,-
<PAR, ,M>, -
<ACLO, M5, -
amuLtf, m,-
<ATIN, M3, -
<NEX, M, =
<ERROR, ,M>,~

BLKW
XA_1DR
XA-ODR

.BLKW

SDEFEND XA

16=SEP=1984 17:03:3‘.22 Page 5

Maintenance bit

Stotu‘ from other processor
Nonexistent memory flag
Error or external interrupt

Error information register

for error information register
SVIELD XA El.6°'<-

rror information register

Lags whether EIR or (SR is accessed
Unused - spare
Burst mode transfer occured
11-1-out for successive burst xfer
Parity error during DATI/P
Power fail on this processor
Multi=cycle request error
ATTN = same as in (SR
NEX = same as in (SR
ERROR = same as in CSR

Input Data Buffer register
Output Data Buffer register

End of DR11-W definitions
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SBTTL Device Driver Tables
; Driver prologue table

DPTAB =~ ; DPT=creation macro

End of driver Label
Adapter type

Allocate syston page table
UCB size

Driver name

Star% of lLoad

ini alization table

FLAGS=DPT
ucasxze-uca!x slze.

NAME =X
DPT_STORE lNlT

OPT_ SIOIE uCB,uCess -FIPL. g Device fork IPL
DPT_STORE uCB,uCBS$8_DIPL,.B Device interrupt lP%
DPT_STORE UCB,UCBSL ,DEVCN L.<= Device characteristics
DEVSM_AVL !~ Available
DEVSM_RTM!~ Real Time device
DEVSMTELG!~ Error Logging enabled
DEVSM_IDV!= input device

DEVSM_ODV> output device
DPT_STORE UCO.UCD‘! DEVCLASS

LR T ”-...-...o...-.....o.o.-...o.-.

DPT_STORE END End of initialization

tables

B8,0CS E ! 3 Dovico class
DPTZSTORE UCB,UCBSB DEVTYPE,B,0TS_BR11W ; Device T yoe
DPT STORE ucg'ucasgroevanslz.u.- Default buffer size
DPT S!ORE IEIN!! : Start of reload
; initialization table
DPT_STORE DDB,DDBSL_DDT,D xasoor : Address of DDT
DPT stoae caa cnasL 1u16+£ ; Address of interrupt
Nf : service routine
DPT SYORE !IB CRB‘L INYDOVEC$L INITIAL,=; Address of controller
0.XA_CONTROC_INIT : initialization routine

; Driver dispatch table

PDTAB =~ ; DDT=creation macro
DEVNAM=XA , - Name of device
START=XA_START,= Start 1/0 routine
FUNCTB=XX_FUNC fABLE ,~ FDT address
CANCEL-IA CANCEL .- Cancel 1/0 routine
REGDMP=XA"REGDUMP , - Register dump routine
DIAGBF =<<T3e4>+<<c84541>04>> = Diagnostic buffer size
ERLGBF =<<1304>¢<1 #4>+<EMBSL _DV REGSAV Error log buffer size

3 Function dispatch table

IA FUNCTABLE :
FUNCTAB ,

;<"'

READPBLK , READLBLK , READVBLK unxtt

SE TMODE , SE TCHAR , SENSEMODE , stnsecuna
FUNCTAB , ufforod f cti ns
FUNCTAB i READ Ull! . ce-speci FDY

<READPBLK REA6LBLK nenovaLx.ualtGPaLx.uall LaLx.unlttvaLx>
FUNCTAB +EXESREAD.<READPBLK ,READLBLK ,READVBLK>
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FUNCTAB +EXESWRITE ,<uwRlTY K, WRITELBLK ,WRITEVBLK>
ruma ') Eim&g <si nf);!‘ghm% N T
FUNCTAB +ERESSENSEMODE , <SENSEMODE , SENSE CHAR>
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+SBTTL XA_CONTROL_INIT, Controller initialization

‘e

XA_CONTROL_INIT, Called when driver is loaded, system is booted, or
power failure recovery.

Functional Description:
1) Allocates the direct data path permanently
; Assigns the controller data channel permanently
4

Inputs:

Clears the Control and Status Register
f power recovery, requests device time-out
R4 = address of (SR
RS = address of lgg

R6 = address of D
R address ot CRB

Outputs:

VECSV_PATHLOCK bit set in CRBSL _INTD+VECSB_DATAPATH
UCB address placed into 1DBSL_OGNER

- S e

LA LA TR TR LA TE AT A TR A DA TEATEATE PR PR PR PR DA TR O T N TR T

XA_CONTROL _INIT:

MOVL 10BSL 2CBLST(RS) RO ; Address of UCB
MOVL RO, IDBSL OWNER(RS) ;: Make permanent controller owner
BISWw  #uUCBSM_ORLINE,UCBSW_STS(RO) n} #

; Set device status '‘on-lLine

1t powerfail has occured and device was active, force device time-out.
The user can set his own time-out interval for each request. Time-
out is forced so a very long time-out period will be short circuited.

885 #UCBSV_POVER,UCBSN_STS(RO) 108

LR TR 1

rangg if powerfail
BISB  #VECSM_PATHLOCK,CRBSL_INTD+VECSB_DATAPATH(RS)
; Permanently allocate direct datapath

858w XA_DEV_RESET ; Reset DR1WM
RSB : Done

10%:
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+SBTTL XA_READ_WRITE, FDT for device data transfers

.
XA_READ _WRITE, FDT for g D%B tiREADVBLK.READPBLK.HRITELBLI.UﬂlTEVBLK.

Functional description:

1) Rejects QUEUE 1/0's with odd transfer count
) Rejects QUEUE 1/0's for BLOCK MODE request to UBA Direct Data
PATH on odd byte boundary
) Stores re uos‘ ti-c-o?; count s zosifiod in P3 into IRP
) Stores FNCT ied in P g
) Stores word to wr to into ODR from P into IRP
) Checks block mode transfers for memory modify access

Inputs:

Address
Address
Address
Address

DOm® v

T routine

= Buffer Address

= Buffer size in bytes
= Request time-out ?oriod (conditional on JOSM_TIM

P& = Value for CSR FNCT bits (conditional on JOSM™SET
=
=

r -]

W
nuuwnnun
000000
e R
VWNE Do

R
C
C
C
D
1

Value for ODR (conditional on IOSM_SETFNCT) ~
Address of Diagnostic Buffer

Outputs:
RO = Error status if odd transfer count

IRPSL _MEDIA = Time=out count for this request
IRPSL_SEGVBN = FNCT bits for DR11=W CSR and ODR image

LA LA TR LR LR LR LR TR T N T e T R TR A L L s s TR R TR T T T\
o
W

XA_READ_WRITE:
“BLBC P2(AP) 108 ; Branch if transfer count even
it. MOVIMWL #55% BADPARAM,RO ; Set error status code
$: JMP G*EXESABORT } : Abort request
10%: MOVIWL IRPSW FUNC(RS) s Fetch 1/ functi?n codx
MOVL  PS(APY,IRPSL néogum : m req specific time-out count
885 s10sv_fImep R : Branch if time-out specified
MOVL  #XA_DEF nnéouf IRPSL ntbum
E se set default timeout value

15%: 88( #108V_DIAGNOSTIC, R 203 *nch f not -aintononi reqeust
EXTZV  #108V"F CODE noss rtooe : AND out all function modifiers
C(MPB 210 IEADPOLK t ntenance function, must be
S : phys cal 170 read or write
ches _WRITEPBLK R
MOVZWL #SSS_NOPRIV,RO : No privilege for operation

_—)
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BRB Sa ; Abort request
20%: EXTZV  #0.#%3.P4L(AP) RO : Get vaiuo for FNCT bits

ASHL  #xA_CSrRsv FNET, RO, IRPSL SEGVBN(R3) : Shift into position for CSR
MOVW  PS(KP),IRPSL_SEGVEN+2(R3) ; Store ODR value for later

If this is a block mode rontOQr. check b?ftor for modify access
whether or not the function is read or writ The DR11-W does
not decide whether to read or write, the users device does.

for word mode requests, return to read check or write check.

f this is a BLOCK MODE reguest and the UBA Diroc¥ Data Path is
n use, check }ho data buffer address for word alignment. [f buffer
is not word aligned, reject the request.

8BS #108V_WORD, IRPSW_FUNC (R3) ,308
h 1fzggrd mode transfer

: Branc
BBS #XASV_DATAPATH,UCBSL _DEVDEPEND (RS)
Branch if Buffered Data Path in use
BLBS P1(AP),2% ; DDP, branch on bad alignment
5%: JMP G*EXESMODIFY ; Checke buffer for modify access
0%: RSB ; Return
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+SBTTL XA_SETMODE, Set Mode, Set characteristics FDT

*>
*

XA_SETMODE, FDT routine to process SET MODE and SET CHARACTERISTICS
Functional description:
If JOSM_ATTNAST modifier is set, queue attention AST for device

1t I0OSM"DATAPATH modifier is set, queue packet.
Else, finish 1/0.

Inputs:

R3 = 1/0 packet address

= PCB address

RS = UCB address

R6 = CCB address

R? = Function code

AP = Ql0 Paramater list acdress
Outputs:

It JOSM_ATTNAST is specified, queue AST on UCB attention AST Llist.
It IOSM_DATAPATH is specified, queue packet to driver.
Else, use exec routine to update device characteristics

LI T T T T T TR TR P P PR PR P PR PR PR TR T TN T TN T
F o

XA_SE TMODE :
o MOVZWL IRPSW_FUNC(R3) RO Get entire function code
B8BC llOSV_AlTNAS!.ﬁO.ZOS ; Branch if not an ATIN AST

; Attention AST request

PUSHR #*M<R4 RT>
MOVAB  UCBSL _XA ATTN(RS),R7 ;: Address of ATIN AST control block Llist

JSB G*COMSSETATTNAST ; Set up attention AST
POPR #*M<R4G ,R7>
BLBC ranch if error

RO,50% : B
BISW  WUCBSM_ATTNAST,uCBSW_DEVSTS(RS)
2 Flag ATTN AST expected.
BB( #UCBSV_UNEXPT,UCBSW_DEVSTS(RSY,108
; Deliver AST if unsolicited interrupt
BSBw DEL_ATTNAST

10%: MOVZIBL #S5S% NORMAL ,RO ; Set status
JMP G*EXESF INISHIOC : Thats all for now (clears R1)

If modifier JOSM _DATAPATH is set,

queue packet. TRe data path is changed at driver level to preserve
order with other requests.

20%: 8BS S“#108V_DATAPATH,R0,308 ; If BDP modifier set, queue packet
JMP G*EXESSETCHAR ; Set device characteristics

; This is a request to change data path useage, queue packet

' XA

P

b AT TR T T PR T T T T P T P TR TE T PR TR PR TR T PR TN TN PR LR TR T TN TN T

»1

LA TR T



g
i
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308:  (MPL  #1OS SETCHAR,R
BNEG &
JWP G EXESSETMODE

: Error, abort 10
45%: MOVZWL !?St-NOPRlV.RO

508%: CLRL R
JMP G*EXESABORTIO

16=SEP=-1984 17:03:38.29 Page 12

Set characteristics?
No, must have the privelege
Queue packet to start /0

No priv for operation
; Abort 10 on error

XA

25

3C
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+SBTTL XA_START, Start 1/0 routines
XA_START = Start a data transfer, set characteristics, enable ATTN AST,
Functional Description:

>
*

This routine has two major functions:

1) Start an 1/0 transfer. This transfer can be in either word
or block mode. The FNCTN bits in the DR11=W (SR are set. |If
the transfer count is zero, the STATUS bits in the DR11=W (SR
are read and the request completed

2) Set Characteristics. If the function is change data path, the
new data path flag is set in the U(B.

Inputs:

R3 = Address of the 1/0 request packet
RS = Address of the U(B

Outputs:

RO = final status and number of bytes transferred

R1 = value of CSR STATUS bits and value of input data buffer register
Device errors are log?ed

Diagnostic buffer is filled

AR LA DR TE PR TETETE TR PR DA DA TR TR FE PR TE TR TE TR TR TR TR TN TR TN T

.ENABL LSB
XA_START:

; Retrieve the address of the device (SR

ASSUME I1DBSL_CSR EQ 0
MOVL UCBSL _CRB(RS) R4 : Address of CRB
MOVL  @CRBSC_INTD+VECSL_IDB(R4) R4

; Address of CSR

; Fetch the 1/0 function code
MOVIWL IRPSW FUNC(RS3 ; Get entire function code

MOVW R1,UCBSW_FUNC . 5050 FUNC in UCB for Error Logging
EXTZv  #108V_FCODE ,# FCODE,R1,R2 ; Extract function field

Dispatch on function code. If this is SET CHARACTERISTICS, we will
select a data path for future use.

It this is a transfer function, it will either be processed in word
or block mode.

CMPB ”l
BNEQ 3

), R1
(RS)
108S_

08 _SETCHAR,R2 ; Set characteristics?

;00
; SET CHARACTERISTICS = Process Set (haracteristics Ql0 function

—~

SI

6l
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INPUTS:

XA_DATAPATH bit in Device Characteristics specifies which data path
touse. If bit is a one, use buffered data path. If zero, use
direct datapath,.

OUTPUTS:

CRB is flag?od as to uhich datapath to use.

DEVDEPEND bits in device characteristics is updated
XA_DATAPATH = 1 => buffered data path in use
XACDATAPATH = 0 => direct data path in use

L N T R T R R T N T

MOVL UCBSL _CRB(RS) R t CRB address

MOVQ IRPS neoxa«ni) UCBSB_DEVCLASS ( nS) s.: device characteristics
BISB  #VECSM_PATHLOCK,CRBSL™INTD+VECSB_DA ATAPATHRO)
Assun. diroct datagath
BB( #XASV _DATAPATH,UCBSL DEVDEPEND ( nSJ Were we ri
o, BICB  #VECSM_PATHLOCK,CRBSC_INTD+VECSB_ DATAPATH(RO) Set bufferod datapath
CLRL fe ! ; Return Success
MOV ZWL osss,noam..no
REQCOM

; 1f subfunction modifier for device reset is set, do one here

3%: B88C S*“#10%V_RESET,R1,4% ; Branch if not device reset
8SBvW XA_DEV_RESET ; Reset DR11-w

; This must be 3 data transfer function = i.e. READ OR WRITE
; Check to see if this is a zero length transfer,
;s It so, only set CSR FNCT bits and return STATUS from (SR

4%: ST ?sgtu_lcut(RS) Is transfer count zero?

BNEQ No, continue with data transfer
gggl“' S*#I0OSV_SETFNCT ,R1,6% ; Set (SR FNCT specified?
MOVW IRPSL _SEGVBN+2(R3) ,XA_ODR(R&)

; Store word in ODR
MOVIWL XA _CSR(R&).RO

BICW #<IA csnsn rNCt'xA CSRSM_ERROR> RO
BISW xnps si" RO
8lsv llA Atlu Rb ; Force ATTN on to prevent Lost interrupt
MOV IA CSRTRG)
BB( oxisv “LINK uc $L_DEVD e o(ns> 58 ; Link mode?
- BICWS  #XASKTFNCTS,RO,XK_CSR . fake FNCT bit 2 a pulse
ENBINT
6%:

Fetch DR11-W registers
It orror. then (og it
Lo? ?cv ce error
L diagnostic buttor it specified
Return CSR and EIR in R1
Return status in RO

B858W lA RSGISYER

BLBS
JS8 G‘élLttilc RR

7%: )58 G*10C$DIAGBU flkt
MOVL  UCBSW_YA_CSR(RS) ,R1
MOVIWL UCBSW XA“ERROR(RS),RO

—

AL TR T P P P TR R LR T PR P TR TR DN R TN TN T T

2
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i B1SB #XA_CSRSM_IE XA _CSR(R4) ; Enable device interrupts
| REQCOM ; Request done
;: Build (SR image in RO for later use in starting transfers
108:
| MOVZWL UCBSW_BCNT(RS),RO ; Fetch byte count
i DIVLY  #2,ROZUCBSL_XA_DPR(RS) ; Make byte count into word count
: Set up UCBSW_CSRTMP used for loading (SR later

MOVIWL XA _CSR(R&) RO
| BICW  #*C<xA 2=u¢n FNCT>,RO

; Is this a word mode or block mode request?

23%%: MOVe RO,UCBSW XA CSRTMP(RS) ; Save (SR image in UCB
BBC S*#108v_QORD,R1,BLOCK_MODE ; Check if word or block mode
BHw WORD _moDE : Branch to handle word mode

BISW  #XA_CSR TXA_CSRSM ATIN,RO  : Set Interrupt Enable and ATTN
BBC s*rtoiv E*Eucr.ni 338 ; Set FNCT Dits in ng?
BICw #<xA_CSR rnc;>.u : Yes, Clear previous FNCT bits
BISB  IRPSC _SEGVBN(RS) R : OR in new value

20%: BB( S*“#108v DlAGNOSY]S.Il.ZB‘ : Check for nlintononio function
BISW  #XA_CSRSM_MAINT R ; Set maintenance bit in CSR image

————
!

l« R TR R TN T T T P TR T PR LR TR TR P TN T
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b

>
>

BLOCK MODE == Process a Block Mode (DMA) transfer request
FUNCTIONAL DESCRIPTION:

This routine takes the buffer address, buffer size, fucntion code
and function modifier fields from the IRP. It calculates the n16us
address, allocates the UBA map registers, loads the DR11-w device
registers and starts the request.

; Set up UBA
; Start transfer
BLOCK _MODE :
; 1t 108M_CYCLE subfunction is specified, set CYCLE bit in (SR image
B88( #10%v_CYCLE,R1,25% ; Set CYCLE bit in CSR?
BISW  #XA_CSRSM_CYCLE,UCBSW_XA CSRTMP(RS) ; If yes, or into CSR image

; Allocate UBA data path and map registers

25%:
REQDPR ; Request UBA data path
REQMPR ; Request UBA map registers
LOADUBA ; Load UBA map reqisters

; Calculate the UNIBUS transfer address for the DR11-W from the UBA
; map register address and byte offset.

MOVZIWL UCBSW_BOFF (RS) R ; Byte offset in first page of xfer
MOVL  UCBSL-CRB(RS),R2 : Address of CRB
INSV  CRBSL_INTD+VECSW_MAPREG(R2) ,#9,#9,R1

; Insert pa?o number
EXTIV #6,#2,R1,R2 : Extract bits 17:16 of bus address
ASHL llA_CSiiv_xBA R2.R2 Shift extended memeroy bits for (SR
BISW  #XATCSRSM™GO,R Set ''GO"' bit into CSR image
BISW  R2,0CBSW XA _(SRTMP(RS) : Set into CSR image we are building
BICWS  #<KA_CSRSM_BO!XA_CSRSM_CYCLE>,UCBSW_XA_CSRTMP(RS) RO

: CSR image less ''GO'' and "'CYCLE
BICWS  #XASK_FNCT2,UCBSW XA _CSRTMP(RS) ,RZ ; CSR image Less FNCT bit 2
MOVW R1,UCBSW_XA BARTMP(RS) ; Save BAR for error Logging

UCBSL_XA_DPRIRS) = transfer count in words
UCBSW_XA_CSRTMP(RS) = (SR image to start transfer with

Set DR11-¥ registers and start transfer

Note that read-modify-write cycles are NOT performed to the DR11-W (SR.

The (SR is always written diroctl{ nto. This prevents inadvertently setting
the EIR select flag (writing bit 15) if error happens to become true.

DSBINT : Disable interrupts (powerfail)

; At this juncture: X

: RO = (SR ing’ less *'GO'" and '‘CYCLE'

: Rl = low 16 bits of transt’r SUS address
: R2 = (SR image less FNCT bit

»> TR AR IR TR T P T P R T P T P P T T PR L L L R P TR LR L TR T TR L R
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26%:
MOVW

b
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UCBSL _XA_DPR(RS) ,XA_WCR(R&)
; Load "'°'§1'§1°' transfer count

R1,XA_BAR(R&) : Load low ts of bus address .
RO lA.t?l(lk) : Logd SR image less ''GO'' and "'CYCLE'
#XASY L INK 2cost,oevoereuo(a ),268% ; Link mode?

R(R&) oad (SR image Less "FNCT' bit 2

R2 XA_CS : Yes
1363 ; Only if l‘ni mode in dev characteristics
UCBSW_XA_CSRTMP(RS) ,XA_CSR(R4) ; Move all bits to (SR

; Wait for transfer complete interrupt, powerfail, or device time=-out

126%:

WFIKPCH XA_TIME_OUT,IRPSL_MEDIA(R3) ; wait for interrupt
; Device has interrupted, FORK

10F ORK

; FORK to lower |PL

; Handle request completion, release UBA resources, check for errors

27%: MOVL

CHPY

BGTR

MOVL
28%: RELMPR

RELDPR

#55% NORMAL ,=(SP) Assume success, store code on stack

UCBSE_XA_DPRN(RS) : Clear DPR number and DPR error flag
; Purge UBA buffered data path

RO,27% ; Branch if no datapath error

#5588 PARITY, (SP) ; Flag parity error on device

UCBSO_XA_DPAN+1(RS) : Flag PDR error for log

R1,UCBSL XA _DPR(RS) :

Save data path register in UCB
#vECSV_DATAPATH, - Get Datapath register no.
#VECSS_DATAPATH, - : Fgr Error Log
CRBSL l:toovecsé DATAPATH(R3) ,RO
IO.U;l XA_DPRNTRS) : Save for later in UCB
#9.87,UCBSW-XA_BAR(RS) ,RD ; Low bits, final ul? register no.
06.0;.USB$U_IA_CSR(RS).al : Hi bits of map register no.
R1.#7_#2,.R0 ; Entire map register number
RO, #4696 : Is map rogister number in range?
2 : No, forget it - compound error
(R2)[RO),UCBSL_XA_FMPR(RS) ; Save map register contents
USB’L_IA_P"PR(IS) : Assume no previous map register
R : Was there a previous map register?
#VECSV_MAPREG, #VE(SS napﬁsc.-
$L_INTD+VE(SW_MAPREG(R JRO
: r
(R2)[ROJ,UCBSL _XA_FMPR(RS) ; Snvg revious map register contents
: Release UBA resources

; Check for errors and return status

1STy
8EQ
MOVZuL
88(
MOVZuL
858w
35%: BLBS

308 :

gagtu,lA-HCR(lS) : ALl words transferred?

s Yes
#55% OP‘NCOHPL (SP) : No ;log gporation not complete
#XA_CSRSV_ERROR,UCBSW XA CSRRS),358 ; Branch on CSR error bit
UCBSW XA _ERROR(RS), (SP) T Flag for iontrollorldrivc error status
XA DEV RESET ; Reset DR11-¥
(sP),408 : Any errors after all this?

b ¢ LR T L R T T T R
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| 40%: BSBW

“E!LS?EV!;EII

6
0
? UC’D AG!UflLL
l

isu XA cu<as» R1
uése lllg

ucésu XA c§n¢as» R1
#xA_CSRSA_1E,xA_CSR(RG)
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103 Log them
01 ver outsttndin? ATIN AST's

? agnost
Got na ?’v ce status
Calculate final transfer count
Insert into high by%o of 1058
Return CSR and EIR 1058

Snoblo interrupts
inish request in exec
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.DSABL LSB
WORD MODE == Process word mode (interrupt per word) transfer
FUNCTIONAL DESCRIPTION:

Data is transferred one word at a time with an interrupt for each word.
The roquost 5 hondl?d scparatcly for a write (from memory to DR11=v

and & read (from =¥ to memory).

for a write, data is fotihod from nonory. loaded into the ODR of the
PR11=W and the ‘ytt’l ts for an interrupt. Ffor a read, the system
waits for a DR1 nterrupt and the IDR is transferred into memory.

If the unsolicited intorrupt fla? is set, tho first word is transferred
directly into memory withou waiting for an interrupt.

>
>

LR TR TR TR PR DR PR TR LR D DR T LR

LENABL LSB
WORD _MODE :

Dispatch to separate lLoops on READ or WRITE

(mMPB léot_lEADPBLK.IZ ; Check for read function
BEQL 308

*
WORD MODE WRITE == Write (output) in word mode
FUNCTIONAL DESCRIPTION:

Transfer the requested number of words from user -eaor¥
the DR11-W ODR one word at a time, wait for interrupt for each

word.
10%:

BSBW MOVFRUSER : Get two b{tos from user buffer

DSBINT : Lock nterrupts

; Flag ntorruot g:poctcd

MOVW  R1,XA_ODR(R&) : novo data to D

MOVW  UCBSW XA CSR!HP(IS) XA CSR(R4) ; Set on11-u CSR

88( #XASVL IRK ucask oevoeven (RS) 1 ; Link mode?

BICWS  #XASKTFNCTZ,UCBSO_XA_CSRTMP (nsS SR(R&) Clear interrupt FNCT bit 2
i ; Only ‘ Tink mode specified

; Wait for interrupt, powerfail, or device time-out
WF IKPCH XA_TIME_OUTW, IRPSL _MEDIA(R3)

; Check for errors, decrement transfer count, and loop til complete
10F ORK ; Fork to lower |PL

8lTw #XA_EIRSM NEX!~-
XA_EIRSM_RULT]!-

e e | - A e Tl

-

1

PE—
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R!

X RSMZDLT,UCBSW_XA_EIR(RS) ; An, errors?
BEQL 2 ; No, continue
BRW «0$% ; Yes, abort transfer.

208%: DECW ?8 SL_XA_DPR(RS) ;: ALl words trnasferred?
BNEQ : No, Loop until finished.

; Transfer is done, clear itorr:gt o:soctod flag and FORK
: ALl words read or written in WORD MODE. Finish 1/0.

RETURN_STATUS:

JSB G*IOCSDIAGBUF ILL Fil% diagnostic buffer if present
BSBW DEL _ATTNAST Deliver outstanding ATTN AST's
Mmov? #5SS _NORMAL ,RO Complete success status

22%: MULW #2,UCBSL_XA DPR(RS) ,R1 Calculate actual zltos xfered
SuBWS R { from requested nu

LUCBSW BCRT (RS) ,R
INSV 0

R1,#16,8T6 R
MOVL  UCBSW XA _CSR(RS),R1
BISB  #XA_CSRSA_IE,XA_CSR(R4)
REQCOM

er of b‘tos
And place in high word of RO
Return CSR and EIR status
Eno?lo device interrupts
Finish request in exec

-
*

WORD MODE READ == Read (input) in word mode
FUNCTIONAL DESCRIPTION:

Transfer the requested number of wrods from the DR11=W IDR into
user memory one word at a time, wait for interrupt for each word.
It the unexpected (unsolicited) interrupt bit is set, transfer the
:1::! (l:st received) word to memory without waiting for an
nterrupt.

308:
DSBINT UCBSB_DIPL(RS) ; Lock out interrupts

: 1t an unexpected (unsolicited) interrupt has occured, assume it
; is for this READ request and return value to user buffer without
; waiting for an interrupt.

88CC #UCBSV_UNEXPT ,~
UCBSW_DEVSTS(RS),328  : Branch if no unexpected interrupt

ENBINT ; Enable interrupts
BKE 37% ; continue

" SETIPL #IPLS_POMWER
35%:
; Wait for interrupt, powerfail, or device time-out
WFIKPCH XA_TIME_OUTW, IRPSL_MEDIA(RS)

; Check for errors, decrement transfer count and ioop until done
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378 10F ORK ; Fork to lLower [PL
" BITW  WXA_EIRSM NEX'-
n-gusn_ﬂuul l-
XA_EIRSM_ACLO!~
XAZEIRSM_PAR '~
XA _EIRSM_DLT, UCBSW_XA_EIR(RS) ; Any errors?
BNEQ 4«08 : Yes, abort transfer.
B8SBW MOVTOUSER Store two bytes into user buffer
; Send interrupt back to sender. Acknowledge we got lLast word.
DSBINT
MOVW UCBSW_XA CSITHP(RS) IA CSR(R&G)
88C #XASV_L IRK ucask DEVDEPEND(RS) ,388 : Link mode?
o BICW3  #XASKFNCTZ,UCBSA_XA_CSRTMP(RSS XA tsa(m ; Yes, clear FNCT 2
: DECW ggttL_xA_DPl(RS) Decrement transfer count
Ezg?“' 3 : Loop until all words transferred
BRW RETURN_STATUS : Finish request in common code
; Error detected in word mode transfer
40%:
BSBW DEL _ATTNAST ; Deliver ATTN AST's
BSBW XA DEV _RESET : Error, reset DR11-W
JSB G‘YOC&BIAGBUFILL : Fill diagnostic buffer if presetn
JSB G*ERLSDEVICERR ; Log device error
MOVZuWL gsesu XA_ERROR(RS) ,R0 ; Set controller/drive status in RO
Bk
_ .DSABL LSB
E MOVFRUSER = Routine to fetch two bytes from user buffer,
: INPUTS:
3 RS = UCB address
: OUTPUTS:
: R1 = Two bytes of data from users buffer
3 Buffer descriptor in UCB is updated.
] LENABL LSB
MOVFRUSER:
MOVAL -(SP) [t : Address of temporary stack loc
MOVZBL : fetch two bytes
JSB G‘lOCtﬂOanuSER ; Call ’xcc routino to do the deed
MOVL (8’) R1 ; Retreive the ’tos
[EL] 20% ; Update UCB buffer pointers

: MOVTOUSER = Routine to store two bytes into users buffer,
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; INPUTS:

I OUTPUTS:
: ucB

AOVTOUSER:
MOV

AB
MOVZBL
Js8
ADDW
BICw

BNEQ
ADDL

RSB
.DSABL

208%:

308:

M
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RS = UCB address
UCBSW_XA_IDR(RS) = Location where two bytes are saved

Two ?ytosdo:o stored in user buffer and buffer descriptor in
S updated.

USBSS XA_IDR(RS) ,R1 ; Address of internal buffer

G*locsnovtouscu ; Call exec

: Updato buffer pointers in UCB
#2.,UCBSW _BOFF (RS) Add two to buffor descriptor
¢'£<-xoirr>.ucasu BOFF (RE) 5 Hodulo the page size
308 : 11 NEQ. no page boundary crossed
e UCBSL SVAPTE (RS) 3 Point to next page
LSB




e
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«PAG
AR «SBTTL DR11-w DEVICE TIME-OUT

DR11=W device TIME-OUT

If a DMA transfer was in progress, rolgaso UBA resources

for DMA or WORD mode, deliver ATTN AST's, log a device timeout error,
and do & hard reset on the controller,

Clear DR11=W (SR
Return error status

Power failure will appear as a device time-out

LENABL LSB
XA_TIME _OUT: ; Time=-out for DMA transfer
SETIPL UCBSB_FIPL(RS) : Lower to FORK IPL
PURDPR : Purge buffered data path in UBA
RELMPR ; Release UBA map registers
RELDPR ; Release UBA data path
BRB 108 ; continue
XA_TIME_OUTW: ; Time=out for WORD mode transfer
SETIPL UCBSB_FIPL(RS) ; Lower to FORK |PL
108: MOVL UCBSL _CRB(RS) ,Ré : Fetch address of (SR
MOVL  @CRBSC_ INTD+VECSL_IDB(R4) ,R4
BSEW XA RE&%STER ; Read DR11-W registers
JSB G*TOCSD IAGBUF ILL s Fill diagnostic buffer
JSB G*“ERLSDEVICTMO ; Log device time out
B8S8wW DEL_ATTNAST : And deliver the AST's
R XA_DEV_RESEY ; Reset controller
MOVZWL #SSS_TIMEOUT,RO : Assume error status
88C #UCBSY CANCEL.-
uCBsw_STS(RS), 208 ; Branch if not cancel
movZwL #$S$_CANCEL RO : Set status
20%: CLRL 3]
CLRY UCBSW _DEVSTS(RS) : Clear ATTN AST 1[085
BICW  #<UCBSM_TIM!'UCBSM_INT'!UCBSM_TIMOUT!UCBSM_CANCEL 'UCBSM_POWER>,=
UCBSW_STS(RS) ; CTear unit stafus flags
REQCOM ; Complete [/0 in exec
.DSABL LSB

.PAGE
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= SBTTL XA_INTERRUPT, Interrupt service routine for DR11-w
XA_INTERRUPT, Handles interrupts generated by DR11-W
Functional description:

This routine is entered whenever an interrupt is generated

b{ the DR11-W. It checks that an interrupt was expected.

It not, it sets the unexpected (unsolicited) interrugt flag.

ALl deyice registers are read and stored into the UCB. .
It an interrupt was expected, it calls the driver back at its Wait
For Interrupt point,

Deliver ATTN AST's if unexpected interrupt.

Inputs:

Pointer to address of the device IDB
saved RO

saved R1

saved R

saved R

saved R4

saved RS

saved PSL

saved PC

WNONIN) = =000
NSO SMNO
el lelelalelalala
wvunnunnununnunnnnumm
VOVVOVOVOOO
N N N S N N N S
nunwnnnnnn

Outputs:

The driver is called at its Wait For Interrupt point if an
interrupt was expected.
The current value of the DR11-W (SR's are stored in the U(B.

AR LR LA TE LRI AIE TR TR TETE TR TR PR DR PR DA DR PN PR TR PR PR TE PR PR TR TR TR TR TN 3

XA_INTERRUPT: ; Interrupt service for DR11-¥
MOVL a(SP)+ R4 ; Address of IDB and pop SP
MOVQ (R&) R4 : CSR and UCB address from IDB

Read the DR11-W device registers (WCR, BAR, CSR, EIR, IDR) and store
into UCB.

B8s8w XA_REGISTER ; Read device registers
; Check to see if devic? transfer request active or not
; 1t so, call driver back at Wait for Interrupt point and
; Clear unexpected interrupt flag.

20%: 88CC PUCBSV_INT UCBSW_STS(RS) ,25%
: 1f clear, no interrupt expected

: gnt:rrupt expected, clear unexpected interrupt flag and call driver
; back.

BICW #UCBSM_UNEXPT ,UCBSW_DEVSTS(RS)

; Clear unox?octod interrupt flag
MOVL UCBS& FR3(RS) ,R3 : Restore drivers R3
JSB SUCBSC _FPC(RSS : Call driver back

r—e—e—e—_—_———

x10

o - CC€ DN

i & aitnrs @ O -4

— — S S

.,...............-.-.....-.o..lt.-.ol-l-.-'-.-.c.-'c.cio.. R A R T R R R I R TR TR T A A TR PR TE TR T R PR TR TR A PR TR N T B
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E
BRB 308

: Deliver ATIN AST's if no interrupt expected and set unexpected
; interrupt flag.

25%:
Bl1SwW #UCBSM_UNEXPT ,UCBSW_DEVSTS(RS) ; Set uncx?gcted interrupt flag
BSBW DEL_ATTNAST ; Deliver ATTN AS
B1SB #XAZCSRSM_ IE XA_CSR(RG) ; Enablo device interrupts

; Restore registers and return from interrupt

308:
POPR #*M<RO,R1,R2,R3,R4 ,R5> ; Restore registers
* REI : Return from interrupt

X1l

e e Y T e e e e T TR T TR T R TR L L L T T TR TR LR T T T L L T TR L T LA L LR L L LA L L LR L L
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.PAGE
-+ +SBTTL XA_REGISTER = Handle DR11-W (SR transfers
XA_REGISTER = Routine to handle DR11-W register transfers
INPUTS:

R4 = DR11=W (SR address
RS = UCB address of unit

QUTPUTS:

CSR, EIR, WCR, BAR, IDR, and status are read and stored into UCB.
The DR11-W is placed in its initial state with interrupts enabled.
RO = .true. if no hard error

.false. if hard error (cannot clear ATTN)

If the CSR ERROR bit is set and the associated condition can be cleared, then
the error is transient and recoverable. The status returned is $S$ DRVERR.
If the CSR ERROR bit is set and cannot be cleared by clearing the (SR, then
gg{sc;RLgaanrd error and cannot be recovered. The returned status is

RO,R1 = destroyed, all other registers preserved.

XA_REGISTER:

MGVZWL #SS$_NORMAL ,RO
MOVIWL XA_CSR(R4),R1
MOVW  R1,UCBSW XA CSR(RS)
BBC #xA_CSRSU ERROR,R1,55%
MOVZWL #SSS _DRVERR,RO Assume '‘drive’’ error

55%: BICvW #*C<RA_CSRSM FNCT> R1 Clear all uninteresting bits for Later
BISB  #<XA_CSRSM_ERROR/256> XA’ CSR+1(R4) ; Set EIR flag
MOVW  XA_ETR(R4);UCBSW_XA_EIR(RS) ; Save EIR in UCB
MOVW  R17XA_CSR(R4) : Clear EIR flag and errors

MOVW XA CSR(R4) R ; Read CSR back

88C #xK CSRSV_ATIN R1,608 ; If attention still set, hard error

MOVZWL #5SS_CTRLERR,RO : Flag hard controller error

608:  MOVW  XA_IBR(R4),UCBSW_XA_IDR(RS) ; Save IDR in UCB

MOVW  XATBAR(R4).UCBSW XA BAR (R

Assume success
Read (SR

Save CSR in UCB
Branch if no error

MOVW XATWCR(R4G) ,UCBSW XATWC

MOVW RO;UCBSW_XA_ERROR(RS) ave status in UCB
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=5 +SBTTL XA_CANCEL, Cancel 1/0 routine
XA_CANCEL, Cancels an 1/0 operation in progress
Functional description:
Flushes Attention AST queue for the user.
It transfer in progress, do a device reset to DR11-W and finish the

request.
Clear interrupt expected flag.

IR T E PETE PR PR PR DR TR PR PR PR TR PR TR PR TR TR TN Y

Inputs:
ai = negated value of channel index
R3 = address of current IRP
R4 = address of the P(B roguosting the cancel
RS = address of the device's UCB
Cutputs:
XA_CANCEL: ; Cancel 1/0

BBCC  #UCBSV_ATTNAST,-
UCBSW_BEVSTS(RS),208  ; ATTN AST enabled?

; Finish all ATTN AST's for this process.

PUSHR  #*M<R2,R6.R7>
MOVL  R2,R6

MOVAB  UCBSL XA _ATTN(RS) ,R7
JSB G*COMSFLOSHATTNS
POPR  #*M<R2,R6.R7>

: Check to see if a data transfer request is in progress
; for this process on this channel

Set up channel number
Address of Listhead
Flush ATTN AST's for process

20%:
DSBINT UCBSB DIPL(RS) ; Lock out device interrupts
JSB G*10CSCANCEL IO ; Check if transfer going
88C #UCBSYV_CANCEL .-
ucBsw_STS(RS),308 ; Branch if not for this guy
3 force timeout
: CLRL  UCBSL DUETIM(RS) ; clear timer
BISW  #UCBSA_TIM UCBSW_STS(RS)'; set timed

BICW  #UCBSM rxnbgt.-
uCBsw_STS(RS) ; Clear timed out

ENBINT ; Lower to FORK |PL
RSB ; Return

508 :




—
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.PAG

= +SBTTL DEL_ATTNAST, Deiiver ATIN AST's

DEL_ATTNAST, Deliver all outstanding ATTN AST's

Functional description:
This routine is used bx the DR11=W driver to deliver all of the
outstanding attention AST's, It is copied from COMSDELATINAST in
the exec. In addition, it places the saved value of the DR11-wW (SR
and Input Data Buffer Register in the AST paramater.

Inputs:

RS = UCB of DR11=W unit

Outputs:

R .R1.Ri Destroyed
R3.R4,RS5 Preserved

DEL_ATTNAST:
DSBINT UCBSB_DIPL(RS) : Device IPL
BBCC  #UCBSU_ATTNAST,ucBSW_DEVSTS(RS),30$

: Any ATIN AST's expected?

AR LA LA TE TR TETETE A TE PR TR PR LA TR TR PR TR T

PUSHR  #*M<R3,R4 RS> : Save R3,R&,RS
10%: MOVL 8(SP) ,R1 ; Get address of UCB
MOVAB  UCBSL_XA_ATTN(R1) ,R2 : Address of ATTN AST Listhead
MOVL (rR2) RS : Address of next entry on list
BEOQL 20 : No next entry, end of Loop
BICW  W#UCBSM UNEXPT,UCBSW_DEVSTS(R1) ; Clear unexpected interrupt flag
MOVL (RS), (R2) ;: Close List
MOVW  UCBSW_XA_IDR(R1) ,ACBSL_KAST+6(RS)

: Store IDR in AST paramater
MOVW  UCBSW_XA_CSR(R1),ACBSL_KAST+4(RS)
; Store CSR in AST paramater
PUSHAB B8*10% : Set return address for FORK
FORK : FORK for this AST

; AST fork procedure

MOvVQ ACBSL _KAST(RS) ,ACBSL _AST(RS)

;: Re=arrange entries
MOVB  ACBSL_KAST+B(RS5) ACB nhoocai»
MOVL  ACBSL-KAST+ i(lS’.ACB C_PID(RS)
CLRL  ACBSL“KAST(RS)
MOvZBL #PRIS_I0COM,.R2 Set up priority increment
JWP G*SCHSQAST ; Queue the AST

;83: POPR #*M<R3 R4 RS>
$: ENBINT
RSB

Restore registers
Enable interrupts
Return

Xl
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XA_REGDUMP = DR11=W register dump routine

XA_REGDUMP = DR11-W Register dump routine.

This routine is called to save the controller re

isters in a specified

buffer. It is called from the device error logg?ng routine and from the
diagnostic butfer fill routine,

Inputs:

RO = Address of register save buffer
R4 = Address of Control and Status Register
RS = Address of UCB

Outputs:

The controller registers are saved in the specified buffer.

CSRTMP = The last command written to the DR11-W (SR by
b‘ the driver,

BARTMP = The Last value written into the DR11=W BAR by
the driver during a block mode transfer.

(SR = The CSR image at the last interrupt
EIR = The EIR image at the Last interrupt
IDR = The IDR image at the lLast interrupt
BAR = The BAR image at the last interrupt
WCR = Word count register

ERROR = The system status at request completion
PDRN = UBA Datapath Register number
DPR = The contents of the UBA Data Path register
FMPR = The contents of the Last UBA Hax register
PMRP = The contents of the previous UBA Map register
DPRF = Flag for purge datapath error

0 = no ?urgor datapath error

1 = parity error when datapath was purged

Note that the values stored are from the Last completed transfer
operation, |f a zero transfer count is specified, then the
values are from the Last operation with a non-zero transfer count,

LR TR PR LR PR LA LA A IR LRI A IR E AT E PR PR PR PR PR TR PR PR TR TR TR TR TR TR TR TR TR s e T TR T

XA_REGDUMP ;

MOVIBL
MOVAB
MOVZIBL
10%: [

208: MOVL

#11,(RO)+ ; Eleven registers are stored.
USO‘H,IA_CSRIHP(RS).RI : Get address of saved register images
#8 R2 : Return 8 registers here

(R1)+ (RO)*

R2,10

usésu,xn_ornu(asx.tnoxo

#3,R2 And 3 more here

(RI)+, (RO)* Move UBA register contents

R2 is
ucé XA_DPRN+1(R5),(RO)+ ; Save Datapath Parity Error Flag

Move them all
Save Datapath Register number

X
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PAG
= LSBTTL XA_DEV_RESET = Device reset DR11-yw
XA_DEV_RESET = DR11=W Device reset routine

;: This routine raises IPL to device IPL, performs a device reset to
the required controler, and re-enables device interrupts.

Inputs:

R4 = Address of Control and Status Register
RS = Address of U(B

Outputs:
Controller is reset, controller interrupts are enabled

LA TR LR DAL E T E DA TR TR TR R TN

XA_DEV_RESET:
PUSHR  #*M<RO,R1,R2> ; Save some registers
DSBINT ise IPL to lock all interrupts

: Ra
MOVB  #<XA_CSRSM_MAINT/256> ,XA_CSR+1(R&)
CLRB XA_CSR+1(RD)

: *** Myst delay here depending on reset interval
TIMEDWAIT TIME=#XA_RESET_DELAY ; No. of 10 micro=sec intervals to wait
MOVB #XA_CSRSM_IE XA_CSR(RG) ; Re-enable device interrupts

ENBINT ; Restore |PL
POPR #*M<RO,R1,R2> ; Restore registers
RSB
XA_END: ; End of driver label
END

$l

t
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