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LTITLE §YSSETPFH = SET PAGE FAULT MONITORING
.IDENT "v04=000*
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COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

*
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L ]
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE 1S HEREBY +
TRANSFERRED. .
*
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
*
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*
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AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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FACILITY: Measurement System Service
ABSTRACT:

This module enables a page fault monitoring service within the
operating system. On each page fault, the virtual address, the PC,
and the process CPU time are saved in a buffer to be output by either
a cooperating subprocess or an image-based AST routine.

ENVIRONMENT: Kernel Mode
AUTHOR: Henry M. Levy , CREATION DATE: 7-May=-1977
MODIFIED BY:

v03-007 SSA0026 Stan Amwa 9=-Jul=-1984
In PFMSMON, raise IPL to YPLS HWCLK when
doing CPU time reference updafe.

v03-006 SSA0025 Stan Amwa 25-Jun-1984
Add global symbol PFMSC_BUFCNT for use by PCA.

v03-005 SSA0019 Stan Amway 12-Mar-1984
Prevent subprocess runnin? PFMFILWRT from deallocating PMB.
Add access mode checking for subfunction and stop requests.

V03-004 SSA0013 Stan Amway 28-Feb-1984
Properly handle monitoring termination by
dequeueing AST block from P(CB.
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SYS SRCISYSSETPrm maR:1 9 £,

6 §
SYSSETPFM = SET PAGE FAULT MONITORING 16=-SEP=-1984 :31: AX/VMS Macro
V02-800 g-s P-1zsb 8§:§;:83 !
;g inluro that PFMSPURGE uili be invoked if service
ton VSRR *uhich 38 13 3thL (S Tatatea: |
? : Inhibit buffer !*u’h if buffer conta%ns no records.
Fix bug that inhibited the cnsry of a CPU timestamp
into the first page fault buffer,
:ggthFHSGETlUF and ALLPMB routines to paged

65
6
6 v03-003 SSA0007 iton Amway 2-Feb-1984
6 Removed restriction of 1 process per group.

3

Added AST interlock f a? to keep the number of
ASTs delivered to a minimum,
Track changes in buffer format.

v03-002 SSA0004 Stan Amway 12=Dec~1983
Extensive changes to add support for the
Performance £ (overage Analyzer (PCA) being done by
the VMS Debug group.

Changes include:

Removed use of PMB List. Use P(BSL PMB (new) instead.
Timestamping fault with process CP0 time.

Adding support for ina? ~based buffer handling.
Cleanup of error handl ng.

Optimizing main code paths for speed.
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v03-001 CWH1002 CW Hobbs 1-Mar-1983
8 Convert to use extended pids.
02 RIHOO33 R. 1. HUSTVEDT 16-0CT-1979
CHANGE PCBSW_BYTCNT TO JIBSL_BYTCNT.
03 BLS0001 B. L. SCHREIBER 28-NOV-1979

CORRECT PAGE FAULT ERROR

BLS0002 B.L. SCHREIBER 28-JAN-1980
CORRECT ERROR IN PURGE ROUTINE.

05 BLS0003 B.L. SCHREIBER 30-JAN-1980
MORE ERRORS IN PURGE ROUTINE
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: MACROS:
SACBDEF ; define AST control block
SOYNDEF ; define dynamic structure types
leDEF : define 1/0 function codes

IPLDEF ; define interrupt prior t{ levels

$JIBDEF ; define job information block
$PCBDEF ; define process control block
$PHODEF : define Brocoss header
$SPFBDEF : define PFM buffer lLayout
$PMBDEF ; define PFM control block
SPQLDEF ; define process quota codes
$PRDEF ; define processor registers
SPRIDEF ; define priority increment classes
$SPSLDEF ; define PSL fields
$SGNDEF ; define system parameters

o
w
w
o
m
-
-

define service status codes
.MACRO SQUOTA NAME=LISTEND,VALUE=0
.BYTE POLS_ 'NAME

.LONG  VALUE
.ENDM  $SQUOTA

EQUATED SYMBOLS:
Argument List offsets

FMFLG = & : Function/subfunction flags
STADR = ? : AST Routine Address

STPRM = 12 : AST Parameter

CMODE = 16 : AST Mode

UFCNT = § number of buffers to allocate

FMSC _BUFCNT == BUFCNT global definition of BUFCNT
UFSIZ = PFBSC LENGTH size of buffers
MAXREC = <<BUFSIZ-PFBSB_BUFFER>/<2+4>> : max records per buffer

QUOTA_CHARGE = <<BUFCNTTBUFSIZ> + PHB!C_(ENGTH> ; Amt to charge process byte quota
FAULTUA = <4eT>+4+<T24> ; offset to va of faulting instruction
FAULTPC = <4e7>+8+<72&> ; offset to pc of faulting instruction

.PSECT YEXEPAGED,LONG

a for cro?tion of subprocess to output filled
f sk fil

Dat
buffers to d 5
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V04-000 DECLARATIONS | oG "SSERCORE 883030 MVSVRNS N P G

15
160 PFMFILWRT: ; subprocess image name descriptor
R e o :
50 3A 4D 45 54 53 24 163 108:  _ASCI1 /SYSSSYSTEM:PFMFILWRT.EXE/
42 ;l 62 2t ;6 23 23 4&C i? &6 4D 46 2 164 208
125 PFMQUOTA: ; subprocess quota name
169 $QUOTA ? : infinite CPU time
16 $SQUOTA OVTLH 024 ; byte Limit for buffered 1/0
A 163 $QUOTA FILL ; open file count Llimit
F 19 QUOTA PGVLOU%TA 256 ; paging file quota
& 170 QUOTA : no subprocesses
9 1N $QUOTA TQELM,1 ; timer queue entry
17; $QUOTA LISTEND ; end of List
175 FILWRT: ; subprocess process name
&9 50 45 20 3C SF &2 S5S 53 gg 38 22 7 174 LASCII /PFMSUB_< EPID >/
s 175 FILWRTPRV: ; subprocess privilege vector
FFFFFFFF FFFFFFFF 176 .LONG -1.-1 ; all privileges

w
w
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V04-600 | SYSSETPPA - InTtiatize Page Fault Monito S-SE-18 03:37i00 Eove-SAcISveSelBrn man; 1

e +SBTTL SYSSETPFM - Initialize Page Fault Monitoring
FUNCTIONAL DESCRIPTION:

Page fault monitoring initialization. Buffers are allocated from

the nonpaged pool and queued for use by the monitor. {n subprocess
mode, a subprocess is created which ou puss buffers which have been
filled. In image-based mode, ASTs are delivered to signal full buffers.

When the process calls SETPFM to turn off monitoring, all
buffers are returned to the system and if in subprocess mode, the
subprocess is deleted.

In case of abnormal termination, the buffers are returned by SYSRUNDWN.
CALLING SEGUENCE:

CALLS/CALLG
INPUT PARAMETERS:

4&(AP) PFMFLG Function/subfunction
bit 0 = off/on (0/1)
bits 1-30 = subfunction field
it 1 = Flush buffers
bit 31 z indicates initialifation call
1 indicates subfunction call (if bit 0 = 1)

B(AP) ASTADR AST Routine Address
= 8 Subprocess Mode
<> 0 AST Routine address for image-based buffer handler
12(AF3 ASTPRM AST parameter

16(AP) A(MODE Access Mode for AST delivery

b2 2 2 2 2 b 2 2 3 3 3 3 3 5 3 5 3 3 J

IMPLICIT INPUTS:

—
it e el s e o et e e =2 O O O O O O OO OO0 OO OO OO OO V000000 0000000000~~~
PO —O

SN = OO W N LN = OO 00 NON NS N = O O 00 NO WSS AN — OO0 00 N0 S N = OO 0 O N O~

LA TR TR PR TR TR R R LR R TR R T L PR L TR L L L R R PR LR T LR LR T L T T T T T e T T T T R L Ll L I T T T I

vl AT ARV A AT YA WAL A VT YUY WA LAY U LN
S S S S P I I I I I I 3 S I I I 3 O 3 3 0 3399995
AORINININININININININININININININININININININININIAINININIAI NI NI AININD b b e e o e e e o o e i e e o i o o e e

none
OUTPUT PARAMETERS:
none
IMPLICIT OUTPUTS:
none
COMPLETION CODES:
SSS_NORMAL =~ Success
SS$_EXQUOTA - A quota was exceeded uhi&o allocating buffers
or cro?ting the cooperating subprocess.
SSS_INSFMEM - Insufficient yna-it memory was availl?lo for buffering
SSS_PFMBSY - A{tongtod ; nitialize page fault monitoring while
already active.

32 |
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AX/VMS

e is les
ault monitoring.

= Caller's access

SSS_NOPRIV
that started page

SIDE EFFECTS:
none

PSECT YEXEPAGED

Macro ¥06-00
SYS.SRCISYSSETPFM.MAR; 1
privileged than the mode

ENABLE LSB
FMBUSY:
MOVZWL lBiS_PFHﬂSV.IO
e 1
LLSEQOP:
08 MOVIWL #SSS_ILLSEQOP,RO
" .DISABLE LSB
SETIPL #0 ; Restore IPL
RET ; Return w/error in RO
+ENTRY EXESSETPFM,*“M<R2 ,R3,R4,RS5,R6,R7 ,Rc.R9,R10,R11>
MOVL L‘SCﬂSGL_CURPC?.R& ; get our PCB address
MOVL a#CTLSGL _PHD,.R ;s and PHD address (P1 window)
SETIPL #IPLS_ASTDEL ; Protect access to PMB
MOVL PCBSL_PMB(R4) ,R6 ; Get address of allocated PMB (if any)
MOVL PFMFLG(AP) ,R3 ; Get copy of PFMFLG
From this point on, IPL is at IPL$S_ASTDEL and registers are as follows:
R3 Cogy of PFMFLG
R& PCB Address
o PHD Address (P1 window)
R6 PMB Address or 0 (initialize request only)
; w** Order of following tests makes
;s implicit checks on PFM state +*+
BBC #PHDSV_PFMFLG,~ ; BR if monitoring not initialized
PHDSW FLAGS(RS) ,START
BLBC R3,STOP VEC : BR if t!raination roqucs}
BGEQ ILLSEQOP : BR if RS >= 0 (not a subfunction call)
Subfunction Processing
UBFUNC :

8588 CHECK_ACMODE ; If caller does not have privilege,
BLBC l?.ﬂg?lbv ; return with error status
B88C #1,R5,108 : flush buffer request,
JSB FLUSH_BUFFER ; do it now
: (R2, R4, RS DESTROYED)
ASSUME PMBSV_MODE EQ 0

Y
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T PAGE FAULT MONITORING

PFM = Initialize Page Fault Monito 'g SE::}ggt 85 g} 8;

ASSUME PMBSK IMAG
3§ 108: 3%38 Pnesl }LAGE 56) 208 5
93 208: SET%PL H ;
9 =g¥ WL OSSS_NOIHAL.IO ;

LR T

i
1 c

PURGE _EXIT _RO_VEC
BRE PURGE EXIT_RO

PURGE _EXIT VEC:
B8RO

PURGE _EXIT
CHECK_STOP:
BLBS  R3,ILLSEQOP
1STL  Ré

L R

BEQL ILLSEQOP

uwo-mbw-ooooso-ubw-aooomem-cooﬂouaw-aoonﬂouam

B 2= 2~ 3~ 2~ 2 B~ B~ B~ AN AN A NN NN ANININININIPINIPININ — b b b b b b b b 2 D O

¢

¢

¢

¢

¢

C

c

b

D BBS #PMBSV MODE , -

D PMBSB_FLAGS (R6) ,STOP_VEC

D CMPL  PMBSLEPID(R6) ,- ;
) PCBSL EPID(R4) :
D BEQL  ILLSEQOP ;
g BRB STOP_VEC ;
E 3 Initialize page fault monitoring

E L

E START

i CMPL  R3,M ;
E BNEQ cnécx STOP ;
E TSTL 3
E BEQL 1 $

E BRY PFMBUSY :
£ 108: BSBW  ALLPMB ;
F SETIPL # :
F BLBC - RO,PURGE_EXIT_RO_VEC  ;
F MOVPSL R

; EXTZV

; return with no access
: else return access 0K

CHECK Acnooe
CLRL RO :
HOVPSL R1 :
EXTZV :: k‘v PRVMOD , #PSLSS pavhoo
CMP8  R1,PMBSB_ACMODE (R6) :
BGTRU 186 :
INC(L R :

108: RSB

NOPRIV:
MOVZWL cass_uopaxv.no ;
SETIPL #
RET

STOP_VEC:
BRW sror

#PSLEV_PRVMOD #PSLSS Pavhoo -
R1,R

AX/VMS Macro V04-00
SYS.SRCJS SSETP

Pa
FM.MAR;1 90 (;)

It image-based mode,
update AST parameters
Lower [PL

and return with success

Determine if caller is
permitted to execute function

Assuno function not allowed to caller
<= PSL
; R1 <= caller's mode

If caller less privilo?ogith:? ou?orio
ndication in

Return w/no privilege error

rror if not termination request
f PHB doesn't exist,

on't proceed

f image mode, continue normally

f the current process is the
ubprocess running PFMFILWRT

E
|
d
|
?o t allow PFM rundown
S
Otherwise, join STOP monitoring code

Valid request ?
BR if not
PMB allocated ?

Yes = can't proceed
ALl cotc PMB
}: nou safe to lower IPL
PMB a loc,tion error, quit now
Store caller's access mode

as owner's access mode

2 2 2 2 2
mmmmm
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SYSSETF ™ = SET PAGE FAULT MONITORING 16-SEP-1984 02:31: AX/VMS Macro V04~ [ SYS
voz-sﬂ' SYSEETPFH = Initialize Page Fault Monito g's P"gg‘ 8§:g}:8; !SVS.SRCJSYSSE'PFH?gAlzl Tt (i) Sym
[} 1 F b . $S%
% 3 MY DRGNS or sepepent rtetiate checking,, i
8 1 BEQL SEY,SUOPHODE : 1f no, setup subprocess mode $S$
¢ 10 01 BSBB  SET"ASTMODE ; Else setup image-based AST mode STA
3 ASSURE  PHOSN-AAGE 0 1 310
08 A6 96 01 INCB PHBSIZ#LAGS(I6) ; Set image-based AST mode flag 10

START_OK: ST0

00 E2 01 BBSS  #PHDSV_PFMFLG,~- ; Enable page fault itori suB
09,36 a3 PHDSW FLAGS (RS) 10 aalonrs ey, $¥s!
0 0 2 108: =2¥ZUL #558_RORMAL ,RO ; and return with success status g;g

Setup image-based mode AST parameters SYsS

S

ASSUME PMBSL _ASTPRM EQ PMBSL _AST+4
ASSUME ASTPRM EQ ASTADR+4

NNNNNOAONONONONONON O OO VYAV S
£S5 NN = O O 00 NN N 8 N = OO 00 NON N SN = OO0
w
—
L4

A
)
&
D
D
E
it
18
11§
1"
11
116
e
34 A6 08 AC 7D 0116 MOVQ AatA R(AP) ,PMBSL_AST(R6); Save AST address and parameter PSE
SO 10AC 02 00 EF 0118 EXTIV  #0,4#2,ACMODE (AP) TR0 : RO <= request AST delivery mode o=
FEDC' 30 0121 BSBW  EXESMAXACMODE ; Maximize requested and allowable |
0 89 012 BISB3  #<ACBSM NODELETE!'ACBSM_PKAST>,- : access modes & store with $AB
2F Ag 0 1 3 RO,PMBSE_RMOD (R6) : nodelete, pkast set;quota, kast, clear YEX
3¢ A6 02D1'CF 35 } ? 3% aggAa WAPFM_PKAST ,PMBSL_KAST(R) ; Set piggy-back kernel AST address AEX
1R
} g ;s g Setup subprocess mode
1 0° Pha!
} §1 SET_SUBPMODE : ; (RO=-R3 DESTROYED) ;;;:
01 DD } :i. PUSHL  #SSS_NORMAL ; Save room for status on stack gg:
} ; E Create a termination mailbox for the subprocess. 3::!
1 - Synml
1 s SCREMBX_S CHAN=PMBSW MBXCHN(R6) ,MAXMSG=#120,~ Pse
1 BUFQUO=#120,PROMSK=#0 Cro
14E ? ASSi
6E S D 16; 9 MOVL Rg.(SP)
03 § 5 1 9; BLBS RO,5% ;gxl
00D 15¢ 39 BRW P?ﬁGE EXIT ; exit on error
SE 1 c2 0157 94 5%: SUBL2 #16,SP ; buffer space for GETCHN on stack Thg
Ss DD 015A 95 PUSHL SP : build descriptor for buffer g‘
1 oD 015C 9 PUSHL M6 ; length of buffer l
52 6t DE 01 s G MOVAL (SP).R2 : ?ot descriptor address
}g‘ g $GETCHN_S CHAN=PMBSW_MBXCHN(R6) ,PRIBUF=(R2) ; get mailbox unit #
176 400 ;
176 & ? : Form unique subprocess name using EPID of this process
176 & ; : (NOTE: The following code adds a NET & bytes to the stack local storage)
e &
3C 88 174 405 PUSHR #*M<R2.R3,.R4 RS>
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114 DD

SE 1C C
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03 g ;

008 1

143 54 D

50 A 0
ofoniof 1

ofic 000"k 3¢

54 §E 7g

07 37

00000008

FE9F 3
03 S0 55

00 36 AS | 00 5
08800065'5! 56
01 [1]))
02 0B A6 EB
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SYS.SRC PFM.MAR;1
; Move name template to stack storage

ize Page Fault Monito 5-SEP-1

MOVCS  #15,WAFILWRT,4(R2)
POPR #*M<R2,R3, R4, RS>

; Convert hex EPID to ASCII
MOVL fasb EP;D(RL).R1 3 Ri <= EPID to bo onverted
MOVAB (R2Y : <= addr01 *t ch’rattcr
HOV& R8’ : <= position ? st n
108 EXTIV #4,R1.R ; Gct next four bits of value
:ggg OlézEtAl HiXYABtROJ L(R7)+ .Convort to ASCII and store

Loop until all di ? ts converted
Form string descrip
for resultant name

MOVAB (ﬁ 2), lkgi tor

v
&
w
x
i
N

: Create subprocess with high priority, full privilege and termination mailbox

SCREPRC_S PIDADR=PMBSL EPID(Rb) = ; pid of created process
IMAGE=PFMF ILORT
PRCNAM==4 (R2) -’
PRVAon-rgLuntﬁav.
BASPRI=#
0UOTA8PFH6¥OTA -
MBXUNT=8+12(R2J,= ; unit from got channel information
STSFLG=#4 : disable swaBp
ADDL2  #<24+4>,5P ; Return stack local storage
g?g% RO (gP)

BRW oAés?g EXIT exit on ercor

158:  MOVQ R4 ) : Save R4, RS
SETIPL 8‘203 : Synchronizo access to system database
MOVL PMBSL _EPID(R6) ,RO : Convert EPID to IPID
JSB EXESEPID_TO_IPiD
MOVL RO,PMBSL PID(RG) ; and save in PMB
JSB EXESIPIDTO PCB : Convert IPID to PCB address
22¥%PL R .PCBSL PMB(RO) ; Insert PMB address in subprocess P(B
MOva (SP)* ; Restore R4, RS
TSTL (SP)+ ; Discard stacked status
BRW START_OK ; and take successful exit path

208%: .LONG  IPLS_SYNCH

: STOP - Termination Processing

STOP
gfgg CNE;K ACMODE ; If caller does not have privilege,
BRW no#n urn with error status

#PHD v PFMFLG,PHDSW FLAGS(Rg) 108 ; Turn off act ve monitoring
FLUSH_BUFFER (ngsh 2uts§and ng buffers

DE T OYED)
SETIPL #0 : return to IPL
PUSHL  #S5S5% NORMAL ; Assume success
ASSUME PMBSU_MODE EQ 0
ASSUME PMBSK”IMAGE EQ 1
BLBS PMBSB_FLAGS (R6) ,PURGE _EXIT ; 1f subprocess mode,

R R e at at af 2 N S A A A A N Y Y Y N NN N
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SYSES&SFH = SET PAGE FAULT MONITORING g 85 g} 3 !AX/VHS Macro Y04-00 Page 19 oo}
V04 SYSSETPFM = Initialize Page Fault nonito SEP 9 L[SYS.SRCISYSSETPFM.MAR;1 (3
06 N 7 683 8RB STOP_PROCESS ; do orderly shutdown of subprocess
9 464 PURGE_EXIT: ; (Assumes IPL=0, (SP) = status)
S0 BEDO 9 465 POPL RO
C 466 PURGE_EXIT_RO:
%9 C 46 N[ PFMSPURGE ; Return process buffers to system
04 E 468 RET ; Return w/status in RO
F 699
F 470 ;
F &7 : Orderly shutdown of subprocess
F 47; :
Py
F 474 STOP_PROCESS:
F 475 SFORCEX_S PlDADRzPﬂBSL EPID(RS) ; forco subprocess to exit
10 50 E9 0230 679 BLBC  “RO,DASSGN EXI ; don't wait for message if force failed
0240 &7 $QI0W_S CHAN=PMBSQ HBKCHN(Rb) FUNC=#]0$ _READVBLK,~
0240 478 P1=PHB$L _EPID(R6) ,~ ; buffer four bytes of termination
0240 479 P2=# : «..message in unneeded PID slot
025D ‘80 DASSGN_EXIT:
025D 481 $DASSGN_S CHAN=PMBSW_MBXCHN(R6) ; release mailbox
BF n 8 22 23 BRB “PURGE _EXIT
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SYSSETPFM = SET PAGE FAULT MONITORING 16-SEP-1984 02:31:31 VAX/VMS Macro V04=00 P
V04~ PFMSPURGE = Return all process buffers t -SEP-19SL 85:27:89 SYS.SRCISYSSETPFM,.MAR; 1 -

SIDE EFFECTS:

none - all registers preserved
ROUTINE VALUE:

none
ENVIRONMENT:

Kernel mode, IPL <= IPLS_ASTDEL

2: SBTTL PFMSPURGE = Return all process buffers to pool
6A 14
6A :
g: ; FUNCTIONAL DESCRIPTION:
g: E ALl data buffers and the control block are returned to pool.
g: : CALLING SEQUENCE:
g: § BSB/JSB PFMSPURGE
6A : INPUTS:
6A :
6A : none
6A :
g: s IMPLICIT INPUTS:
6A : PCB Address
6A :
6A s OUTPUTS:
: none
: IMPLICIT OUTPUTS:
: none

PFMS$PURGE : :
PUSHR  #*M<RO,.R1,R2,R3,.R4,RS5,.R6> ; save registers

~
-
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=lelelelelaleleleleleleleleleleleclaleclalelaclaclelelelalelelelelelelelelelelelele]
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SWH“OMJ*OQW")))))))))>>>>>>>))))))>
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VIUAAAUAAAUATUAWL UTA VT AT N A TN AR UTAVIVIVIWVWAVIVIVIVIVIVIVIVIWAS S S S S S D8 500
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8F BB
54  00000000°EF DO MOVL  L*SCHSGL_CURPCB,R4 : get our PCB address
DSBINT #IPLS_ASTDEL ; protect manipulation of PMB
56 011C ¢4 DO 7 MOVL PCBSL_PMB(R4) ,Ré ; get PMB address (if any)
011C C& D4 8 CLRL PCBSL_PMB(R4) ; clear PMB pointer
9 D TSTL R : was there a PMB
1 BEQL 40% : exit if not
02 0B A6 ; E BBCC #PMBSV 0AST.PHB$B_FLAGS(§6).SS : Is ACB enqueued on PCB ?
4 BSBB DEQUEUE _ACB : Yes, remove it.
82 D 5%: TSTL PMBSL _CORBUF (R6) ; check if current buffer there
1 BEQL 108 ; branch if none there
50 04 A6 08 9 MOVL PMBSL _BUFBASE (R6) ,RO ; else set buffer address
) Kl BSBB 50% ; return to system
50 1486 OF 108: REMQUE @aPMBSQ_HDR(R6) ,RO : remove buffer from queue




SYSSETPFM - ss
V04~ PFM

9

O OO SOt

50

v
o
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L
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S5 NVOONOYSONON

50 0080 ¢
00000A7C 8F
007F B8F

20 AO

wVir OO0C0O—-0OUM=O0v

OA AD B4
00000000 EF ag

E7 AS 04 BA

55 24 A6 9E
00000000'EF 16

00000083

: Return buffer to pool.

508: CLRW

JSB
RSB

PMBSW _SI1ZE+2(R0)

; Clear type field for EXESDEANONPAGED
EXESDEANONPAGED

; deallocate memory

D 6
T PAGE FAULT MONITORING 16-SEP=-1984 02:31:31 VAX/VMS Macro V04-00 Pa
PURGE = Return all process buffers t g-SEP-19 4 85:;7:39 SYS.SRCISYSSETPFM.MAR; 1 o
9D 6§ BVS ; $ ; exit if none there
9F 4 BSBB $ ; return buffer
Al BA8 10% ; go back for more buffers
& 208: REMQUE @PMBSQ_SBPHDR(R6) ,RO ; check that subprocess queue is clear
A BVS $ ; exit if no cntr¥
a5 BSBB $ ; else return buffer to system pool
AB BRB % ; check for any more
AD 308: MOVL Rg RO ; get back PMB block address
BSBE 50§ ; deallocate control block
MOVL PCBSL_JIB(R&) ,RO ; Get JIB address
ADDL2 ~ #QUOTK_CHARGE,JIBSL_BYTCNT(RO) ; Return guota to process
408: ENBINT ; restore IPL
POPR #*M<RO,R1,R2,R3,R4,R5,R6> ; restore registers
0 RSB ; return to caller
0
0
0
0
0

The sole purpose of this routine is to mark the ACB as not queued.

It is called as a piggy-back kernel AST routine to effectively interlock the
operation with the monitoring termination code, which will conditionally
remove the ACB from the P(B.

Inputs: RS = ACB address, IPL = IPLS_ASTDEL
Outputs: PMBSV_QAST cleared, all registers preserved

PPN

LA DA TR PR FE PR PR TR T

PFM_PKAST:
gggaz #PMBSM_QAST ,PMBSB_FLAGS-PMBSL_ASTQFL(RS) ; Show ACB dequeucd

This routine is called from PFMSPURGE to dequeue the A(B
if PMBSV_QAST in PMBSB_FLAGS was set.

Inputs: R6 = PMB address, IPL=IPLS_ASTDEL,
: PMBSV_QAST checked and cleared by caller
: Outputs: ACB dequeued, RS destroyed

DEQUEUE _ACB:
MOVAB g!?BE_ASYOFL(R6).RS

SETIPL
JSB SCHSREMOVACB
RE;IPL #IPLS_ASTDEL

.LONG  IPLS_SYNCH

; RS <= address of embedded A(B
; Remove ACB from P(B

108:
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PFMSGETBUF - Return PFM Buffer to Caller 5-SEP-1984 SYS.SRCISYSSETPFM.MAR; 1
+SBTTL PFMSGETBUF = Return PFM Buffer to Caller

+
+

FUNCTIONAL DESCRIPTION:
Returns a filled PFM buffer to the caller.
For efficiency, this routine and FLUSH_BUFFER assume
that once the collection process is awakened, it will
continue salling PFMSGETBUF until SSS_NODATA is returned, or
an error 1s encountered.

CALLING SEQUENCE:
BSB/JSB PFMSGE TBUF

INPUTS:

= Buffer address

= Buffer size

(Should be = PFBSS_USER_BUFFER, with which it is minimized)

NB: No checks are made for buffer accessability.

IMPLICIT INPUTS:

SCHSGL_CURPCB - PCB address of current process
PCBSL_PMB in PCB - pointer to PMB

OQUTPUTS:
If RO=SS$_NORMAL or SS$_BUFFEROVF, buffer is filled with page fault data
IMPLICIT OUTPUTS:
none
ROUTINE VALUES:
RO = Status
$S$_NORMAL
SSS_NODATA
e |
SIDE EFFECTS: '
R1-R5 destroyed
ENVIRONMENT:

Kernel mode, IPL 0

R1
R2

PSR a 0000000000

00O
OO NN AN = OOV 00NN NS N = OO0 00~
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; NB: This code assumes that IPL synchronization (above ASTDEL) is
: not required because
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PAGE FAULT MONITORING
TBUF = Return PFM Buffer to Caller

F 6
1

§-3kp

198 88:37:39

AX/VMS Macro V04-00
SYS.SRCISYSSETPFM.MAR:;1

a) a ionnand/rospon:o protocol is used between the
main and sub processes

turn off monitoring

; b) SYSRUNDWN will unconditionally call SETPFM to

(i.e., assumption a)

cannot be breached)

¢) no code outside of this module accesses PFM data structures

2%

(=¥ D=0 1. IV alolelelelelelsl
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PFMSGE TBUF : :
MOVL
MOVL

108: SETIPL

158: PUSHR

0$: SETIPL
0$: RSB

40%: MOVZWL
BICB2
BRB

508: MOVZWL
BRB

C
$L_PMB(R4) ,Ré
L
B

S
B
$
[
M
$
?S NORMAL ,RO

— DRSO RNOr-
m“ VNOVU—=OO »

0355 BUFFEROVF ,RO
R2,R3

#*M<RO,R4,RS>
R3,PFBEB US
#*M<RrO,RZ R

¥0

#SS$_NODATA,RO

HSGL _CURP(CB, R4

$ ASTDEL
$0_SBPHDR(R4) ,RS

ggs_usen_aurrsn.as

ER_BUFFER(RS)
(RS) ,PMBSG_HDR(R4)

Get PCB address for this process

Get PMB address
BR if none

; Protect buffer handling
: Do?uouc filled buffer
; Exit it

none

; Assume adequate buffer size

and set number of b‘tcs to move
Is buffer big encugh ?
R if yes

; Indicate data loss

Adjust number of bytes to move
Save regs and status

(R1) ; Move buffer

Restore regs and status

: Return buffer tc free List
; Restore IPL
; Return to caller

gsga!n_asrlﬁ.Pnasa_rLAGs(R&) : Show no AST in progress

#SS$_ILLSEQOP,RO
308
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.SBTTL ALLPMB = Allocate PMB control block and data buffers

—-
o»
=

S AN L OOV NS NN 2OV NS IR —OOVN @

c

14e
é FUNCTIONAL DESCRIPTION:
Allocates all process structures needed for page fault monitoring.
CALLING SEQUENCE:
JSB/BSB ALLPMB
INPUTS:

R& PCB address
RS PHD address

OO0

IMPLICIT INPUTS:
none
OUTPUTS:
R6 = PMB address
IMPLICIT OUTPUTS:
PCBSL_PMB contains PMB address
ROUTINE VALUE:

RO = SSS_NORMAL
= Pool allocation error (SSS_INSFMEM, etc.)

SIDE EFFECTS:

RO,R1,R2,R3,R8,R9 destroyed
ENVIRONMENT :

Kernel mode, IPL = IPLS_ASTDEL

NNNNNNNNNNNNNOOOO-O OO
-ttt 2 2 OO O OO O OO OOV

wh

AR LA LA L L L L L L L L L e L e T T T R T R T A A e R T R TR TR TR T T T

ALLPMB

" PUSHL #55$_EXQUOTA ; stack no quota error code

: Process should have enough quota for data buffers and PMB

MOVL PCBSL_JIB(R4) ,R8 2 ?‘i JIB address
CHPL lOgO!l_CHARGE.JIBSL_BYTCN R8) ; quota left?
BGTRU 20 : error if not

SNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSN

&5 8~ B £ NN NN N N N N AN NN NN PO N NO PO NONON) — — s

N = OO NN N = OV NO WS AN = OV~

3 Allocate PMB control block and insert address in PMB list

RSN, |

l
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= SET PAGE FAULTY MONITORING
ALLPMB - Allocate PMB control block and

AX/VMS Macro V04-00

Pa
SYS.SRCISYSSETPFM. MAR: 1 »

'"§5Epi08e 88:30:38

#SSS _INSFMEM, (SP) : assume nonor; not available

#PMBSC_LENGTH,R : got length o block to allocate
EXESALCOCBUF locato control lock
RO,20 ‘ memory available
#QUOTA_CHARGE ,JIBSL _ avrcht(a ) ust quota
R2,R6 ~ : opy lock addross
Ib.PCBSL_PﬂO(Rk) : insert PMB address in P(B

; N.B.: PFMSPURGE assumes that uota has

; been charged if PCBSL_PMB <

3 Initialize PMB and allocate and queue data buffers.

Move

ASSUME
ASSUME

MOVAB
MOVAL
MOVAL
MOVAL
MOVAL
MOVAL
MOVAL

ASSUME
CLRQ

CLRB
CLRL

MOVL
MNEGL

108: MOVZuL

208: POPL

#OYNSC_PMB ,PMBSB_TYPE(R6) ; Set structure type to PMB

PMBSQ_SBPHDR EQ PMBSQ_HDR+8
PMBSL_ASTQFL EQ PMBSQ_SBPHDR+8

PMBS$Q _HDR(R6) ,RO ?ct queue header address

(R8).1l0) : Init empty queue flink
(RO)+,(RO)+ ; init empty queue blink
(IO).(RO) ; init subprocess queue flink
(RO)+,(RO)+ ; init subprocess queue blink
(RO) , (RO) ; init AST queue flink
(RO)+,(RO) ; init AST queue blink

PMBSL _BUF Q PMBSL CURBUF*&

BASE E
PMBSL _CURBUF (R6) : note no current buffer
Pnssa FLAGS( :

R6 ; insure that all flags are clear
OVERFLOW(R6

MBSL " indicate no overflows
PCSSL Plo(nb

)

) PMBSL_PID(R6) ; Insert PID into PMB/ACB
#1,PABSL_LASTCPU(RET ~ ; force timestamping of 1st record
#BUFCNT,R9 ; number of data buffers to allocate
#BUFSIZ, R ; get size of buffer to allocate
sxesAkLécaur ; allocate buffer

take error path 1! no ncaory available
covusc PFB,PFBSB tvpecnzi ; Set structure ‘pc to P
) ,PABSQ_HDR (RE) queue on capty bu fer list
R9.168 : back for more fers
oass_uoannL.(sp) : Indicate success
R ; Return w/status in RO

N
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+SBTTL PFMSMON - Resident Monitoring Code

ONAL DESCRIPTION:

losidont code callod by memory management to record
BIQO fault P% an? Data is inserted into a buffer.

hen the b er is full, it is queued for a cooperating
process wh ch outputs the data to disk.

G SEQUENCE:
BSB/JSB PFMSMON

INPUTS :

R4 = PCB address
RS = PHD address

IT INPUTS:
none

S:

none

IT OUTPUTS:
none

E VALUE:
none
FFECTS:
none

NMENT :
Kernel mode, IPL = IPLS_SYNCH

+PSECT AEXENONPAGED,LONG

.ENABLE LSB
CMPL zrast,aeccnr(nz).cz

Pa 17
o (7)

gasc for tino stamp and PC/VA pair ?

BGEQU Baco n buffer

PUSHL R Savc PH

BSBB rkusn_aurrea_xnt Flush buftor (R R4, RS DESTROYED)
POPL B Rostort PHD address

i g

¥ t? get next buffer
Vv t if
MNEGL #1,(R1)+

LEE TR PR TR PR TR PR T

Add time stamp to buffer

none there, Lose data

PSE

YSE
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SYSSETPFM - SET PAGE FAULT MONITORI 16-SEP=1984 02:31:31 VAX/VMS Macro V04=00 Pa 1 SYS
v02-800 aninou - Resident Mon to’?ng Code ?-sip-138‘ 8§:§}:89 !SVS.SICJSVSSEYP'!.HAI;! ad (9) VAX
0C SETIPL #IPLS HWCLK : Synchronize with CPU time updati 84
81 A D0 )¢ MOVL rno!L:crukincng).(u1)+ d o, n
AS D0 0C MOVL  PHDSL-CPUTIM(RS) = ; Update reference (PU time 17
C Aé 00 Pﬂltt_kAS!CPU(lbi 10
0C SETIPL llPk “SYNCH ; Lower IPL to entry IPL
0C A2 D07 0OC DECL PFBSL_RECCNT(R2) 3 Ad?ust resor? count for time stamp
It N :& BAR 15 ; Rejoin mainline code
0 LALIGN LONG
0C PFMSMON: : Mac
TF BF Bs 0( PUSHR  #*M<RO.R1 'Z R3,R4&,R5,R6> ; save registers —
56 011C 4 00 O MOVL  PCBSL_PMBIR4S RS : get PMB address -4
0¢ ASSUME PMBSL_BUFBASE  EQ PMBSL _CURBUF +4 Tor
51 7 0 MOVQ PngsL,cunancne).n1 : get buffer address & base 631
6 1 BNEQ 10 ;s branch if buffer exists
67 1 B8SBB §8TIUF : tr¥ to get next buffer The
1 10 BVS $ : exit 1f none there, lose data
OC A6 38 aa 21 108: g::k ;zosL_crutxn(RS).PnasL,LAs;SP?:nb) ; Need a CPU time stamp ? MAC
M es
g1 4 AE O 72 15% MOVL FAULTPC(SP),(R1)+ : fnsortypc of instruction
1 3C As D MOVL FAULTVA(SP),(R1)+ : insert va which faulted
go 51 D MOVL  R1,PMBSL cukaur(ns) : save current buffer address
02 OC A; F 5 SOBGTR PFBSL_RECCNT(R2),208  : Buffer full ?
1 10 BSER FLUSH_BUFFER_INT : Yes, flush it
: (R2, R&, RS DESTROYED)
007F B8F sg 208: :g:l #*M<RO,R1,R2,R3,R4,R5,R6> ; restore registers
10 A6 D? 308: INCL PMBSL _OVERFLOW(R6) ; Count an overflow
F6 1 1 BRB 208
.DISABLE LSB
.ENABLE LSB
0C A2 3F Dg 58: MOVL #MAXREC,PFBSL_RECCNT(R2); Re-initialize records remaining
0 RSB : and return

(R2, R4, R5 DESTROYED)

0 FLUSH_BUEFER: Entry with IPL=IPLS_ASTDEL

52 04 Ag Dg L PMBSL _BUFBASE (R6) ,R2 Get current buffer Base address
2 1 BEQL 208 Just exit if no current buffgr
FLUSH_BUFFER_INT: : Entry with IPL=IPLS_SYNCH, R2 set
3F 8( As 3 4 SUBL3 PFBSL,RECCNT(RS),'HAXREC.- ; Convert records remaining to
CA PFBSL_RECCNT(RZ) : number of records in buffer
ED 13 EQL 5% : BR if no records in buffer
ASSUME PFBSL_FLINK EQ 0
20B6 62 OF INSQUE (R2),3PMBSQ_SBPHDR+4(R6) ; insert buffer at end of write queue
ASSUME PMBSV_MODE EQ 0
ASSUME PHBSK_#HAGE EQ 1
16 08 A? BLBC PMBSB_FLAGS (R6) , 308 : BR {8 subprocess mode
0€ 83 A6 BBSS  #PMBSU_ASTIP,PMBSB FLAGS(R6),108 ; 1f AST in progress. return
As BISB2 IPHB:H 0ASY.‘HB$8_FLAGS(R6) : Show cl?cdd d ACB queued on P(B
S 1 A MOVZBL lrki _Tocom,R2 : R2 <= priority increment class
55 24 Ag 8 MOVAL PMBSL_ASTQFL(R6) RS ; RS <= address of ACB
FF72* BSBW SCHSQAST ; Signal full buffer available
66 C 108 CLRQ PMBSL _CURBU* (R6) : Note that no current buffer exists
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05 208: Y]
51 30A6 00 : 308: ggg%ut :?gt 'E%%éﬁ""‘ ; get params to wake up other process
FF62' 30 1; B8SBW SCHSWAKE ; and wake the process
1 ENBINT
EB N }g BHA 108
}? .DISABLE LS8
18 GETBUF: : aot next buffer from queue
52 14 ?6 ?F REMQUE ?Pﬂliﬁ_NDl(lb).IZ ; dequeue next buff’r
4 BVS $ ; leave with V set 1f none shcro
A6 Ss MOVL R2,PMBSL IUFBASE(R ) ; save buffer base address in PMB
14 A i MOVAB PF8$B _BUFFER(R2) ,R : skip buffer overhead
S A2 3F D g MOVL #MAXREC,PFBSL _RE CNT(Rg): Initialize records remaining
10 A 18 A6 D 4 MOVL PMBSL _OVERFLOQ(R6) ,PFBSL_OVERFLOW(RZ) ; Copy overflow count
10A6 O g 5 CLRL PMBSL _OVERFLOW(R6) : and then reset it (also clears V)
9 ;: (R1 & R2 point to buffer)
05 8 108: RSB : return with V set or clear
B g .END




SYSSETPFM
Symbol table

$$T1
ACBSH,NODE%E!E
ACBSM PKAS
ACMODE

ALLPMB

ASTADR

CHECK _ACMODE
CHECKTSTOP
CTLSGC _PHD
DASSGN _EXIT
DEQ uErAca

DYNSC PMB

EXESAB _HEXTAB
EXESALLCOCBUF
EXESDEANONPAGED
EXESEPID_TO_IPID
EXESIPIDTO™PCB
EXESMAXATMODE
EXESSETPFM
FAULTPC

LWRT
LWRTPRY
USH_BUFFER
USH BUFFER_INT
BUF

=
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F
b
F
F
F

BSSTarRceos
RS
2%
3

PFBSL”

PFBSL”

PFBSL "RECCNT
PFBSS"USER BUFFER
PFMSC BUF CRT
PFMSGE TBUF
PFMSMON

PF MSPURGE

PFMBUSY

PFMF ILWRT

PFMFLG

= SET PAGE FAULT MONITORING
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PFMQUOTA
PFM_PKAST

PMBSL "AST
PMBSL "ASTPRM
PMBSL “ASTQFL
PMBSL “BUF BASE
PMBSL ~CURBUF
PMBSL EPID
PMBSL “KAST
PMBSL-LASTCPU
PMBSL “OVERFLOW
PMBSLP1D
PMBSM™ASTIP
PMBSM™QAST
PMB$Q _HDR
PMB$Q~SBPHDR
PMBSVASTIP
PMBSV “MODE
PMBSV QAST
FMBSW MBXCHN
PMBSW SIZE
PALS_BYTLM
PQLS”CPULM
PALS FILLM
PQLS LISTEND
PQLS PGFLAUOTA
PALS PRCLM
PALS_ TGELN
PRS_TPL
PRIS_10COM
PSL$S_PRVMOD
PSLSV_PRVMOD
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SYSSETPFM = SET PAGE FAULT MONITORING 16-SEP-1984 02:31:31 VAX/VMS Macro V04-00 Pa
Symbol table g-SEP-1836 8§:;;=89 SYS.SRCISYSSETPFM.MAR; 1 > ?;)
SSS_NOPRIV = 4
SS{ZNORHAL = ﬁ;
SSS_PFMBSY =
START R
START_OK D R
sTOP AR
STOP-VEC £ &
SUCFUN% 83 R
SYSSCREMBX seannnnr  GX
SYSSCREPRC seveenne G
SYSSDASSGN seannene  GX
SYSSFORCEX sennnnnr  GX
SYSSGETCHN seannenr  GX
sSyssalow sreennnnr  GX

brcccccce- ceccsoe$

! Psect synopsis !

R e k1
PSECT name Allocation PSECT No. Attributes
. ABS . 00000008 ( ) 00 ¢ ?.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 80080%0 ( D 01 ¢ ) NOPIC USR (CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
YEXEPAGED 000038F ( 959.) § ( i.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
AE XENONPAGED 0000008 ( 190.) ( 35.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG

o= cesccsccscccccscncsssee 4
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization K : :8 07 0:00: 0.;?
Command processing 1 ? :00:00.55 0:00:01.
Pass B :00:13. g :00: g.’k
Symbol table sort :100:02.3 0:00:05.
Pass 2 16 .46 :00:08.1
Symbol table output 1 :00:00.14 :00:00.
Psect synopsis output :00:00. 8 :00:00.
Cross-reference output :00:00. 8: :00.
Assembler run totals 72 .36 : .

gg! xorktng s?; limit was 1500 pages.
18 bytes (174 pages) of virtual memory were used to buffer the intermediate code.

There were 80 pages of symbol table space allocated to hold 1517 non-local and 40 local symbols.
source lines were read in Pass 1, producing é object records in Pass 2.
pages of virtual memory were used to define 36 macros.

l
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2
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VAI-T1 Wacro Run Statistics o (o (AULT RONTTORING '§23Ep-138¢ 88:30:38

L R e e o e k4

! Macro Library statistics !

L A T X 3

Macro Library name Macros defined
_$255%DUA28:[(SYS.0OBJILIB.MLB;1 1
s3§ »UASS:E?VSLI STARLET.MLB; 2 1
TOTALS (all Libraries) 32

1718 GETS were required to define 32 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:SYSSETPFM/0BJ=0BJS:SYSSETPFM MSRCS:SYSSETPFM/UPDATE=(ENHS:SYSSETPFM) +EXECMLS/LIB

AX/VMS Macr

SYS.SRCISYSSETPFM.MAR;1

et .

——y
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