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s FACILITY:
VAX/VMS Executive, 1/0 Drivers
; ABSTRACT:
This driver is an example driver for the DMF32 parallel port.
This driver implements the DR11C compatibility mode on the device.
It does not ingloncnt the silo or DMA options, but serves as a
template to which such features could be added.
This module contains the DMF32 PARALLEL PORT driver:
Tables for loadin? and dispatching
Controller initialization routine
FDOT routine
The start 1/0 routine
The interrupt service routine
Device specific Cancel 1/0
ENVIRONMENT:
Kernal Mode, Non-paged
: AUTHOR:
Jake VanNoy
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?3 ; v04=001 JLVO396 Jake VanNoy 6-SEP-1984
6? E Add AVL to DEVCHAR.
0 2§ : v03-005 JLVO385 Jake VanNoy 23=JUL=-1984
8 2‘ f Add DPTSM_SVP to DPT.
0 8 65 : V03-004 JLVO341 Jake VanNoy 28-MAR-1984
88 g? : Correct Device IPL.
008 68 : v03-003 WHM0002 Bill Matth 16=Feb=-1984
8888 98 : Second part of change for odit WHM0001.
0000 71 : v03-002 WHMO0O1 Bill Matthews 19-Dec-1983
0000 75 : Added code to supgort new IDB fields 108$8_COMBO_VECTOR
0000 13 3 and 10B$B_COMBO_CSR_OFFSET for deternining the main CSR
8888 ;g ; address and loading the soft vector for the combo device.
0000 76 : v03-001 KDM0002 Kathleen D. Morse 28=Jun-1982
0000 7 ; Added SDCDEF and SDYNDEF.
0000 78 .
0000 79 ;==
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i .SBTTL Description of Interface

OO0
(== =4

: The DMF32 Parallel Port interface is a 16 bit parallel port for interfacing

i
4
00 S ; to a user device. It includes a DR11C compatibility mode (used for word
08 9 : mode within this driver), a silo (buffered) mode (not implemented b¥ this
0 s driver), and a DMA mode (also not implemented by this driver). The interface
008 8 ; looks Like the following:
00 89 3
8008 0.
§§8 §§ : ‘ ....... 0 0-------’
E : D :---) CTRL o -----.--o-)’ u :
§000 9% i M (=== (TRL 1 ==ccccccaa)] S '
0000 95 . ' F ' ' E '
oooo 9 : : 3 :(--- REO A <-----------: R :
8000 97 : ' K i<=== REQ B <~ —— ! :
000 98 ; ' ' ' D :
0000 99 . i P /=== DATA ==cccccccee \i £ H
0000 100 ; i 0  i\=== 16 LINES ==c==e==/| v |
0000 101 ; e GRS ' | 1
0000 10§ : H T i===> New Data Ready ==>! C i (pulsed on write to OUTBUF)
0000 103 ; ' i===> Data Tx'ed =====- > E | (pulsed on read from INBUF)
0000 104 ; ' ' : s
oooo 105 : brecccce= + P T 4+
0000 106 ;
0000 107 ;
0000 108 ;=-
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+

This driver may

be teste usin tho fo louin configuration of two DHFSZ'
The control lin ; (CTRL 8 an d ?e g

should nto roqucss lines (REQ A
¢

110 ;
111 ;
HE
114 ; and B) on the ot dev ce. Setting gTRL on the first device causes an
88 }}S ; interrupt on REQ A on the second device (provided interrupt enable A is set).
oo 1 1? : oo oamwd oo e
00 118 ; ' ! ! :
00 119 : : o :-----) CTRL o coemecsmme) REQ A ---n--): D :
8§88 } ? : E ? E-----) CTRL 1 ------- ee=) REO B ------)E ? E
0 1 : ' 3 { (onons REQ A C(oevcocecs « CTRL 0 C====== ! 3 :
oooo 1 i : : 2 =< ..... REQ B < ....... PP CTRL 1 ( ...... : 2 :
0000 124 ; ' ' H H
oooo 1 s : : P :,--- DATA .......................... \: P :
0000 1 9 3 i 0 i\=== 16 LINES (in each direction) c—==/1 0
0000 1 3 1 E H H R H
0000 128 ; i T i===> New Data Ready (not used) = PRE
0000 1%9 : ' i===> Data Tx'ed (not used) : !
0000 130 ; H H : :
owo 131 : e $ L L -
0000 13% 5
0000 133 ;=-

< >
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each word.

o0
oo

Register (
accessible to an ag
interface. The (T

value of the two (T

device.

device type is DT

O [elelelelel= (=l=l=]

(=l=lelalelalelalalalelalalalelalalalelelalalalalelelelalelelalelele e

characteristics.

! Function Code an
Arguments

doscc==

10$_READLBLK P1,P
P3,P4

NOWIE LN = OO0 00 N0 VN8 N =2 © 0 00 NON W 8 N = O 0 00 N N 8~ i) = O O 0O ~IOo

I A TR A PR PR A PR PR PR PR PR PR PR PR PR PR TR PR PR TR PR TR TR T R L A P T T P P P PR P PR PR PR PR PR A A A P TR P PR PR PR TR A PR PR PR PR TR PR T

[elelelelelelelelelel=lelelelal] (=l =l= t=d=l=l=l=] o0

10$_WRITELBLK P1
P3, P4

10$_SETMODE P1,P3

Ittt =l =il =l =l lalalelelsl=l=l=lalelel=l=l=l=lele ===

OO

333

10$_SETCHAR P1,P3

o0
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.§§TTL Documentation on interface

For each buffer of data transferred
the exchange of additional bits
SR) function (CTRL) and status (REQUEST) bits. Thes

8 78:38:12

AX/VMS Macr
DRIVER.SRCIXIDRI

The DMF32 parallel port exchanges one 16=bit word at a time.
QI0 request transfers a buffer of data, with an interrupt requested for

o V04-00

VER.MAR;?2

A single

the DMF32 parallel port allows for

of information: the Control and Status

e bits are

Etication process through the device driver QIO
bits are labeled CTRL 0 and CTRL 1. The REQUEST

RL_bi

d

e.~

P2, |

ts. The

The device class for the DMF32
$_XI_DR
us? the default buffer size field.
65,535. This driver defines no device-dependent characteristics.

11¢. Tg

bits are Labeled REQUEST A and REQUEST B.

The user device interfaced to the DMF32 parallel port interprets the

QI0 request that initiates the transfer

1 respectively.

specifies the IOSM_SETFNCT modifer to indicate a change in the value
for the CTRL bits. The P4 argument of the request specifies this value.
P4 bits 0 and 1 correspond to CTRL bits 0 an
through 31 are not used. If required, the CTRL bits must be set for each
request. The CTRL bits set in the CSR

Bits 2

are passed directly to the user

rallgé port is DCS_REALTIME and the

a
e DMF

parallel port driver
The value of this field is set to

b= -

' Fun
1

Modi f

$o=
ction !
iers :

Function !

i JOSM_A

i JOSM_A

-t

N
T
D :
N
T

TINAST iSet PORT charact= !
‘eristics for subse-!
; quent operations

TINAST iSet

cT g Read block '

|

|

i

|

. -

: cT ;Hrito logical block.
; I0SM_TIMED -
i

|

1

|

1

|

1

|
.
'
.
[}
3
)
.
.

RT charact- !

‘eristics for subse-!
; quent operations

does not

The DMF32 parallel port can perform logical, virtual, and physical 1/0
operations. The basic I/0 functions are read, write, set mode, and set

bosmcsnvensscosssesconsaensdonsoscessfocssscossresers o seme s o @ s s oo ES

Not in above table are functions 10$_READPBLK, I0$_READVBLK, WRITEPBLK
and WRITELBLK. There is no functional difference in these operations.
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SEP-

SEP-

A*thou h the DMF32 parallel port does not differentiate b
virtual, and ph{s cal 1/0 funciions (all are treated ident
user must have the required privilege to issue a request.

t
i

0 P1 == the starting virtual address of the buffer that
is to receive data in the case of a read operation; or, i
the case of a write operation, the virigal address of the
buffer that is to send data to the DMF32 parallel port.
Modify access to the buffer, rather than read or write
accnsE is checked for all block mode read and write
requests.

o P2 == the size of the data buffsr in b{tes. that is, the
transfer count. Since the DMF32 parallel port performs
word transfers, the transfer count must be an even value.

1
1
1
1
1
1
1

COO0O00O
OO0 O0O0O0O0O0O0O00OO

(==
(=1~
(=1

0 P3 == the timeout period for this request (in seconds).
The value specified must be equal to or greater than 2.

QO
(=l=0=]
O
(=1

[=i{=l=l=l=l=]

request is 10 seconds.

Register (CSR) function (CTRL) bits to be set. |
lg M_SETFNCT is specified, the Low-order three bits of P4

time of transfer.

OCO0O0O000O000O

=l=l=]

of bytes. If an odd number or more than

in the DMF32 para
values in the 10SB.

OOOOOOOOOS

ort CSR before the data transfer is initiated. The
ow-order two bits of the P4 argument specif‘ he CTRL
bits. The user device that interfaces the DMF32 PARALLEL
PORT receives the CTRL bits directly and their value is
interpreted entirely by the device.

=it =i =l=l=lelelel=l=l=l=l=]

INB
the driver does not wait for an interrupt.

JIOSM_TIMED - set the doxico timeout interval for the data
%ransf.r request. The P3 argument specifies the timeout
nterval value in seconds. Ffor consistsnt results, this
value must be equal to or greater than 2.

00 NN S IR = OO 0O NN S N = O O 00 N O 8+ LN = © O G0 O VN1 8N LN = © 0 00 N ON WSS UND = O v 0O NION N S LD
(=)

B85 85 85 85 8 3 8 5 NN NN N N A AN NN NI PINI NN NINININ) = b e e e ed e e ek =2 O O O O O OO OO OO VOV OO OO

OO0 OOO0OOOOOO0O0O0O0O0O0O00OO0O0OOO0OOOOOO
OOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOQ

[elelelelelelelelelelelalelelelela]
AONININAINLNINLNININLNINNINI NN N NN NI NI NI ANV NN NI NN NN

OO0 OO0OO

en logical,

1984 00:16:1 AX/VMS Macro V04-00
1934 ?33}2315 DRIVER.SRCIXIDRIVER.MAR;2
re etwe

cally), the

IOSM_TIMED must be specified. The default timeout value for each
o P4 -- the value of the DMF3?2 gartllcl port Command and Status
Y are written to CSR CTRL bits 1:0 (respectively) at the

The transfer count specified by the P2 arzungnt must be an even number

5534 bytes is specifed,

error (SSS$_BADPARAM) is returned in the 1/0 status block (I0SB). I

transfer count is 0, the driver will transfer no data. However, i

IOSM_SETFNCT is sYecifiod and P2 is 0, the driver will set the CTRL bits
lel port CSR, and return the current CSR status bit

The read and write QIO functions can take three function modifiers:
o IOSM_SETFNCT - set the function (CTRL) bits in the DMF32 parallel

If an unsolicited interrupt is received from the DMF32 parallel port, no

read or write request is posted, and the next request is for a word mode

read, the driver will return the word r2ad from the DMF32 parallel port
UF and store it in the first word of the user's buffer. In this case

Page

The function-dependent arguments for the read and write function codes are:

6
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5.

; request
; be an AST quota for each AS

; Attention ASI&\nro delivered under the following conditions:
: 0 An unso

SEP- DRIVER.SRCIXIDRIVER.MAR;?2

0 10$M RSSET - pzrtora F ?cxico reset to the DMF32 parallel port before
an¥ 1/0 operation is initiated. This function does ngt
affect any other device on the system or on the DMF32.

: The set mode and characteristic function codes are:
; 0 10$_SETMODE
o 10$_SETCHAR

These functions take the following device/function-dependent arguments:

0 P1 = the virtual address of a guadword characteristics buffer. 1If
the function modifer IOSM_ATTNAST is specified, P1 is the
address the AST service routine. In this case, if P1 is 0,
all attention ASTs are disabled.

0 P3 - the access mode to deliver the AST (maximized with the
:oq¥estor;s access mode). If IOSM_ATTNAST is not specified, P3
s ignored.

Figure 3-4 shows the quadword P1 characteristics buffer for
10S_SETMODE and I0S_SETCHAR.

31 16 15 87 0
R T e L T T, femmmme oo +
! ! ! :
5 not used ; type ; class E
. R —— - —— - + +
! !
; device characteristics ;
; ------ eeeeeee OOV TDDEDEE DD SE GG DS ;

3 Ihsiggs_SETHODE and 10$_SETCHAR function codes can take the following function
s MO er:

; O IOSM_ATTNAST - enable attention AST
; This function modifier allows the user process to queue an attention AST

for delivery when an asynchronous or unsolicited condition is detected

; by the DMF32 parallel port driver. Unlike ASTs for other QIO functions,

use of ‘his function modifier does not increment the 1/0 count for the
ng process or lock ?ogos in memory for 1/0 buffers. There must

licited interrupt from the DMF32 parallel port occurs.

: 0 An attention AST is queued and a previous unsolicited interrupt

has not been acknowledged.

: tae SCtNCEL system service is used to flush attention ASTs for a specific
: channel.

7
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39 : 108 _SETMODE'!IOSM_ATTNAST and 10$_SETCHAR!IOSM_ATTNAST are one-time AST

enables; they must be explicitly re-enabled once the AST has been
delivered if }hc user desires notification of the next interrupt. Use
of this function modifier does not update the device characteristics.

OO0
-

10 :
11 ; After the AST is delivered, the QIO astprm parameter contains the
1§ ; contents of the DMF32 Pgra[lol Tort CSR in the low two bytes and the
3 }‘ : value read from the DMF32 parallel port INBUF in the high two bytes.
88 15 3 On completion of each read or write request, the 1/0 status block
88§ }? : is filled with system and DMF32 parallel port status information.
18 : +2 1058
8888 18 i t ----- cecesescccean O--Qﬁ-:------- - - - -7
§888 gi § g byte count g status E
ooo :‘ ‘ -------- E K X XX X R X X X X X X X 3 ;-- ----- - ------;
0000 4 ; ! ! !
8888 ; : ; unused ; PORT CSR ;
ooo :0 ; ...................... ; ------- cTeoeoeeeeeesecoeeaeee +
0008 ¥
0008 9.
000 0 ;==
0000 N




— — e =

6 15
XIDRIVER = YVAX/VMS DMF32 PARALLEL PORT DRIVER 16=-SEP-1984 :16:1 AX/VMS Macro V04-00 F
v&k-&O\ External and local symbol definitions 2-55?-1936 ?2:}2:1} !DRIVER.$=EJXIDRIVER.HAR:2 e (g)

2 .SBTTL External and local symbol definitions

S
9 ; External symbols
SACBDEF AST control block
Channel request block
Device types
Device data block
Driver prolog table
Dynamic data structure types
Interrupt data block
function codes
Hardware IPL definitions
1/0 request packet
Internal processor registers
Scheduler priority increments
System messages
Unit control block
Interrupt vector block

- MMM ™

L e ad ol L 1 L T X L L
-

C
0
D
D
D
I
I
1
1
P
P
S

O OVrOME-DOD
OMOMOOMOOOOUMO
M amAaMmm T Aammmmam

R
C
D
P
Y
D
0
P
R
R
R
S

$UCBDEF
SVECDEF

s Local symbols

ITATETE PR PR PR PR PR PR TR PR PR TR TR T

: Argument list (AP) offsets for device-dependent 0I0 parameters
00000000 First Q10 parameter
Second Q10 parameter
Third Q10 parameter
Fourth QI0 parameter
Fifth QI0 parameter
Sixth QI0 parameter
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; Other constants

O O O O OO~ O~ O ANV S B IS IS S S 0 S

OO0 0O0000O0O0O0O0O0CO0O0OOOOOOOOCOOOOOOOOOOOOO

OO0 000O0O

0000000A XI_DEF_TIMEOUT = 10 : 10 second default device timeout
Q000QFFFF X1 DEF BUFSIZ 65535 : Default buffer size
0000 XISK_VEC_OFFSET = 2 : Vector offset

0

~ O~
—O00o

3 Macros
73 ;

; The ?ETCTR% macro sets the CTRL 0 and 1 Lines as they have been

; specified in P4 in a read or write QI0. They are cleared and a wait

. occurs before being set. This is because testing for this example

: driver was done between two DMF32's in word mode, and the delay is so the
; microcode on the DMF32 can see the control Line changes.

+MACRO
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= TRUE

SEGVBN(R3) ,XI_CSR(R4)
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External and local symbol definitions -

000000A0

000000A&

000000A8

000000AA

000000AC

000000AC

A
A
A
A4
A
A

A

\M
>l

SDEF

$SDEF

$SDEF

$DEF

UCBSK _

PIPVAIN) = b b b b b s s s 2 O OO O OO OOOOO

(V. -DOOO%M&W—DOWNOM’W—'OW

o A N N N N N T T Wy

SEP

9? : UCB_XI definitions that follow the standard UCB fields

$DEFINI uCB
.=UCBSL _DPC+4 ;

UCBSL_XI_ATTN

.BLKL
UCBSL_X1_DPR

.BLKL
UCBSW_XI_INBUF

.BLKW
UCBSW_XI_CSR

.BLKW

: Bit positions for device-dependent status field in UCB (UCBSW_DEVSTS)

SVIELD UCB 0,<=
fNAS‘ . o") -
(UNEKPT.,H>-

SIZE=,
$DEFEND UCB

:} gz ?g:;g:%} !AX/VHS Macro V04-00 Page 11

DRIVER.SRCIXIDRIVER.MAR;2 (7)

1 : Attention AST queue

1 : Word count?

1 : Input buffer temporary
1 : CSR temporary

; UCB device specific bit definitions
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v64-30§ External and Local symbol definitions 2-55?-1954 ?2:;9:1} !DRIVER.SRCJX!DRIVER.HAR;Z - (i)

625 ;
2 ? : DMF32 Parallel Port CSR definitions
2 ’ SDEFINI XI
2 SDEF XI_CSR ; Device CSR
2 i ; Bit positions for device control/status register
800 434 SVIELD XI_CSR,0,<~ ; Control/status register
0 435 <CTRLO,.M>,- : Control Line 0
88 4 9 <CTRLY,,.M™>,- : Control Lline 1
4 <NPR_P$. M,- : NPR Primary/Secondary
8000 & 3 <INDREG,2,M>,- ; Indirect Register Address
00 & <INTENB_A, .M>,~ ; Interrupt Enable A
80 440 <INTENB_B, ,M>,~- : Interrupt Enable B
0 461 <REQ_A, . M>,- : Request A
00 46§ <00NE_§..H>.- : Done Primary
0000 &4 <DONE_S,.M>,~ : Done Secondary
0000 444 <, M- : unuse
ooog 445 <FLUSH, ,W>,~ : Flush Buffer
000 446 <, ,M>,- : unused
0000 447 <NXMERR, ,M>, = : Non-existent memory error
8000 448 <RESET, ,.M>,~ : Master Reset
000 449 <REQ_B, ,M>~ : Request B
000 431 .
00000060 888 2?; XI_CSRSM_IEAB = <XI_CSRSM_INTENB_A>'!<XI_CSRSM_INTENB_B> ; Interrupt enable mask
00000002 000 656 BLKW 1
ooog 455 SDEF X1_OUTBUF ; Output buffer Register
00000004 088‘ 229 BLKW 1
§882 2§g : Note that XI_INBUF and XI_MISC are at the same offset
0004 460 SDEF X1_INBUF : Input buffer Register (when read)
8882 221 SDEF XI_MISC : Miscellaneous Register (when written)
0882 22‘ ; Bit positions for miscellaneous register
§00& 465 SVIELD XI _MISC,0,<- : Miscellaneous register
006 46 <MODE , 4 ,M>,- : Mode
006 46 <,10,M>,- : unused
8 & 4 <SECBUF , ,m>- i Secondary Buffer Address, Bit_17
2 469 A <PRIBUF , ,M>~ ; Primary Buffer Address, Bit 17
00000006 & 4N BLKW 1
6 &7; SDEF XI_IND : Indirect Register
00000008 t;‘ BLKW 1
8 475 SDEFEND XI : End of PORT CSR definitions
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.SBTTL Device Driver Tables
; Driver prologue table

OO0

DPTAB =~ : DPT=creation macro
END=X1 END,~- : End of driver lLabel
ADAPTER=UBA, - : Adapter type
FLAGS=DPTSM’S : Allocate system page table
ucssxze=uca!x sfze. : UCB size
NAME=XIDRIVER™ : Driver name

DPT_STORE INIT Stari.of load

initialization table

DPT_STORE UCB,UCBSB FIPL.B.S Dovico fork IPL

DPT_STORE UCB,UCBSB_DIPL,B,21 Device interrupt IPL

DPT_STORE U B.UCESL DEVCHAﬁ.L.(- Device characteristics
n.

(wlelelelelelelel e =l imtol=lolelalel=d

LT TATETE PR PR TR TR TR T

DEVSM_AVL!=" Available
DEVSM_RTM!- Real Time device
DEVSH,IDV'- input device
DEVSM_ODV> output device
DPT_STORE UCB,UCBSB_DEVCLASS,B,DCS REALTIME ; Device class
DPT-STORE UCB,UCBSBDEVTYPE,B,0TS_RI_DR11C Device Type
VBUFSIZ.W,- Dofault buffer size

OPT” STORE uca "UCBSW os
DEF_BUFSIZ
DPT stoas Rsxu!r

DPT_STORE DDB,DDBSL DDT D XI1$opT
DPT STORE CRB CRBSL INTD+4,D,~

N 'ERRUPY
DPT sronsltazfggasktlutoz+4 .D,-
DPT_STORE TRB, CRBSL INTD+VECSL_INITIAL ,=
D.X1_CONTROC_INIT
DPT_STORE ‘END

Start of reload
initialization table
Address of DDT
Address of interrupt
service routine
Address of interrupt
service routine
Address of controller
initialization routine
End of initialization
tables

; Driver dispatch table
DDTAB DDT=creation macro

Name of device

Start 1/0 routine

FDT address

Cancel 1/0 routine

EVNAM=X]
TART=X] $TART,-
UNCTB=XT_FUNCTABLE,-
ANCEL=X1"CANCEL

(sl=l=l=l=l=l=llelell=l=l=l=]
OO0 O0OOOOOOOONOC\N\WIVIWAWIES 85 85 8 5 8 8 5 S WWWRWWIWWO

OCOO0O0O0OOOODNWNMMOOST S MNMMNDVYOOOOOM

VIVIVITWVTIVIVAW WIS S B B B BB B B2
— e e d d e e e ek =2 O O OO O O OO OO O OO O OO OO OV 000 000D 00O COCO0D00 NN~

o OO
VO NS WIN = OOV NN S IR = O V0NN WS LN = OV NN NS LN — O 000~
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p-198¢ 18:18:10 YORVER. SRESKIDRTVER man:2

Device Driver Tables -S (9)
§ Function dispatch table
g XI_FUNCTABLE: ; FDT for driver
9 : Valid 1/0 functions
s FUNCTAB ,=
<READPBLK ,READLBLK ,READVBLK, =
0 WRITEPBLK .WRITELBLK ,WRITEVBLK =
o‘ 1 SETMODE , SETCHAR, SENSEMODE , SENSE CHAR>
§2 2 FUNCTAB , : No buffered functions
004 5 FUNCTAB X1 _READ WRITE,- ; Device-specific FDT
0048 § ? <READPBLK ,READLBLK ,READVBLK, -
048 § WRITEPBLK,WRITELBLK,WRITEVBLK>
056 538 FUNCTAB +EXESREAD <READPBLK .READLBLK , READVBLK>
8060 539 FUNCTAB +EXESWRITE,<WRITEPBLK,WRITELBLK,WRITEVBLK>
06C 540 FUNCTAB XI_SETMODE,<SETMODE , SETCHAR>
0078 541 FUNCTAB +ERESSENSEMODE , <SENSEMODE , SENSE CHAR>

S

-
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V&4-60§ XI_CONTROL_INIT, Controtl!r initializati 2-$EP-1936 ?2:;931; ¥DRIVER.SRCJX!DRIVER.HAR;2 ’ (10)
2 22 .SBTTL XI_CONTROL_INIT, Controller initialization
4 45 4+
4 49 s XI_CONTROL_INIT, Called when driver is loaded, system is booted, or
2 2 ; power failure recovery.
2 4§ : Functional Description:
8 & §1 : 1) Allocates the direct data path permanently
4 S; 3 ;’ Assigns the controller data channel permanently
084 39 3 ) Clears the Control and Status Register
88 2 gg : 4) If power recovery, requests device time-out
0084 56 : Inputs:
0084 59 :
80 4 S8 ; R4 = address of CSR
084 59 ; RS = address of IDB
0084 60 ; R6 = address of DDB
0084 61 ; R8 = address of CRB
0084 565 3
8832 Eg‘ ; Outputs:
0084 65 ; VECSV_PATHLOCK bit set in CRBSL_INTD+VECSB_DATAPATH
0084 566 ; UCB address placed into 10BSL_OUNER
0084 567 ;
0084 568 ;
8084 569 ;--
086 570
0084 571 XI_CONTROL_INIT:
0084 §7§
SO 18 AS DO 0084 7 MOVL IDBSL_UCBLST(RS) ,RO : Address of UCB
06 A5 50 DO 0088 574 MOVL RO, IDBSL_OWNER(RS) : Make permanent controller owner
64 AD 10 A8 008C 575 BISW  #UCBSM ORLINE, -
838 3;? uCcBsSw_STS(RO) : Set device status ‘‘on-Line'’
090 578 ; 1f powerfail has occured and device was active, force device time-out.
090 ;79 : The user can set his own time-out interval for each request. Time-
8838 g? : out is forced so a very long time-out period will be short circuited.
05 64 AO 05 EO 0092 28; BBS #UCBSYV_POWER, -
009 UCBSW_STS(ROJ,108 ; Branch if powerfail
37 A8 80 8F 88 8095 4 BISB  #VECSA PATHLOCK, -
03: ; 108 CRBSL_INTDOVECiﬁ_DAtAPAtH(R8) ; Permanently allocate direct datapath
9A
S0 OF AS 9g §§9A 8 CvViB 10B$B_COMBO_CSR_OFFSET(RS) ,RO : GET OFFSET TO MAIN DMF CSR
10 AS 8 09? 89 SuBB 10B$8_COMBO_VE TOR 0FFSST(§S).° : CALCULATE AND LOAD THE
6440 08 AS 0A 590 10B$B VECTOR(RS) , (R4)CRO] : VECTOR ADDRESS
300 30 0AS §91 BSBW XI_DEV_RESET : Reset port
S 00A8 92 RSB : Done

-
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XIDRIVER 16=-SEP=-1984 :1 AX/VMS M
v&«-&og XI_READ HR!TE. Data transfer FDT g-SEP- 38 ?2 ;g } !DRIVER
:9 SBTTL XI_READ_WRITE, Data transfer FDT
A
:9 93 3 XI JREAD_WRITE, FOT for E E READVBLK.READPBLK.URITELBLK.HRITEVBLK
A9 9
:3 g§? Functional description:
A9 6 5 3 1) Rejects QUEUE 1/0's with odd transfer count
0A9 68 3 2) Rejects QUEUE 1/0's for DMA request to UBA Direct Data
QA9 604 ; PATH on odd b to boundary
8A 285 s 3) Stores roauosg ti ne-o?g count specifiod 1n P3 into IRP
A 9 : 4) Stores CTRL bits specified in P4 into IRP
8:3 gga : 6) Checks block mode transfers for memory modify access
§0A9 609 : Inputs:
0A9 610 ;
00A9 611 ; R3 = Address of IRP
00A9 61§ : R& = Address of P(B
00A9 613 ; RS = Address of UCB
00A9 614 ; R6 = Address of C(B
00A9 615 ; AP = Address of P1
00A9 616 ; P1 = auffor Address
00A9 617 ; P2 = Buffer size in bytes
00A9 618 ; P3S = Request time-out Eeriod (conditional on IOSM_TIMED)
00A9 619 ; P4 = Value for CSR CTRL bits (conditional on IOSM_SETFN
8828 g ? : PS5 = 0 for Request A, for Request B (DMA)
00A9 6 ; s Outputs:
00A9 623 ;
00A9 624 ; RO = Error status if odd transfer count
00A9 625 ; IRPSL_MEDIA = Time-out count for this request
0A9 6 ? 3 IRPSL_SEGVBN = CTRL bits for PORT CSR
0A9 627 ;
00A9 628 ;--
00A9 629
§8:3 g ? XI_READ_WRITE:
09 04 AC 9 00A9 6 ; BLBC P2(AP) ,20% ; Branch if transfer count even
SO0 14 ; 80AD 633 108: MOVIWL #SSS BADPARAM,RO : Set error status code
00000000°'GF 1 082 g g JMP G*EXESABORTIO" : Abort request
51 20 A3 3C 8836 63? 208: MOVZWL lRPSU FUNC(R3) ,R1 : Fetch 1/0 Function code
38 A3 08 A °8 8gA 3 MOVL  P3(AP msn. négsams» : Set request specifi
g:. 51 0 § F 638 BBS nosv f : Branch if time-out specified
8 A3 O0A C 8c; 639 MOVZWL #XI D Og
C 640 lRP! H DlA(R
0C AC 02 Og EF 8(7 641 30%: EXTZV  #0,#2,P4&(AP
48 A cc 66; IRPSL seevantns) ; Get value for CTRL bits
05 OOCE 64 RSB : Return

; Else set default timeout value

V04-00

Page 16

1 DRIVER.MAR;2 (1

cn

¢ time=-out count
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v64-501 X1_SETMODE, Set Mode, Set Char FDT 6-SEP-19SL ?6:§g:13 !onxven.snc:xxoaxveg.nAn:z .
CF 645 .SBTTL XI_SETMODE, Set Mode, Set Char FDT '
¢ oo,
E: §28 : XI_SETMODE, FDT routine to process SET MODE and SET CHARACTERISTICS
8%: gg? ; Functional description:
8CF 65; : If IOSM_ATTNAST modifier is set, queue attention AST for device
CF 653 ; Else, finish 1/0.
00CF 654 ;
00CF 655 ; Inputs:
08CF 659 :
00CF 657 ; R3 = /0 packet address
00CF 658 ; R4 = PCB address
00CF 659 ; RS = UCB address
00CF 660 ; R6 = CCB address
08CF 661 ; R? = Function code
00CF 66§ : AP = QIO Paramater list address
00CF 663 ;
0CCF 664 ; Outputs:
00CF 665 ;
00C# 669 3 If IOSM_ATTNAST is specified, queue AST on UCB attention AST List.
00CF 667 ; Else, use exec routine to update device characteristics
00CF 668 ;
00CF 669 ;==
00CF 670
00CF 671 XI_SETMODE:
00CF 67;
50 20 A3 3C O0OCF 67 MOVZWL IRPSW_FUNC(R3),R0 ; Get entire function code
28 5S¢ 08 E1 888; 2;2 BBC #10SV_ATTNAST R0, 208 : Branch if not an ATTN AST
00D7 676 ; Attention AST request
00p? 677
88 0p?7 673 PUSHR  #*M<R4,.R7> ,
57 00A0 C5 9 00D 67 MCVAB UCBSL _XI ATTIN(RS) ,R7 : Address of ATTN AST control block List
00000000°'GF 16 OOE 680 JSB G*COMSSETATTNAST : Set up attention AST
0090 8F BA O00E6 681 POPR #*M<R4G R7>
18 50 €9 O0OEA 685 BLBC RO,30% : Branch if error
68 AS 01 A8 8050 68 BISW  #UCBSM _ATTNAST, -
OF1 684 UCBSW_BEVSTS(RS) : Flag ATTN AST expected.
03 68 A5 01 E1 O0OF1 685 BBC #UCBSY _UNEXPT, = i
00F6 636 UCBSW _BEVSTS(RS),10$ : Deliver AST if unsolicited interrupt
0260 30 OO0OF6 687 BSBW X1 DEE ATTNAST
00000000°'GF 17 88;? ggg 108: JMP G*EXESFINISHIO : Thats all for now
00000000°'GF 17 ?S; gg? 208 : JMP G*EXESSETCHAR : Set device characteristics
51 D& 0105 692 30s: CLRL R1 : zero R1
00000000 GF 17 0}8; 234 JMP G*EXESABORTIO ; Abort I/0 with RO as status

o~



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

B88C S“#108V _RESET,R1,408 : Branch if not device reset
BSBW X1_DEV_RESET : Reset port

This must be a data transfer function - i.e. READ OR WRITE
Check to see if this is a zero length transfer.
: 1f so, only set CSR CTRL bits and return STATUS from CSR

€16
162RIVER = VAX/VMS DMF32 PARALLEL PORT DRIVER 16-S£P-19gb ?0:}2:11 AX/VMS Macro v04-00 Page 15
v04-001 X1_START, Star¢ 1/0 routines 6=-SEP=-1984 16:33:12 DRIVER.SRCIXIDRIVER.MAR;?2 (1%
} B 639 “* SBTTL XI_START, Start 1/0 routines
} B ggs ¢ XI_START - Start a data transfer, set characteristics, enable ATTN AST,
}gg ? ? : Functional Description:
§}Og ; § : This routine has one major function:
0100 704 ; 1) Start an 1/0 transfer. The CTRL bits in the pert CSR are set. If
8100 199 the transfer count is zero, the STATUS bits in the PORT (SR
}Og ;09 3 are read and the request completed.
8180 7§8 : Inputs:
0100 709 ;
0100 710 ; R3 = Address of the 1/0 request packet
0100 711 ; RS = Address of the UCB
010D 71§ :
010D 713 ; Outputs:
0100 714 ;
Q100 715 ; RO = final status and number of bytes transferred
0100 716 ; R1 = value of CSR STATUS bits
0100 717 ;
010D 718 ;=-
0100 719
010D 720 XI_START:
010D 7%1 A
8} g ;25 : Retrieve the address of the device CSR
010D 7264 ASSUME IDBSL_CSR EQ 0
S 24 AS DO 010D 725 MOVL UCBSL "CRB(RS) ,Ré : Address of CRB
54 2cB4 DO 0111 726 MOVL  @CRBSC_INTD+VECSL_IDB(R4) ,R4
0115 727 ; Address of CSR
0115 728
8} g ;gg : Fetch the 1/0 function code
51 20 A3 3¢ 0115 7% MOVZWL IRPSW FUNC(R3),R1 : Get entire function code
009A €5 S1 BO 0119 ng MOVW  R1,UCBSW FUNC(RS) : Save FUNC in UCB
52 51 06 00 EF 01 § 7; EXTZV  #10SV_FCODE, -
0} 3 ;Sg #108S_FCODE,R1,R2 : Extract function field
053 138
01 737
01 738
127 739
12A 740
fe 1
15h 78
12A 4
12A
120
12F
133
139
167
16A
16D

OO OMMAANONININININININOININININININ) = wd e ed = ek e b O O O O O O OO

74
TE AS BS 745 408: TSTW ¥CBSH_BCNT(RS) : Is transfer count zero?
S0 12 74 BNEQ 00% : No, continue with data transfer
3 51 09 E1 74 88C CAPIOSV_SETFNCT,R1,608 ; Set CSR CTRL specified?
74 DSBINT : Disable Interrupts
76 SETCTRL : Set CTRL bits in CSR
51 64 3¢ 750 MOVZWL XI_CSR(R4),R1 : Save (SR
731 ENBINT : Enable Interrupts
02 N 752 BRR 708 : Skip clearing of R1
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31
0060 8F

64
50 0

50 7E A5
00A&4 C5 50 FF 8F

= VAX/VMS DMF32

XI_START,
16F 753

D¢ Q16F 794
A8 0171 755
105 136

3¢ 0176 75
129 738

17F 75

17F 760

17F 761

12E 762

17F 76

17F 764

3¢ 017F 765
78 0183 768
018A 76
018A 768
018A 769
018A 770
o18A 771
18 772

018A 77
018A 774
018A 775
018A 7768
018A 777
018A 778
018A 779
018A 780
018A 781
o18A 782
018A 78
018A 784
018A 785
018A 786
018A 787
018A 788

91 018A 789
13 0180 790

D 16
PARALLEL PORT DRIVER
Start 1/0 routines

"§3Ep-1082 18

1EAB, -

NORMAL ,RO

983: CLRL R1
$: BISW  #XI_CSRSM
Xl ;sn(aar
MOvVZWL #SSS_
REQCOM

3 Do the read or the write

1008:

MOVZWL UCBSW BCNT(RS)
#-1,R0,UCBSL_.I_DPR(RS)

- word mode tranfer

ASHL
.SBTTL

+
+

FUNCTIONAL CESCRIPTION:

and a read (f

RO

If the unsolicited interrupt fla
directly into memory withou wait

8i12 [ORIVER. SRER10

ng

Clear R1

Enable device interrupts (A £ B)

Set success
Request done

Get byte count
Make

for an interrupt.

V0
R

WORD MODE == Process word mode (interrupt per word) transfer

4
I

=0
VE

: Check for read function

WORD_MODE :
; Dispatch to separate loops on READ or WRITE
108:

CMPB #10$_READPBLK,R2

BEQL WORD_MODE _READ

0
R

.MAR; 2

yte count into word count

For a read, the system

Page

Data is transferred one word at a time with an interrupt for each word.
The request is handled separately for a write (from memory to port

rom port to memory).

For a write, data is fetched from memory, loaded into the ODR of the
port and the system waits for an interrupt.
waits for a port interrupt and the INBUF is transferred into memory.

s set, the first word is transferred

19
(13)
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v64-601 - word mode tranfer g-SEP-19gb ?6:§g:12 DRIVER.SRCIXIDRIVER.MAR;2 . (%g)'
92 ;¢ :
zg% : WORD MODE WRITE == Write (output) in word mode
FUNCTIONAL DESCRIPTION:

Transfer the requested number of words from user memory to
the port OUTBUF one word at a time, wait for interrupt for each

—bfC ©®e%c%c%cnenen

word.
8§o_nooe_ualte=
0110 30 " BSBW  MOVFRUSER Get two bytes from user buffer
DSBINT Lock out interrupts

Flag interrupt expected

Ve ®s s v

02 A4 $1 Bg MOVW R1,XI_OUTBUF (R4) Move data to port
64 0060 BF A BISW  #xi CSRSM_IEAB, -
XI_CSR(R4TY : Set Interrupt Enable (A £ B)
SETCTRL : Clear and set CTRL bits

: Wait for interrupt, powerfail, or device time-out
WFIKPCH XI_TIME_OUTW,IRPSL_MEDIA(R3)
: Decrement transfer count, and loop until done

I0FORK ; Fork to lower IPL
00A4 (5 87 DECW UCBSL _XI_DPR(RS) : ALl words transferred?
A9 12 BNEQ 10% : No, loop until finished.
: Transfer is done, clear interrugt expected flag and FORK
: ALl words read or written in WORD MODE. Finish 1/0.

RETURN_STATUS:

= 9 = MOVZMWL #SSS_NORMAL RO ; Complete success status
51 00A4 C5 02 AS MULW #2,UCBSL_XI DPR(RS) ,R1 ; Calculate actual bytes xfered
S1 T7EAS 51 A3 SUBwW R1,UCBSW™BCRT (RS) ,R{ : From requested number of bytes
SO 10 10 51 FO INSV R1,#16,4#76,R0 : And place in high word of
51  O00AA C5 3C MOVZWL UCBSW_XI C§R(RS)'R1 : Return CSR status
AR BICW  #<XI_CSRSM_CTRLO! -
XI_CSRSM_CTRL1>,~-
4 XI_CSR(R4) : Clear CTRL bits
0060 8F A8 BISwW #XT_CSRSM_IEAB,
64 XI_CSR(R4Y ; Enable device interrupts (A & B)

COOMMITIHATMTAMMMMMMMMMMMO O OO OO P 3 OO0 00000000000000000000000000

V=TT MON MO OO FOP PP P NIANNaan@ON MM AT
NN SN =2 O O 00 NOMN S AN =2 O O 00 N N 8 N = © O 00 O W BN LN = O 0 0 O

000000 00 00 0o GO 0o 00 0o G GO 0o GO 0O 0O OO OO 0O 0D O OO 0O 0D 0O OO 0B 00 0O 00 C 0O CD 0O 0D 0O CO OO0~~~ ~~
WA N NN N AN NN NI NN NINININININ) 2 = b b ed b b —d e 2 O O O O O OO0 OO O VOV VOV

POPOMO —> —2 —8 8 B3 32 2 b Db b5 %8B 2B 3B BB b Bodb BB 2355 A3 B Bad 2B

[elel=lelelelalelalalelelelelelalelelelelelalelealeleleclelelelelelelelelela]

REQCOM : Finish request in exec




h

GA 6B AS O
64 0060 8F
0051

00A4 (5

AD

FF&4

F 16
= VAX/VMS DMF32 PARALLEL PORT DRIVER 16=-SEP=-1984 00:16:1 AX/VMS M 4
- word mode tranfer 2- gb ?6:19:1} ! RCIX VOI

E4

A8

30

— @
o~

[l i e e il elelelelelelelelelelelelelelelelelei=lelal=]

VOO OOOOOWMWNNIVIWVIWES S5 S S NN = e e e e e wd b O O O O O O O OO0 OO0 OO0
TOMAONININNTTT T OOOOMMMMOOD VWVIOOOOOOMNOO OO OO OO OO

NONLNLNINININLNINININI NN NVRNININININ N NN NN NN N NN NN NN NINININAININNINONOND)

oONOCONOMWYINIAIWTIWTWNIVIWIVASS SN NN

S LIN =2 O VYO NS IR = O VO N NS LI = OO

0

-0
SEP=19 DRIVER.SRCIXIDRIVER.MAR;2

+4
WORD MODE READ == Read (input) in word mode
FUNCTIONAL DESCRIPTION:

Transfer the requested number of words from the port INBUF into

user memory one word at a time, wait for interrupt for each word.
If the unexpected (unsolicited) interrupt bit is set, transfer the
:i;st (l:st received) word to memory without waiting for an
nterrupt.

I TATE PR TR PR PR PR TR PR TR

WORD_MODE _READ:
SETIPL UCBSB_DIPL(RS)

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

BBSC #UCBSV_UNEXPT, =
- UCBSH-DEVSTS(ﬁS).ZOS ; Branch if unexpected interrupt
108: BISW #X1_CSRSM_IEAB, =
XI_CSR(R4TY ; Set Interrupt Enable (A £ B)
SETCTRL : Clear and set CTRL bits

65 ; Wait for interrupt, powerfail, or device time-out

; Lock out interrupts

6

22 WFIKPCH X1_TIME_OUTW,IRPSL_MEDIA(R3)

93 : Decrement transfer count, and loop until done

;1 > I0FORK ; Fork to lower IPL
3;% i BSBW MOVTOUSER ; Store two bytes into user buffer
;S : Send interrupt back to sender. Acknowledge we got last word.

7? DSBINT

73 DECW UCBSL_XI_DPR(RS) : Decrement transfer count

7 BNEQ 108 ; Loop until all words transferred
30 SETCTRL

1 ENBINT
82 BRW RETURN_STATUS ; Finish request in common code

Page (f

1

3)
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= word mode tranfer DRIVER.S 1 RIVER.MAR;2
4 ;
S : MOVFRUSER = Routine to fetch two bytes from user buffer.
? INPUTS:
3 RS = UCB address
91 OUTPUTS:

LA TETE PR TE TR PR TR TR )

A
A
A
A
A
A
A
A
A 9
A 9 R1 = Two bytes of data from users buffer
§ : 3; Buffer doscriptor in UCB is updated.
A 9 .ENABL LSB
02A 97 MOVFRUSER:
N 1 DE 02A 98 MOVAL =(SP).R1 . Address of temporary stack loc
¢ 0 A A 99 MOVZBL #2,R2 : Fetch two bytes
00000000°'GF 16 A8 00 JSB G~ {0CSMOVFRUSER ; Call exec routinc to do the deed
51 B8E 00O AE 901 MOVL (SP)+,R1 : Retrieve the bytes
0OE N Bl 90 BRB 20$% ; Update UCB buffer pointers
i
8 g 385 + MOVTOUSER - Routine to store two bytes into users buffer.
028 909 : INPUTS:
028 908 ;
028 909 ; RS = addre
8 g 3}? : UCBSH XI INBUF(RS) Location where two bytes are saved
8 g 3}; : OUTPUTS:
028 916 ; Two bytes are stored in user buffer and buffer descriptor in
858 915 ; UCB is updated.
8 916 ;
B 917
] 918 MOVTOUSER:
51 00A8 C5 9¢ 8 919 MOVAB UCBSU X1_INBUF (R5) ,R1 : Address of internal buffer
S¢ 02 9A B8 920 MOVZBL R
00000000°GF 16 B8 921 Mocsnovrousea ; Call exec
C 9 ; 208: ; Updlto buffer pointers in UCB
7C AS gz A0 ¢l 9 ADDW 2,UCBSW _BOFF (RS) Add two to buffer descriptor
7C AS  FEOO 8F AA 02C5 924 BICW é<~xo1rr> UCBSW aomab Modulo the page size
06 1 (B 925 BNEQ i EQ, no page boundary crossed
78 A5 04 C sg g 9 308 ADDL 04 UCOSL_SVAPTE(RS) ; Point to next page
05 D1 9 g RSB
D2 9 .DSABL LSB
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v&k—&Oﬁ XI_TIME_OUTW, Device t&ne-out routine 2 SEP-19g4 ?2:!&:1} DRIVER.SRCIXIDRIVER.MAR;2 . (ik)‘
g 1 3 SBTTL XI_TIME_OUTW, Device time-out routine
g g § Device TIME-OUT
D g § : Clear port CSR
g 3 ? : Return error status
g § s : Power failure will appear as a device time-out
D 40 °
g 329 XI_TIME_OUTW: ; Time=out for WORD mode transfer
00EOD go D Li BSBW XI_DEV_RESET : Reset controller
50 022C S; DE 8 BA 82; ?EgEHL g?Si_TIHEOUT.RO : Error status
68 AS B4 020DC 949 CLRW UCBSW DEVSTS(RS) : Clear ATTN AST flags
AA 02DF 94 BICW #<UCBSM_TIM ! -

02E0 948 UCBSM_INT ! =

8 E0 949 CBSM_TIMOUT ! =
E0 950 UCBSM_CANCEL ! =

02E0 951 UCBSM”POWER> , -

64 AS 0068 8F 02E0 95; UCBSW_STS(RS) ; Clear unit status flags
02E5 95 REQCOM ; Complete I/0 in exec
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The driver is called at its Wait For Interrupt point if an
interrupt was expected.
The current value of the port CSR's are stored in the UCB.

XIDRIVER - VAX/V -SEP=1984 00:16:1 AX/VMS Macro V04=00 Page 24
v&a-&o‘ X1_INTERRUPT, Interrupt service routi g-SEP-19 4 ?2=i§:1} !DRIVER.SRCJXIDR!VER.HAR:Z . (iS)-
ES ; SBTTL XI_INTERRUPT, Interrupt service routine for PORT
59 : XI_INTERRUPT, Handles interrupts generated by port
Sg : Functional description:
21 3 This routine is entered whenever an interrupt is generated
86§ 3 the port. It checks that an interrupt was expected.
2 3 not, it sets the unexpected (unsolicited) intcrrugt flag.
964 ; ALl device registers are read and stored into the UCB. :
965 ; f an interrupt was expected, it calls the driver back at its Wait 3
969 : For lntorrunt oint.
gg 3 Deliver ATTN AST's if unexpected interrupt.
39§ : Inputs:
§ 971 ; 00(SP) = Pointer to address of the device IDB
97§ 3 04(SP) = saved RO
0 37 : Og(SP) = saved R1
0 76 : 12(SP) = saved R ?
0 975 : 16(SP) = saved R |
0 979 : 0(SP) = saved R4 r
0 977 : 4(SP) = saved RS : |
8 978 ; g(SP) = saved PSL :
378 : (SP) = saved PC ?
8 981 ; Outputs: f
0 9 g : |
983 ;
§ 984 ;
985 ;
0 986 ;
0 987 :
8 988
989
0

: back.

OO M M AT AN AMAMTAMMMMMMMMMMMMMMMMMMMmMmMMMMmMMmMMmMmMmMMmMMmMmMMmMmMmMMmMmMmmMm O
ed b cnd e e =B (I VIOV OIO NN = =2 MDD ODDODODODODODODODOODODOODODODODODOODODODODODODODOODODODOOOE® 0

XI_INTERRUPT: ; Interrupt service for PORT
5S¢ 9 0O 990 MOVL a(SP)+ R4 ; Address of IDB and pop SP .
¢ 64 8 331 : Mova (R&) ,Ré ; CSR and UCB address from IDB
0 33‘ : Read INBUF and CSR |
00A8 C5 04 A4 BO 995 ° MOVW X1 _INBUF(R4), = |
999 UCBSW_XI_INBUF (RS) : Read input data
66 B0 99 Moww X1 _CSR(RZ) ,- |
00AA (5 83 UCBSW_XI_CSR(RS) : Read CSR
1000 ; Check to see if device transfer request active or not
1001 ; If so, call driver back at Wait for Interrupt point and
} i s Clear unexpected interrupt flag.
0D 64 AS 01 ES 1004 BBCC #UCBSV_INT, =
} 5 UCBSW_STS(RS) ,108 : 1f clear, no interrupt expected
} 9 : Interrupt expected, clear unexpected interrupt flag and call driver
1%
68 AS 02 AA } g

-t QOO0

BICW IUCESH UNEXPT, =
uce H_DEVSTS(ﬁS) ; Clear unexpected interrupt flag
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vb«-&o? XI_INTERRUPT, Interrupt service routi g -SEP-1 85 ?2 ;g 1 !DRIVER SRCIXIDRIVER HAR-Z " (‘5)1
53 10 Ag 02 3 1 1; MOVL ucas FRS (RS) ,R3 ; Restore drivers R3
0cC 3 1 101 JSB gggs PC(RSS Ca%l driver back after WFIKPCH
E -1 E } }‘S' BRE : Exit
& 19 : Deliver ATTN AST's if no interrupt expected and set unexpected
E 1017 ; interrupt flag.
E 1 13
E 1019 108:
68 AS 02 A8 1020 BISW #UCBSM_UNEXPT
12 1021 UCBSW BEVSTS (RS) : Set unexpected intorrupt flag
8051 30 12 1 i BSBW XI_DEC _ATTNAST : Deliver ATTN AST®
0060 8F A8 15 1 BISW JXI CSRSM_IEAB,-
64 }: } g XI_CSR(R4T ; Enable device interrupts (A & B)
031A 1 g : Restore registers and return from interrupt
031A 1
031A 1028 20$%
3F BA 0§1A 1029 POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore registers
02 031C 1030 REI : Return from interrupt
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* «SBTTL XI_CANCEL, Cancel I/0 routine
XI_CANCEL, Cancels an 1/0 operation in progress

hI 8

Functional description:

Flushes Attention AST queue for the user.

If transfer in progress, do a device reset to port
and finish the request.

Clear interrupt expected flag.

LIATETAETE PR A TEAPATA A A PR TR PA A TA TR PO TR 1

Inputs:
Rg = negated value of channel index
R3S = address of current IRP ;
R4 = address of the PCB roguesting the cancel
RS = address of the device's UCB
Outputs:
XI_CANCEL: : Cancel 1/0

1A 68 A5 00 ES BBCC #UCBSV_ATTNAST, =

UCBSW_BEVSTS(RS),208  ; ATTN AST enabled?
: Finish all ATIN AST's for this process.

00C4& 8F 88 PUSHR #*M<R2,R6,R7>
56 5 D MOVL R2,R6 : Set up channel number
57 00AO C5 9E MOVAB  UCBSL XI ATTN(RS),R?  : Address of Listhead
00000000°'GF 16 JSB G*COMSFLOSHATTNS : Flush ATTN AST's for process
00C& 8F BA POPR #*M<R2,R6,R7>
68 AS 02 AA BICW  #UCBSM UNEXPT, =
UCBSW_BEVSTS(RS) : Clear unexpected interrupt flag

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

208:

NNNNOOCONONONONG OO O YNNIV SS 5 85 85 85 85 85 5 8 5 WA i I

0000000000000 O0O0O0O0O0O0O0O0O0OOOOOO
NS AN = OO 00 NOM VS N =2 © O 00 N O N 8 LN = © 0 00 NOM WL S AN =2 OO GO NIOM N 8Ll

[ S R R P e R R e e e e R e T R R S SRR SRS, Y NP QUSSR QY (U N S YU QU S Y Y SO, YU P S Y Y

) SETIPL UCBSB DIPL(RS) : Lock out device interrupts
00000000°GF 16 ) JSB G*I0OCSCANCELIO : Check if transfer going
16 66 A5 03 E1 7 BBC #UCBSV_CANCEL, -
; uCBsSw_STS(RS),308 : Branch if not for this guy
50 0830 gf 3C 78 MOVZWL #SSS_CANCEL RO ; Status is request canceled
1 D& 7 CLRL R1
68 AS B4 80 CLRV UCBSW _DEVSTS(RS) ; Clear unexpected interrupt flag
A 1 BICW #<UCBSM_TIM !
i UCBSM_BSY !
UCBSM_CANCEL ! -
4 UCBSMTINT ! =
S UCBSM_TIMOUT>,~
64 AS 014B BF 9 ucBsSw_STS(RS) : Clear unit status flags
3 REQCOM : Jump to exec to finish 1/0
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V002008 XI_DEL_ATINAST, Deliver ATIN AST'S 8-3Ep-108¢ 10:38:10 YONTVER. SRR IR IveR mn;2 Poo° 38,
2 } g . .SBTTL XI_DEL_ATTNAST, Deliver ATTN AST's
} g s XI_DEL_ATTNAST, Deliver all outstanding ATTN AST's
} 3 ; Functional description:
1099 This routine is used bx the port driver to deliver all of the
62 118 5 outstanding attention AST's. It is copied from COMSDELATTNAST in
66 1101 ; the exec. In addition, it places the saved value of the port CSR
g }} : and Input Data Buffer Register in the AST paramater.
22 }} ; Inputs:
66 1106 ; RS = UCB of unit
66 1107 ;
0%66 1108 ; Outputs:
0366 1110 : RO.R1.R2 Destroyed
: .R1, estroye
0366 1111 ; ag.aa.ag Presorzed
0366 1112 ;==
366 11 XI_DEL_ATTNAST:
&9 68 AS 00 ES 66 11 88CC #UCBSV_ATTNAST, - ;
68 11 UCBSW_BEVSTS(RS),308  ; Any ATIN AST's expected? |
38 BB 68 11 PUSHR  #*“M<R3,R4,R5> : Save R3,.R4,RS )
S1 08 AE DO 036D 1117 108: MOVL 8(SP) ,R1 : Get address of UCB
52 O00A0 C1 9 0371 M MOVAB  UCBSL_XI_ATTN(R1) ,R2 : Address of ATTN AST Listhead
55 6; Dg 0376 11 MOVL (R2) RS : Address of next entr; on List
3 13 0379 N BEQL 20% : No next entry, end of loop
68 A1 02 AA 0378 N BICW #UCBSM_UNEXPT, =
037F 11 UCBSW bsvsrstﬁn ; Clear unexpected interrupt flag
62 65 DO O37F N MOVL (RS),TR2) : Close list
1EAS 00A8 C1 B0 O BS 1 MOVW UCBSW_XI_INBUF (R1), -
0388 11 ACBSL_KAST+6(RS) ; Store INBUF in AST paramater
1C AS O00AA C1 B0 0388 11 MOVW UCBSW_X1_CSR(R1), =
038¢ 11 ACBSL _KAST+4(RS) ; Store CSR in AST paramater
DC AF  9F 038t 11 PUSHAB B*10% : Set return address for FORK
0391 1 : so that it loo?s through all AST's
33} }} FORK : FORK for this AS
%8; }} : AST fork procedure
10AS 18 A5 70 0397 11 Mova ACBSL _KAST(RS) ,ACBSL_AST(RS)
9¢ N : Re-arrange entries
0B AS 0 AS 98 9% 1" MOVB ACBSL _KAST+8(R5) ,ACBSB_RMOD (RS)
0C AS & AS D Al 1 MOVL ACBSL_KAST*1§(RS’.ACBS[_PID(RS)
18 AS D& As 1 CLRL ACBSL _KAST(RS)
52 01 9A A9 1 MOVZBL #PRIS_I0COM,R2 : Set up :riority increment
00000000 GF 17 Ag }} JMP G*SCHSQAST s Queue the AST
38 BA 1" ggs: POPR #*M<R3, R4 ,R5> : Restore registers
5 & N $: RSB : Return
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XI_DEV_RESET, Device reset routine 6-SEP-1984 16:33:12 [(DRIVER.SRCIXIDRIVER.MAR;?2 (18) |

BS 1145 .SBTTL XI_DEV_RESET,  Device reset routine ' |
B 11&? s ;
g gS }}28 : XI_DEV_RESET = Device reset routine |
0385 1149 : This routine raises IPL to device IPL, performs a device reset to |
8 gg }}S? ; the required controler, and re-enables device interrupts.
0385 11;; : Inputs:
0385 1153 ; 3
0385 1154 ; R4 = Address of Control and Status Register
8385 }}SS 3 RS = Address of UCB '
Oggg 11?9 ; Outputs: i
0385 1158 : |
0385 1159 ; Controller is reset, controller interrupts are enabled i
0385 1160 ; ,
0365 1161 i |
0385 116§ g
0385 1163 XI_DEV_RESET: ;
0385 1164 |
0385 1165 DSBINT ; Raise IPL to lock all interrupts -
0388 1166 j
4000 BF AB 0388 1167 BISW #X1_CSRSM_RESET,- : |
64 038F 1168 X1_USR(R4T ; Reset device
03C0 1169 : : f
03¢0 1170 TIMEWALT = ; Timewait to allow reset 1
030 11N TIME = #500,- ’
03¢0 117; BITVAL = #XI_CSRSM_RESET,- |
03C0 117 SOURCE = XxI_USR(R4T,~-
03C0 1174 CONTEXT = W, -
03C0 1175 SENSE = .FALSE.
03E9 1176
0060 8F AB O03E9 1177 BISW #X1_CSRSM_IEAB, ;
64 8;5% }};g XI_CSR(R4T ; Enable device interrupts (A & B)
O3EE 1180 ENBINT ; Restore IPL f
05 O03F1 1181 RSB
03F2 1182 .
03F2 1183 XI_END: : End of driver Label
03F2 1184 .END
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- $30P

- ACBSB_RMOD

ACBSL_AST

ACBSL_KAST

ACBSL PID
ATS UBA

contrLUSHA11ns
COMSSETATTNAST
CRBSL_INTD
CRBSLTINTD2
DCS REALTIME
DDBSL_DDT
DEVSM_AVL
DEVSM_IDV
DEVSM_ODV
DEVSM_RTM
DPTSCLENGTH
DPTSC VERSION
DPTSIRITAB
DPTSM_SvP
DPTSREINITAB
g?l“?aoa11c

i
DYNSC_CRB
DYNSC_DDB
DTNeE-Des
EXESABORTIO
EXESFINISHIO
EXESFORK
EXESGL_TENUSEC
EXESGL™ UBDELAV
EXESIOFOR
(lESREAD
EXESSENSEMODE
EXESSE TCHAR

10888_COMBO_CSR _OFFSET
$8 Sgn?g“vecton OFFSET

SEE5S
FEEEE

CcECccw
LU

e e By B B Bt B Bt Bt Pt Bt B2 B8 B Bt B B
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000080 g

0800 0

8 0000
000001
0000001
0000000¢C

00000001

tRERRREY
TRRRRREY

00000024

0000000C

TR RRREY
TR RRREY
TERERREEY
TR RRETERY

00000032

0000001

TRERARER
TR RRTRER
TRRERRERR
ERREERNER
TRERETEN
tEkRRRERER
tERRREER
(2222222
tERRREEY
tERRRERY

0000004C

€ € > >

3¢ 3¢ 3 3¢ 3 3 3 3 > >

02

oo
NN
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rororOrN

02
02

(=l=lelelelelelelele]
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108 _SE

CSRETURN
CSWFIKPCH
RPSL_MEDIA

IRPSL_SEGVBN
IRPSW_FUNC
MASKH™
MASKL
MOVFRUSER
MOVTOUSER

I

10
IOCSREQCOM
10

10

1

PRS 1

PRI! locon
RETURN_STATUS
SCHSQAST

sii..
$S$_BADPARAM
SSS_CANCEL
SSS_NORMAL
SSS"TIMEOUT
UCBSB_DEVCLASS
UCBSB_DEVTYPE

C
UCBSM_CANCEL
UCBSM_INT
UCBSM”ONL INE
UCBSM_POWER
UCBSA_TIN
UCBSA_TIMOUT
UCBSM_UNE XPT
UCBSV_ATTNAST

16-SEP-1984 00:1
6-SEP-1984 16:

8:

NN Huuwnnnnun

L= o000 d =l =lwlelelelalelelalelelesl=lelelale]

TRt eAe®
L2222 2]
TRkt Y
TR RS
tRRREARRNY
TR ENY
TRRRAEANY

00000038

(=lelol=lelelelel=d=d"4
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Symbol table 6-SEP-19gL ?6:%2:12 DRIVER. SRCIXIDRIVER. MAR; 2 % de
UCBSV_CANCEL = 00000003
UCBSV_INT z 8 0001
UCBSV_POWER = 005
UCBSV_UNEXPT = 00000001
UCBSW_BCNT = 0000007E
UCBSW_BOFF = 0000007
UCBSW_DEVBUFSIZ = 0000004
UCBSW_DEVSTS = 0000006
UCBSW_FUNC = 0000009A
UCBSW_STS = 00000064
UCBsu=x1 - NBUF 000000AB
VECSB-DATAPATH - 00000013
VECSL_IDB = 00000008
VECSL_INITIAL = 0000000C
VECSMTPATHLOCK = 00000030
WwORD_MODE 0000018A R 03
WORD_MODE _READ 0000020C R 03
WORD “MODE _WRITE 0000018F R 03
x18DB71 00000000 RG 03
XISK_VEC OFFSET = 00000002
x1_CANCEC 0000031D R 03
X1 (ONTROL INIT 00000084 R 03
XI_CSR 00000000
XIZCSRSM_CTRLO = 00000001
XI_CSRSM_CTRLY = 00000002
Xi_CSRSM_IEAB = 00000060
XI_CSRSM_INTENB_A = 00000020
XI_CSRSM_INTENB_B = 00000040
XI_CSRSM™RESET = 00004000
X1_DEF _BOFSI1Z = Q000FFFF
X1 DEF -TIMEOUT = 0000000A
X1 DEL ATTNAST 00000366 R 03
XI_DEV_RESET 00000385 R 03
XIZEND™ 000003F2 R 03
XI_FUNCTABLE 00000038 R 03
X1_INBUF 00000004
XxI_IND 00000006
XI_INTERRUPT 00000%58 R 03
XI_MISC 00000004
X1_OUTBUF 0000 S
II_READ WRITE 000000A9 R 03
X1_SETMODE 000000CF R 03
XI“START 8oooowoa 3§
XI_TIME_OUTW 0000202 R

+ —-—d

! Psect synopsis !

L e +
PSECT name Allocation PSECT No. Attributes
. ABS . 000000 ( .) 00 ( 0.) NOPIC WUSR CON ABS LCL NOSHR noexe NORD NOWRT NOVEC BYTE
I v e a R DEBL WM B HERTHECR W BN
$$$115_DRIVER 003F2 ( 1010.) 8§ ( §.) NOPIC USR C(ON REL LCL NOSHR EXE RD  WRT NOVEC LONG
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VAX=11 Macro Run Statistics 6-SEP-1984 16:33:12 L[DRIVE

D e R &

! Performance indicators !

B T T e R +
|

Phase Page faults  CPU Time Elapsed Time
' Initialization 30 8o:oo:oo.g4 00:00:00.71
-goana?d processing 282 8:§8:?2. g 88:88: .gg
ass :00:14. :00:51.
3y-boé table sort 21? 88: 0:0§.§S 08:08:?§.;8
ass : H . H H .
Symbol table output 20 80:§8:8 .1g 80:80:0 .59
Psect synopsis output 1 00:00:00.01 00:00:00.10
(ross-reference output 00:00:00.00 00:00:09.80
Assembler run totals 866 00:00:19.94 00:01:13.30

The working set Limit was 1950 pages.
118674 bytes (232 pages) of virtual memory were used to buffer the intermediate §ode.
There were 110 pages of symbol table space allocated to hold 1953 non-local_and 39 local symbols.
1184 source Lines were read in Pass 1, produc1n§718 object records in Pass 2.
ma

40 pages of virtual memory were used to define cros.
demcccces s ca e s +
! Macro library statistics i
e ccnccccccscssscccccccscces

Macro Library name Macros defined

_SZSS‘DUAZS:ESVS.OBJJLIB."LB:1 24

$2558DUACB: [SYSLIBISTARLET.MLB;?2 9

TOTALS (all Llibraries) 33

2206 GETS were required to define 33 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:XIDRIVER/0BJ=0BJS:XIDRIVER MSRCS:XIDRIVER/UPDATE=(ENHS:XIDRIVER) +EXECMLS/LIB

S
R.

Ma
SR

cro V0

CIxI

4=00
DRIVER.MAR;2

e
(1

3
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