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EMT entry

EMTXIT
REBOOT

RTLOCK -

SWPFRC
Q10

I0STRT -

IOHANQ
IOFIN

IOFCPL. -

10CMPL
QCOMPL
FAKCMP

SETERR -

GETQ
QFREE
GETSYQ
GETRTAO
SETUMR

FREUMR -

GETUCH

PUTUCH -

SYBFAD
UACHK x
VALADzx
TOWAIT
I08TOP
T0OHALT

pvsToP -
IOTIMR -
CANIOT -
SETHAN -

MIOMWT
MIOMRD
HANXIT
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and initial processing

Exit from EMT processing

Kmon EMT to reboot the system

EMT to lock & job in low memory

Force outswap of jJjobs in certain memory range
Queue an 1/0 request ’

Try to stoart I/0 transfer

Place I/0 gueue request on handler list
1/0 operation completion

IOFIN processing done at fork level

Do cleanup on completed 1/0 queue element
Queue 3 completion routine request
Generate fake completion routine request
Set EMT evrror code and exit

Get a free /0 queue element

Return an I1/0 queue element to the free list
Get queue element for system 1/0

Get queue element for real-time use
Allocate Unibus map register

Free a Unibus map register

Get character from user’s buffer

Move byte to user’'s buffer

Set system buffer address in I/0 queue entry
Check validity of user address

Validate vuser address

Wait for /0 to finish

Wait for all of job’s 1/0 to finish

Abort all /0 for a job

fAbort I/0 for a device % job

Process handler timeout requests

Cancel all .TIMIO requests for a job
Update running copy of device handler
Mapped 1/0 move data to system buffer
Mapped 1/0 move data to user’s buffer
Exit from a mapped handler

— Device handler mapping routines -

MPPHY
PTBYT
GTBYT
PTWRD
EXTP1
CVTPHY
RELOC
BLRKMV

Convert mapped address to physical address
Move byte to user’s buffer

Get byte from user’s buffer

Move word to user’‘s buffer

External KPAR mapping routine for drivers
Convert a virtual address to a physical addr
Mapping relocation calculation

Memory block move routine
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.TITLE TSEMT T/8 EMY PROCESSOR
. ENABL  LC

. ENABL  AMA

. DEABL. @BL

Copuright {(C) 1974, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985.

S5%&H Computer Systems. Inc.
Mashville, Tennessee

this software is furnished under & license for use only

on a single computer system and may be copied only with
the inclusion of the above copyright notice. This
software, or any other copies thereof, may not be provided
or otherwise made available to any other person except

for use on such system and to one who agrees to these
license terms. title to and ownership of the software
shall at all times remain with S%H Computer BSystems, Inc.

LCBECT TSEMT

TOEMT:

e s s el s e s

= 177776 s PROCESS0OR 8TATUS WORD

System macros.

.MCALL . READW
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MACROS TO ENABLE AND DISABLE INTERRUPTS.
. MACRO DISABL ;i DISABLE INTERRUPTS

BIG #340, @#P5

. ENDM DISABIL.

. MACRO  ENABL ;s ENABLE INTERRUPTS

BIC INTPRI, @3PS

. ENDM ENABL.
Macro to print an error message when a system crash occcurs.
Arguments:
M&EE = Name of error message to print.

ARG = (Optional) argument value to display with error message.

. GLOBL DIEMSG, DIEARG, SYSBHLT

. MACRD DIE M56, ARG
MOV MSG, @#DIEMBE
CIF NB, ARG

MoV ARG, @#DIEARG

. ENDC '

Al GHSYSHLT

. ENDM DIE

Macro definition for calling global routines residing in
mapped system regions.

. MACRO  OCALL ENTADRD
LI B, ENTADLD
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. ENDC
ALl

. WORD
. ENDM

.ERROR ; 0OCall. SPECIFIED WITH NO ENTRY ADDRESS
. MEXIT

OVRHC i CALL THE OVERLAY HANDLER
ENTADD ; BPECIFY THE ENTRY POINT

; Global definitions

. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GL.OBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL

FREUMR, GETUMR, I0HANQ, CLWTIM, CVTPHY
TSEMT, I08TOP, S5YQIO, SYBFAD., I0STRT
UACHKB, UACHKW,: GETQ, SETC., ABTIO

GETSYQ, QI0, PUTUCH, GETUCH, FMM5G, SPLERR
EMTENT. I0FIN, GFREE. IOTIMR. SETHAN
IOWAIT, RTLOCK, S8WPFRC

SETERR, EMTXIT, I0HALT. CANIOT

PTBYT. GTBYT, PTWRD. MPPHY., ERRLOG, RTLOCK
BADEMT, QCOMPL, FAKCMP, GETRTQ, EXTP 1, BLKMV
REBOOT, USREMT., FILSPC, S5PSIZE, SPFLDV, SPFLNM
MIOMRD, MIOMWT. HANXIT. QF4I0T

READ, WRITE, RELOC

; @lobal references

. GLOBL
. GL.OBL
. GLOBL
. 6LOBL
. BLOBL
. 6L OBL
. GLOBL
. GLOBL
. GLOBL.
. GLOBL
. BLOBL
. GLOBL
. GL.OBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. eLOBL
. CLOBL
. 61L.0BL
. 6LOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. eLoBL
. GLOBL
. GLOBL
- GLOBL
. GLOBL
. GLOBL
. GLOBL

SGEMAR, LEWL L, EMTPLS, VPLAS

TSINIT, CUREMT, HANIOC, DOEMT. C. UBED, B8EMT
VSWPFL.: MAPPAR.: BASMAP, LOMAP., $MLOCK, $NLOCK
SEWFM, LSW, BCPEET, SP$J0B, SP4CMD, SASLOK
$DEAD, EMTLEY, CQ%CP, CP$STD, FRIVCO

CQ$LNK, CQERTN, COQ$PAS, DOSCHD., LCMPL
CA$JOB, CQERO, CAER1, BYSXIT, SNDMEM

INTPRI, LIOCNT, QHIPRI. NMFREQ, LPRI

VPARSG, NUMDEVY, CSHALC. CP$RT, QF$MI0, QF$CIO0
MEMSWP, POSLOK, CRUSPZ, EQ75MX, EMT376, RT11EX, ODTBAS
SYTIMH, SYTIML, SYSDAT, CQ$FLG, Q. FLAG
QF$SCR, CAQ$HOT, CAELOT. CAHRO, CQ$R1, ITHJOB
KPARS, KPARA, DSHABT, MRATHD

FRKGET, FORKQ, FQ$PRI. FQ$RTN, FQ$R1, FQ$R5, FAHR3
EMTBLK, 10Q81Z, CSHIO, DXENCA, Q. IC5W, Q. UCEW
CFLAG, ERRLOC, TOCMPL, LPRI, IT$5EQ

LSW4, $INKMN, VAL ADW, VALADB, PRIVCO

CS$ERR, CS$EQF, CS$0PN

SERFLG

I0ABFL, LW

RPDR

LSWéE, VPRIHI, S$RT. FP$MOV, FP$I10F, FP4I08, FP4I0A
EMTMAP, EMTSP, CHNNUM, LJBW, EM$S0F ., JSTKND
CXTEND, L.5W4, HANEBIZ

MI$UBP, MI$5BP, MI$UBO, MI$CWC

Q. DEVX

INTERR, $INKMN

CHNADR, EMTASP, EMTRAD

CORUSR, UPMODE. LITIME, S$HICP

BOTUNI, BOTCGR

UBUSMP, DX4DMA, DVFLAG, UMRBAS, UMSIOR
UM$WDS, UM$$8Z, UMREND. UMRWHD. Q. UMRX

Q. UMPRB, Q. UMVE, UMSUMR. UMRADR., UMENMR
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. GL.OBL
. GL.OBL
. GLOBL
. GLOBL
. GL.OBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. CLOBL
. GLOBL
. GLOBL
. 6L.OBL
. &LOBL
. CLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. oLOBL
. eLOBL
. GLOBL
. GLOBL
. GLOBL
. GLOBL

Q. UMPP

ABORT, EMTADR

CXTBAS, DX$MAP, MIOCHK

UROQ, EMTPS, QSRCH, CHKABT, QNSPND

S$NEDQ, DVSTAT, HANENT, FREIOQ, EMTCXT, EMTCXW
JEWL.OC, ENSYS, HANPAR

EMTCXN, UHIMEM
EMTERR, LSTATE, 5610WT, UMODE

C. CSW, Q. WONT

C. NUMQ, Q. JOB, Q. LINK, Q. BLKN, Q. FUNC

Q. COMP, Q. CHAN, €. DEVQ, Q. UNIT

Q. BUFF, Q. PAR, Q. PAD, C. SBLK, C. LENG, Q. CSW
LBASE, UTOCNT, Q. PAS

L8TPL

ENQTL., FRKPR1

S$I0FN, CQEPRI. ITHLNK

ITSRTN

CA$RNS

LEMTPC

LMXNUM, RGR, TGR

MXDTR, ZCLR, MXCER: EM$NQE

LCXPAR, CUPARGO

READ, WRITE

TTYIN. TTYOUT

PRINT

OVRHC, VPARYS, EXCJOB, SROMMR, SR3MMR, VCSHNB
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000000
000014
Q0D024
000026
000030

000034
000036
000046

0C0030
000112

PROCES

000015
00001
000007

000000
000000
000000

000000

015
124

S0OR

000074

012
130

i Ascii characters

i

CR = 15
LF 12
07

BEIL. ==

i Shared data areas for mapped

USREMT: . BLKW b6
FILSPC: . BLKW 4

. WORD 0
QWTCNT: . WORD 0

. WORD 0. 60.

CLWTIM:

Note: SPFLDV., S8PFLNM.
magtape directory operations

L S

SPFLDV: . BLKW 1

SPFLNM: . BLKW 4

SPBIZE: . WORD 0
. EVEN

3 Text messages.

CNLLIST BEX
i Note:

S G000 S 00000 et 4 RS et Ve i beare Mer v sasne $0000 s el ST Seem e Tess: Soenn Seskl TOUND S04SR0 SOHE Bhint e Seree Sosbe

oo oes Mo Foeer fante e Shace Sv sk Hett S4mit dhats fhame Shmen Soake Simee Sovim S Sonan Ssees Seave SHeNS Poe TS a0k otmd S0 PSS e S $asen oot e

iCarriage return
ilbine feed
i Bell

system regions.

i Argument area for internal USR emts

iHolds dev: file. extisizel spec for current emt
i [sizel for file specificed above

iNon—~zero == Some job waiting for Q element
iWait time for CLWAIT routine

Datas areas used for special device (mag tape) directory operations.
and SPSIZE must be allocated contiguously for

to work correctly.

iFile spec device name
iFile spec invelved in dir operation
iFile size returned by handler

FMMSE must begin on a word boundary so that XXXXXX is

5 word aligned (MOV instructions replace the form name).

. EVEN
FMMSG: . ASCIZ
SPLERR: . ABCIZ

. EVEN

CLIST BEX

LORZCLFOCLF><BELL>/ Mount

‘XXXXXX '’ form on YYN/<SCRO<LF>

/TSX=W-Error on write to spool file/
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1

2 ; TABLE FOR V1 TYPE EMTS WHICH SHOWS HOW MANY

3 ; ARGUMENTS ARE ON THE STACK.

4 ;

5 Q00154 0G0 VIGTK: . BYTE 0 i 000 DELETE

& 000157 000 . BYTE 0 i 020 LOOKUP

7 000160 001 . BYTE 1 ;i 040 ENTER

8 000161 000 . BYTE 0 i 060

7 000162 000 . BYTE Q i 100 RENAME

10 000163 000 . BYTE O i 120 BAVE STATUS
11 000164 000 . BYTE Q ;i 140 REOPEN

12 000165 000 . BYTE 0] i 160 CLOSE

13 0001646 003 . BYTE 3 i 200 READ

14 0001467 003 . BYTE 3 i 220 WRITE

15 000170 Q00 . BYTE 4] i 240 WAIT

16

17 B o ittt . o o e e e e o e S B o e S et S i o S e e
18 H Tabhle for group 16 EMY ‘s showing how many arguments are on the stack.
19 ;
20 000171 000 C168TK: . BYTE 9 3 340 TTYIN
21 000172 o0 . BYTE 0 i 341 TTYOUT
22 000173 001 . BYTE i i 342 DSTATUS
23 000174 001 . BYTE i i 343 FETCH/RELEASE
24 000175 375 . BYTE -3 i 344 CSIGEN
25 000174 375 . BYTE -3 i 345 CSISPC
26 000177 Q00 . BYTE 0 i 346 LOCK
27 000200 000 . BYTE 0O i 347 UNLOCK
28 000201 Qo0 . BYTE 9] i 350 EXIT
29 000202 000 . BYTE Q i 391 PRINT
30 000203 Q00 . BYTE 9] ; 352 BSRESET
31 000204 001 . BYTE 1 ;i 353 QBET
32 0002035 Q00 . BYTE 0 i 354 SETTOP
33 000206 004 . BYTE Q ;i 355 RCTRLO

34 000207 Q00 . BYTE O i 356 (undefined)
35 000210 Q00 . BYTE 0 ; 357 HRESET

. EVEN

L3
o
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000212
000216
000224
000230
000236
000242
000244
Q00254
0002546
0002460
000262
000264

000246
000272
000274
0C0300
000304
000306
000310
0C0314
000322

000326
000334
000340
000344
000350
000352
Q00356
0003460
000364
000370
000376
000400
000404
000410
000414
000420
Q00422

013746
016637
01374646
016637
013744
010637
062737
010544
010444
010344
0102446
010144

005237
0014046
012700
012704
012546
077402
010637
013737
010037

042737
105037
105037
013705
006545
010537
012604
010437
113701
032737
001406
01035461
106537
012661
020427
0010022
Q00127

OR

0000006
Q00004
0000006
000004
000000¢
000000
000012

0000006

0000006
0000006

00000086
00000086
0000006

0000006
0000006
0000006
0000006

0000008

0000006
0000006
0000006

0000006
0000006
0000006
104341

0000006

MACRO VO5. 04

0000006

0000006

0000006

0000006

QOO0

0000006
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3 EMTENT is entered directluy from an EMT trap.

; On

entry,

the processor will be in kernel mode and the stack pointer

3 will be pointing to an internal job stack.
i initial EMT processing consists of the following steps:

Cur

1.

b

3 .
i 3.
; 4.

EMTENT:

14

2%

i Initialize EMT context

ok N

5.

stack

Mav
MOy
MOV
MOV
MOV
MOV
ADD
MO
MOV
Moy
MOV
MOV

If an EMT is

INC
BEQ
MOV
MOV
MOV
508
MOV
MOV
MOV

BIC
CLRB
CLRB
MOy
MFPI
MOy
MOV
MOw
MOVB
BIT
BEQ
MOV
MFPD
MoV
CHMP
BNE
JMP

Save registers.
Save current EMT processing context.
Determine if this is a
Move arguments for EMT from either users argument ares (v2) or
{vl) to internal argument block (EMTBLK).

Jump off to appropriate

EMTPS, —(5P)
4(8P), EMTPS
EMTADR, —{8F)
4(5P), EMTADR
EMTASP, -(8P)
SP, EMTASP
#12, EMTASP
RS, -(8P)

R4, -(5P)

R3, -{8P)

R&, ={5P)

R1, —=(GP)

already being

EMTLEV

2%

#EMTCXT, RS
#HEMTCXW. R4
{R3)+, —{(5P)
R4, 14

SP, EMTSP
@HKPARS, EMTHMAP
RO, URO

stat

HCFLAG, EMTPS
EMTERR

INTERR
EMTADR, RS
-={(R9)

RS, EMTADR
{SP)+, R4

R4, CUREMT
CORUSR, R1
#UMODE, EMTPS
o%

R3, LEMTPC(R1)
@#.JSWL.0C
{GP)+, LJSW(R1)
R4, #104341

4%

TTYQUT

version 1 or version & format EMT.

EMT processing routine.

; BAVE PREVIOUS EMT PROCESSOR STATUS

; BAVE PS ON ENTRY FROM TRAP

;i BAVE PREVIOUS EMT PC

i BAVE PC OF TRAP

; SAVE OLD ARGUMENT STACK POINTER

; BET EMTASP TO POINT TO STACK TOP BEFORE EMT
; WAS DONE

performed, save EMT processing context.
; INCREMENT EMT PROCESSING LEVEL

i BR IF NO EMT IN PROGRESS

i POINT TO START OF EMT CONTEXT AREA

s GET # WORDS TO SAVE

i BAVE EMT CONTEXT ON STACK

; SAVE FRAME POINTER
;i Bave PAR 5 mapping value on EMT entry
; URO HOLDS USER‘S RO VALUE

us,

i CLEAR C~FLAG IN P8

i NO I/0 ERROR CODE YET

i NO INTERNAL ERROR CODE

i GET ADDRESS SAVED BY EMT TRAP

; GET EMT INSTRUCTION ONTO STACK

i BAVE ADDRESS OF EMT INSTRUCTION

i GET THE EMT INSTRUCTION

i SAVE THE EMT INSTRUCTION

i GET JOB INDEX #

; WAS EMT DONE IN USER MODE?

i BR IF NOT

; SAVE ADDRESS OF LAST USER-MODE EMT
s GET UBER’S JSW VALUE

; SAVE IN INTERNAL TABLE

;I8 THIS A TTYOUT EMT?

i BR IF NOT

i HANDLE TTYQOUT SPECIALLY FOR SPEED
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58 000424 020427 104351 %N CMP R4, #104351 ;I8 THIS A . PRINT EMT?

59 000432 001002 BNE 7% i BR IF NOT

&0 000434 000137 0000006 JMP PRINT i HANDLE . PRINT SPECIALLY FOR SPEED
&1 000440 020427 104340 76 CHMP R4, #104340 ;19 THIS A O TTYIN EMT?

&2 000444 Q01002 BNE 8¢ ; BR IF NOT

63 0004446 Q00137 0000006 P TTYIN ; 60 PROCESS . TTYIN

&4 000452 Q32737 000000C 0000006 8% BIT #UMODE, EMTPS ; WAS EMT DONE IN USER MODE?

65 000460 Q01407 BEQ 3% s BR IF NOT

bH& 000462 004737 0000006 CALL CRUSP2 i CHECK VALIDITY OF USER’S 5P

67 0004646 103004 BCC 3% i BR IF USER‘S 8P 18 OK

68 000470 013704 0000006 MOV EMTADR, R4 i BET ADDRESS FOR ABORT MESSAGE

&% 000474 000137 0000006 wJMP ABORT ; ABORT THE JOB

70 i

71 i Determine if this is a version 1 or version 2 format EMT.

72 ;

73 000500 012701 0000006 3% MOV $EMTBLK. R1 : GET ADDRESS OF AREA FOR ARGUMENT LIST
74 000504 120427 0003735 CMPB R4, #3735 iVersion 2 EMT?

75 0003510 Q013505 BEQ EMT375 ;i Br if yes

74 Q00512 120427 000374 CHMPB R4, #374 ;i VERSION 1 OR VERBION 2 FORMAT EMT?

77 000516 103070 BHIS V2EMT i BR IF VERSION 2 EMT
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000320
000522
000526
000530
000534
000340
000542

000544
000546
000550
000554
000556
000562
Q00566

000570
000572
000576
000602
000604
000606
000410
000414
0004616
000624

000&624
0004632
000634
000636
000640
Q00642
000644
0004646
000650
000452
00046356
000662

000664
000666
000670
000672
Q00674
000676

010405
042704
110421
042705
072527
110521
010021

106306
012603
120527
001015
113702
11620
002012

005402
106563
Q32726
001405
005202
000403
11630
001514
032737
001017

013703
010300
012321
07720:2
014043
020006
101375
160003
DAH0306
060337
060337
000471

106521

012621
077203
0103446
106604
000443

177760

177417
177774

000016

0000006
000171

000004
000001

000156

0000006

0000006

0000006
0000006

MACRO VOB,

0000006

VIEMT:

H

2%
1%:
3%

e e e e

ay: N

44

04

Do setup for

Friday i8-Dec-87 07:

a version

ob

Fage 5

i1 format EMT.

Convert emt to version 2 format and move arguments to EMTBLK.

MOV
BIC
MOVB
BIC
ASH
MOVB
MOV

Move

MFPD
MOV
CHMPB
BNE
MOVE
MOVB
BGE
. CBICEN &
Determine
NEG
MFPD
BIT
BEQ
ING
BR
MOVEB
BEQ
BIT
BNE

R4,R5
#"C17, R4
R4, (R1)+
#-C360, RO
#-4, RS
RS, (R1)+
RO. (R1)+

sp
{GP)+,R3
RS, #1646

2%
EMTBLK, R2

Gl&8TKR(R2), Ra

1%

R2

4{(R3)
#1, (8P)+
3%

R2

3%

VISTK(RS), R2

ARGF IN

#UMODE, EMTPS

4%

s GET EMT INSTRUCTION

; ISOLATE CHANNEL NUMBER

i STORE INTO EMTBLK

i LEAVE ONLY FUNCTION CODE

i RIGHT JUBTIFY

3 STORE FUNCTION CODE INTO EMTBLK

; UBERS RO VALUE GOES AS ARGUMENT 1

any arguments from user‘s stack to EMTBLAK.

i GET USER’S &P

;s INTO R3

i I8 THIS A GROUP 1& EMT?

i BR IF NOT

i GET SUB-FUNCTION CODE (CHANNEL #)
i GET # ARGUMENTS ON STACK

i BR IF NOT . CSIxxx

. C8ISPC have @ variable number of arguments {3 or 4).
how many we have this call.

i GET 3 AS # AREGS

i GET 3RD ARGUMENT ON STACK
3 I8 THERE A 4TH ARGUMENT?Y
s BR OIF NOT

i SET 4 AS # ARGUMENTS

i GET # ARGUMENTS ON STACK

i BR IF NO ARGUMENTS ON STACK

;i WAS EMT DONE IN USER OR KERNEL MODE?
i BR IF IN USER MODE

EMT was executed in kernel mode.
This means the arguments are under all the saved information we pushed

on entry to EMT processing.

information on the stack.

MOV
MOV
MoV
50R
MoV
CHMP
HHI
S5UB
ADD
ADD
ADD
BR
was done
MFPD
MOV
50R
MOV
MTPD
BR

EM

EMTASP, R3
R3, RO
(R3)+, (R1)+
R&, 6%
-(RQ), -(R3)
RO, 8P

5%

RO. R3

R3. SP

R3, EMTSP
R3, EMTASP
ARGF IN

in user mode.

(R3)+
{SP)+, (R1)+
Ra, 4%

R3, —(8P)

SP

ARGFIN

Pop the arguments and move down the saved
s GET POINTER TO ARGUMENTS ON STACK

; MOVE AND ARGUMENT FROM STACK TO EMTBLK
;i MOVE ALL ARGUMENTS FOR EMT
s MOVE DOWN OTHER INFO ON STACK OVER ARG AREA

i GET # BYTES STACK WAS REDUCED
i CORRECT SP

i CORRECT FRAME POINTER

; CORRECT ARGUMENT POINTER

This means arguments are on user—mode stack.
i MOVE ARGUMENT FROM USER’S STACK TO DUR STACK
;s MOVE HIS ARGUMENT TO OUR ARGUMENT AREA
s GET ALL OF HIS ARGUMENTS
; NOW RESET HIS5 STACK POINTER



TSEMT

VONTURLWLN -

-
Ll &

R

P AJ == = = b b e
= OJgONOUPRR

P
n

n
A}

ny
5

25
26
27
28
29
30
31
el
33
34
35
36
a7
as
39
40
41
4
43
44
45
464
47
48
49
50)
51
52
53
54
55
54
57

T/5 EMT PROCESSOR
EMT entry and

000700

000702
000706
000710

000712
000716
000720

000724
000730
000732
000736
000740

000744
000750
000756
000760
000762

000764
000770
000772
000776

001000
001004
001006
001010
001012
001020

001022
001030
001032
001036
001044

initial processing

001004

062700
010021
0004564

120427
103402
000137

032700
001003
020037
101402
004737

113704
Q32762
10003
106523
012605

0203527
103402
062705
0103521

Q12700
106523
012621
077003
042762
010201

123727
001002
000137
123727

001402

000000C

000376

0000008

000001

0000006

0055207

0000006

0000006

040000

000000C

000006

0000006

0000016

0000006
000001¢

MACRO VOG5, 04 Friday 18-Dec-87 07: 56

000000

0000006

0000436

000036

Fage &

Do setup for a version & format EMT.

VREMT:  BNE 1% ;BR IF NOT EMT 374
; Thie is an EMT 374. (RO Contains function—code, channel).
ADD #EI75MX#400, RO  : BIAS FUNCTION CODE
MOV RO, (R1)+ i RO HAS FUNCTION CODE AND CHANNEL
BR ARGF IN ;i THERE ARE NO OTHER ARGS FOR THIS TYPE EMT
i This is an EMT 375. {RO points to user’s argument list).
1% CMPB R4, #376 s MAKE SURE THIS REALLY IS AN EMT 375
BL.O EMT375 ;BR IF IT I8 375
JMP EMT376 ; BR IF 376 OR 377
i Validate the address of the argument block
EMT375: BIT #1, RO ; Is address even?
BNE 1% iBr if not
CHMP RO, UHIMEM ;i Is address in normal job area?
BLOS 5% iBr if yes
1% CALL VALADW ; MAKE SURE EMT ARG BLOCK ADDRESS IS8 VALID

i Get lst word from EMT argument block

9% MOVEB CORUSR, R2 ; Get jJob index number
RIS #$GEMAR, LEW11{(R2); Set flag saying to return O on MFPD trap
MOV RO, R3 ; GET ADDRESS OF USER’S ARGUMENT BLOCK
MFPD {R3)+ ;s GET USER’S FUNCTION CODE AND CHANNEL.
MOV (SP)+, RS

; Determine if this is an RT—11 or T8X system function

CHMP R3S, #100#400 i TSX EMT?
BL.O 2% s BR IF NOT
ADD #ICRTIIEX-100>#400, RS i BIAS FUNCTION CODE
2% MOV RS, (R1)+ i STORE FUNCTION CODE &% CHANNEL # IN EMTBLK
i Move arguments from user’s argument area to EMTBLK.
MV #4. RO ; Get # words to move
36 MFPD (R3)+ i GET AN ARG WORD FROM USER‘S AREA
MOV (8P)+, (R1)+ i MOVE INTO EMTBLK
s08 RO, 3%
BIC HECEMAR, LSW1IL1(R2); Clear flag that says we are getting args
MOV R2,R1 ;Carry Jjob index in R1

i Do fast check for shared run—time mapping

CHMPB EMTBLK+1, #1143+ RT11IEX-1003>; Shared run—time mapping?
BNE 4% i Br if not
JHMP SSEMT iGo do shared Tun—-time mapping
4% CMPB EMTBLK+1, #364 i PLAS EMT?
BEQ DOPLAS ; Br if PLAS EMT
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EMT entry and initial processing

o8 i MJump into TSEM2 overlau to complete EMT processing

59 ;

60 001044 000137 000000% ARGFIN: JMP DOEMT i Enter TSEMZ2 to complete processing
al ;

b2 i PLAS EMT

63 H

64 001052 005737 0000006 DOPLAS: TSET VPLAS s Was PLAS genned into system?

65 001056 001402 BEQ % ;Br if not

46 001060 000137 0000006 JMP EMTPLS iEnter TSPLAS overlay

67 Q0010864 012700 000007 9% MOV #7, RO iReturn error code O

&8 001070 005037 0000006 CLR URO ;Return O in RO

&9 001074 000137 0040367 JMP SETERR

70

71 B ot e ot 1 . o S £t ko e o i i e
7e i Invalid EMT

73 ;

74 001100 012700 177767 BADEMT: MOV #-11, RO ; ERROR CODE #

75 001104 000137 0040367 P SETERR
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—— [xit from EMT processing
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the end of processing of an EMT.
the user.

Job context block stack did not overflow.

;s CHECK FOR FIXED VALUE AT END OF STACK
i BR IF OK

; STACK OVERFLOW ~~ HALT SYSTEM

make sure

= yser in the current PSW.

iWas EMT executed in user mode?
;i Br if not

iMake sure previous—mode = user in PSW

Gee if an internal ervor code was specified.

i ANY INTERNAL ERROR CODE?
i BR IF NOT
i BET A8 REAL ERROR CODE

i GET CONTENTS OF ERROR CELL

i PUT EMT ERROR CODE IN LOW-ORDER BYTE
i BR IF THERE WAS NO ERROR

;s BET C-FLAG IN PS

i REBET ERROR CELL

in RO.

s GET VALUE TO BE RETURNED IN RO

Restore mapping for kernel PAR 5 region

iRestore mapping for kernel PAR 5 region

; RESTORE FRAME POINTER

; DID WE PUSH CONTEXT INFORMATION?
s BR OIF NOT

s POINT TO END OF CONTEXT AREA

i GET # WORDS TO RESTORE

s RESTORE EMT CONTEXT

THEMT T/5 EMT PROCERSOR MACRO VO5. 04 Friday 18-Dec-87 07
EMTXIT -~ Exit from EMT processing

1 CBBTTL EMTXIT

2 3

a3 i EMTXIT is jumped to at

4 H Contrael is returned to

5 ;

& ; Check to make sure the

7 i

8 001110 023727 0000006 1234546 EMTXIT: CHMP JETAND, #123A4056
? 001116 001410 BEQ 6%

10 001120 DIE HEMESOF ., #3
11 ;

i2 H If the EMT was executed in user mode,
13 ; previous—mode

14 H

15 001140 032737 000000 0000008 6% BIT #UMODE, EMTPS
14 001144 001403 BEQ 74

17 001150 052737 0000008 177776 BIS #HUPMODE, @H#PS
18 ;

i9 i
20 ;
21 001156 105737 0000006 76 TSTH INTERR
22 0011462 001403 BEQ 1%
23 001164 113737 0000006 2000000 MOoVR INTERR., EMTERR
=24 ;
=259 ; Return 1/0 error code to user.
2 ;
27 001172 106337 0000006 14: MFFPD @#ERRL.OC
28 001174 1137186 0000006 MOVE EMTERR. (8P)
29 001202 001403 BEQ 2%
30 001204 052737 0000006 0000006 BIS HCFLAG, EMTPS
31 001212 106637 0000006 g MTPD @HERRL.OC
32 ;
33 ; Return value to user
34 ;
3% 0012146 Q13700 000000¢ MOy URQ, RO
36 i
37 ;
38 i
39 001222 013737 0000006 000000¢ MOV EMTMAR, @HKPARDS
40 ;
41 H Restore EMT context.
42 i
43 001230 013706 000000C Moy EMTSP, P
44 001234 0035337 00000086 REC EMTLEV
4% Q01240 002406 BLT 3%
44 001242 012705 0000006 MOy HEMTC XN, RS
47 0012446 012704 0000008 MOV HEMTCXW. R4
48 Q01252 Q12640 44 MOy {SP)+, —(R5)
49 Q0123534 077402 508 R4, 4%

50 H

91 i Restore registers

5 ;

53 0012546 012601 3% MOy (SP)+, R1

54 001260 012602 MOV {SP )+, R

59 001242 012603 MW (SP)+, R3

96 0012464 Q12604 MOV (SP)Y+, R4

57 001246& 0126005 MOy (SP)Y+, RS



TSEMT

58
59
&0
61
b
&3
a4
69
bé
&7
-8
&9
70
71
72
73
74
79
76
77
78
79
80
81
82
83
84
895

T/8 EMT PROCESS
EMTXIT —— Exit from EMI

001270

001274

001302
001306

001312
001316

001320

001324
001332

001336

0137646

012637
0124637

QOB737
001407

013716

012766
005037

000137

iR

0000006

000000¢&

Q000006
0000006

0000008

0000006
0000006
0000006

0000006

MACRO VOB, 04 Fridaey 18-Dec-87 07: 546 Page 7-1
processing

Q00006

000002

e tws e e s

o

Restore stack argument pointer
MoV (SP)+, EMTASP i POINTS TO WHERE ARGUMENTS WERE ON STACK
Set PS8 for return
MOV EMTPS, 6(5P) s PUT PS ON STACK
Restore EMTPS % EMTADR.

My {5P)+, EMTADR
MOV {(8P)+, EMTPG

At this point the PS & IPC pushed as a result of the EMT are the only

things on the stack.
S5ee if a . SPCPS EMT was done that wants to alter return from the EMT.

8T EMTRAD i DO WE WANT TO ALTER EMT EXIT ADDRESS?
BEG 5% i BR IF NOT
Force control away from completion routine.
MoV EMTRAD. (SP) i BET NEW PC FOR EXIT
Mov #UPMODE, 2(5P) ; BET NEW PS5 FOR EXIT
CLR EMTRAD ;i BAY WE HAVE FINISHED THE REQUEST

Exit throuth INTEN code

JHMP SYSXIT ;EXIT FROM SYSTEM STATE
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REROOT —— Kmon EMT to reboot the
1
=
3
4
5
& 001342
7 001350 012777 000002
8 001356 013737 000100
9
10
11
12 001364 012705 0000006
13 001370 032765 0000006
14 001376 001015
15 001400 016304 0000006
16 001404 001005
17 001406 Q035075 0000006
18 001412 005075 0000006
19 0014146 0006405
20 001420 105074 0000006
21 001424 052774 0000006
22 001432 162700 000002
23 0014346 003354
24
29
2
27 001440 113737 0000006
28 001444 005037 0000006
29 001452 Q13705 0000048
30
31
32
33 0014354 013737 000000¢
34 001464 Q13737 0000006
35 001472 000005
36 001474 013737 000014°
37 001502 013737 0000167
38 Q01510
39 001546
40 001554 013700 000000&
41 001560 013701 0000008&
42
43
44
45
44 0015464 012702 0000006
47 001370 012703 002400
48 Q013574 106525
49 001574 012622
50 Q01600 Q77303
51
52
53
54 Q01602 Q05037 0000006
55 Q0146046 005027 0000006
Bé
57

MACRO VOD5. 04 Friday 18-Dec—-87 07: 546 Fage B

system

00100
000004

0000006

0000006

H

REBOOT:

4%

O

0000006

Q000147
0000187

0000006
0000006

i

.B5BTTL  REBOOT —— Kmon EMT to reboot the system

e et L L e e

Rehoot the system.
Word 2 of EMT arg block contains address of start of bootstrap code.

MOV
MOV

Disable time-sharing lines

MOV
BIT
BNE
MOV
BNE
CL.R
CLR
BR

CL.RB

BIS
sUR
BGT

DISABL

#2, @100

@#100, e#4

#LETPL., RS
#$DEAD, LBW3{RY5)

=%

LMXNUM(RS), R4

4%
@RBR(R5)
BTSR(RS3)
=%

EMXDTR(R4)

i ## DISABLE ##
i DISABLE CLOCK PROCESSING
i Ignore non—existent traps

s GET # OF LAST PRIMARY LINE

; I8 THIS LINE INSTALLED?

i BR IF NOT INSTALLED — CONTINUE TO NEXT LINE
;I8 THIS A DL—11 OR DZ~-11 LINE?

s BR IF DZ~-11 LINE

; BTOP RECEIVER

;i 8STOP TRANSMITTER

s CONTINUE TO NEXT LINE

; CLEAR DZ-11 DATA TERMINAL READY

#ZCLR, @MXCSR(R4); CLEAR DZ-11 CONTROL STATUS REGISTER

#2, RO
7%

;60 B5TOP NEXT LINE

Disable the generalized cache and the scheduler.

MOVB

CLR
MOV

Reset system

MOV
MOV

RESET

MOV
MOV

. READW
DISABL

MOV
MOV

MOV
MOV

MFPD

MOV
508

Clear memory

CLR
CLR

CORUSR, EXCJOB

E#VCSHNB

EMTBLK+4, RS

i 5ay we are the exclusive job
;iDisable caching
; BET THE ADDRESS OF THE BOOTSTRAP CODE

and issue read to set unit number in controller.

@#SROMMR, FILSPC ; Bave MMU O status
@HSRIMMR., FILSPC+2; Save MMU 3 status

i Issue bus reset

FILSPC, @#5ROMMR ; Restore MMU O status
FILSPC+2, @H5R3MMR;: Restore MMU 3 status
HUSREMT, #1, #5PFLNM, #1, #0; Read from boot device

BOTUNI. RO
BOTCSR, R1

the bootstrap code from

HTSINIT: R2
#256. #5, R3

(RS5)+

(SP)+, (R&)+

R3. 8%

;Disable interrupts
;iGet boot device unit number
;Get boot CHSR address

the user’s region into kernal mapping.

; COPY BOOTSTRAP INTO KERNEL MAPPING

s MOVE 5 BLOCKS OF CODE

i GET THE NEXT WORD

i STORE IT OVER TSINIT

; CONTINUE UNTIL PRIMARY & SECONDARY CODE MOVED

management registers.

SROMMR
SR3MMR

iClear MMU O status
iClear MMU 1 status

Set up date and time words.
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REBOOT - Kmon EMT to reboot the system
583 ;
5% 0014612 013737 0000008 Q0OH004 MOV SYSDAT, @#5004 i DATE
&0 001620 013737 0000006 005000 MOy SYTIMH, 845000 s TIME — HIGH ORDER
&1 001626 013737 0000008 005002 MOV SYTIML, @#5002 i TIME - LOW ORDER
b2 i
&3 i Copy bootstrap to low memory (O -~ 4777).
64 i
65 001634 012702 0000006 MOV #TSINIT, R2 iPoint to copy of bootstrap
6a 0014640 003005 CLR RS iMove to physical location zero
&7 001642 012703 Q02400 MOV #2546, #5, R3 iMove 5 blocks of code
&8 001646 012229 10%: MOy (R2)+, (RD)+ iMove to low memory
69 Q01450 077302 s08B R3, 10% iContinue until 811 is moved
70 i
71 i Get up for bootstrap.
72 H
73 001452 003037 000000 CLR HO : SAY DATE & TIME ARE STORED IN MEMODRY
74 0016%46 010037 004722 MOV RO, e#4722 s SET THE CORRECT BOOTSTRAP UNIT NUMBER
75 Q01&62 012706 010000 MOV #10000, 8P ; BET STACK POINTER FOR BOOTSTRAP
76 Q01666 012703 001000 MOV #1000, R3 ;Point to bootstrap code
77 i
78 i WJump into bootstrap
79 i

80 001672 000113 JHP @R3 ; ENTER BOOTSTRAP CODE
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RTLOCK -— EMT to

AN RN~

43

50

54

T/8 EMT PROCESHOR

0014674
001702
001704
Q01706
001712
001716

001720

001726
001732
001736
001742
001744
001746
001750
001752
0017460

001762
001770
001774
002002
002006
00012
002016
002020

002024
002030
002034

002042
002046
002052
002056
0020&4
002064

lock

032737
001003
005000
000137
105737
001465

013737

0146102
63702
020237
101453
114200
001405
00277
032760
Q01364

082761
003237
032761
01370
163702
0146100
160200
004737

004737
110145
112760

012700
Q04737
004727
032761
PDO17464E
Q00137

a Job

in

0000006

004036
0000006

0000006

0000006
0000008
0000006

0000006

0000006
0000006
0000006
00000064
0000008
00000086

002104~

0000006
0000006
000000G

0000004
0000006
0000006
0000008

001110

MACRO VO5. 04 Friday 18-Dec-87 07: 5

low memory

0000006

0000006

2000006

000000

0000006

00000006

000000G

CBBRTTL

RTLOCK -
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H The RTLOCK emt is used
5 to the low end of user

RTLOCK:

Map
i Seea

1$:

Job

;
;
H
i
2%

P

e e e
i

BIT
BNE
CLR
JHP
TSTB
BEQ

PAR 5 to

MOV

if

MOy
ADD
CHMP
BLOS
MOVE
BEQ
BLT
BIT
BNE

to lock a job in memory. The job is moved
memory space before being locked.

H#POSLOK, PRIVCO Are we allowed to lock job in memory?

3% iBr if yes

RO i Return error code O

SETERR

VSWPFL i Is this a no swap system?

8% i Br if yes — don’t change memory allocation

the memoruy management table

MAPPAR, @#HKPARDS iMap PAR 5 to memory management table

lob is at base of memory now

LBASE(R1), RZ
BASMAP., R2

iGet base page # for job
;i Get address of base page entry for job

R&, LOMAP ; Are we at base of memory

8% iBr if yes —— don’t need to reposition job
-{R2), RO iGet # of Jjob using this page

2% iBr if page is free

i1s iBr if page is not available to jobs
#EMLOCK, LEWS(RO); Is this job locked in memory?

14 i Br if yes

is not at base of memory.

BIG
INGC
BIS
MOV
SUB
MOV
auB
Call

CaLL
MOovB
MOVE

MOV
CaALL
CALL
BIT
BEQ
JHP

Use the job swapper to reposition it.

#ENDMEM, LSW(R1) iSet flag saying we need to be swapped

MEMSWP ;i Tell swapper to do ocutswap

HENLOCK, LSWE{R1): Bet flag saying job needs to be locked in mem
LLOMAP, R2 iGet lowest page # in use by user jobs

BASMAP, R iConvert to a page #

L.BASE(R1), RO iGet base page # of ocur job

R2: RO iGet # pages to be swept

SWPFRC iQutswap Jobs in the memory area

Now generate a swap command packet to cause our job to be
locked in memory.

SCPGET ibet a swap command packet
R1,SP$JOB(RS) i Set our Jjob number
#SASLOK, SPHCMD{(R3) ; Set lock-in—-memory command

Now suspend execution of our job until it is repositioned and locked
in memoary.

#SEWFM, RO i Btate = waiting for memory expansion
QNSPND i Buspend job and do swapping to move job
CHKABT ;i Bee if we were aborted while asleep

#HEMLOCK, LEBWAE{R1); Is locking finished?
5% i Br if not
EMTXIT iFinished
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RTLOCK —— EMT to lock & job in low memory
58 i Freeze job in current memory position
oY ;
&0 002072 0527461 0000008 Q000006 8% BIS #EMLOCK, LBWS(RI)Y:l.ock Job in memory

41 Q02100 000137 0011107 P EMTXIT ;iFinished
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SWPFFRC -~ Force outswap
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4z

T/5 EMT PROCESBOR

002104
002106
002110

002114

002122
002124
002130
002132
002140
o0z142
002150

002152
00160

002164

002166
002172
Q02174
002176

010146
010244
013744

013737

046370
112201
Q034105
032761
001011
032761
0010005

052761
005237

077020

012637
012602
012601
000207

MACRO VO5. 04 Friday 18-Dec~87 07: 546 Fage 10
of Jobs in cevtain memory range
.S5BTTL  SWPFRC -- Force outswap of jobs in certain memory range
i SWPFRC is called to force the outswap of all jobs that are occuping
; a certain range of memory. The jobs are outswapped and then
H placed in an executable state
H Inputs
; Re = Lowest page # of region to be cleaned out.
; RO = Number of Sl1e-buyte pages in region.
SWPFRC: MOV Ri, —(5P)
MOy R2, —{(5P)
0000008 Mav GHKPARSG, —{(LF)
H Map PAR 9 to the memory map table
0000008 0000006 MOV MAPPAR, @#KPARS s Map PAR 5 to memory allocation table
i Sweep through allocation table lecking for jobs to outswap
Q000006 ADD BASMAP, R2 iPoint to 1st entry in map table
1% MOVB {R2)+,R1 iGet info about who is using this page
BLE 2% ;iBr if page free or in use by system
000000E 0DOR00G BIT #HENDMEM, LSWIR1) i Is job already flasgged for cutswap?
BNE =% ;Br if yes
000000 0000006 BIT #$EMLOCK, LEWAH{R1); Is job locked in memory?
BNE 2% iBr if yes
; We found a job that needs to be flagged for outswap
000000&E 0000006 BIG HENDMEM. LSW{(R1) iFlag Jjob for outswapping
0000006 InNG MEMSWP i Remember another job to outswap
i Check rest of memory region
% s08 RO, 1% ;L.oop 1f more of region to check
; Finished
Q0000046 MOV (SP)+, GCHKPARS iRestore PAR D mapping
MOV (SP)+, R2
MOV (8P)+,R1
RETURN



TEEMT
Q1o

IS S
R=SgONU RO

i3
14
15
146

17 00

18
19
20
21

2

23
24
29
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

T/78 EMT PROCESSGR
—— Queue an I/{0 request

002200

002206
2210

002214
2220

002222

002224
002230
002236
002242
00=22446
002252
002254
002256
002262
002270

002300
002304
002306

013761

0102445
0137464

016102
00141
020227
103400
016137
62702
105262
1146100
001410
Q0&300
105260
1161690
003237

004737

012637
01260:
Q00207

0000006

0000006

0000006
000000%s
Q00000¢&
000000C

0000006
0000006

Q000006
0000006
0000006

002310

0000008

MACRO VO5. 04 Friday 18-Dec—B7 07: 56 FPage 11

Q000006

0000006

0000016

. BBTTL QIO
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Inputs:
R1 =

U}-\.. e e s s e e e e

YGID MOV

QI0: MOV
MOV

QI is called to add an 1/0 request to the list of waiting
requests for a device.

- Queve an 1/0 request

If the device is idle it is started.

Address of 1/0 gqueue entry.

Entru point for system 1/0 requests.

GHKPARS. Q. PAS(R1); Save PAR 5 mapping

Entry point for normal job I1/0 requests

R2, -{5P)
GHKPARSG, —~(GF)

i Increment /0 counters.

MOv
BEQ
CHMP
BLO
MoV
ADD
3% INCB
16 MOVB
BEQ
ASL
INCB
MOVB
INC

i

Q. UCSW(R1).R2 iAddress of user’s channel block

14 ;i Br if no channel block
R2., #CXTBAS iIs channel in job context block?
3% iBr if not

Q. PAG{RL1), CHKPARS i Map par 5 to loc where context blk is
#VPARS-CXTBAS>: R2; Get address of mapped channel block

C. NUMQ(R2) i Increment # 1/0 requests active on channel

Q. JOB(R1), RO iGet job ¥

2% iBr if system doing 1/0

RO ;i Convert to Jjob index number

LIOCNT (RO iiInc # I/0 requests active for this job

Q. DEVX(R1), LIOCNT+1(R0O) ; 8Bave index # of last dev job accessed
UIOCNT i Count total # of active user 1/0 operations

i Call IOSTRT to add I/0 gqueue rtequest to list for handler and
i start the 1/0.

g B Call
i Finished

MOV
MOV

RETURN

IOSTRT ; Add queue entry to handler and start 1/0

(8P )+, @BKRPARS
{SP)+, R2
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TSEMT
I0STRT ~- Try
1
2
3
4
5
&
7
8
9
10
11
12
13
14
15 002310
16 002312
17
18
19
20 002314
21 002320
o2p
23
2
25 002322
26 002324
27 002330
28
29
30
31 002332
32 002340
33 002342
34 002346
35 002350
36 002354
37
38
a9
40 002356
41 002364
42 002366
43 002374
44
45
ad
47 002376
48 002402
49
50
51
52 002404
53
54
55
54 002410
57 002412

to start

01024646
010444

116102
001004

010104
004737
00042

032762
001006
Q05737
001403
004777
103415

032762
001404

103400

004737
103402

004737

012604
012604

00000046

003032~

000000¢&

0000008

000000¢&

0000008

004470

024167

MACRO VO5. 04 Friday 18-Dec—-87 07: 56 Page 12
170 transfery

0000006

JOO000G

CBBTTL IOBTRT —— Try to start I1/0 transfer
H TOBTRT is called to initiate an I/0 operation.
i It performs the following operations:
i 1. Allocate a Unibus Map Register (UMR) if I/0 operation is being
H directed to a DMA device.

n

Move data from user’s buffer to sustem buffer 1if this is an
170 to a device that reqguires system buffer mapping.

4. Put I/0 queue entry on list for device handler.

4. Initiate device operation if it is idle

i inputs:
H Ri = Address of 1/0 gueve entry.
IOSTRT: MOV Re, —{3P)

MO R4, -(5F)

i Get index number of device this I/0 operation is directed to.

MovRe Q. DEVX(R1).R2 i GET DEVICE INDEX NUMBER
BNE 2% i BR IF I/70 TO REAL DEVICE

; If device index number is zero, call IOCMPL to indicate 1/0 is finished

MOV R1i.R4 ;s GET 170 QUEUE ELEMENT ADDRESS TO R4
CALL I0CMPL ;Do I1/0 completion processing
BR QIOFIN i WE ARE FINISHED WITH 1/0 OPERATION
i HYee if we are doing caching for this device
2% BIT #DXENCA, DVFLLAG(R2); Is this device eligible for caching?
BiNEE 4% iBr if not
TST CSHALC i Is data caching genned into system?
BEQ 44 i Br if not
ALkl @CSHIO ; See if doing data caching for this device
BCE QIOFIN iBr if caching took over the operation

i Bee if we need to do system buffering for this I/0 operation

4% BIT #DXEMAP, DVFLAG{(R2); Does this device require buffer mapping?
BEQ 3% iBr if not
OCaLL MIOCHK i See if this particular operation needs maping
BCS QIOFIN iBr if I/0 mapping is being done

; See if we need to allocate & Unibus map register set for this operation

3% ALl GETUMR ; BEE IF WE NEED TO ALLOCATE A UMR
BCS QIOFIN i BR IF NO FREE UMR -- DEFER STARTING OPERATION

i Place gqueue element on list for device handler
CALL TOHANG iPlace queue element on list for handler

i Finitshed

QIOFIN: MOV (SP)+, R4
My {(SP)+, R
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IOSTRT -~— Try to start 1/0 transfer

58 002414 000207 RETURN
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IOHANQ -- Place 1/0 queue request

1

2

3

4

¥

&

7

8

9

10 0024146 010146

11 002420 0102446

12 002422 010344

13 0024249 010444

14 002426 010544

15 Q02430 013744 0000006
14

17

18

19 002434 116102 0000006
20 002440 005262 0000006
21
22
23
24 002444 016200 Q000006
23 002450 001402
26 002452 010037 0000006
27 Q024546 016202 0000006
=28
29
30
31 0024462 0050&1 0000000
32 002466 062701 0000006
33
34
35
36 002472
37 002500 011200
38 002502 001407
a9
40
41
42
43 Q02504 0101460 000000C
44 002510 010112
45 002512
46 002320 000413
47
48
49

50

51 002522 010122

52 002524 010122

53 Q02526

24

55

Hé

57

MACRO VO3, 04 Friday 18-Dec-87 07: 56
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on hendler list

[ B

TOHANG:

-

P

. we twe tme

foen

e e ogn

CBBTTL I0OHANQ —— Place 170 queve request on handler list
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Place an I/0 queue requecst on the list of pending requests for a device
handler and enter the handler front—end if the handler is currently
idlie,

Inputs:
R1 = Address of I/0 gueue entry
MOV R1, —(GP)
MOV Ra, —-{&P)
MOV R3, —(8P)
MOV R4, - (5P)
MOV RS5, -(BP)
MOV @HKPARS, —(5P) iPreserve system PAR D mappint

Increment count of uncompleted I/0 operations for this device

;i Get device index number
;i Say another I/0 operation started for dev

MOVEB
INC

Q. DEVX{(R1),R2
HANIOC (R2)

Get address of device handler and set up PAR D if this is a mapped handler

MOV HANPAR (R2), RO iIs this a mapped handler?
BEQ 5% iBr 1if not

MOV RO, @#KPARS iMap kernel PAR 5 to handler
MOV HANENT(R2), R2 i R2 —=2 4th word of handler

Make Rl point to 3rd word of queue element {(as handler wants it).
CLR Q. LINK(R1) i BAY QUEUE ELEMENT WILL BE AT END OF CHAIN
ADD #Q. BLKN, R1 s MAKE R1 POINT TO 3RD WORD OF QUEUE ELEMENT

Add new queue element to list of requests for this device.

DISABL i # DISABLE
MOV {R2),; RO ;% ADDRESS OF LAST Q@ ELEMENT IN LIST
BEQ 1% ;# BR IF HANDLER 18 IDLE NOW

Handler is active.

Just add our queue element to its list.

MOV R1,Q. LINK-Q. BLKN(RO); # S8ET FORWARD LINK TO POINT TO US

MOV R1, (R&) i # STORE OUR Q@ ELEM ADDR INTO LLGE IN HANDLER
ENABL.

BR 4

Handler is idle
Put queve entry into its list and start it.

MOV R1, (R2)+ ;¥ STORE Q POINTER INTO HANDLER LQE
MOV R1, (R2)+ ;# STORE Q POINTER INTO HANDLER CQE
ENABL.

Enter system state so that we will be rTunning on interrupt stack.
We do this so the handler front-end can remap kernel PARS if it wants to.
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TOHANQ -~ Place 1/0 queuve request on handler list
58 002534 012700 002550 MoV #9%, RO ; 60 HERE ON RETURN FROM SYSTEM STATE
59 002540 004737 0000008 CALL ENSYS ; ENTER SYSTEM STATE
&0 002544 0000000 . WORD FP$108 ;Fork processing priority
&l ;
62 i We are now rtunning in system state on interrupt stack.
63 i Enter handler front—end to initiate 1/0 operation.
&4 i When the handler does a RETURN, we will exit system state and go to QIOFIN.
65 i
bt 002544 000112 TP eR2 i ENTER HANDLER FRONT-END
&7 i
&8 i Finished
69 i
70 002550 012637 0000008 P MOV (SP)+, @HKPARS
71 0025534 012600 MOV {SP)+,R5
72 002554 012604 MOV (SP)+, R4
73 002560 012603 MOy (SP)Y+, R3
74 002562 012602 MOy (SP)Y+, RP?
75 0025464 Q12601 MOV {SP)+, R1

74 0025866 000207 RETURN
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IOFIN —-- I/0 operation completion

1 SBTTL  IOFIN -—— 1/0 operation completion

R G e e e e e e et s s i st 1 St e s e b o tmein Sres sivke oot dbmd Sacn s e Seivk ere e ST Soase S Samee S6 S1ems Poets ST SSIER Sh4R) S0n04 MoeEn Semw Tea0e o0 FPase VOO meven YoOes S PeS0S et WS Mabds asen M4 AN S SRS Peses weeds UM et S 4P SRS SIS O S e SHAS
3 i IOFIN dis called by the device driver when it completes an I/0 operation.
< ; I0FIN queues a completion routine request for the user if it was specified
5 ; with the EMT, then tries to initiate any other pending I/0 requests for
& i the device.

7 i

8 H Inputs:

< i R4 = Address of cell in handler with pointer to current queue entry.

10 H

11 002570 010044 IOFIN: MOV RO, —(&P)

12 002572 010144 MOV R1, —-{5F)

13 002574 (10344 MOy R3, -(8P)

14 Q02574 0104446 MOy R4, —{&P)

15 002600 Q10544 MOy RS, -(5P)

1é ;

17 i If handler is being held, return immediately without doing any cleanup.
1a ;

19 002602 00&264 177774 ALR -4{R4) iIs handler being held?

20 0026046 100457 BiMI 9% iBr if yes

21 i

28 i  Handler is not being held.

23 ; Remove completed {(current) queue entry from list for handler.

24 i

25 002610 0104005 MOy R4, RS ;Get address of CQE cell in handler

246 002612 DISABL isi#i Disable interrupts #+#

27 002620 011501 MOV (R3),R1 iiiAddress of Ird word of current QO element

28 002422 001004 BINE 1% ;iiBr if there is a completed Q element

29 002624 ENABL iHandler has no active queue element

30 002632 000445 BR 7%

31 002634 162701 000000 1%: suR #Q. BLKN, K1 iiiPoint to lst word of queue element

32 002640 016115 0000006 MOV Q. LINK(RL). {RB) ;:;;;Delink queue element from handler list

33 0024644 0113503 MOV {RS),R3 ;i Remember if we need to restart handler

34 002646 001002 BNE 2% i3 Br if there are more pending elements

35 002650 Q050485 177776 CLR -2 (R5) iiiClear LOE pointer in handler

36 ;

37 H At this paint we have removed the completed queue element from the

38 ; handlers list.

39 i  We have set the current queve element (CQE) pointer in the handler to

40 i point to the next queue element (if any) and have zeroed the last

41 i qgueve element (LQE) pointer if there are no remaining queue entries.

42 i Rl = Address of 1st word of completed queue element.

43 i R3 = Non-zero == Need to restart handler for next pending 1/0 op.

44 H R3 = Pointer to CQF cell in handler.

45 ;

46 Q02654 bk ENABL i #% Enable interrupts ##

47 i

48 i  Decrement count of uncompleted I/0 operations for this device

49 i

50 002&62 1146100 00000046 mMovB @. DEVX(R1), RO ibet device index number

21 002&646 0035350 0000006 PDEC HANIOC(RO) sDec # uncompleted 1/0 operations for dev
Sl ;

53 ; If the device handler did not do a . FORK before calling IOFIN, we

54 H queuve a fork request to do the completion processing for this

i) i gqueue element.

9 i If the handler did do a .FUORK, we do the completion processing now.

57



TSEMT
I0FIN

58
o9
&0
61
b2
63
64
63
&b
&7
48
69
70
71
72
73
74
79
76
77
78
79
80

T/8 EMT PROCESHOR

002472
002676
002700
002704

002706
002712
002720
002726
002732
GO2736
002742

002746
002750
002752
002754
Q02756
0022760

105737
001403
004737
000420

004737
112764
012764
0101464
010364
0105464
004737

D12600
012604
0124603
012601
012400
000207

0000006

00274627

000000
000000&
0027627
0000006
0000006
0000006
00000086

MACRO VOS5, 04 Friday
= I/0 operation completion

00000086
0000006

TSTB
BEQ
CaALL
BR

H Handler did not fork.

3 CALL
MOvB
MOV
MOV
MY
MOV
CAaLL

i Finished

MOV
MOV
MOV
MOy
MOy
RETURN

18-Dec—-87 07 54

Fage 14-1

FRKPRI ifAre we Tunning at fork level now?
3% iBr if not

I0FCPL. iDo completion processing

9% iFinished

Queue a fork request to process completion routine

FRKGET iGet a free fork request block {addr in R4)
#FPSI0F. FQ$PRI{(R4); Set fork processing priority

#$#I0FCPL, FSRTN(R4),; Set address of fork routine

R1, FQ$R1(R4) iPass address of gueue element in R1

R3. FQER3{(R4) iPass restart flag in R3

RS, FAQ$RS(R4) iPass address of CQE cell in RS

FORKQ i Queue the fork request

(SP)+, RO
{(SP)+, R4
{8P)+, R3
{SPY+,R1
(SPJ)+, RO
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IOFCPL —— IOFIN procesceing done at fork level

1 .SBTTL IOFCPL —— IUfIN precessing done at fork level

2 B e e e e e e e e e e e e o e B e e e e e e 7 e o 1 0 et e e o e
3 i This voutine performs the part of the IOFIN operation that must

¥) ; Tun at fork level.

5 H This routine does the completion processing for the completed queue
1) i element and then recalls the handler front end if there is another
7 ; queuve element waiting to be started.

8 i

9 ; Inputs:

10 ; Rl = Address of 1st word of completed queue element.

11 ; R3 = Non-zero == Must ctall handler to start pending 1/0 operation
12 ; RS = Address of CQE cell in handler.

13 i

14 002762 010444 IOFCPL: MOV R4, —(5P)

15 ;

16 i Perform completion operation on queue element

17 i

18 00274644 010104 MV R1.R4 iGet address of completed Q element

19 002766 004737 0030327 CALL I10CMPL ;Do completion processing
20 i
21 i If there is a pending queue element for the handler, call the handler
22 ; front end to start the next operation.
23 i

24 002772 005703 TST R3 i Do we need to recall handler?

25 002774 001414 BEQ % iBr if not
26 i

27 i  There is a pending 1/0 operation.

28 i Call handler initiation section.
29 i
30 002776 010044 MOV RO, —{5P) iHandler front end may use any register
31 Q03000 010144 MOV R1,-(8P)

32 003002 0102458 MOV R2, —{8P)
33 003004 010344 MOy RB,—(QP)
34 0030046 010544 MOV RS, —(5P)

35 0030210 Q047635 000002 CALL 2(R5) ;Call handler front end to start next op
36 003014 012605 MOV (SP)+, RS ’
37 003016 012603 MOV (SP)+,R3
38 003020 012602 MOV (SP)+,R2

39 003022 012601 MOV (SP)+,R1

40 003024 Q12600 MOy (SP)+, RO

41 i

40 5 Findished

43 i

44 Q03026 012604 9! MOV (SP)Y+, R4

45 003030 000207 RETURN
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10CHMPL. —— Do cleanup on completed 1/00 queve element

1 CBBTTL IOCMPL —— Do cleanup on completed 1/0 queuve element

2_2 3 e s o e o e S e e e e o Sk St S0 S S s S S S B P TS T B Snn R Sk T £t 0 5 S e G 9 S e e S S 2t B o ot Y e S S S S S O o S S o G S S o S Sk e
3 H IOCMPL. is called to do the cleanup operation on an 1/0 queve

4 i element that belongs to an (/0 operation that has just completed

5

& H Inputs:

7 H R4 = pAddress of I/0 queue element to be cleaned up.

8 i

Y i Outputs

10 i All cleanup is done on the gqueue element and the queue element is

1l i returned to the free list or is used to queve a completion routine.
12 ;

13 003032 010044 IQCMPL: MOV RO, —{(8P)

14 Q03034 010144 MOV R1,-(5P)

15 0030346 010346 MOV R3, —{8P)

16 Q03040 Q13746 0000006 MOy @HKPARS, —(5F) ; Save par 5 mapping

17 003044 010401 MOV R4, R1 i Get address of I/0 queuve element to R1
18 003048 004737 0047727 CALL FREUMR ;iRelease any unibus map reg used for 1/0
19 003052 1057464 0000008 TSTB Q. FUNC (R4} i Special lookup/enter?
20 003056 0Q3403 BLE 1% i Br if not
21 003060 016437 00000043 Q000447 MOy Q. WCNT{(R4), 8PSIZE ; Save file size
22 0030466 016403 0000006 14: MOy Q. UCBW(RS). R3 ; Get address of user’s channel status block
23 003072 116401 000000 MOVB Q. JOB(R4). R1 i Get job number associated with request
24 0030746 001405 BEQ 7% ;Br if request came from system
25 003100 006301 ASL. R1 ;i Convert Job # to job index number
26 003102 108341 0000006 DECEH LIOCNT(R1) ;iDec # 1/0 operations active for this user
27 003106 003337 0000006 DEC UIOCNT ; One more user 1/0 operation finished
28 003112 005703 76 TST R3 ; Is there a channel block?
29 003114 001427 BEQ 12% ;Br if not
30 0031146 020327 0000006 oHMP R3, #CXTBAG iIs channel in mapped job context block?
31 003122 103400 BL.O 9% iBr if not
32 003124 016437 0000008 Q000006 MOV Q. PAG{RS), BHKPARS; Map par 5 to job context block
33 003132 0&2703 0000000 ADD #IVPARS-CXTBAS>, R3; Get address of mapped channel in par 5
34 0031386 016400 0000006 9% MOV Q. ICBW(R4), RO iGet internal CSW value
35 003142 042700 0000000 BIC HCLCHSEQF 'CBSERR>, RO i Clear all but error and eof flags
36 003146 0OB0043 0000008 BIS RO, C. CBW{(RD) i Transfer ervor and eof flags to user’s CSW
37 003152 016400 0000000 MOy Q. 1C8W+C. USED(R4),R0O; Get highest block # written
38 0031346 0200463 0000006 CMpP RO, C. USED{(RI) iCompare with blk # in original chan blk
39 003162 101402 BLOS 10% iBr if handler didn’t increase
40 Q031é64 0100463 0000006 MOy RO, C. USED(RI) i Save high block # in original channel block
41 003170 1053&3 0000008 10%: DECB C. NUMQR3) iDec # 1I/0 operations on channel
42 H
43 i See if user is waiting for I/0 to finish,
44 H
45 003174 003701 12%: TST R1 ;18 THIS A BYSTEM 170 REQUEST?
46 003176 001406 BEQ 2% ; BR IF YES
47 003200 026127 0000008 0000006 CHMP LESTATE(RL ), #586I0WT ; I8 USER WAITING FOR I/0 TO FINISH?
48 003206 Q01002 BNE 2% ; BR IF NOT
49 Q03210 004737 0000006 CalL QHIPRI i PLACE USER IN RUN QUEUE

50 H

51 ;i SBee if we need to gueue @ completion routine request for user.

o H

53 003214 0246427 00000056 000001 2&: CMp Q. COMP (R4, #1 i WAS A COMPLETION ROUTINE SPECIFIED?

54 003222 101431 BLOg 34 s BROIF NOT

29 H

24 i  Queue a completion routine request for user.

87 i Convert I/0 gueue entry into completion queue entry format.
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completed I/0 queue element

TSEMT T/5 EMT PROCESSBOR

IOCHMPL —~— Do cleanup on
58
59 003224 0164464 00000086
60 Q003232 0163464 0000008
61 003240 110164 0000006
642 003244 0014105
63 003246 005741 0000006
&4 003252 0014041
&5 003254 1127464 0000000
b6éd 003262 000403
67 003264 112744 0000006
68 003272 1161464 0000000
&9 003300 01&4464 0O00000G
70 Q0330é6 116464 0000000
71 003314 1127&4 0000008
72 003322 132744 000000C
73 003330 0014043
74 003332 1127&4 0000006
795 003340 004737 0033707
76 003344 000403
77
78
79
80
81 003346 010401
82 003350 004737 0042227
a3
84
85
86 003354 012637 0000006
87 003360 012603
88 003362 012601
89 Q03344 012600
@0 Q033646 000207

000006
0000008

Q000006

0000006
0000006
0000006
000006
0000006
0000006

0000006

MOV
MOy
MOVB
BEQ
TS8T
BEQ
MOVB
BR
MOVE
MOVE
MOV
MOVB
MOVB
BITB
BEQ
MOovVB
CALL
BR

5%
2% 2N
g%

Friday 18-Dec-87 07: 546 Fage 16-1

Q. CHAN(R4), CQ4R1(R4) ; CHANNEL # GOES IN R1 ON COMPL CALL
C. CSW(R3), CQSRO(R4) ; CEW GOES IN RO ON COMPL CALL
R1, CQ$JOB(R4) ; BET JOB #

g% iBr if system completion
LITIME(RL) ;Is jJob in an interactive state?
5% ;Br if not

#SEHICP, CQERNS{(R4); Set interactive—computation as state

1<% ]

#SEIOFN. CASRNS(R4); BET EXECUTION STATE FOR COMPLETION ROUTINE
LPRI(R1), CO$PRI(R4); Set execution priority value

Q. PAS{R4), CQ$PAS(R4); SET EMT ENTRY MAPPING FOR PAR 5

Q. FLAG(R4), CA$FLEG{(R4) ;iCopy control flags
#CP$STD, CQ$CP (R4); Set standard completion class priaority
HCQFEMIO'QFSC IO, CQ¥FLG(R4); Secondary op for MIO or cache?
11% i Br if not

#OPSRT, CQ$CF(RS4); Run cache completion routines at higher prio
QCOMPL. ;s QUEVE A COMPLETION RDUTINE FOR USER

4%

0 Just return I/0 queue element to the free list.

3
i We don’t need to queue a completion routine
s
:

MOV
CALL

;i GET ADDRESS OF Q ENTRY TO Ri
s FREE THE 170 QUEUE ELEMENT

R4,R1
QFREE

i Finished with cleanup.

MOV
NNV
MOV
MO
RETURN

(5P )+, @HKRPARD
(S5P)+, R3
(SP)+, Rl
(SP)+, RO
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QCUOMPL. —— Queue

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
34
37
38
39
40
41
4o
43
44
45
44
47
48
49
50
51
52
53
54
55
56
57

003370
003372

003374
003400

003402
003406
003412
003414
003416
003420
003422
003426
003434
003440
003444
003446
003450
003452

003454
003456
003442

0034564
003472
003474
003500
003502
Q03506
Q03510
003516
003520
003522
003530
003532
003534
003542

PROCESHBOR
a completion routine request

010146
ND10244

116401
001031

016400
016401
0102446
010344
010444
010344
013744
0146437
Q04774
012637
012605
012604
012603
012602

010401
004737
000477

010100
042700
01000
016200
001416
1264460
103770
101011
126460
101363
103404
126460
101734

000000&

0000006
00000048

0000006
0000006
00000046
0000008

004

B
[}
By

0000000

0000008

0000006

000000&

0000006

MACRO VOG5 04

Q000006

QOOQO0E

0000006

0000006
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CSBBTTL QCOMPL Queue a completion routine request

§ T T S e e vt 800t resan v 0t oo Seom et tham e e e Med (S8 S Sibk Shke e Shit fakme S Arele (i e R AN SO ey s SSEER SH1e- GSon Sease Seeae SesEe SO Ses S0S SoveS B Sease SO0 o Geete e St e B4 FOB PR miste dee S 0008 o RS Sheen S TS e Bk RO SRS Seiil R (B ALPD Sheit e e

i QCOMPL is called to quewe a completion routine request for a user.

i Inputs:

; R4 = Address of completion request queue element (must be set up).
QCOMPL: MOV R1, —(8P)
MOV R2, -(5P)

i Dee if this is a completion request for a system or user operation.

MOVE CaAsJOB(R4). R} i GET JOB # ASSOCIATED WITH REQUEST

BNE 1% i BR IF THIB 18 A USBER COMPL REQUEST
i3 This is a completion request for a system operation.
; Call the completion routine directly

MOV CAERO{R4), RO i BET UP REGISTERS FOR COMPL ROUTINE

MOy CQ$R1(R4), R}

MOV Ra, —{(&8P)

MOy R3, (5P

MOV R4, ~{&F)

MOV R3, —{&P)

May eHKPARS, -(5F) ;i Bave current PAR 5 mapping

MOV CQ$PAS(R4), @#KFARD; Set up mapping for PAR 5 region

ALl @CAERTN(R4) i CALL SYSTEM COMPLETION ROUTINE

MOV {SP)+, @HKPARDS iRestore PAR 5 mapping

MOy (SP)+, RB

MOV (SP)+, R4

MO (SP)+, R3

MOV (SP)+, R

Finished calling system completion routine.
Return queue element to free list.

- ee e %

MOV R4, R1 ;s GET ADDRESS OF COMPLETION QUEUE ENTRY
CaLL QFREE s RETURN COMPL. QUEUE ELEMENT TO FREE LIST
BR 9% s FINISHED

This is a completion routine request for a user job.
Add the completion request to the list of pending routines for this job.

Q0 e er e .

1 DISABL ;## Disahle ##
MY R1.RO iGet current job number
ADD #LCMPL-CQ$LNK,: RO; Get address of LCMPL(R1)

Pt MOV RO, R2 i Move addr of next compl queue element to R2
MOV CAsL.NK (R, RO iGet addr of following queue element
BEQ as iBr if we are at the end of the list
CMPR CQsCP (R4), COBCP(RO); Compare completion class priorities
BL.O 2% iBr if new element is of lower priority
BHI 3% iBr if new element is of higher priority
CMPB CA$RNB(R4), CQHRNS(RO); Compare state of new one to next
BHI 2% s Br if new element is of lower priority state
BL.O 3% iBr if new element is of higher priority state
CMPR CQ$PRI(R4)., CQ¥PRI(RO) ; States are the same, compare prio value
BLOS 2% iBr if new priority is lower or equal
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QCOMPL ~— Queuve

58
59
&0
b1
62
63
64
&9
bb
&7
&8
&9
70
71
72
73
74
75
76
77
78
79
a0
81
82
83
84
85
86
87
88
89
90
91
92

93

003544
003550
0033554

003562
003566
003570

003576
003602
0036046
003610
0034614
003620
003822
003630
003632

003440
003644
003650
003652
003656

003462
0036464
003666

MACRO

YOG, 04

Friday 18-Dec-87 07:9596 Page 17-1

a complietion routine request

FROCESSBUR
010064 0000006
0104462 0000006
105764 0000006
001003

1128764 0000008
116400 0000006
120061 000000¢
101402

110041 0000006
120037 000000¢
103407

126427 0000006
101403

112764 0000006
116400 0000006
0246100 0000006
101402

004737 0000006
105237 0000006
01260

012601

000207

0000006

0000006

0000006

3%

NI TR
#

MOV RO, COSLNK (R4) ; CHAIN NEW ONE INTO LIST FOR JORB
MOV R4, CQ$LNK (i)
ENABL i ENABLE ##

Set default completion routine class priocrity if none was specified.

T8TH CQECP (R4) iWas a class priority specified?
BMNE 7E iBr if yes
MOVB #CP$STD, CQHCP{R4); Set standard class priority

If the completion prierity is at @ real-time level, make sure

the execution state is SHRT

MOVB CQ$PRI{(R4), RO ;Get execution priority for compl routine
CMPB RO, LPRI(R1) ils current priority at least this high?
BL.OS 9% iBr if yes
MOVE RO, LLPRI{R1) ; Boost priority till completion routine runs
CMPB RO, VPRIHI ;i Is this a real—-time priority?
BLO 123 ;Br if not
CMPRB CAERNS(R4), #3%RT; Is real—-time execution state specified?
BLOS % iBr if yes
mMOovB #54RT, COQSRNS{(R4); Set real—time execution state
Place job in appropriate execution state {(as specified in CQ$RNS)
MOVEB CAERNB(R4), RO i GET REQUESTED EXECUTION STATE FOR JOB
CMP LSTATE(R1), RO ; IS JOB ALREADY IN THAT STATE OR HIGHER PRIO?
BLOS 4% ; BR IF YES
CALL ENQTL s CHANGE J0OB'S EXECUTION STATE
INCB DOSCHD i REQUEST A JOB SCHEDULER CYCLE
Finished
MoV {SP)+, R
MOV {SP)+, R1
RETURN
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FAKCMP —— Generate fake completion routine request
1 CSBBTTL FAKRCMP —— Generate fake completion routine request
-3 it T e T b e L T ——
3 i FAKCHMP is called to generate a completion queue request for 1/0 operations
4 i such as TT I/0 and spooled 1/0 that never enter a normal 1/0 queue request.
5 ;
& H Inputs:
7 ; EMIBLK = EMT argument block for readc or writc
8 ; CHANNUM = User’s channel number.
7 ;
10 003670 010144 FAKCMP: MOV R1,-{(8P)
11 Q034672 Q104446 MW R4, -{GP)
12 i
13 i Get an 1/0 queue entry
14 i
15 0034674 004737 0041027 CalL GETQ ; BGET AN I/0 QUEUE ENTRY FROM FREE LIST
146 H
17 i Bet up queuve entry to look like a completion queue request.
18 H (Address of queve element is now in RL)
19 ;
20 003700 1137&1 0000006 0000006 MOVB CORUSR, CQ$JOB(R1); SET JOB # IN QUEUE ENTRY
21 Q03704 0050461 0000006 CLR CA$RO(R1) ;i BAY CSW IS ZERO (NO ERRORS)
22 003712 0137461 0000008 0000006 MOV CHNNUM, CQ$R1(R1); RETURN USER’S CHANNEL # IN R1
23 003720 013700 00001048 MOV EMTBLK+10., RO ; GET ADDRESS OF COMPL ROUTINE
24 003724 004737 0053527 CALL UACHKW ; MAKE SURE ADDRESS I8 LEGAL
25 003730 103434 BCS 2% i BR IF INVALID
26 003732 010061 0000006 MOV RO, CAERTN(RL) i BET COMPLETION ROUTINE ADDRESS
27 Q037385 0137&1 0000008 000000 MoV EMTMAP, CQ$PAS{(R1); SET EMT ENTRY PAR 5 MAPPING
28 003744 1127&6&1 0000006 00000086 MOVB #CPHSTD, CQHCP{(R1); S5et standard completion class priority
29 003752 113700 0000006 MOVB CORUSR, RO iBGet tob number
30 003736 116061 0000006 000000C MOVB LPRI(RQO), CQ$PRI(R1); Set job execution priority
31 003764 112761 0000008 0000006 MOVEB #SEI0OFN, CQERNS{R1); SET EXECUTION STATE FOR COMPL ROUTINE
32 003772 0057&61 00000086 TST LITIME(RY) ;i Is this an interactive job?
33 003776 001403 BEQ 1% iBr if not
34 004000 112741 0000006 0000008 Move #SEHICP, CQ$RNE(R1); Set execution state for interactive job
35 i
36 i  Queue completion request for this job.
37 i
38 0040046 010104 1%: MOV Ri, R4 ; GET ADDRESES OF COMPL Q@ ELEMENT TO R4
39 004010 004737 0033707 ALl QCOMPL ; QUEUE COMPL REQUEST FOR JOB
40 i
41 H Finished
42 i
43 004014 012604 MOV (5P)+, R4
44 004016 012601 MOV (SP)Y+, R1
435 004020 000207 RETURN
4é ;
47 i Error: Invalid completion routine address.
48 ;
49 004022 004737 0042227 PE: cal.L QFREE s RETURN THE QUEUE ELEMENT
50 004026 012700 177746 MoV #-12, RO i RETURN INVALID-EMT ERROR CODE
21 004032 000137 004036 JMP SETERR
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SETERR —-- Set EMT error code and exit

1 . BBTTL  SETERR ~- Set EMT error code and exit

’2 G e et ot et s s e i st e Lo e i 4 o i A S S e S et it 1 S e e e el L e et el U ———
3 i  BETERR is jumped to to set an EMT error code and exit from the
4 i EMT processing.

5 i

6 ; Inputs:

7 ; RO = EMT error code to be returned

e ;

2 0040346 110037 000000& SETERR: MQVB RO, EMTERR ; SAVE ERROR CODE

10 004042 002010 BGE ERROK i BR IF POSITIVE VALUE

11 3

12 i We have a negative ervor code

13 i This implies a3 fatal errvor unless a . SERR was done.

i4 ;

15 004044 105737 0000005 TETB SERFLG i WAS A . SBERR DONETY

16 004030 001005 BNE ERROW i BR IF YES

17 i Fatal EMT error.

18 i Abort the job.

19 004052 010005 MoV RO, R3 i BET ABORT CODE
20 004034 013704 000000¢ EMTABT:. MOV EMTADR, R4 ; GET ADDRESS OF EMT INSTRUCTION
21 0040460 0QQ0137 00000086 JMP ABORT : ABORT THE JOB
22 ;
23 i Non-fatasl error. Return with c—flag set
24 ;
25 004064 1035037 0000006 ERROWK: CLREB INTERR ; IGNORE INTERNAL ERROR CODE
26 004070 032737 0000008 0000006 SETC: BIS #CFLAQG, EMTPS i BET C—-FLAG IN PS

27 0040746 000137 0011107 P EMTXIT
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T/5 EMT FPROCESSOR

—-= Get a free 1/0 queue element

004102

004110
004114

004116
004122
004126
004132
004136

004140
004144
004150
004156

0041464

004170

004176

004200
004202
004204
004210
004212
004214

005737
003011

005237
012700
004737
004737
0007641

005337
013701
016137

Q04737

013761

000207

010146
010246
012702
005021
077202
012604

0000008

000026
0000006
0000006
0000006

0000006
000000
0000006 0000004

004200

0000006 0000006

(oleleloleloln
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GETG is called to get a free I/0 queue element.
If there are no free elements available, the user is suspended until
one becomes available.

i Outputs:
i Rl = Address of I/0 queue element obtained.
GETQ: DISABL ;55 DISABLE INTERRUPTS
i Reserve the last few queue elements for system 1/0 use.
TST NMFREQ i i3 ANY QUEUE ELEMENTS WE CAN USBE?
BGT 1% ;33 BR IF YES
i There are no free 1/0 gqueue elements
i Put user in queue waiting for one.
ING QWTCNT iii8ay another job waiting for queue element
MOV #SENEDQ. RO 733 QUEUE FOR JOBS WAITING FOR Q ELEMENTS
CALL QNSPND ;33 ADD JOB TO END OF QUEUE LIST (ENABLE INTS)
CALL CHKABT i See if job was aborted while asleep
BR GETQ ; G0 BACK AND TRY TO GET A QUEUE ELEMENT
i We have found a free queue element.
i Remove it from the free list.
14 DEC NMFREQ i DEC # FREE QUEUE ELEMENTS
MGV FREIOQ, R1 i3 BET ADDRESS OF 18T FREE Q ELEMENT
MOV Q. LINK(R1), FREIOQ; ; ; REMOVE ELEMENT FROM FREE LIST
ENABL. ;i Enable interrupts
i Zero the I/0 queue element
CalL ZEROQ ;i ZERO THE QUEUE ELEMENT
; Save info about current job context block mapping in queue element
MOy CHUP ARG, . PA4{R1) i Bave context block mapping
i Finished
RETURN
; ZEROQ is called to zero an I/0 queue element.
; Inputs:
; Rl = Address of I/0 queue element
ZEROG: MOV R1i, —(5P)
MOV Ra, -(8P)
May #I0QB512/72, R2 i GET # WORDS IN I/0 QUEUE ELEMENT
1%6: CLR (R1)+ i ZERO ALL WORDS IN QUEUE ELEMENT
SOR Ra, 14

MOy {8P)+, R&
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T/8 EMT PROCESSOR MACRO VO5. 04 Friday 18-Dec-87 07: 54
-~ Get a free I/( queue element
58 0042146 012601 MO (SP)+, R1

59 004220 000207 RETURN

Page 20-1
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- Return an

004222
004224
004232
004234
004242
004246
004254
004260

004262
004266
004270
004274
004300
004302
004306
004310

004314
004316

010044

13700
010061
010137

005237
003415

003737
00141
012700
004737
103403
004737
000402
005037

012600
000207

0000008
0000006
0000006

0000006

000026

0000006
0000008

0000006

000024 ¢

MACRO VYOS, 04 Friday 18-Dec-87 07: 54 Fage 21

I/00 queve element to the free list

. BBTTL

QFREE ~— Return an 1/0 gueve element to the free list

oo tvto e ot St ot S te S0 e Soeme Tl S s 4 1700 e oSS Soek: barts Shem Seags Feend UAR Goaee Soeie S4uks SO0 S00Re el Semde Fesle Semie e Sham Feaes B0 S Peer seiS SO GE SeMSS SOSS $9S% BSOS SO et messe SO Seae o S eSS So0ep SRORG e St SO

; QFREE is called to return an 1/0 queue element to the free list.

Inputs:

e e e e tee

QFREE: MOV
DISABL
MOV
MOV
MOV
ENABL.
INC
BLE

Rl = Address of queue element to be freed.
All registers are preserve.

RO, —{GP)
# DISABLE INTERRUPTS
FREIOQ, RO # GET CURRENT HEAD OF FREE LIST

RO, Q. LINK(R1I) # CHAIN NEW ELEMENT INTO FREE LIST

R S o

R1, FREIQGQ #
i ENABLE INTERRUPTS
NMFREQ ; INC # FREE QUEUE ELEMENTS
ek ] s BRIF NOT ENOUGH FOR USER JOBS TO USE

i Restart users waiting for free 1/0 queue elements.

TST
BEQ
MoV
CalL
BCS
CALL
BR
CLR

i
*

Finished

P VN

g
b

MOV
RETURN

QWTCNT ;Are any Jobs waiting for & queue element?
9% i Br if not

#SENEDQA, RO iGet wait state

QSRCH ; See 1f any Jobs waiting for queue element
2% iBr if no jobs waiting

QHIPRI i Requevue job in high-priority state

9%

QWTCNT iRestarted all waiting jobs

(8P )+, RO
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GETESYQ —— Get queue element for system 1/0
1 .BBTTL QETSYQ -— et queuve element for system 1/0
e e e e e e o o .t St . e e e —
3 3 GETHBYQ is called to get s queue element to be used for system
4 i {kernel mode) 1/0 operations
5 i GETSYQ gets a free queue element and sets up information in it.
é ;
7 i Inputs:
8 ; Rl = Address of system channel block to be used for 1/0.
9 i
10 ; Outputs
11 i Rl = Address of I/0 queve element obtained.
12 ;
13 004320 0102446 CETEYQR: MOy R&, —-(&8P)
14 004322 010162 MOV R1,R2 ; GET ADDRESS OF CHANNEL BLOCK
15 ;
16 i Get a free I/0 queve element
17 i
18 004324 004737 004414° CALL GETRTQ i GET A QUEUE ELEMENT (ADDRESS RETURNED IN R1)
19 ;
20 i  Set up information in queue element about the channel
21 i
22 004330 010261 0000006 MOV R2, @. UCBW(R1) i ADDRESS OF CSW FOR CHANNEL
23 004334 010100 MoV R1,RO i 3ET ADDRESS OF I/0 QUEUE BLOCK
24 004336 062700 0000006 ADD #Q. ICSW, RO s POINT TO INTERNAL CSW WORD
25 004342 010061 0000008 MOV RO, Q. CBW{R1) ; BET POINTER TO INTERNAL CSW WORD
26 0043446 016210 0000008 MOV C.CSW(R2), (RO) i INITIALIZE CSW WORD
27 004352 016261 0000006 Q000006 MOV C. SBLK(R2), . BLKN(R1); BASE BLOCK # OF FILE
28 0043460 1146261 0000008 0000006 MOVB C. DEVQ(R2), Q. UNIT(R1); DEVICE UNIT #
29 004366 0127461 000000C 0000006 MoV #VPARG, Q. BUFF(R1); SET BUFFER ADDRESS TO MAP THROUGH PAR &
30 004374 016202 000000& MOV C. CBW{R2), R2 s GET CHANNEL STATUS WORD
31 004400 042702 177701 BIC #C76, R2 ;s CLEAR ALL BUT DEVICE INDEX NUMBER
32 004404 110261 0000008 MOovB R, Q. DEVX{(R1) ;s BET DEVICE INDEX NUMBER
33 ;
34 i Finished
35 ;
36 004410 012602 MOV (SP)+, R2
37 004412 000207 RETURN
a8
39 .8BTTL  GETRTQ - et gueuve element for real-time use
44 B i e e e 1 . s T e e ! R S S £ e 1t e o e — e
41 i GETRTO is called to get & free 1/0 queue element for system or
42 i real-time use.
43 i
44 H Outputs:
43 i R1 = Address of free queve element obtained.
44 H A sustem crash occurs if there are no free queve elements.
47 ;
48 004414 GETRTQ: DISABL ; #¥% DISABLE #+#
49 004422 013701 0000006 Moy FREIOQ, R1 ; GET ADDRESS OF A FREE 1/0 QUEUE ELEMENT
50 004426 001413 BEQ is ; BYSTEM CRASH IF NO FREE ELEMENTS AVAILABLE
51 004430 016137 0000002 0000008 MOov Q. LINK(R1), FREI0Q; REMOVE QUEUE ELEMENT FROM FREE LIST
52 0044346 005337 0000008 DEC NMFREQ i DEC # AVAILABLE QUEUE ELEMENTS
53 004442 EMNABL i #% ENABLE ##
54 004450 004737 004200° cabl ZEROQ ;s ZERO THE QUEUE ELEMENT
55 004454 Q00207 RETURN
56 i
57 H Fatal system error -—— No free 1/0 queue elements available.
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GETRTQ ~— Get queve element for real-time use

58 ;
59 004454 146 DIE HEMENQE i NO QUEUE ELEMENTS AVAILABLE
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GETUMR —— Allocate Unibus map register
1 CBBTTL GETUMR —— Allocate Unibus map register
= B e i e o e 4 et £ S ot e e e e i e e e e
3 i GETUMR is called to determine if a Unibus map register set needs to be
4 H allocated for an 1/0 operation. If unibus mapping is needed for the
5 ; cperation, GETUMR attempts to find a free unibus map register set large
& i enough to handle the operation. I# a free UMR can be found, it is
7 i allocated to the operation. If no free UMR can be found, the I1/0
a ; queue rTequest is placed on a waiting list and an exception condition
9 i is signaled on return.
10 ;
11 H Inputs:
12 H Ri = Address of 1/0 queue entry
13 H R = Device index number of device I/0 is being directed to.
14 ;
15 i Outputs:
16 H C-flag clear ==> A UMR wes successfully allocated.
17 i C-flag set == No free UMR. Defer I/0 request.
18 H Q. UMRX = Address of UMR descriptor block for UMR that was allocated.
19 i Q. UMPR = Original value of Q. BUFF
20 ; Q. UMPP = Original value of Q.PAR
21 ; Q. UMYB = Number of base UMR being used by operation.
22 ;
=23 ; See if this device needs unibus mapping
24 i
25 004470 003574&1  000000¢ GETUMR: T8T Q. UMRX{(R1) iHave we already allocated a UMR?
246 004474 001007 BNE 9% iBr if yes
27 004476 105737 0000006 TSTB UBUSMP i I8 UNIBUS MAPPING NEEDED AT ALL?
28 004502 001404 BEQ 9% s BR IF NOT
29 004504 Q327462 0000006 Q000008 BIT #DX$DMA, DVFLAB(R2) ;I8 THIS A DMA DEVICE?
30 004512 001002 BNE 11% i BR IF YES
31 004514 000241 7% CLC i BIGNAL SUCCESS ON RETURN
32 0045146 000207 RETURN
33 i
34 i We must do unibus mapping for this I/0 operation.
39 ;
36 004520 010246 11%:; MOV Ra2, —{SFP)
37 004522 010344 MOy R3, -{(&P)
38 004524 010444 MOy R4, —(GP)
39 004526 0105446 MOV RS, -(5P)
40 i
41 i Determine how many words are being transferred
42 ;
43 004530 016103 000000€ MOV Q. WCNT(R1).,R3 s GET SPECIFIED WORD COUNT
44 004534 002001 BGE 10% i BR IF VALUE POSITIVE
45 0045346 005403 NEE R3 i GET POSITIVE WORD COUNT
44 H
47 ; Find the smallest free UMR set that is large enough for this transfer
48 i
49 004340 012704 0000006 10%; MOV HUMRBAS, R4 i POINT TQO BASE OF UMR DESCRIPTOR BLOCKS
50 004544 DISABL ; ## DISABLE #%
51 004552 0057649 0000000 146 T8T UMEIOQ(R4) ; IS THIS UMR SBET FREE?
52 004556 001003 BNE o% i BR IF NOT
93 0043560 020344 0000006 CHMP R3, UMSWDE(R4) ;3 I8 THIS UMR SET LARGE ENOUGH?
34 0045464 1014295 808 44 i BR IF YES
55 0043564 Q42704 0000006 s ADD HUMSSEZ, R4 i POINT TO NEXT UMR DESCRIPTOR
56 004572 020427 0000006 CMP R4, #UMREND i CHECKED ALL?

57 004574 103745 BL.O 1% s BROIF NOT
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SGETUMR ~- Allocate Unibus map register
o8
59
&0
&1
62 004400 012704 000000C
63 0044604 0146405 000000%
644 004610 00140
&% 004&12 010504
a6 004414 000773
67 0044516 0101464 0000008
48 004522 0050&1 0000006
69 0044626
70 004434 Q00261
71 0044636 000450
72
73
74
75 004640 010144 0000006
76 004644
77 004652 010441 000000¢
78
79
80
81
82
83
84
85 00446546 016103 0000006
86 004462 0103461 0000006
87 0046646 016103 0000006
88 0044872 010361 0000006
89 0044746 116441 0000006 0000006
20
F1
92
23 004704 1462703 0000000
94 004710 005002
95 004712 073227 000006
6 004716 060503
7 004720 005502
28 004722 116405 0000006
99 004726 072527 000002
100 004732 062707 0000008
101 004736 116400 0000006
102 004742 0103295
103 004744 010225
104 Q04746 062703 020000
105 004732 005502
106 Q04754 077006
107
108
109
110 0047546 000241
111 004760 012600
112 004762 012604
113 0047464 012603
114 0047464 012602

YOS, 04

e s e e

3%

e ter s e e e %

&b

There are no free UMR register
Put 170 queue entry on

MOV
MOV
BEQ
MOV
BR

MOV
CLR

ENABL

SEC
BR

We found a free UMR.

MOV

ENABL.

MoV

Friday 18-Dec-87 07: 56

Fage 23-1

sets of adequate size.

list waiting for a free UMR.

#TUMRWHD-Q. LINK>: R4 ; POINT TO HEAD OF WAIT LIST

Q. LINK(R4).RD
3%

R5, R4

2%

R1,Q LINK{RA)
Q. LINK(RI)

8%

R1,UM$IOQ(R4A)

R4, Q. UMRX{R1)

; I8 THIS THE LAST ENTRY IN THE LIST?

s BR IF YES

sLINK TO NEXT ENTRY

;60 CHECK IT

; ADD OUR 1/0 QUEUE ENTRY TO TAIL OF LIST
;i BAY WE ARE THE LAST ENTRY IN LIST

i ## ENABLE #4#

;s BIGNAL FAILURE

i 60 RETURN

Claim it for our I1/0 request.

i BAY UMR SET IS IN USE
i #% ENABLE ##
i REMEMBER WHICH UMR SET 18 USED BY OPERATION

Set up information in 1/0 queuve entry that will be used by MPPHY
to calculate unibus virtual address.

routine
Q. UMPB
Q. UMpPR
Q. UMVB

MOV
MoV
MOV
MOV
MOV

I O

B

Q. BUFF(R1), RO
RS, Q. UMPB(R1)
@. PAR(R1), R3
R3, Q. UMPP(R1)

UM$EUMR (R4), (0. UMVB(R1)

Original value of Q. BUFF
Original value of Q. PAR
Number of base UMR being used by transfer.

; GET CURRENT BUFFER ADDRESS RELATIVE TO PARé
; SAVE ORIGINAL BUFFER ADDRESS

i GET PAR& BASE ADDRESS

; Save original value of Q. PAR

i BABE UMR #

Set up mapping base value in unibus map register.

s5uB
CLR
ASH
ADD
ADC
MOV
ASH
ADD
MoV
MOV
MayV
ADD
ADC
508

Finished

Lo
MOV
MOV
MOV
MOV

c

B

B

#VPARSG, RO

R&

#46, R2

RS, R3

R&2

UMSUMR (R4), RO
#2, RS
#UMRADR, RS
UMSNMR (R4) ., RO
R3, (R5)+

R&: (R3)+
#8192. . R3

R&

RO, 6%

(SP)+, RO
{SP)+, R4
(SP)+, R3
{SP)+, Ra2

i REMOVE PAR6 BIAS FROM BUFFER ADDRESS
; BET UP HIGH-ORDER REGISTER (R2-R3)

i BHIFT Q. PAR VALUE & PLACES (R2-R3)

;i ADD IN BUFFER BASE OFFSET

;i PROPOGATE CARRY

i GET UNIBUS MAP REGISTER #

; #4 BYTES PER REGISTER

; GET ADDRESS OF UNIBUS MAP REGISTER

;s GET # MAP REGISTERS USED IN THIS SET
; SET LOW ORDER VALUE

;s BET HIGH ORDER VALUE

; ADVANCE ADDRESS VALUE

i PROPOGATE CARRY

; LOOP IF MORE REGISTERS IN BET

; BIGNAL SUCCESS ON RETURN
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GETUMR —-- Allocate Unihus map register

115 004770 000207 RETURN
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FREUMR —— Free a Unibus map register
1
2
3
4
)
&
7
5]
9
10
i1
12
13
14 Q04772 005761 0000006
15 004776 001464
16
17
18
19 0035000 010144
20 0035002 010246
21 005004 Q10344
22 005006 010444
23 005010 010544
24
25
26
27 005012 016104 0000006
28 005016 005064 0000008
29 005022 003061 0000006
30
31
32
33
34 005026 016405 0000006
35 005032
36 005040 012702 0000000
37 005044 000404
38 0085046 016200 0000006
39 005052 002001
40 005054 0035400
41 005056 0200005
42 0035060 1014190
43 0050462 010203
44 QOB064 016202 0000000
45 Q035070 001366
46 003072
47 005100 000416
48
49
50
51
52
53 005102 016263 000000G 0000006
94 003110
55 0038116 010201
36 005120 116102 0000006
97 005124 Q04737 004470

T e

i
i
3
H
3
H
i
i
H
i
H

REUMR:
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.BBTTL  FREUMR —= Fyee & Unibus map register
FREUMR is called to free a unibus map register set associated with an
178 request.
If there is an I/0 request waiting for a free UMR set and the set being
freed is large enough for the waiting request. the request is removed
from the wait list and is started.

Inputs:
Rl = Address of I/0 gueue element that is being freed.

See if there is a UMR associated with this request.

T8T a. UMRX(R1) ; I8 THERE A UMR ASSOCIATED WITH THIS REQUEST?
BEQ Ek: ; BR OIF NOT
i This I/0 queue does have an associated UMR.
MOV R1, —{(8P)
MOV Ra2, -{&P)
MOV R3, —(HF)
MOV R4, —{5P)
MOV RS, -{(5P)
3 Free the UMR
MOV Q. UMRX(R1), R4 i GET ADDRESS OF UMR DESCRIPTOR BLOCK
CLR UM$IOQG(RY) ; BAY THE UMR I8 FREE
CLR Q. UMRX(R1) i SAY NO UMR ASSOCIATED WITH 1/0 REQUEST
i Bee if there is any I/0 gueve request waiting for a free UMR
H that could be satisfied with the UMR that is being freed.
MOV UM$WDS(R4), RO ; BET SIZE OF UMR BET THAT IS5 BEING FREED
DISABL i #% DISABLE #%
MOV #IUMRWHD-Q. LINK>, R2 ; POINT TO HEAD OF WAIT LIST
BR 3%
1% MoV Q. WCNT(R2), RO ; GET # WORDS NEEDED BY THIS 1/0 REQUEST
B&E 2%
NEG RO s GET POSITIVE VALUE
6 CMP RO, RS + I8 THE FREED UMR LARGE ENQUGH?
BLOS 4% :iBR IF YES
3% MOV R2,R3 i SAVE ADDRESS OF THIS 1/0 REQUEST
MoV Q. LINK(RZ), R2 ; GET ADDRESS OF NEXT WAITING I/0 REQUEST
BNE 14 ;i BR IF THERE I8 ANOTHER
ENABL i ¥ ENABLE ##
BR 8% ; THERE ARE NO WAITING ENTRIES TO BE STARTED
i We found a waiting 1/0 queue entry that could be started by
i the UMR that has Just bheen freed/
H Remove 1/0 queue entry from wait list and try to start it.
4% MOV Q. LINK(RZ). Q. LINK(R3) ;REMOVE I/0 QUEUE ENTRY FROM WAIT LIST
ENABL. i ¥F ENABLE ##
MOV Ra2, R1 i GET ADDRESS OF I1/0 QUEUE ENTRY 7O R1
MOVB Q. DEVX{R1)., Ra iGet device index number
CALL. GETUMR iWe should be able to get a free UMR now
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T/8 EMT PROCESSOR

FREUMR —— Free a Unibus map register

58
59
60
&1
62
63
64
69
[-1-)
&7
68

005130
005132

005136
005140
005142
005144
005146
005150

103402
004737

012605
012604
012603
012602
012601
000207

Q024167

i

Y%

MACRO YOG Q4 Friday

BCS
CALL

Fivished

My
M
MOV
Mawv
MOV
RETURN

18-Dec~-87 07 54

8%
IOHANQ

(5P)+,R3
{SP)+, R4
(SP)Y+, R3
{8P)+, R2
{8P)+,R1

Fuge 2Z4-1

iBr if could not get UMR
i Queue this request to the device handler



TSEMT T/5 EMT PROCESEOR MACRO VO5. 04 Friday 18-Dec-87 07: 54 Fage 25

GETUCH —— Get character from user’s buffer

1 .BBTTL GETUCH —— Get character from vuser’s buffer

= B o e o ot e e e e e )t s e e e e
3 i GETUCH is called to get a character from the user’s buffer.

4 ;

5 H Inputs:

6 ; R3 = Address of byte to be fetched.

7 ;

8 H Outputs:

9 ; RO = Bute we got.

10 i R3 = Incremented.

i1 H

12 005152 032703 000001 SETUCH: BIT #1,R3 s GETTING ODD OR EVEN BYTE®Y

13 005156 001004 BNE 1% ; BR IF ODD

14 ;

15 i Byte is on a word boundary

16 3

17 005160 106513 MFPD {R3) ; GET WORD CONTAINING BYTE

18 003162 003203 INC R3 ; ADVANCE R3

19 005164 112600 MOVB {8P)+, RO ; RETURN BYTE IN RO
20 005166 000207 RETURN
21 ;
2 H Bute address is odd
23 ;
24 0095170 003303 14 DEC R3 i POINT TO START OF WORD WITH BYTE
25 005172 104523 MFPD (R3)+ s GET WORD WITH BYTE
26 0035174 012600 MOV {(SP)Y+, RO
27 005174 105000 CL.RB RO ; CLEAR LOW-ORDER BYTE
28 0053200 000300 SWAB RO s MOVE HIGH--ORDER BYTE TO LOW-ORDER

29 003202 000207 RETURN
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PUTUCH —— Move buyte to user’s buffer

1 .BBTTL  PUTUCH —— Move byte to user’s huffer

P J T e ks oo e ok et e e e et e S e Sk B S0 ot st S ot e S S e v 20 2 e e 00 S b b S s St 907 B St et e ot i et 24 e S S e St S0 St S S e e ek S50, S50 S S B S S S S o o Ao v St S
3 i PUTUCH is called to move a byte into the user’s buffer.

4 ;

5 H Inputs:

& i RO = Byte to be stored

7 i R3 = Address where bute is to be stored.

8 ;

g H Gutputs:

10 ; R = Incremented.

i1 i

12 005204 032703 000001 PUTUCH: BIT #1,R3 i 18 BYTE ADDRESS ODD OR EVEN?
13 005210 001005 BNE 1% : BR IF ODD

14 H

15 ; Buyte address is ewven.

1é& H

17 Q05212 1046513 MFPD {R3) i GET WORD WHERE BYTE 1S TO BE STORED
18 005214 110014 MOV RO, (BF) i PUT IN OUR BYTE

19 005216 1064613 MTPD {(R3) i REPLACE WORD
20 005220 005203 INC R3 i INCREMENT R3
21 005222 0004046 BR 2%
282 i
23 ; Bute address is odd.
24 ;
25 005224 005303 1% BEC R3 s POINT TO WORD WITH BYTE
26 005224 106513 MFPD (R3) i GET WORD WITH BYTE
27 005230 000314 SWAB {SP) s GET BYTE TO LOW-ORDER
28 0035232 110016 MOVE RO, (SF) i PUT IN MEW BYTE
29 003234 000314 SWaB {5P) ;s REPOSITION

30 0052386 106623 MTPD {R3)+ ;s STORE BACK INTO UBER’S BUFFER
31 005240 000207 2% RETURN
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SYBFAD —— Set system buffer address in 1/0 queue entry
1 BSBTTL. SYBFAD —— &Set system buffer address in I1/0 queue entry
‘é:l § S e e ot e it o e L0t 44 e o Snte s i i S o 4 B S S S YO S S0 e e e Tont S (S0 o b Ao St ot e S S AR St G Gttt re Sl St htS S0 o e S ——— -
3 ;i BYBFAD is called to convert a buffer address in system space into an
4 i address that will be mapped through PAR 6. This address is stored
5 ; into a specified 1/0 quecue element.
6 ; The buffer address may be in low physical memory (PAR O through PAR 4),
7 H in a mapped system overlauy region (PAR 5). or in the user context
g8 i block (PAR &)
4 ;
10 H Inputs:
i1 ; RO = Physical address to be converted.
12 i Rl = Address of 1/0 gqueue entry to be set up
13 i
14 H Outputs:
15 ; Q. FAR(R1) & Q. BUFF(R!1) are set up.
16 ;
17 005242 0100464 SYBFAD: MOV RO, —(8PF)
18 005244 Q10244 MOV R2, ~{8P)
19 ;
20 i Determine which region buffer is in.
21 H
22 005244 020027 0000008 CMP RO, #CXTBAS iIs buffer in job context block?
23 003252 103407 BLO 2% iBr if not in context block
=24 ;
29 i Buffer is in job context block
26 H
27 0058254 113702 0000006 MOVEB CORUSR, R2 ;i 6et current job index number
28 008260 016202 0000006 MOV LBASE(R2), R2 iGet base 256-word block number of context blk
29 005264 072227 000003 ASH #3, R2 iConvert to 32-word block number
30 005270 000421 BR 9% i {Note: virtual address in RO already in PAR &
31 ;
32 i See if we are accessing & buffer in a system mapped region
33 H
34 Q05272 Q20027 0000006 o CMP RO, #VFPARG i Is buffer in a system mapped region?
35 0035276 103409 BLO 12% iBr if not
36 i
37 i Buffer is in a system mapped region
38 i
39 005300 013702 0000006 MOV @HKPARS, R2 ;Get current mapping for kernel PAR 5
40 003304 062700 020000 ADD #20000., RO ;Bias virtual address to PAR & region
41 Q05310 000411 BR 9%
423 ;
43 i We are accessing a buffer stored in low physical memory (PAR 0-4)
44 i
43 005312 010002 12%: MOV RO, R2 i Get actual address
446 005314 Q000241 CLC i Convert to page number
47 005314 006002 ROR R2
48 Q03320 072227 177773 ASH #-5, R2
49 005324 042700 177700 BIC #C77, RO ;Get byte—in—page to RO
30 005330 062700 0000004 ADD #VPARG, RO i Map through PAR &
51 ;
9 i Store values into 1/0 queue element
5.3 ;
34 0035334 010261 0000008 P MOV R2, Q. PAR(R1) iPage relocation bias
55 005340 0100461 0000008 MoV RO, Q. BUFF(R1) i Buffer address
54 ;

57 ; Finished
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SYBFAD —— Set system buffer address in 1/0 queue entry
o8 H
59 003344 012602 MO {GP)+, RP
&0 Q05344 012600 MO (8P )+, RO

61 005350 000207 RETURN
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MOUNDTU RO

a7

35
36
a7
38
a9
40
41
42
43
44
45
44
47
48
49
50)
51
52
53
54
55
54
57

T/8 EMT FROCESS(0R

-~ Check validity

005352
005356
005360
Q05362

005364
005370

005372
005400
005402
005404

005406
005410
005412

005416
0054224
005426
Q05432

005434
005436
005442
0054464
005452
005454
005454

032700
001402
000261
000207

020037
101404

032737
001002
000241
000207

0101446
0102446
113701

032761
001403
020027
1034246

010001
Q72127
042701
0146102
001414
000302
042702

000001

0000008

000000¢&

0000006

0000006

0000008

177764
177761
000000

177600

MACRO VOS5, 04
of user address

0000006

Q000006
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UACHKW and UACHKB are called to determine if an emt address is
within the valid region of the current job.
UACHKW alsoc checks to see that the address is on a word boundary.

Inputs:

RO = Address to be checked {(preserved)

EMTPS = PSS saved buy EMT
UHIMEM = Top address of job region
Outputs:
C~flag set on return if address is invalid.
Check a word address
ACHKW: BIT #1, RO ; 18 ADDRESS EVEN?Y
BEQ UACHKB i BR IF YES
SEC ; BIGNAL ERROR
RETURN
i Check byte address
i HBee if address is in normal job region
UACHKB: CMP RO, UHIMEM ; 19 ADDRESS IN NORMAL JOB REGION
BLOS 4% ; BR IF YES
i Address is not in normal job rTegion.
; Allow kernel-mode emt’s to access all of memory
BIT #HUMODE, EMTFS ;I8 THIS A& KERNEL MODE EMT?
BNE ik : BR IF NOT
4% CL.C i BIGNAL SUCCESSFUL RETURN
RETURN
i This is a user—-mode emt accessing a region above the normal top of job
o4 MOV R1,—{&P)
MOy R2, -{GP)
MOVB CORUSR, R1 s GET CURRENT JOB INDEX NUMBER
i Allow KMON to access job context area
BIT #EINKMN, LEWS(R1); IS KMON RUNNING?
BEQ 2% i BR IF NOT
CHMP RO, #CXTEND ; IS ADDRESS IN JOB CONTEXT REGION?
BL.O 1% i BR IF YES
i  Hee if there are any assuciated shared run—time systems
2% MOV RO, R1 ; GET ADDRESS BEING CHECKED
ASH #-12. . Rt ; CONVERT ADDRESS TO 2 # PAR REGION #
BIC #Cl1b,R1
MOV RPDR{(R1),R2 ; I8 THAT REGION MAPPED T8O SHARED RUN-TIME?
BEQ 3% i BR OIF NOT
SkaAaB R2 s BET PAGE LENGTH TO LOW-DRDER BYTE
BIC #C177, R s GET # &4-BYTE BLOCKS USED IN PAR REGION



TSEMT
UACHK x

58
o9
&0
61
b2
63
&4
65
bb
&7
&8
b9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
a7
88
89
70
71
92
93
94
95
96
7
98
99
100
101
102
103
104
105
106

T/8 EMT
-— Check

Q035462
005464
005470
005472
005476
005500
005502

005504
005506

005510

005512
005514
005516

005520
005524
005526

003330
005534
005536

005340
005544

PROCESSOR

005202
Q72227
005302
072127
060201
020001
101404

0002461
000401

000241

0126042
012601
000207

004737
103400
000207

004737
103401
Q00207

012700
Q00137

000006

000014

005352

0053447

177764
004034

3

,‘cu. e e gy e e e

i
i
K
i
i
H
i
B
H
H
H
i

v

i

i

B
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validity of user address

ING R2 ¢ I8 OFFSET BY 1

ASH #&, R2 ;s CONVERT TO # BYTES

DEC R2 i AVOID ADDRESS OVERFLOW AT TOP OF MEMORY
ASH #12. . R1 i GET ADDRESS OF BASE OF PAR REGION

ADD R2, R1 i GET ADDRESS OF LAST BYTE IN PAR REGION
CMP RO, R1 i I8 DUR ADDRESS IN MAPPED REGION?

BLOS 1% i BR IF YES

Address is invalid

% SEC ; SIGNAL. ERROR ON RETURN
BR 9%
Address is valid
% CLC : SIGNAL SUCCESS ON RETURN
Finished
& MOV {(GP)+, R2
MOy {(GP)+, R}
RETURN
.8BTTL  VALADX ~— Validate user address
VALADW and VALADB are called to validate an address provided as
an EMT argument. If the address is invalid, these routines do not
return but rather produce a fatal EMT error.
VALADW checks to see that the address is even.
Inputs:
RO = Address to be checked (preserved)
EMTPS = PS8 saved by EMT
Outputs:
A fata EMT error is produced if the address is invalid
ALADW: Cal.L UACHKW ;i CHECK WORD ADDRESS
BCS BRADAD ; BR IF INVALID
RETURN i ADDRESS 15 OK
ALADB: CaAl L UACHKB i CHECK BYTE ADDRESS
BCH RADAD ; BR IF INVALID
RETURN
Invalid address -— Give fatal emt error
ADAD: MOV #-12, RO s GIVE FATAL EMT ERROR
P SETERR
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- Wait for I/0 to finish

005350
005552
005556
0055464
005570
0053572
005576
005602
005606
005610
00546146
005620

005622
005624
005630
0054636
005642
0054644
005450
005654

005654
005664
005666

Q054670
005674
0054676
005700
003702
005706
005714
005716
Q05722
005726
005732
005734

010344
013703

105763
001407
012700
004737
004737
0007463

012603
000207

0101446
113701

105761
001405
012700
004737
QOO74&5

0126014
000207

0035737
Q01752
010244
010344
013703
032763
001404
016302
04270
004737
012603
012602

0000006
0000008
0000008

000000
000000E

0000006

000000&

000000¢
0000008

00000042

0000008&
0000006

0000008
177701
006006 ¢
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0000006
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IOWAIT is called to suspend user execution until 211 I/0 on the
current channel is finished.

Inputs:
CHMADR = Address of current channel we are waiting on.
CWATT: MOV R3. -{5P)
MOV CHNADR, R3 ; GET ADDRESS OF CHANNEL
16 bIisaBL i % DISABLE INTERRUPTS
TSTB C. NUMQ(R3) i # ANY ACTIVE I/0 REQUESTS ON CHANNEL?
BEQ 2% i#¥ BR IF NOT —— ALL I/0 IS FINISHED
MOv #8$I0WT, RO i % SAY WE ARE WAITING FOR I/0 TO FINSIH
CALL QANSPND i ENQUEUE FOR I/0 WAIT (ENABLE)
CALL CHKABT i WERE WE ABORTED WHILE ASLEEP?
BR 1% ; 60 TRY AGAIN
£ ENABL
MOV {8SP)+, R3
RETURN
CBBTTL I0STOP —— Wait for all of job’s I/0 to finish
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;3 I0BTOP suspends execution of the current job until all of its
i 1/0 is completed.

asTOR:

MOV Ri, -(8P)
MOVE CORUSR, R1 ; GET JOB INDEX #
1%; DISABL ; #%# DISABLE ###
T3TH LIOCNT(RL) i I8 THERE ANY I1/0 ACTIVE FOR JOB?
BEQ 2% ; BR IF NOT
MOV #SEIOWT, RO ;s BUSPEND JOB TILL 1/0 FINISHES
Calt QNSPND
BR 14 i NOW 60 SEE IF IT HAS COMPLETED
H All I/0 is finished
P33 ENABL ;% ENABLE #4#
MOy (SP)+, R1
RETURN
.8BRBTTL  IOHALT ~- Abort a1l 170 for & job
H Procvess . ABTIO EMT
ABTIO: T8T IOABFL i CHECK TO SEE IF 10 ABORT WAS CHOSEN
BEQ 108TOP s BR IF 10 RUNDOWN WAS CHOSEN
MoV R2, —(8P) ; Save registers
MOV R3, —(&P)
MOV CHNADR, R3 ; et address of channel status word
BIT #CSHOPN, C. CSWI(RA); See if channel is open
BEQ 14 iBr if channel is not open
Moy C. CSW{(R3)., R& ;Get channel status word
BIC #C7&: R2 iMask channel device index number
CALL DVSTOP ;8top 1/0 to this device
14 MOV (8P)+, R3 iRestore registers
MOy {SP)+, R2
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10HALT —— Abort

58
59
60
a1
=Y
63
&4
&5
b6
&7
68
69
70
71
72
73
74
75
7b
77
78
79
80
81
82
83
84

005736

005742
005744
005750
005752

005754

005760
Q05764
005766
005772
005774
006000
006002
006004

PROCESSOR

all I/(0 for a Job
000137 0011107
005737 0000006
00172%

010244

010344

Q04737 O00&LERE’
013702 0000006
0035003

004737 0060067
162702 000002
002373

012603

012602

Q00207

e s es e %

Inputs:
Rl = Job index number.
IOHALT:. TST IOABFL
BEG I108TORP
MOV R2, —{(8P)
MOV R3, ~{(&PF)

i%:

P

EMTXIT
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;Finished

TOHALT is called to abort all I/0 operations for a particular Job.

s CHECK TO SEE IF 10 ABORT WAS CHOSEN
;i BR IF I0 RUNDOWN WAS CHOSEN

Cancel any pending . TIMIO entries for this job

CALL

Now call handler abort entry

MOV
CLR
ealL
SUB
BGE
MOV
MOV
RETURN

CANIDT

NUMDEV. R2
R3

DVSTOP
#2, R2

1%
{(SP)+,R3
(SP)+, R2

iCancel any pending . TIMIO entries for job
points

i GET INDEX # OF LAST DEVICE

iClear channel address pointer

s BTOP I/0 ON THAT DEVICE FOR THIS JOB
i GET NEXT DEVICE INDEX NUMBER

i BR IF MORE DEVICES
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LR ND U W -

20
21

22

23
24
25
26
27
28
29
30
31
30
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
54
57

T/8 EMT PROCESHOR

006006
006010
004012
0056014

0046020
006026

006030
005034
004040
006042

0056044
006050
Q04052
006056

004062
0086070

008072
Q0&100
006102
0046104
004106
006112
006114
06114
005120
006124

170 for

010346
010444
0105464
0137464

02622
101532

012700
004737
000000x
010305

016203
001402
010337
016203

0127463
005723

032762
Q01015
011304
001430
1146400
00&300
020001
001023
016400
001403

a device & job

0000006

Q00000E 000004

0046314
0000006

0000006

0000006
0000004

100000 177776

000000 0000006

0000000

000000¢

i
K
i
H
H
H
3
i
H
}
i
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.BBTTL DVSTOP —~— Abort I/0 for a device % job
DVETUP is called to abort all I/0 requests for a particular job
that are pending for a particular device
The abort entry point for the device handler is called if the
current queuve entry belongs to the specified job or if the abort
flag is set for the handier.

inputs:
R1 Index number of job whose I/0 is to be aborted.

Re = Device index number of device to be serviced.
R3 = Address of channel status word (for .ABTIO) or zero
VBTOP: MOV R3, -{5P)
Moy R4, (&)
MOy RS, —(5P)
MOV BHKPARS, ~(5P) iB8ave PAR D in case we map to a handler

Return immediately if this is a pseudo—device like LD, TT, etc.

CHMP HANENT(R2) ., #4 i Is this a real device?
BLOS 7% iBr if not

Enter system state while we perform I/0 abort processing

MOV #7%, RO iSet exit address for system state
CALL ENSYS iEnter system state

. WORD FP$I0A iFork processing priority

Moy R3, RS i Move channel status word

Set up pointer to handler.

MOV HANPAR (R2), R3 i Is this a mapped handler?

BEQ 8% iBr if not

MOV R3, @HKPARS iMap PAR 5 to the handler

MOV HANENT(R2). R3 ;Get pointer to LQE cell in handler

Hold the handler.
This prevents new 1/0 from being started and prevents cleanup on
current I/0 request Ffor handler.

MOV #100000, ~2(R3) ;Set handler-hold flag
TsT (R3)+ ;iPoint to CQE cell in handler

Call handler abort entry point if abort flag is set for handler
or if current queue element belongs to job being aborted.

BIT HDS$SABT, DVSTATI(RZ2); Is abort flag set for handler?

BNE 1% iBr if yes

MOy {R3). R4 ;Get pointer to current queue element for hand
BEQ 2% iBr if none

MOVB Q. JOB-Q. BLKN{(R4),R0O ; Get job # from queve element

ASL. RO i Convert to job index number

CHMP RO, R1 iDoes this element belong to job being aborted
BNE 2% iBr if not

MoV Q. CSW—Q. BLKN(R4), RO; Get address of Channel Status Word

BEQR 1% iBr if none
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T/8 EMT

DVSTOP —— Abort

583
549
&0
&1
62
&3
64
65
6b
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
g1
gz
83
84
85
8é
87
88
89
90
91
o
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

10%

110

111

11z

113

114

00&126

006134
0061326
006140
0046142
0046144
006146
006152
006154
0046156
006160
00&162
Q0&164

006166
006170
Q06172
006176
004200
005204
0058206
006210
006212
006214
0046216
006224
006226
006232
0056234
0056240
004244
006250
0046252
004260
0056264
Q06270

Q08272
006276
006300
0046302
006306

006312

MACRO VOS5, 04

PROCESSOR
I1/0 for a device & job
Q52760 0000008 000000

0101446
010244
Q103446
010104
006204
162703
011300
0&0300
004740
Q12603
Q12602
012601

011300
001440
016504
001435
114400
006300
020001
00140
010405
OOO07 60
016465
001005
011343
001402
010563
162704
016400
001403
052760
004737
Q0536
006740

006363
100005
010304
005063
004737

Q0207

000006

0000000

0000000

0000008
177776
177776
0000008
0000006
0000008

003032
00000046

177774

177774
0025707

000000C

0000006

; Call

PJ L I
+#

4%

9%

& e fme  tee  twa
i

e e ter N

10%:

BIS
handler

MOV
MOV
MOy
MOV
AER
s5uUB
MOV
ADD
Call
MOy
MOY
MOV

MoV
BEQ
MOV
BEQ
MOVEB
AE5L.
CMp
BEQ
MOy
BR
MOV
BNE
MoV
BEQ
MoV
5UB
MOV
BEQ
BIS
CALL
DEC
BR

If handler finished 1/0 operation while being held,
cleanup routine for it.

ASL
BPL
MoV
CLR
CALL

Friday 18-Dec-87 07:54 Fage 30-1

HCB$ERR, C. CBWI(RO); Say an error occurred on this operation

abort entry point

R1, —(5P)

R, —~(GP)

R3, —{&P)

R1,R4 ;i BGet job number

R4 ;Get in form handler expects

#6, R3 ;Point to handler cell with interrupt entry
{R3), RO ;Get offset to interrupt entry pt in handler
R3, RO ;Get abs address of interrupt entry point
-{RO) iCall handler abort entry point

{SP)+,R3

{(8P)+, R2

(SP)+,R1

Now remove any queuve elements that belong to the job being aborted
{But ignore the current queuve element since it will be cleaned up
by calling IOFIN)

{R3),R5 iGet pointer to current queue element

6% iBr if there is none )
Q. LINK-Q. BLAN(RS), R4 i 1Is there another queue element in list?
[=%: i Br if not

Q. JOB-Q. BLAN(R4), RO ;Get job # from queuve element

RO iConvert to job index number

RO, R1 iDoes this element belong to job being aborted
4% iBr if yes

R4, RS iLink to next queue element

3% ;iAnd go check it

Q. LINK-Q. BLKN{R4), Q. LINK—Q. BLKN(RS) ;Remove element from list

54 iBr if this is not last element in list

(R3), -2(R3) ;i CQE--LQE

5% ;Br if queue is empty now

RS, —2(R3) iMake LGE point to last queue element

#Q. BLKN, R4 iMake R4 point to start of queue element

Q. CSW{R4), RO iGet address of channel block for this element
9% ;iBr if no associated channel

H#CSEERR. C. CBWIR0O); Set error flasg in channel status

I0CMPL. iDo I/0 completion for this queue element
HANIOC(RZ) iDecrement pending 1/0 count for device
3% ;i Bee if there are more queue elements

we must call

-4(R3) ;Did handler finish i/o0 while being held?
10% ;Br if not

R3, R4 iSet up pointer to CQE cell in handler
-4{R3) ;Clear handler—hold flag

IOFIN iDo cleanup for handler

Now exit from system state.
This

will transfer control to 7%,

RETURN

;Exit from system state —— Go to 74
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DVSTOP —- Abort 1/0 for a device & job

115 H

116 i Finished aborting I/0 for this device

117 ;

118 004314 012637 0000006 7%: MoV (SP )+, BHKPARD iRestore PAR 5 mapping
1192 006320 012600 MOV (SP)+, RS

120 006322 012604 Moy {SP)+, R4

121 006324 012603 MoV {(SP)+,R3

122 006326 Q00207 RETURN
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IOTIMR -- Process

i

P

3

4

5

&

7

g

(.?

10 006330 01004%

11 006332 010144

12 006334 Q10244

13 004336 010344

14

15

)

17 006340 0103502

18 0046342 0462502

19 006344 QOS5725
20 00463446 0010642
21
2
23
=4
29 004350 0Q037&2 00000006
26 006354 (001003
27 006354 Q22525
28 004360 000261
29 006362 DO0314
30 0083264 004737 0044147
31 0086370 Q10142 Q000006
32 0046374 152761 000000C
33 0046402 012361 Q000006
34 0046406 Q12561 0000006
35 005412 016261 0000006
36 00&420 Q16261 0000000
37 006424 010261 0000008
38 0046432 062761 0000008
39 004440 013761 0000006
40 0058446 016200 0000008
41 Q046452 042700 177400
42 Q06456 006300
43 004460 110061 0000006
44
45
4é4
47 00464464
48 005472 Q13741 000000C
49 Q04300 010137 0000006
30 006504

51 006512 000437

B

53

o4

55 Q04314 Q146201 0000006
9o 006520 001414

57 Q06522

MACRO VOS5 04
handler timeout reguests

0000006

0000006
ON0000E

0000006
Q000006

0000006

Fridey 18-Dec—-87 07: 54 FPage 31

IOTIMR ~— Process handler timeout requests

o sorm v

. BRTTL
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IOTIMR is the routine called from device handlers to process I/0
timer requests. Normally the . TIMIO and . CTIMIO macros are used
to call IOTIMR.

i RY =
I

Inputs:
Address of argument list generated by . TIMIO or . CTIMIO macros
OTIMR: MOV RO, —(8P)
MOV R1, -(8P)
MOy R2, ~(8P)
MOy R3, —(5P)

; Determine if we are starting or canceling & timer request

MOV RS, R2 s GET PTR TO CELL WITH OFFSET TO TIMER BLOCK
ADD (R3)+,R2 i GET ADDRESS OF TIMER BLOCK IN HANDLER

TET {RS)+ ;I8 THIS A . TIMIO OR . CTIMIO REQUEST?

BNE IOTIMC ; BR IF REQUEST TO CANCEL TIMER

i This is a request to start a timer.
i et a completion request queve entry and set up valuves in it.

ST ITERTH(RE) iMake sure there is a specified compl routine
BNE 4% ;Br if compl routine address specified
CMP {R3)+, (RD)+ iSkip over high & low order time words
aEC iSignal error on return
BR I0TMXT i Return
4% CalL GETRTQ iGet 8 queue element (addr returned in Ri1)
MOy R1, ITSLNK{R:) i Bave ptr to gqueue element in handler block
BRISB #HCQFSIO0T ! QFSSCR2, CQ$FLG(R1); Set flag saying . TIMIO request
MOV {RS5)+, CQHHOT(R1); Set high~order time value
MOV (R5)+, CQ$L.LOT(R1); Set low-order time value
MOV ITERTN(RZ) . CQ$RTN{(R1); Set address of routine to call
MOV ITESEQ(R2), CQ$RO(R1); Set sequence # to be passed in RO
MOV R2, CQ$R1(R1) i8et address of cell to be cleared on call
ADD #HITERTN, CQERI(RL)
MOy @H#KPARS, CQEPAS(R1); Set PAR D mapping for compl routine
Moy IT$JOB(R2)., RO iGet # of job to synch with
BIC #~C377, RO iClear all but job number
ASL. RO i Convert to job index number
MOVEB RO, CQ$JOB(R1) i Set Job number in compl queue entry
i Link timer element into list of active requests
DISARL i ##% DISABLE #%
MOV MRKTHD, CQ$L.NK{(R1);: Put new element at head of timer list
MOV Ri, MRKTHD
ENABL w3 ENABLE ®#
BR I10TMCC s FINIGHED
i Cancel a timer request
I0TIMC: MOV ITSLMNK(RZ), R1 iGet address of queue element used for Tequest
BEQ 3% i Invalid if zero
DISABL i w8 DISABLE #4#
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IOTIMR —— Process
58 Q04530 012703 000000C
59 0048534 026301 0000008
60 0046540 001410
a1 0046542 016303 0000008
&2 0046546 Q0137
&3 004550
64 004554 000261
65 Q045460 000415
béH 006562 016163 0000000
67 Q06570 0Q050&2 0000000
68 006574 Q05062 0000006
69 Q064600
70 004606 004737 0042227
71 00&4612 000241
72
73
74
75 006614 Q12603
76 Q06616 012602
77 00&4620 012601
78 006622 0124600
79 006624 Q00200

MACRO W05, 04
handler timeout requests

0000006

1%

3

I0THMCC:

»

H Finished

I0TMXT:

MOV
CHMP
BEQ
MOV
BNE
ENABL
SEC
BR
MOV
CLR
CLR
ENABL.
CabL
CLC

MOV
MOy
MOV
MOy
RTS

Friday 18-Dec-87 07:5&

Page 31-1

#MRATHD-CQELNK, R3: FAKE POINTER TO QUEUE HEAD

CQELNK(R3), R1
2%
CQELNK(R3) ., R3
1%

TOTMXT

;3 18 ELEMENT WE WANT TO REMOVE NEXT IN LIST?

i BR IF YES

; CHAIN FORWARD TO NEXT ELEMENT

s BR IF MORE TO CHECK

; ## ENABLE ##%

i BIGNAL FAILURE TO FIND TIMER ELEMENT IN LIST

CA$LNK(R1), COQSLNK{R3); REMOVE TIMER ELEMENT FROM LIST

IT$RTN(RE)
ITSLNK(RED

QFREE

(SP)+. R3
(S5P)+, R2
(SP)+, R1
(5P)+, RO
RS

i 8AY TIMER BLOCK IS NOW FREE

i #4# ENABLE ##
i Free the timer queve element
iReturn with C-flag cleared

-— Return to handler
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a8
39
40
41
42
43
44
45
46
47
49
49
50
51

T/8 EMT PROCESGOR

006626
Q064630
006632

0044636
00484642
004450
006454
Q05656
006664
00&s666
0064672
0046474
0046676

006700
0046706
Q05714
006720
0046722
006730
0046732
004734
005736
0045742
0046744

006746
006754
0046760
006742
006744

004764

010244
0104446
013746

016402
001434
13276
001403
120162
00140
010204
Q00764

016264

016200
001404
016237
005010
010104
010201
004737
010401
000734

012637
012604
01260:2
000207

Q00207

00000086

0000004

0000006

0000006

0000008

0000008

0000008

0000008

004

nJ
f
n

Q000008

MACRO VO5. 04 Friday 18-Dec—87 07: 54
~= Cancel all . TIMIO requests for a job

0000006

0000006

0000006

Page 32

- 8BTTL  CANIOT - Cancel all . TIMIO requests for a jJob

CAMIOT is called to cancel 2ll pending . TIMIO requests for a job.

H Inputs:
H Rl = Index number of job.
CANIOT: mMov Ra, —(8P)
MOy R4, —(5P)
Moy @HKPARS, —(GP) i Save current PAR 5 mapping

i Gearch through pending queue looking for requests belonging to this Job

146 MOV HMRATHD-CQ$LNK, R4 ; Get dummy pointer to queue head
DISABL i #% Disable interrupts #%
2% MOV CQ$LNK{(R4). R iiiGet address of next pending entry
BEQ 4% iisBr if hit end of list
BITB #HOF$IOT, CQ$FLEG{(RZ): i35 Is this entry for a . TIMIO?
BEQ 3% iiiBr if not
CMPB R1, CQ$JOB(RZ) iiils this entry for our job?
BEGQ o% 3iiBr if yes
3%: MOy R2, R4 iiilink to next entry
BR 2% ;i3 G0 check it
i We found an entry for this jJob
o%: Moy CAELNK(R2), COSLNK(R4); ; ; Remove entry from linked list
ENABL i## Enable interrupts ##
MOV CQ%R1(R2), RO ;Get addr of cell in handler to be cleared
BEQ =% iBr if nothing to clear
MOV CQEPADS(R2), @HKPARD; Set up PAR 5 mapping for the handler
CLR (RO) ;Clear the cell in the handler
&% MOV R1,R4 ; Bave the job index number
MOV R2,R1 ;Get address of queue element to R1
calL QFREE iFree the queue element
MOV R4, R1 ; Get back job index number
BR 1% ;i See if there are more entries to free
; Finished
44 ENABL ;## Enable interrupts %
9% MOV (8P )+, @HKPARS ;Restore PAR 5 mapping
MOV (SP)+, R4
MV {(SP)+, R2
RETURN
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i Dummy subroutine called by handlers trying to do error logging.
Return immediately.

ERRI.OG: RETURN
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[y
<

11
12
i3
14
13
146
17
18
19
20
21

22

23
24
25
26
27
28

30
31
32
33

T/8 EMT PROCESBSOR

006770
006774
007000
007004
007010
007012
007016
007020
007024
007030
007032
007036
007042
007050
Q07052
GO7054
0070460
007062
007064
007066
007074

007100
007106
007110

Update Tunning copy

013704
016402
162702
020227
101402
01270
006202
016401
016400
0014062
010037
013703

005711
001012
162701
1063523
012621
Q77203

00137

005000
000137

0000046
00000086
000022
001000
001000

00000086
0000008

0000006

0000066

000006

001110°

004036~

MACRO VOB, 04
of device handler

SETHAN:
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.BBTTL SETHAN —-— Update running copy of device handler
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SETHAN is the EMT used by kmon to update the running copy of a device
handler after a SET command has been done.
If the handler is active.

MOV EMTBLK+4, R4
Moy HANSIZ(R4), R2
SUR #18. ,R2
CHMP R2, #1000
BL.OS 1%
MOV #1000, R2
1%: ASR R2
MOV HANENT (R4), R1
MOy HANPAR (R4), RO
BEQ 44
MOV RO, @HKPARD
44 MOV EMTBLK+&:. R3
DISABL
TST {R1)
BNE 3%
SuB #4:R1
2% MFPD (R3)+
Moy (SP)+, (R1)+
508 Rz, 2%
ENABL.
WP EMTXIT
i Ervor ~— Handler is active
3 ENABL.
CLR RO
WJMP SETERR

an error return occurs,

;i GET DEVICE TABLE INDEX FOR HANDLER

i GET SIZE OF HANDLER

s DON’T MODIFY LAST 9 WORDS OF HANDLER (. DREND TABLE)
;i MAX CODE MODIFIED IS8 1000

i BR IF HANDLER I8 SMALLER

; CONVERT # BYTES TO # WORDS

; GET ADDRESS OF HANDLER ENTRY POINT
; IS THIS A MAPPED HANDLER?

; BR IF NOT

iMAP PAR S TO THE HANDLER

; GET ADDRESS OF BUFFER IN KMON WITH NEW CODE
; ##% DISABLE #¥##%

;I8 THE HANDLER ACTIVE NDW?

i BR IF YES -— GIVE ERROR RETURN

s POINT TO START (OF HANDLER IN MEMORY
i GET WORD FROM KMON BUFFER

; MOVE OVER OLD HANDLER CODE

s MOVE ALLL OF NEW CODE

; #¥ ENABLE ##

s SUCCESSFUL. EXIT

Tow.

; #% ENABLE ##
; RETURN ERROR CODE O
;s ERROR EXIT
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COUNT WU -O

3
Py

=

]
L3

23
24
25
26
27
28
29
30
31
3z
a3
34
35
36
37
38
39
40
41
4p
43
44
45
46
47
48
49
50
51
52

53

T/5 EMT

007114
007116
007120
007122

007124
007130
007134

007136
007144
007152
007156
0071462

007166
007172
007174
007176
007200
007202
007204
007206

PO7212
007214
007216
007220

FROCESHOR

0102446
010444
010544
010502

012700
004737
QO0000¢

Q16237
016237
012704
066204
Q12705

016200
006200
301403
012420
012425
077003
103001
011415

0Q0=207

012605
212604
012608
000207

007212"
0000006

0000008&
000000G
0000008
0000006
0000006

0000006
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MIOMWT -~ Mapped 170 move data to system buffer

0000006
0000006

CBBTTL MIOMWT —— Mapped 1I/0 move data to system buffer
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i MIOMWT is called when doing a write to a device that requires its 1/0
i to be mapped through a system buffer.
; MIOMWT moves the data from the user’s buffer into a system buffer.

; Inputs:
H RS = Address of mapped I1/0 control block.
MIOMWT: MOV R2, —{5P)
MOV R4, -(GP)
MOV R3, —{GP)
Moy RS5, R2 i Get address of mapped 1/0 control block

; Enter sustem state so that we can use PARD and PARS to map to the system
; and user buffers.

MoV #1%, RO iGo to 1% on exit from system state
Call ENSYS iEnter system state
. WORD FP$MOV ; Fork priority

i We are now running in system state on the interrupt stack.
i Kernel PARS and PAR6& are free.
Set up buffer pointers.

MOV MISUBP (R2), @#APARS ;: Set up PAR base for user’s buffer

My MISSBP (R2), @#KFARSG i Set up PAR base for system buffer

M #VPARS, R4 iGet virtual address base for user’‘s buffer
ADD MISUBO(RZ2)., R4 ;Add offset within &4-byte block region

Mav #VPARG, RS iGet virtual address base for system buffer

Get number of words to move and do the transfer

MOV MISCWC(RZ2), RO ;Get number of words to move
ASR RO ;i Get number of doublewords
BEQ 3% ;Br if less than 2 words to move
2% MOV (R4)+, (RB)+ i Move a word
MOV {R4)+, (RH)+ iMove a second word
508 RO, 2% iLoop if more doublewords to move
3% BCC 4% iBr if no odd word at end to move
MOV {R4), {(R3) iMove the last word
i Finished moving data.
i Exit from system state (go te 1$)
4% RETURN iExit from system state
i Finished
16 M {SP)Y+, RY
MQv {SP)+, R4
MOV (8P )Y+, R2
RETURN
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MIOMRD —— Mapped /0 move data to user’s buffer
1 .SBTTL MIOMRD —— Mapped 1/0 move data to user’s buffer
= S e o o e i i et L e S T £ ) i 8 e e
3 i MIOMRD is called when doing @ read from a device that requires its I/0
4 i to be mapped through a system buffer.
3 ; MIOMRD moves the data from the system buffer into the user’s buffer.
& i
7 H Inputs:
8 H RY = Address of mapped 1/0 control block.
4 H
10 007222 010246 MIOMRD: MOV R&2, —~(&P)
11 007224 010446 MOV R4, —-{(&P)
12 0072286 010546 MOV RS, —{5P)
13 007230 010502 MoV RS, R2 ; 6et address of mapped 1/0 control block
14 ;
15 i Enter suystem state so that we can use PARD and PAR& to map to the system
16 ; and user buffers.
17 ;
18 007232 012700 0073207 MOV #1%, RO iGo to 1% on exit from system state
19 007236 004737 0000006 CALL ENSYS iEnter system state
20 007242 000000C . WORD FP&MOV ;Fork priority
21 i
22 i We are now running in system state on the interrupt stack.
23 i Kernel PARS and PAR& are free.
24 i  Set up buffer pointers.
25 i
26 007244 016237 000000& 0000006 MOy MISUBP (R2), @#KPARYS ; Set up PAR base for user’s buffer
27 007252 016237 0000006 0DO0006 Moy MI$SBP(R2), @#KPARS6 ;i Set up PAR base for system buffer
28 007260 012704 0000004 Mav #VPARS, R4 ;Get virtual address base for user’s buffer
29 007264 066204 0000008 ADD MISUBO(RZ2).R4 iAddd offset within 64-byte block region
30 Q007270 012705 0000006 MOV #VPARG, R3 ;Get virtual address base for system buffer
31 ;
32 i et number of words to move and do the transfer
33 i
34 007274 016200 0000006 MOov MISCWC (R2), RO ; Get number of words to move
35 007300 006200 ASR RO ;i Get number of doublewords
346 007302 001403 BEQ 3¢ iBr if less than words to move
37 007304 Q12524 = - MOV (R3)+, (R4)+ i Move a word
38 007306 012524 MOV (RS)+, (R4)+ iMove a second word
39 007310 077003 50B RO, 2% il.oop if more doublewords to move
40 007312 103001 34 BCC 4% ;Br if no odd word at end to move
41 007314 (11514 MOV (RS5), (R4) i Move the last word
42 H
43 i Finished moving data.
44 i Exit from system state {(go to 1%)
45 ;
44 0073146 000207 4% RETURN iExit from system state
47 ;
48 H Finished
449 ;
50 007320 012400 1%: MOV (SPY+, RS
51 007322 012604 MOV (SP)+, R4
52 007324 012602 MOV (SP)Y+, R2
53 0073246 000207 RETURN



TSEMT T/8 EMT PROCESSOR MACRO VO35, 04 Friday 18-Dec~87 07: 56 Page 36

HANXIT -— Exit from a mapped handler
{ .SBTTL  HANXIT —— Exit from a mapped handler
3 © HANXIT is jumped to when a mapped handler performs a RTI to exit
% H from an interrupt
Z 007330 QANXI1:
g ; Restore PAR 5 mapping
12 007330 012637 0000008 ) MoV (5P )+, @HKPARS iRestore PAR 5 mapping
ié ; Finished
13 i

14 Q07334 000002 RTI iDo the real interrupt exit
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34
35
)
37
38
39
40
41
42
43
44
45
44
47
48
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53
54
55
54
57
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007336
007342
007346
007350
007352
Q07354

Q07356
007362

007364
007370
Q07374
007400
007404
007406
007412
007416

007420
Q07424
007430
007434
007434

162706
014616
010244
O }. 034\1.‘
012548
OO 3002

Q05763
001416

164516
016503
166503
Q72327
0460316
1146503
Q73227
0004006

162716
0146503
Q7aER7
062603
00 B30:

000004
Q00004

0000000

000000C
000000
0C00N0C
00Q004&

0000000
Q00015

0000008
000000C
400006
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Convert

Inputs:

RS = Ad
3. BUFF
. PAR

. UMRX
UMPB
. UMPP
. UMvB

CRLOD O

Outputs:
(5F) =
R8P )=
RS =

MPPHY: 8uB

L S

Mo s s ee tes

MOV
MOV
MV
MOV
CLR

Convert
address

TST
BEQ

We must
What we
virtual

suUB
MOV
SUR
ABH
ADD
MOy
ASH
BR

We are n

S5UR
MOV
ASH
ADD
ADC

TTL - Device handler mapping rtoutines -

pwing routines provide XM support for device handlers.
ode PAR 6 is used to access the user’s data area.

TTL MPPHY -—— Convert mapped address to phuysical address

a mapped address to a physical address.

dress of Q. BUF cell in I/0 gueue entry.

Address relative to Q. PAR

Address offset.

O==Z>No Unibus mapping needed; non-zero==3Do unibus mapping
Original value of Q. BUFF when 1/0 was queued

Original value of Q. PAR when 1/0 was queued

Index number of base Unibus map register for transfer

[ L I I | I

lLow—-order 1&~bits of phusical address.
High—order é-bits of physical address (in bits 4-9).
Address of Q. WONT in queue element.

#4. 5F i MAKE ROOM ON STACK FOR RESULT WORDS
4(8P), (BP) s MOVE UP RETURN ADDRESS ON STACK

RZ, —-{8P)

R3, -(5P)

{R3)+, -{5P) i GET VIRTUAL ADDRESS FROM Q. BUFF

R& s WE WILL FORM PHYSICAL ADDRESS IN R2Z-R3

virtual address in 1/0 queue element into physical
and place in R2-R3.

Q. UMRX-Q. WCNT(R5); IS UNIBUS MAPPING NEEDED?
is i BR IF NOT

do Unibus mapping for this I/0 request.
compute is not a physical address but is rather a
address within the Unibus address space.

Q. UMPB-Q. WCNT{(R3), (8P) ; Bubtract original Q. BUFF value
Q. PAR-Q. WCNT(R5),R3 ;iGet current PAR offset (64-byte units)
Q. UMPP-Q. WCNT(R3),R3 iGet # &64-byte blocks Q. PAR has been incr

#46. . R3 sConvert to byte offset
R3, (8F) i Increment buffer address
B Q. UMVB~Q. WCNT(RB),R3 iGet unibus register #
c #13. , R2 i# 8192, bytes per register
2%

ot doing Unibus mapping. Get 22-bit phuysical address to RzZ~R3.

#HVPARG, (BP) ;s REMOVE PAGE-6 BIAS
Q. PAR-Q. WCNT(R5),R3 ;i GET RELOCATION BASE
G #6, R2 ; BHIFT R2-R3 LEFT & BITS
(SP)+, R3 ;s ADD (Q. BUFF) TO LOW ORDER
R2 ;s PROPOGATE CARRY TO HIGH-ORDER
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&0
&1
62
63
&4
65
bb
&7
135
&9
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007440
007444
007450
007454
007456

0074640

072227
010366
010266
012603
012406

POORO7

000004
000006
000010
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== Convert mapped address to phusical address

i We have computed the address
; Position correctly and store

ASH #4, R2
MOV R3, &(8P)
MOV R2, 10(8P)
MOV (SP)Y+,R3
MOV (SP)+, R2
3 Finished ~— Converted values
RETURN

and it is in R2-R3.
into stack.

; POSITION HIGH-ORDER TO BITS 4-9

; STORE LOW-ORDER VALUE
i STORE HIGH-ORDER VALUE

are on stack below return address.
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PTAYT -~ Move byte to user’s buffer

1 CEBTTL PTBYT -~ Move byte to user’s buffer

oty B o e e e e e e e e e e e e e e e o o k200 ot 2 S, St (. o b 0 o 2 e e . e et et e e
3 i PTBYT is called to transfer a byte to the user’s buffer area.
4 H

b i Iinputs:

t i {(5") = Byte to be transfered

7 H R4 = Pointer te @ BLKN in queue element

& i

9 H Outputs:

10 ; Bute is popped from stack.

11 i Q. BUFF is incremented.

12 i

13 Q074462 PTBYT:

14 i

13 i Make R4 point to Q. BUFF rather than Q. BLKN

1é4 H

17 0074462 0&2704  000000C ADD #<.Q. BUFF-Q. BLKAN>, R4; MAKE R4 POINT TO Q. BUFF
18 i

19 i This request must be mapped through PAR 6.
20 i
21 ;
28 i Bee if we cross a page boundary.
=23 i
24 0074466 032714 020000 BIT #20000, (R4) i DID WE CROSS A PAGE BOUNDARY?
25 007472 001400 BEQ is i BR IF NOT
24 H
27 ; We crossed a page boundary
28 3 Increment Q. PAR and reset Q. BUFF
29 i
30 007474 062764 000200 000000C ADD #2200, Q. PAR-Q. BUFF(R4); ADVANCE PAGE NUMBER
31 007502 162714 Q20000 SUR #20000, (R4) i RESET BUFFER POINTER
32 i
33 ; Set up Kernel-mode FPARG to access user’s page
34 ;
335 007306 1§ DISABL ; DISABLE INTERRUPTS
36 007314 013727 000000C MOy @H#KPAR&. (PC)+ i BAVE CURRENT KPAR& CONTENTS
37 007520 Q00000 114 . WORD ] ; CONTENTS OF KPARS
38 007322 0146437 000000C 000000€ MOy Q. PAR-Q. BUFF(R4), @#KPAR&; MAP TO USER‘S PAGE
39 i
40 i Move byte into the user’s area
41 i
42 007330 116634 000002 MOVB 2(5P), @{R4)+ s MOVE BYTE INTO UBER‘S SPACE
43 007334 Q13737 0073207 0000006 MOy 114, @HKPARS i RESTORE KFARS& CONTENTS
44 007542 ENABL ; ENABLE INTERRUPTS
4% ;
44 H Increment buffer pointer
47 ;
48 Q07330 005244 ING - {(R4) ;3 INC Q. BUFF
49 H

30 i Fiz vp R4 and pop bute off stack.

a1 H

o= Q0733532 142704 000000C SUR #Q. BUFF-Q. BLKN>, R4; MAKE R4 POINT TO Q. BLKN
53 007356 012414 MOV {(GP)Y+, (8P) ;s MOVE RETURN ADDRESS OVER DATA BYTE

54 007560 Q00207 RETURN
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GTRYT ~—-— Get byte from user’s buffer
1 CBBTTL @TBYT  —— et bute from user’s buffer
S i BTHYT is called to acquire a byte from a user buffer.
4 ;
5 H Imputs:
& i R4 = Pointer to Q BLKN in I/0 queue element.
7 i
8 ; Outputs:
) i (5{") = Byte acquired.
10 ; Q. BUFF is incremented.
11 i
12 007562 STBYT:
13 H
14 i Make room for returned bute on stack.
15 i
16 0075462 0116464 MOV (SP), —(8P) s MOVE DOWN RETURN ADDRESS
17 ;
ia i Make R4 point to Q. BUFF
19 i
20 007544 Q&2T704 0000000 ADD #<Q. BUFF~-Q. BLKNZ>, R4; MAKE R4 POINT TO Q. BUFF
21 i
22 i This address needs to be mapped through PAR 6.
23 5
24 ;
29 i Bee if we crossed a page boundary.
26 H
27 007570 031427 020000 BIT (R4, #20000 ; DID ADDRESS CROSS A PAGE BOUNDARY?
28 007574 001400 BEG is s BROIF NOT
29 i
30 i We have crossed a paage boundary
31 H Increment Q. PAR and recet Q. BUFF
3z f
33 0073576 06274641 000200 O0Q0O000OC ALD #200, Q. PAR-Q. BUFF(R4); INCREMENT PAGE POINTER
34 007604 162714 020000 SUHR #20000, (R4) i REGET BYTE-WITHIN-PAGE #
35 i
34 i Set up kernel—-mode FAR& to map to user’s page
37 ;
38 007610 14 DISABL i DISABLE INTERRUPTS
39 007416 013727  000000& MOy @HKPARSG, (PO + i SBAVE CURRENT KPAR& CONTENTS
40 007622 000000 114 . WORD 0- i CONTENTS OF KPARA
41 007624 016437 Q00000C O00000G MOV Q. PAR-Q. BUFF(R4), @#KPARSG;: MAP TO USER‘S PAGE
42 ;
43 i Move byte from user’s huffer
44 i
45 007632 00504&4H 000002 CLR 2(8P) i CLEAR BYTE AREA
44 Q07636 1134465 000002 MOVB @(R4)+, 2(8P) ; GET BYTE FROM USER‘S AREA
47 Q07642 013737 Q076227 Q000006 My 114, @#HKPARS . i RESTORE KPAR& CONTENTS
48 QOQ7465B0 - ENABL ; ENABLE INTERRUPTS
47 i
50 ; Increment buffer pointer
91 ;
52 00745386 OQIZ44 INC -{(R4) i INCREMENT Q. BUFF
93 i
54 ; Fix R4 and return with data byte on top of stack
25 H
354 0074640 142704 000000 suB #<Q. BUFF-Q. BLKNZ>: R4; MAKE R4 POINT TO Q. BLKN

57 007844 QOOZ20Y RETURN
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PTWRD ~- Move word te user’s buffer

1 DESBTTL PTWRD  —— Move word to user’s buffer
= J T e o S et s sttt et . b e e e 4 S 11 e S S b ot s o S St S o o S b S S e o S0t 4 S 17 7 S22 s S S SR S s e G 353 S e e e S S S S, Bt 5 S 1 TR P P a0 S e B A e S P e e e
3 i PTWRD is called to move & word into a user buffer area.
4 ?
5 H Inputes:
& ; (8P) = Word to be moved to user’s buffer.
7 i R4 = Pointer to Q BLKMN in queue element.
a ;
= i Outputs:
10 ; Dats word is popped from stack.
11 ; Q. BUFF is incremented.
12 i
13 007466 TTWRD:
14 ;
15 i FMake R4 point to Q. BUFF cell in queve element.
1é i
17 0076464 Q&2704 0 0000000 ADD #:2G. BUFF—-Q. RLKNZ, R4; POINT TO Q. BUFF
18 H
19 i This address must be mapped through PAR 6.
20 i
21 i
2 i Bee if we crossed a page boundary
23 H
24 Q07472 031427 020000 BIT (R4, #20000 ;i DID WE CROSS A PAGE BOUNDARY?
25 007478 001400 BEQ i% ; BR OIF NOT
26 H
27 i HWe crossed a page boundary
28 i Increment Q. PAR and reset Q. BUFF
=2 H
30 Q07700 0&2746&4 000200 00000D0C ADD #2200, Q. PAR-Q. BUFF{(R4); ADVANCE PAGE POINTER
31 007706 1462714 020000 s5UB #20000, (R4) ;i RESET BYTE-WITHIN-PAGE ADDRESS
32 H
33 i Set up kernel-mode PAR& to map to user’s page.
34 ;
35 007712 14 DISABL ; DISABLE INTERRUPTS
34 007720 013727 000000 MY EHKPARG, (PLY+ ; SAVE CURRENT KPARé& CONTENTS
37 007724 000000 11%: . WORD ) ; CONTENTS OF KPAR&
38 007726 016437 000000C Q000006 MOV Q. PAR-Q. BUFF{(R4), @#KPARSG; MAP TO USER'S PAGE
39 i
40 ; Move word into user’s buffer.
41 H
42 Q07734 0164634 000002 MOV 2(8P), @{R4) + ; MOVE WORD INTO USER‘S BUFFER
43 Q07740 013737 0077247 0000006 MOV 11%, @RKPARS ;s RESTORE KPARS CONTENTS
44 Q07746 ENABL ;s ENABLLE INTERRUPTS
45 H
44 i Advance buffer pointer
47 ;
48 0077534 042744 Q00002 ADD #2, —(R4) i ADVANCE Q. BUFF
49 ;
50 3 Fix R4 and pop data word from stack.
il i
92 Q07760 1462704 Q00000C sUR #Q. BUFF-Q. BLKAN>», R4; MAKE R4 POINT TO Q. BLKN

53 007764 O12&6164 MOV (SP)+, (BP) i POP DATA WORD —— MOVE UP RETURN ADDRESS
34 0077466 Q00207 RETURN

} o VN
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-= External

Q07770
007770
QO7774
Q07776
010000
010002
010004
0100046

» 010010

010012
010014
010014
010020

010022
010024
010026
010030
010032
010034
010036

010044
010050
010052
010054
010060

G13744
010144
010244
012002
060200
010001
005741

012746
000207
006202
014146
Q77202

01260
060602
005722
010246
011201
01420=
016037

0047 b4
011604
005726
012637
000200

000000¢

177776 0000006

000002

0000006
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KFPaK mapping routine for drivers

CBETTL EXTP1 ~— External KPAR mapping routine for drivers
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EXTF1 is called from RMON offset 432 by device drivers wishing
to map directly to the user‘s 1/0 buffer. It is initiated in the
device driver by the following call:
JER RO, @$P IEXT
. WORD <<instruction length> + 2 (for KFARG)>
<“instructions>
. WORD “new KPAR & mapping valuel
The drivers which use this routine are DD and DM

EXTPL:

L P TR T VN VO O VO V0

MOV @HKPARG, —(5F) ;i Bave kernal par & contents

MOV R1, -{5P) i Bave t1

MOV Rz, —(SP) i SBave 12

MV (RO)+, R2 ;Get the length of code (# bytes +2)
ADD R2, RO iPoint to the code beyond par value
MOV RO, R1 iCopy return address

78T -{(R1) i Bkip KPARS& mapping value

Put instructions and a return on the stack.

MOV (PCY+, —(5P) i Bave return instruction on stack
RETURN iReturn instruction pushed to stack

ASR R2 i Convert # bytes to # words

MOV ~(R1): ~{BF) ;Push instructions and # bytes on stack
S50B R2, 1% iContinue until all saved

Calculate a stack frame pointer and put it on the stack.

MoV (SP)+, R2 iGet length of code (# bytes +2)
ADD SP, R2 ;Calculate stack pointer to saved R2
8T {(R2)+ iCalculate stack frame pointer to saved R1
MOov Ra2, —(&8P) ; Bave stack frame pointer on top of stack
MOV (R2),R1 ;Restore r1 prior to JSR
Mav ~{Ra), R ;sRestore r2 prior to JSR
MOV ~2(RO), BHKPARS i Initialize KPARS mapping
The stack is in the following configuration:
85F --3» stack frame pointer to saved R1
instructione
RETURN

saved R2

saved R1 (pointed to by stack frame pointer on top of stack)
KPARA

saved RO (from JSR call)

CALL 2(5P) iCall instructions saved on stack
MOV &5P, 8P iRestore stack frame pointer

T8T (SP)+ i Skip over 11 value

MOV (8P )+, @HKPARG iRestore kernal par & contents
RTS RO ;iReturn to handler
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CYTPHY —— Convert a virtual address to a phusical addr
1 .S8BTTL  CVTPHY ~— Convert a virtual address to a physical addr
“:? § o e e e v e sttt o e e e o e S 12 e o e e S R e S £ e G388t S 9 e st S S e, T e S 3 S S s e e 1 S S S G e e 2 2 S e s o S e S et S R o At . e S S S
3 3 Convert a lé-bit virtual address within a job region into a full
4 i 22-bit physical address.
5 ;
& i Inputs:
7 i RO = 1&-bit virtual address within job region
a H RS = Fointer to 3rd werd of I/0 queve element
9
10 i QOutputs:
11 i R1 = High-order & bits pf physical address (starting at bit 4)
i2 ; Rz = Low-order 16 bits of physical address
13 i C~flag is set on return if physical address is > BOKb
14 i
1% 010C42 010040 CYTPHY: MOV RO, ~{5P)
16 0100464 010444 MOy R4, -{&P)
17 0100646 010304 Moy RS. R4 i Put I/70 queue element pointer in RD
18 ;
19 i Call RELOC to convert the virtual address into an address within the
=0 i PARG region and get a base offset for PARA.
21 H
22 010070 004737 0101247 CAlLL. RELOC ; Get user’s par mapping value
23 i
24 i At this point:
25 ; R1 = Mapping value to use to map Paré to the area.
26 H R = Address within Paré region that specified mapped start of ares.
27 ;
28 010074 1462702 0000008 s5UB #VPARG, R&2 iStrip pard relocation bias
29 010100 003000 CLR RO iBet up for shift
30 QL0102 073027 000004 ASHC #4, RO i Bhift RO-R1 left & bits
31 0101048 06010 ADD R1,R2 iGet low-order phusical address
32 010110 005500 ADC RO iPropogate carry to high—order
33 010112 010001 MOV RO, R1 iReturn high—-order part in Rl
34 010114 072127 000004 A5H #4,R1 iAlign high bits starting at bit 4
35 ;
36 H Finished
a7 i
38 010120 012604 MOV {SP)Y+, R4
39 Q10122 012600 MOV (8P )+, RO

40 010124 000207 RETURN
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13
14
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20
b

Rt
23
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29
30
31
a2
33
34
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38
39
40
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45
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48
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010126

Q10126
010130
010134

010136
010140
010142
010146

010150
010156
010142
010164

010172
010176
010204

010212
010214
Q10220
010222

010224

010230
010232

010346
116401
006301

010003
005002

Q71227

0063044

013727
000000
016137

016201
013737

0035002
071227
40201
0103062
0462707

012603
00oR07

0000000

020000

0000008

0000006

QQ0000E
0101627

000100

0000008
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= Mapping relocation calculation

000006

GOOOD0E
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S BBTTL RELOC -~ Mapping relocation calculation
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REL{K is a subroutine which converts a 16-bit virtual address contained
in RO into a PAR6 relocation value returned in R1 and PARG offset address
returned in R2.

Inputs:
RO = Virtual address to he converted.
R4 = Painter to 3rd word of Queue element.

utpute:
Ri FPAR& mapping relocation value.
R FAR& offset {i.e.. asddress within PAR& region)

[

Q¢

Save registers.

MOy R3, —{(5P)
mMove Q. JOB-Q. BLKN{(R4),R1 ;Get job number from queue element
AL Rl iConvert to job index number

RO contains the virtual address. Separate the par register number

from the offset value to obtain the mapped address

MOV RO, R3 ; Bave conversion address
CLR R2 iClear high order bhits
niv #20000. Ra2 i Separate page and offset pointer
ASL. R2 iCreate word offset pointer
User ‘s mapping in job context is valid — map to job context.
DISABL i;;Disable interrupts
MOV CHUPARGSG, (PG + ;i Save pard contents
. WORD 0 ;i Contains paréd contents
MOV LCXPAR(R1), @#KPARS iiiMap through paré

Obtain par mapping contents from job context region.

MOV CUPARO(RZ), K1 iiiGet the PAR value for the page
MOy 114, @HKPARSG ii;Restore paréd original contents
ENABL ;iiEnable interrupts

Check for valid offset.

CLR R2 ;Clear high order bits

DIV #100, R2 italc lowest &4-byte mapping offset
ADD R2, R1 iAdjust the PAR value accordingly
MOV R3.R2 i Move par offset into R2

ADD H#VPARG, R2 i Ad just to PAR6 virtual address

Restore registers and return.

MOV (8P)+: R3
RETURN
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- Memory block

010234
010234
010236
010242
010244
010252
010256
010262

0102466
010272
010274
010300
010304
210310
010312
01031é&

010322
010326
010330
010332

010334
010336
010342
010346
010350
010352
010354
0103564
010340
010362
010364
010346
010372
Q10376
010400

010044
0137446
013746
042706
Q3270
042704
N52704

020227
103404
162702
0462701
020427
103404
162704
Q62703

012700
020005
103401
010300

160000
010137
010337
005200
00&200
103001
012224
012224
077004
0035705
101340
Q124637
0124637
012600
000207

MACRO
move routine

0000006
0000006
160000
120000
160000
140000

130000
010000
000100
150000

010000
000100

000400

00000086
0000008

0000008
Q000006

VOGO

i

BlLK

i

H

ik

106
HO%
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. BBTTL

BLKMV  —— MemoTy block move routine

BLKMY is used by the VYM handler te transfer data from one memory area
to anather.

Inputs:

H1
R
R3
R4
RS

MV

Convert base

Move

HI I I

MY
MOy
Mo
BIC
BIS
BIC
Big

CHMP
BL.O
suB
ADD
CMP
BL.O
SUR
ADD

up to one block

MV
CHMP
BLO
MOV

input PAR value

input buffer address
output PAR value
output buffer address
word count

RO, —{5P)
GHKPARS, —~{8BF)
EHKPARS, — (&)
#160000, R2
#120000, R2
#160000. R4
#140000, R4

i Bave registers
i Bave kernel PAR 5 & & mapping

i8trip input buffer hias

i Convert input buffer to PARDS base
; Strip output buffer bias

iConvert output buffer to PARS base

buffer offsets and PAR to allow block move.

Rz, #130000 iCheck input buffer address

2% ;i Br if below boundary
#10000, R2 i Subtract 4K byte offset
#100.R1 i Ad just PAR valvue

R4, #1 50000 ;i Check input buffer address
3% iBr if below boundary
#10000, R4 i Bubtract 4K byte offset
#100,R3 iAdjust PAR value

at a time.

#2346, , RO i Move 29%6. words

RO, R5 i Check with asctual word count

53 iBr if word count > 254,

RS, RO iOtherwise use actual word count

Initialize the PAR registers and perform the move.

sUR
MOV
MOV
NG
ASR
BGC
MOV
MOy
SOR
THET
BHI
MOV
MOV
MO
RETURN

RO, RS of words moved
R1: @HKPARYS

R3, @HKPARG

;Ad just the number
; Set PARDS value
i Set PAR& value

RO i Adjust word count for double move
RO iDivide for double word move
20% iBr if single word move necessary

{R2)+, (R4} +
(R&2)+, (R4)+

iMove input buffer to output buffer

RO, 10% i Continue until all has been moved
RS i Check for remaining words
1% iBr if more to move

(SP )+, @HKPARS
{SP )+, GRKPARD
{8P)+, RO

iRestore PAR D & & mapping

iRestore registers
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BLKMY -~ Memory block move routine

58
59 elatelelsd . END
Errors detected: O

##% Assembler stebistics

Wourk file reads: O

Work file writes: O

Size of work file: 9624 Words { 33 Pages)
Size of core pool: 17920 Words { 70 Pages)
Operating system: RT-11

Eilapsed time: Q0:01:07. 53
DK TSEMT, LP: TSEMT=DK: TGEMT. MAC/C/N: 8YM
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$DEAD
SGEMAR
S TNKMN
$MLOCK
SMNDMEM
HNLOCK
S}
LLoLova
ARBORT
ABTIO
ARGFIN
BADAD
BADEMT
BAGMAP
BELL
BLKMV
BOTCSBR
BOTUNI
. CSW
. bEV@
CENG
. NUMQ
. GBLK
. UBED
CAMIOT
CFLAG
CHKABT
CHNADR
CHNNUM
CRUSPZ
CLWTIM
CORUSBR
CPHRT
CP$STD
CAHCP
CAQsFLG
CQ$HOT
CO$J0OB
COsLNK

OO nn

CasLOoT
CQ$PAD
CQ$PRI
CQ$RO
CQsR1
CQSRNS
CQERTN
CR
CE$EQF
CS$ERR
CEE0PN
CEHALC
CBHIO
CUPARO
CUREMT
CVTPHY
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(CREF

1-86&
1-82
1-298
1-84
1-88
1-84
8-38
8-38
1-114
1-69
o-31
28-96
1-75
1-84
27 #
1-75
1-111
1-111
1-123
1-129
1-126
1-124
1-126
1-83
1-73
1-97
1-118
1-109
1-104
1-91
1-67
1-110
1-90
1-86
1-86
1-92
1-923
1-88
1-87
32-1é
1-93
1-87
1-130
1-88
1-88
1-132
1-87
2-0H
1-99
1-99
1-99
1-9Q
1-96
1-136
1-83
1-&7

8-123
&Y
1108
=il
At Vo4
F-114
818
8-3a
4-H9
29 —446H
549
28--100
&7 43
P-20
2-3:
44-1 44
8--41
8-490
1&6—-36%

22—

1127 %
227

16-37
2973
G-i1
P50
29-10
18-z
f—-iéy
21 5%
4-49
1&-74
16-71
14-71+%
1&4--70%
3100
1&-b1+
17-46
32237
31-34+#
1469
164684+
1-93
1-93
1665 %
1727
2l
1&6~35
16-3%
29-51
1233
1235
43-40
G-
421 O

MACRO

VOL. 04)

&-47
28-44
9594
10-24

8-38%#

i9-21

o-Bh
281054

F-36

1460

16-41 4

16-38
32--83#

7-30
20~-23
2950

1766
16~743%
16-72

17-13
1748
3227 %

17-26
1756
1660
16~-59%
16—-67#
18-2&6#%

2D

3058

VoL, 04

960
10-31

8--384#

-10

o

18-28
1750
31-324#%

18-20+%
1758+

18-27%
1754
17-19
17-20
17-53
31-35%

30-97

10-26

H—-&OH

18-2

!
\J
O

1750
32-18

31~-43%
1759+

31-39+
1771

18-21+
18-22%

17-53

29~51

18-29

1744

32-20
31-48#

32~-31
18-30+
31-36%
31-37%
17-77
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29-53

31--58

31-38%#
17--79%

30-584+#

28-40

18-28%

31-59

3229
17-83

30-97+#

31-61

18-31 4+

31646

18-34+#%

31-66#

3

= -

14



TSEMT
Cross

CXTBAS
CXTEND
DIEARG
DIEMSG
DOEMT

DOPLAS
DOSCHD
DS$ABT
DVFLAG
DVSTAT
DVSTOP
DX$DMA
DX$MAP
DXENCA
ER375MX
EMENQE
EMES0F
EMT375
EMT376
EMTABT
EMTADR
EMTASP
EMTRLK
EMTCXN
EMTCXT
EFMTCXW
EMTENT
EMTERR
EMTLEV
EMTMAP
EMTPLS
EMTPS

EMTRAD
EMTSP
EMTXIT
ENGTL
ENSYS
ERRL.OC
ERRL.OG
ERROK
EXCJoB
EXTP1
FARKCMP
FILSPC
FMMSE
FORKQ
FPREI0A
FPR&EIOF
FR$I0OS
FPeMOv
FOQEPRI
FQ$R1
FQ$R3
FQERS
FOSRTN

T/ EMT PROC
reference table

1-117
i~1095
1-44
1-44
1-83
6—-54
1-87
1-94
1-112
1-119
2F-53
1-112
1-117
1-95
1-91
1—-135
1~-104
4735
1-21
19~20H#
1-11é
1-109
1-94
i-i21
1-119
1-119
1-71
1-122
1-86
1-104
1-82
i-118
28-31
1-109
1-104
1-73
1-129
1-120
1-97
1-74
19-10
1-140
1-75
1-75
1-76
1-70
1-93
1-103
1-103
1-103
1-103
1-95
1-935
1-95
1-95
1-95

11-23
28-4&
7=10%
T3 0%
&)
&= a4
1787+
30-48
12-31
30-48
2977
A3~
12-40
1231
&5-8
2259
7-10
H—15
6—16

4-1&
4-18
47
Tt
4-~31
g0
G144
- a}El e
GG
G330
b-bé
4—14

77
4-35%
7 -84
17--8&
13-59
727
3251 #
19-14
807w
41-144
18-10%
2108
234
14-71
30-78
14-64
1 3 - \{J ‘:)
3420
14
1 G-HiE
14-H9%
14701
1G4

S60R

{CREF

MACRO
VOD. 04)

11-268

D
Bl

L vt 59 ¥

12-40

30144

&2 0

4-17%
4-19+%
5-19

747
7R3
7 A8
739
4-15%
779
5-47%

F-Db

30-27
7-31%

3520

YOG, 04

16-30

23-09

444
BP0 %

G52

18-27
44 1%
781
743
9-h1

3419

8-34%

16-33

BB

o-38
555

199

8-3&4

4-68
5-48#
g-29

29-58

8-37

7=&69%
7-b61%

18-
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19-20

33-7

7-15

33-18

7-30#%

7-465

7-70%

19-246#



TSEMT

Creoss reference

FREIOG
FREUMR
FRKGET
FRKPRI
£168TK
GETQ
GETRTQ
GETEYQ
GETUCH
GETUMR
GTBYT
HANENT
HANIOC
HANPAR
HANSIZ
HANXIT
INTERR
INTPRI

IOABFL.
I0CHMPL.
IOFCPL
IOFIN

IOHALT
I0OHANG
R8Iz
I1a8TOP
IO8TRT
I0TIMC
IOTIMR
I0TMCC
IOTMXT
IOWAIT
IT$J0OB
ITHLNK
ITSRTN
IT#SEQ
WJETKND
JSWLOC
KPARS

KPARG

LBASE
LOCMPL
LCXPAR
LEMTPC
LF
LIOCNT
LITIME
LJSW
LMXNUM
LOMAP
LPRI

T/8 EMT PROCESROR
teble

i-119
1-&7
1-95
1-129
3-20#
1—-69
1-75
1~-70
1-70
1-67
1-74
1-119
1-83
1-120
1-105
1=-77
1-108
1-89
2454
40-44
1-101
1-97
14-&0
1-71
1-73
1-67
1-G&
1~68
1-68
31-20
1-71
31-51
31-29
1-72
1-93
1-130
1-131
1-97
1-104
1~120
1—-94
13246+
31-39
1—-94
40-434%
1-127
1-87
1-136
1-133
=—&H
1-89
1-110
1-104
1-134
1-84
1-89

20~-30
1418
1445
14-58
S
18-1%
22-18
22133
25~ 1ot
12-47
39124
13-27
13204
13~a4
33-8
36~
{435
1345
2914
4345
2F s
1805
14-&7
14--11#
29 b
12-52
2054
29-274%
11-38
31553
31-10%#
31-714
31-6%
24
31-40
31-31%
3125
F1-36
7-8
4-533
J-3&
13-70%
32-10
20-490
4115
P-19
1744
43136
D LSS TEE
B
11-31%
16563
G-V
815
Qe
17

MACRO
{CREF VOH. 04)

20-31
2144

20-10%#
22483

23254

3021
1451w
30-33

7zl
13-53
2938

29 b
15-19
15-144
30-10%

13-10#

2947
12-154

31-75#

31-55
31-35

739
1é—1é
32-31 %
34-2T7 %
41-394%

937

232
11-324
18-32

735
1668

VO§. 04

21-11

2024

3130

30364
30994
33-15

7-23
14-29
31-50

16134

2459

2967

31-&4&84%
31-38

G154
16~-32%
3242+
A5-27%
41-53%

2728

232

lo-2&%

17-72

21--13%

33-14

19-254+
14-44
3163

30-98

Bl-&7%

10-13
16-86#
33-174#
38-36
43-34

2930

17~74%

22-49

1760
31-69

10-174%
17-25

34-24%
38-38*
43-36#%

18-30
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Sel—-01 %

20-32

32-28

10-404%
17-264%
35—-2h%
38~43+%
43414

21-14
32-41

11-12
17-28%
36-10%
39-39
44-17

22-53
33-26

11-17
2739
44-1646
39-41#
44-45%

23-69
33-31

11-25%
30-17
44--44%
39-47#%
{4454 %

23-76
38-44

11-42+%
30—-35%
448-55%
40~-36

24-44
39-48

13-15
30-118%#

40-38%



TSEMT T/ EMT PROCESSOR MACRO VO5. 04 Friday 18-Dec-87 07: 5& Page S-4
Cross reference tahle {(CREF VO3 04)

LSTATE  1-122 1647 1784

LSTPL 1-128 g-12

LSW 1-85 ERNE rers 1024 10-31%

LSW11 1-82 ALY =47

LSW3 1-101 8173

LSW4 1-98 1-10%5 2844

LEWS 1-103 F-pé 9344 5~54 PG O% 10-26

MAPPAR  1-B4 9-15 10-17

MEMSWP  1-91 §-33 10-324%

MISCWC  1-106 34-34 35-34

MI®SBP  1-106 34-27 35--27

MISUBO  1-106 34-29 35-29

MISUBP  1-106 34-26 35-26

MIOCHK  1-117 12-4:2

MIOMRD  1-77 35-10#

MIOMWT  1-77 341 0%

MPPHY 1~74 37-244

MRATHD  1-94 31-48 31-45% 31-58 3214

MXCSR 1-135 G-l

MXDTR 1-135 g-p0%

NMFREQ  1-89 20-14 20-29% 21-15% 2R-52%

NUMDEV  1-90 29-77

ODTBAS  1-91

OVRHC 1-140 12-42

POSLOK  1-91 F=ds

PRINT 1-139 4850

PRIVCO  1-8& 1-58 iy

PS 1-22% 7-174% 8- g-a94% 13-36% 13-45% 13-53+# 14-26% 14-29% 14-46% 17-44% 17-60#
20-10% 20-3s 21-10% 21-14% 2048+ 22-53% 23-50% 23-69% 23-76% 24-35+# 24-46% 24-54%
2911 29-18# 29-29% 29-384# 31-47% 31-50#% 31-57% 31-63% 31-69# 32-15% 32-28# 32-41%
33-19% 33~ 33-31# 38-35% 38-44% 39-38# 39-48% 40-35% 80-44% 43-33% 43-42%

PTBYT 1-74 38— 104

PTWRD 1-74 40-134%

PUTUCH  1-70 26- L

Q. BLKN  1-124 13-32 13-43% 14-31 2R-27% 30-52 30-56 30-81 30-83 30-89 30-89# 30-94
38-17 38-52 39-20 3956 40-17 40-52 43~20

Q. BUFF  1-126 22-R% 2385 27-55% 3817 38-30# 88-38 38-52 39-20 39-33#% 39-41 39-56
40-17 40-30% 40-38 4052

Q. CHAN  1-125 16-59

Q. COMP  1-125 1653

Q. CSW 1-126 D225 3056 30-95

Q. DEVX  1-107 11-32 12-20 13-19 1450 22-32% 2456

Q. FLAG  1-92 1670

Q. FUNC  1-124 16-19

Q. ICSW  1-96 16-34 1637 2024

Q. JOB 1~124 11-28 16-23 30-52 30-83 43-20

Q LINK  1-124 13-31% 13-43% 14~32 R0-31 21-12% 22-51 23-62 23-63 23-67# 23-68% 24-34
24-44 24-53 24 -53% 20-81 30-89 30-89%

Q. PAS 1~126 11-10% 16-69

Q. PAG 1-127 11-82% 16-~32 20-40%

Q. PAR 1-126 23-87 2754 % 3742 37-53 38-30% a8-38 39-33% 3941 40-30% 40-38

Q. UCSW  1-96 1123 16-22 22-p2w

Q. UMPB  1-114 23-BoE 3741

@ UMPP  1-115 23-BEk 3743

@. UMRX  1-113 23-25 23-77 % 24-14 R4-27 24-294% 37-34

Q. UMVB  1-114 238 3746



TSEMT

Q. UNIT
Q. WCNT
QCOMPL.
QF$CIO0
QF$IOT
QF$MIO
QF$SCR
QFREE
QHIPRI
Q10
QIOFIN
QNSPND
QSRCH
QWTCNT
READ
REROOT
RELOC
RPDR
R&R
RT11EX
RTL.OCK
SEHICP
S410FN
S$I0WT
S$NEDQ
S$RT
SSWFM
SASLOK
SCPGET
SERFLG
SETC
SETERR
SETHAN
SP$CMD
SP4J0OB
SPFLDV
SPFLNM
SPLERR
SPSIZE
SROMMR
SR3MMR
SBEMT
SWFPFRC
SYBFAD
8YQIO
8YSDAT
SYSHLT
8YSXIT
SYTIMH
SYTIML
TSEMT
TSINIT
TSR
TTYIN
TTYQUT
UACHKDB

T/5
Cross reference table

1-125
1-123
1-73
1-90
1-77
1-90
1-93
1-71
1-89
1-70
12-27
1-118
1-118
2~14#
1-78
1-74
1-78
1-102
1-134
1-91
1-7
1-110
1~130
1-122
1-11%9
1-103
1-85
1-85
1-85
1-100
1-469
1-73
1-71
1-85
1-85
1-7&
1-76
1-70
1-76
1-140
1-140
1-83
1-72
1-68
1-68
1-92
1-44
1-88
1-92
1-92
1-214#
1-83
1-134
1-138
1-138
1-&69

EMT PROCESSBOR
(CREF V035, 04)

D22
16—~21
1&6-7%
1676
31-32
16-78
31-32
16-82
16-49
11-1d&#
12-36
-5
2123
20-@0
=137
g-6it
42-28
2804
g-17%
H-38
i-74
1&6-60
16~&7
16-47
20-121
1777
@--til
ity
G —-di 4
19-15
19-2ed
b—-69
33-7H#
A Tt
Pl Gt
221
2=
2-33%
2-23%
8--373
g-34
-4
-39
27174
11124
g--u59
7-10
7-80
g-60
g-&tl
1—éEt
8-
- 18
G-
G447
=28-18

MACRO VO5. 04 Friday 18-Dec—-87 07: 56

2343
17-8#

32-18

43154

b~
F-bH#
18-34
18-314
2914
21-22

1779

8-3a
16-21%
8364
8-37 4+

10-114

2259

o
o
o

28~ 5l

2438 3734 37~41
18-39

18-49 21-94% 3170
12-48 12-56#

29-15 2933

2127w

29-33

- 18-51 19-94%
8-54%

8554

28399

28-106

37-43

33-33

374646

37-53



TSEMT T/75 EMT PRCCESSOR MACRO VOS5 04 Friday 18-Dec-87 07: 56 Page 5-6
Cross reference table (CREF VOB, 04)

UACHKW 1-469 18-24 28-1 7% =m83-93

LURuUSMP 1-112 2327

UHIMEM i-121 b 28-25

UIOCNT 1-127 11-33+ 167

UrM$s$5Z 1-113 23~-55

UM$I0Q 1-112 23-51 23-75+% 24 -28%

UMSNMR i-114 23-101

UM$UMR 1-114 23~-89 23-98

UMEWDS 1-113 23-53 2434

UMQODE 1-122 450 4-64 9--32 713 28-31
UMRADR 1-114 23—-100

UMRDBAS 1-112 23-49

UMREND 1-113 23564

UMRWHD 1-113 235l 24-36

UPMODE 1-110 717 780

URO i-118 4-37# b-b68% 7-35

USREMT 1-74 2=-11#% 8-38

VIEMT o-o#

V1IETK 3~5# 5-30

VEEMT 4-77 b4 4

VALADB 1-98 28-994#

VALADW 1-98 b4 28-95#

VCSHNB 1-140 828+

VPARS 1-140 1126 1633 2734 34-28 35-28
VPARG 1-90 2229 23-93 27-50 34-30 35-30 37-52 4228 4350
VPLAS 1-82 H—64

VPRIHI 1-103 17-75

VSWPFL 1-84 ?-1i0

WRITE 1-78 1-137

ZCLR 1-135 8-21

ZEROQ 20~-36 20-52% 2254



