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o1
I V04

ITLE
DENT

AR SRRl iRttt i i R 22 222222222222

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY

DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.

ALL RIGHTS RESERVED.

THIS §orTUAae 1S 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
?ggsgrgsggg NO TITLE TO AND OWNERSHIP OF THE SOFTWARE 1S HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
23390329?33 NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

A2 2R R R R R R R R R R R R R R iR R0d2R20dd0ddR00 R 00dd 202 ])

FACILITY: EXECUTIVE, BALANCE SET SWAPPER
ABSTRACT:

OSWPSCHED SELECTS THE LOWEST PRIORITY PROCESS SUITABLE AS AN
OUTSWAP CANDIDATE TO MAKE MEMORY PAGES AVAILABLE BOTH FOR
INSWAPPING AND MAINTENANCE OF THE DESIRED NUMBER OF FREE PAGES.

ENVIRONMENT:

MODE = KERNEL, RESIDENT

AUTHOR: R. I. HUSTVEDT, CREATION DATE: 14=-FEB-77
MODIFIED BY:

v03-010 SSA0028 Stan -Aua -1984
Reverse ordering of LEF and HIB entries in OSWPSTATE.

v03-009 wmMC0009 Wayne Cardoz 18-Jun=-1984
Write modified page list if linit has been set to 2zero.

v03-008 WwMC0008 Wayne Cardoza 02-Mar-1984
Check the PHDSM_NO us CHNG flag.

v03-007 SSA0014 Stan Amway S-Mar-1984
Inhibit 2nd Level trinning of realtime processes.

v03-006 SSA0003 Stan Amway S=Dec~-1983

Reclaim memory loans before doing any 2nd level trimming or

swapping.

0
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Added new category of outswap candidates, DORMANT. These
processes are computable, but are not ma in? any progress

(as measured by the time of the last significant event for

the process and cocmpared 080 nst a threshold determined by

the new SYSGEN parameter DORMANTWAIT). After SUSP processes,
DORMANT processes are the most Likely outswap candidates.

This change solves the problem that existed when low=-priority,
COM processes would hold onto largo amounts of memory because
they were never trimmed or swapped.

Restored use of SWAPASAP flag during 1st Llevel triaming.
Added SWAPASAP flag to SUSP and DORMANT state table entries.
Deleted same from all other entries.

wvwn
OO0

Be e B0 %000 0000809080800 %0508:080805%95 050605069500 %0 000090909090 909090909090 90 %0 %90%90%90%0%0%0%093%0%0%%e%e%ese

Restored finer granularity in OSWPSTATE table for outswap
candidate selection classes.

Changed use of LONGWAIT to track change in units from 6.6 ms

to 1 second, EXESGL _ABSTIM as the time reference, and movement

?ﬁ thBHAITfHE field from a word in the PHD to a longword in
e g

v03-005 TCMO001 Trudy C. Matthews 31-Mar-1983
Change references to working set fields in PHD so that
they are used as unsigned words.

v03-004 HRJ0210 Herb Jacobs 28-Feb-1982
Change priorities to shrink compute processes to quota
before outswapping short waiting processes.

v03-003 HRJ0100 Herb Jacobs 29=-Jun=-1982
Honor DISAWS in shrinking, and add perturbation into
scheduler to recover low priority compute bound processes
memory.

v03-002 HRJ0061 Herb Jacobs 25-Mar-1982
Rewrite again to make it table driven to allow performance
measurement of several different scheduling alternatives.
Remove V02-008 code, this is accomplished as a side effect
of an unsatisfyable pages needed count.

v03-001 HRJO0060 Herb Jacobs 20-Mar-1982
Add interlock to prevent this code from changing WSLAST
out of process context.

v02-012 HRJ0052 Herb Jacobs 08-Jan-1982
Add sys?en parameter threshold of whether using modified
page writer should be used for gaining memory.

v02-011 HRJOOS1 Herb Jacobs 30-Jan-1982
Don't allow a suag candidate if the process is lLarger than
its swap slot. This can happen if free workin s, list
returns a resource wait condition as the result of the
prep?ratory shrink, This should be short lived, and will
fix 1tself on a future need
Also detect a queue reordering as the result of ALLOCPFN
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reporting free pages; in this case restart rather than
continue.

v02-010 HRJ0049 Herb Jacobs 25-Jan=1982
Recompute of extra dynamic working set after MMGSSHRINKWS.

v02-009 HRJO044 Herb Jacobs 12=Jan=-1982
Update for changed interface to MMGSSHRINKWS and add SWPFAIL
count into priority consideration for outswaps.

OO0 O0O0O0CO0O0OO0O00O

OOOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOO

Change wait time measurement to use SCH$GW_IOTA, a fixed allowance
;ordgol:ntary waits to avoid undesired negative performance
eedback.

03 RIHO031 .. RICHARD I. HUSTVEDT 08-AUG=-1979 13:17
Remove inhibition on swapping for processes holding a Mutex.

— ) D e e ) ) — D e i D e D e e e D e D D e D e D e D D D D D D
BN 8252 5 2 B B NN N N N N A AN NI NN NI NI NI NN — —3 b b 3
NN I NN = © O 00 O N 2 N — OO 00 IO 18 N — OO 00 ~JOM N

AR TE TR TETE FE A TR PR PETEPEPEPE PR PR TR PR PR PR PR PR PR PR PR PR PR PR PR TR PR TN ™

v02-008 HRJ0024 Herb Jacobs 29=-Jul=1981
:ggtgock ability to force outswap for shortage of balance set
000 .
8 0 v02-007 HRJ0020 Herb Jacobs 20=Apr=-1981
0 Major enhancement to attempt to shrink processes working sets
8 8 to acquire memory before resulting to swapping.
000 06 RIHO059 RICHARD 1. HUSTVEDT 25-FEB-1980 19:45
8 8 Remove spurious modification of SWTIME.
000 05 RIHO0S7 RICHARD 1. HUSTVEDT 04-FEB=1980 10:07
8 8 Remove use of SWPRATE. Moved to SWAPPER instead.
8 8 04 RIH0036 RICHARD I. HUSTVEDT 01-NOV=1979 11:24
000
000
000
000
000
000
000
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ox

_ .SBTTL DECLARATIONS
§ INCLUDE FILES:

SCEBDEF : DEFINE CEB OFFSETS
S$IPLDEF : DEFINE INTERRUPT PRIORITY LEVELS
:PCBDEF : DEFINE PCB OFFSETS

PHDDEF ; DEFINE PHD OFFSETS
SPRDEF : DEFINE PROCESSOR REGISTERS
$STATEDEF : DEFINE STATE VALUES

SWQHDEF ; DEFINE WAIT QUEUE HEADER OFFSETS

MACROS :

OUTSWP = MACRO TO GENERATE ORDERED ACTION TABLE FOR
NON-EXECUTABLE STATES.

OO0 O0O0OO0O0OO0O0OO0OOOOO0OOOOOOO —Wn»

elelelalelelelelslelelelelelelelalelele N te

[elelelelelelelelelalelalelalalelalelelelelelelelelelelele el e el el e e e e e
NN S AN = OO 00 NN NS N = O O 00 NN N S LN = O 0 00 NOM N S i) = O O O NN NS Wi — OO0

14
1
1
1
1
1
1
1
1
15
15
16
16
0 16
8 16
16
8 16
166 ;
8 167 ;
168 ;
00 169 ;
88 }; 3 OUTSWP STATE,[<FLAG,FLAG,FLAG...>]
0000 172 : WHERE: STATE = STATE NAME LESS SCHSC PREFIX
0000 173 : FLAG = ONE OF THE SWAP SCHEDOLING FLAGS
0000 174 : _V_CEF = COMMON EVENT FLAG STATE
0000 175 : “V-DIOCNT = REQUIRE NONZERO DIOCNT
0000 176 : “VTLONGWAIT = ONLY CONSIDER PROCESSES IN A LONG WAIT
0000 177 : “V-SHORTWAIT= ONLY CONSIDER PROCESSES IN A SHORT WAIT
0000 178 : “V-INQUAN = OBSERVE INITIAL QUANTUM, IGNORE
0000 179 ; PROCESS IF PCBSV_INQUAN IS SET
0000 180 : _V_NDIOCNT = IGNORE PROCESS™IF PCBSW DIOCNT IS NONZERO
0000 181 : “V-PRIORITY = OBSERVE PRIORITY OF POSSIBLE OUTSWAP
8 00 182 : CANDIDATE RELATIVE TO INSWAP CANDIDATE
00 183 ; _V_COMPUTE = USED TO FLAG START OF COM PROCESS SCAN
0000 18% : “V-SWPOGOAL = REDUCE PROCESS PAST QUOTA BEFORE SWAPPING
0000 185 : “V-SWAPASAP = WHEN A PROCESS IN THIS STATE REACHES A
0000 186 : SWAPPABLE SIZE, EXIT BY SWAPPING IT
g 88 }g ; _V_DORMANT = ONLY CONSIDER PROCESS IF IT 1S DORMANT
0000 18 .MACRO OUTSWP STATE,FLAGS
0000 19 .BYTE  SCHSC_PSTATE
o 00 19 T"P. . .=o
08 19 JRP  FLGS,<FLAGS>
00 19 TMP...=TMP...+<Ta_V_'FLGS>
80 19 .ENDR
0 19 "WORD  TMP...
8 }3 "ENDM  OUTSWP
00 193 : EQUATED SYMBOLS:
8 199 :
0 200
1 _VIELD ,0,<~- ; DEFINE CONTROL BITS
i CEf - . COMMON EVENT FLAG WAIT -MUST BE BIT 0
DIOCNT, - : REQUIRE NON-ZERO DIOCNT
& LONGWALT, = : PROCESS WAIT MUST BE LONG
0 5 SHORTWALT - * PROCESS WAIT MUST BE SHORT
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? INQUAN, = : OBSERVE INQUAN FLAG
ND1OCNS, - : DIOCNT MUST BE ZERO
8 PRIORITY,= : OBSERVE PRIORITY
OMPUTE , = : START OF COMPUTE PROCESSES
8 10 SWPOGOAL , - s DESIRED SIZE IS SWPOUTPGCNT
1 SWAPASAP, - : SWAP PROCESSES IN THIS STATE FIFO
000 1§ DORMANT , = ; PROCESS MUST BE DORMANT
000 512 :
008 15 ; OWN STORAGE:
00 }9 3
0000 888 18 PSECT $%$%$220,LONG
0000 19 SWPSGL_SWTIME:: : EARLIEST TIME FOR NEXT EXCHANGE SWAP
00000000 8882 ? Savis RB'LONG 0 3
00000000 8883 g .LONG ; Used by COMPUTE scan to save state
00000000 4 PSECT SOSWPSCHED,BYTE
0000 S OSWPSTATE:
0000 59 OUTSWP SUSP,<SWAPASAP> : SUSPENDED
00 0003 .BYTE : ATTEMPT OUTSWAPS BEFORE PROCEEDING
0004 8 OUTSWP COM,<DORMANT,COMPUTE,SWAPASAP> ; DORMANT PROCESSES
00 8007 9 .BYTE 0 : ATTEMPT OUTSWAPS BEFORE PROCEEDING
008 0 OUTSWP HIB,<LONGWAIT,SWPOGOAL> : HIBERNATING, LONG WAIT
0008 31 OUTSWP LEF,<NDIOCNT,LONGWAIT,SWPOGOAL> ; LOCAL EVENT FLAG WAIT, LONG WAIT
00 000E 35 .BYTE 0 : ATTEMPT OUTSWAPS BEFORE PROCEEDING
000F 33 OUTSWP CEF,<CEF,NDIOCNT,SWPOGOAL> : COMMON EVENT FLAG WAIT
00 001; 3% .BYTE O : ATTEMPT OUTSWAPS BEFORE PROCEEDING
001 gs OUTSWP HIB,<SHORTWAIT,SWPOGOAL> : HIBERNATING
0016 6 OUTSWP LEF,<NDIOCNT,SHORTWAIT,SWPOGOAL>: LOCAL EVENT FLAG WAIT
00 0019 237 .BYTE O : ATTEMPT OUTSWAPS BEFORE PROCEEDING
001A ga OUTSWP FPG,<PRIORITY> : FREE PAGE WAIT
810 9 OUTSWP COLPG,<PRIORITY> : COLLIDED PAGE WAIT
00 20 &0 .BYTE O : ATTEMPT OUTSWAPS BEFORE PROCEEDING
021 41 OUTSWP MWAILT : MUTEX WAIT
00 0024 4; .BYTE O : ATTEMPT OUTSWAPS BEFORE PROCEEDING
0025 43 OUTSWP CEF,<CEF,DIOCNT,INQUAN,PRIORITY>; COMMON EVENT WAIT =DIOCNT NONZERO
0028 44 OUTSWP bEF.<DIOCNT.INOUAN.PRIOR17Y> : LOCAL EVENT WAIT -DIOCNT NONZERO
00 0028 45 .BYTE : ATTEMPT OUTSWAPS BEFORE PROCEEDING
002C 4? OUTSWP PFW,<INQUAN,PRIORITY> : PAGE FAULT WAIT
002F &7 OUTSWP COM,<INQUAN,COMPUTE> : COMPUTE PROCESSES
.BY - s EN L
FF 0032 48 .BYTE 1 END OF TABLE
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i +SBTTL SCHSOSWPSCHED = OUT SWAP SCHEDULER
FUNCTIONA% DESCRIPTION:
SCHS$O

o>
wo

v

SWPCHED SCANS IN LOWEST PRIORITY ORDER FOR PROCESSES THAT
CAN BE USED TO ACQUIRE MEMORY FROM TO SATISFY THE DEFICIT.
IF AFTER SHRINKING PROCESSES FAIL, A PROCESS WILL BE SELECTED

FOR OUTSWAPPING.

CALLING SEQUENCE:
8SB/JSB SCHSOSWPSCHED
IPL = IPLS_SYNCH

INPUT PARAMETERS:
SWPSGB _ISWPRI = PRIORITY OF INSWAP PROCESS
FP = NEGATIVE NUMBER OF DESIRED PAGES

IMPLICIT INPUTS:
ALL STATE QUEUE HEADERS AND ATTACHED PROCESS CONTROL BLOCKS.

OUTPUT PARAMETERS:
R4 - PCB ADDRESS OF OUTSWAP CANDIDATE
0=> NONE
RS = PHD ADDRESS OF OUTSWAP CANDIDATE
RO,R1,R2,R3,R6,R7,R8,R9 DESTROYED

IMPLICIT OUTPUTS:
SOME PROCESSES WORKING SETS ARE LIKELY TO BE SHRUNK.
PCBSV_RES OF OUTSWAP CANDIDATE IS CLEARED AND A SWPOUT EVENT
HAS BEEN REPORTED IF AN OUTSWAP IS TO OCCUR.

COMPLETION CODES:
NONE

SIDE EFFECTS:
NONE

AR TR TR T R TR PR P P P P P P P P PR PR PR TR PR PR PR PR PR PR PR PR PR PR PR PR PR PR TR T R )

.ENABLE LSB

Ll Ul U L Ul i U U U U U U A U U U N N N NN AN N N N N N RN NN N NN DD
MOD NN N NN = TV O O O OO 00 O Ll Ll U N U U U N A U N U N U U U U U U N N N N R N AN N N N N N UGN N N NN

NV SMAIN = OO 00 NN S N = OO0 O N N S IR = OV 0 NN NS N = OO N NS N — O
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SE 04 CO 80$:  ADDL  #4,SP ; POP CONTINUE ADDRESS OFF STACK
54 D& 003 908: CLRL R4 i GET PROCESS TO SWAP, IF ANY
05 g RSB : RETURN TO SWAPPER PROPER
g RETRY: : USED IN CASE ALLOCPFN REORDERS QUEUES
SE 04 (O : ADDL  #4,SP : ;gc gg}}énue ADDRESS FROM STACK AND
3 SCHSOSWPSCHED: : : SCHEDULE OUTSWAP
0232 30 g BSBW  MMGSMPWCHECK : WILL STARTING MPW SATISFY NEED?
50 DS 98 TSTL P : FP CONTAINS DEFICIT
F3 18 004 99 BGEG  90% : BRANCH IF NO MORE DEFICIT
0000'CF 94 2 §? CLRB  WASCHS$GB_RESCAN : CLEAR RESCAN NEEDED FLAG
2 i E Begin 1st level trimming
53 B6AF 9 4 34 : MOVAB o;up TATE.R3 : INITIALIZE STATE SCAN AT TOP
52 53 D 4 85 108: MOVL  R3,R * RESET TO NEW SUB SECTION
28 1 4 6 BEQL 24§ : BRANCH IF AT END OF TABLE
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00F6 3 g 7 BSBW %ANDIDATE : GET A CANDIDATE TO BE SHRUNK
rg i 3 BEQL 0$ : BRANCH IF NONE, TRY NEXT SUB SECTION
S8 18 A5 0B AS A g 208 - SUBW3  PHDSW_WSLIST(RS),PHDSW_WSQUOTA(RS) ,R
sg g B 310 INCW RS : SIZE TO SHRINK WORKING SET TO
01D 50 311 BSBW 3ua1uxus * RECLAIM MEMORY FROM IT
01 1 6 15 BGEQ 0$ : IF NO DEFICIT, QUIT TRIMMING
D1 oooo'gr 80' F 6 1 8BS SA#SCHSV_REORD u*gcnsca_hescAu.nsrnv BRANCH IF FPG STATE CHANGE
06 56 09 §1 3 14 BaC # x SWAPRSAP,R6,22$ : IF AFULL PROCESS SWAP IS DESIRED
goeg g 86C 15 BSBW 1008 : AND IT IS CURRENTLY POSSIBLE,
5359 E8 O 9r 19 BLBS  R9,60% : DO IT NOW
9t 16 0072 317 22s: JSB a(sp)+ ¢ TRY FOR THE NEXT ONE
OF 1 8074 13 BNEQ gos : BRANCH IF THERE IS ONE
03 1 076 31 BRB i}
0078 go ;
88;8 1: Begin 2nd level trimming and swapping
53 85 AF  9F oorg § g4s= MOVAB  OSWPSTATE,R3 ; RESTART STATE SCAN AT TOP
52 53 D00 007¢C L 25%: MOVL  R3,R2 : RESET TO NEW SUB SECTION
85 13 007F : BEQL  90$ : BRANCH IF AT END OF TABLE
00C5 30 0081 6 BSBW  CANDIDATE ¢ GET A CANDIDATE TO BE SHRUNK
F6 13 0084 327 BEQL  25% : BRANCH IF NONE, TRY NEXT SUB SECTION
0161 30 0086 gga 308 : BSBW  SWAPQUANCHK : CHECK SWAPABILITY AND INITIAL QUANTUM
27 59 E9 0089 9 BLBC  R9,40% : BRANCH IF SHOULD NOT SWAP IT NOW
OF 26 A6 18 EO 008C 330 BBS #PCBSV DISAWS,PCBSL_STS(R4),328 :BRANCH IF CAN'T SHRINK IT
0B A4 10 91 8091 31 CMPB  #16,PCBSB_PRI(R4) ; Real-time process ?
09 1A 0095 3; BGTRU  32% : BR if yes = can't shrink RT process
58 0000'CF DO 0097 33 MOVL  WASWPSGL SWPPGCNT,R8  : VALUE TO SHRINK CANDIDATE TO
0856 08 EO 009C 334 BBS # V_SWPOBOAL,R6,35$ : BRANCH IF THIS IS DESIRED GOAL SIZE
58 18 AS 08 AS A3 00A0 335 32%: SUBW3  PADSW_WSLIST(RSS,PHD$W_WSQUOTA(RS) ,R8
58 ge 00A6 336 INCW RS : SIZE TO SHRINK WORKING SET TO
018 30 O00A8 337 358:  BSBW  SHRINKWS : RECLAIM MEMORY FROM IT
86 18 00AB sga BGEQ  80% : RETURN WITH NO ONE TO OUTSWAP
86 0000'CF 00' EO OOAD 9 BBS SA#SCHSV_REORD,W*SCH$GB_RESCAN,RETRY ; BRANCH IF FPG STATE CHANGE
9E 13 00B3 340 408: JSB a(SP)+ : TRY FOR NEXT ONE
o 80&5 41 BNEQ 308 : BRANCH IF THERE IS ONE
008F 30 0087 4; BSBW  CANDIDATE : GET A CANDIDATE TO BE OUTSWAPPED
cO 13 00BA 343 S0$: BEQL  25% : NO ONE TO OUTSWAP
10 1g 00BC 344 B8SBE 1008 : CHECK SWAPABILITY AND INITIAL QUANTUM
06 59 E8 O00BE 345 BLBS  R9,60% : BRANCH TO SWAP IT
9; 16 8oc1 46 JSB a(s$p)+ : TRY FOR NEXT ONE
F 1 85? zg BRB 508 : 1S THERE ANOTHER ONE?
52 D& 8ocs 49 60$: CLRL  R2 : NULL PRIORITY INCREMENT
00 26 A4 00 E7 88c7 go BBCCI  #PCBSV_RES,PCBSL_STS(R4),70$ ; CLEAR RESIDENT FLAG
cC 1 70$: RPTEVT SWPOUT . REPORT SWAPOUT EVENT
0000°CF  0000'CF BO ooog sg MOVM  WASCHSGW_SWPFAIL,W*SCHSGW_SWPFCNT; RESET FAILURE COUNTER
SE 04 CO 0OD 5 ADDL 4,SP :"POP CONTINUE ADDRESS OFF STACK
05 ooga gg RSB : WITH PCB IN R4, PHD IN RS
59 34 A4 36 AL Al 803 59 1008: ADDW3 PCBSW_PPGCNT(R4) ,PCBSW_GPGCNT(R4) ,R9 ;GET SIZE OF PROCESS
52 AS 59 B 851 5 CMPW  R9,PHDOSW_SWAPSIZE(RS) ~ ; DO WE HAVE ENOUGH SPACE TO SWAP IT1?
03 18 00ES sg BLEQU 110s : BRANCH IF YES
59 & 00E7? 35 CLRL  R9 : SET FAILURE
5 859 6? RSB : RETURN
00FD g EA 361 1108: BSBW  SWAPQUANCHK * CHECK SWAPABILITY AND INITIAL QUANTUM
0ED 6§ RSB
0EE 36
|
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12-559-1984
OUT SWAP SCHEDULER -SEP-1984
.DISABLE LSB
.ENABLE LSB
COMPUTE:
B8BC # V_DORMANT,R6,5$
TSTW  W*SCHSGW DORMANTWAIT
BEQL  NEXTSTATE
5%: MOVL  R3,WASAVED R3
MOVAB  W*$CHSAQ_COMOH,R1
108: MOvV@  =-(R1),R3
BEQL  50$
208: CMPL  R1,R4
BeaL 10§
BBC # V_DORMANT,R6,30$
BSBW  DORMANT_CHECK
BLSS 558
BEQL  40$
308 : CMPB  PCBSB_PRI(R4),WSWP$GB_I
BLSS  50$
MOVL  PCBSL PHD(R4),RS
ASSUME PHDSM RO WS CHNG LE 255
BITB  #P
BNEQ
MOVL  RS,RS
JSB a(SP)+
40$:  MOVL  PCBSL_SGBL(R4),Ré
BRB 208
508:  DECW W SCHSGW_SWPFCNT
BGEQ  55%
CLRW  WASCHSGW SWPFCNT
55$:  MOVL  W*SAVED R3,R3
BRB NEXTSTATE
60%: CLRL R3
708: RSB
CANDIDATE:
MOVL  R2,R3
NEXTSTATE:
CLRL R1
MOVE  (R3)+,R1
BEQL 785
BLSS  60%
MOVIWL (R3)+,Ré
BBS #_V_COMPUTE ,R6, COMPUTE
BBC #°V"CEF ,R6, 1108
MOVAQ W*STHSGA CEBMD,R7
MOVAL  CEBSL_WQFL(R7),RO
NEXTCEB:
BLBC  R6,NEXTSTATE
MOVL -géasL-uan(nO).no
CMPL  RO,R7
BEQL  NEXTSTATE
ADDL ccsasL_uorL.no
BRB 120%

¢ 2

03:43:4f

LA TR PR TR PR PR TR TR 33 SeSeNe

AX/VMS Macro V04=00 Page
SYS.SRCJOSWPSCHED.MAR;1

COMPUTE STATE SCAN
Prevent DORMANT process scan
if DORMANTWAIT = 0

Save state for scan continuation
POINT TO LONGWORD BEYOND PRI=0 HDR
GET QUEUE HEADER

NONE, SCAN FINISHED

CHECK FOR EMPTY QUEUE

YES, NEXT QUEUE (HIGHER PRIORITY)
Must process be DORMANT ?

Process must be DORMANT - s it ?

1f LSS, terminate scan

If EQL, bad candidate, continue scan

:(If GTR, good candidatef

SWPRI : COMPARE WITH INSWAP CANDIDATE
: BRANCH IF CAN'T SWAP

: MMG ROUTINES WANT PHD IN RS

‘o:o!n_uo_ﬂs_cunc.Puosu_rLags(RS) ; ARE WE ALLOWED TO TOUCH IT

LR TR TR T

LA TR PR PR PR PR TR P PR PR PR PR TR PR PR TR PR O )

SET 2=0

RETURN WITH CANDIDATE, WE MAY CONTINUE
BLINK THROUGH QUEUE

AND CHECK FOR EMPTY

COUNT A FAILURE

EXIT IF NO UNDERFLOW

LIMIT VALUE TO ZERO
Restore state and continue

; INDICATE NONE FOUND, Z BIT SET, END
; AND RETURN

INIT STATE SCAN AT CURRENT SuB SECTION
TRY NEXT STATE

(MOVZBL not used so that the two
conditional tests will work correctly)
GET NEXT STATE TO TRY

BRANCH IF AT END OF STATE SuB SECTION
Branch if at end of table

FETCH STATE FLAGS WORD

TRY COM IF CANT FIND NON-EXECUTABLE
CONTINUE IF NOT CEF WAIT

GET ADDRESS OF LISTHEAD

AND MAKE WORKING COPY

NEXT CEB

BR IF _V CEF CLEAR

FLINK FORWARD

CHECK FOR END OF CEB LIST

AT END IF EQL

POINT T0 WAIT QUEUE

ELSE SCAN CEB WAIT QUEUE
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OSWPSCHED - SWAP SCHEDULER 16-SEP=-1984 00:40:12 VAX/VMS Macro V04=00 Page | SY
VSA-SOO SCHSOSWPSCHED = OUT SWAP SCHEDULER g-sep-19 4 82:4?:47 SYS.SRCIOSWPSCHED . MAR; 1 v (§> VO
50 00'CF41 7E 0Q17A 421 1108: MOVAQ W SCHSAQ WAHDRCR1J,R0O : COMPUTE ADDRESS OF WAIT QUEUE HDR
28 6041 08 180 & i MOVAL (n3)£n1l‘no : AS SCHSAQ WQHDR+12+R1
S& 04 A0 D 186 4g3 1208:  MOVL WAHSL_WaBL (RO) ,Ré : GET TAIL OF QUEUE
} § 2 5 .DISABLE LSB
SO0 S4 D1 O1 4 9 WSCAN: CMPL  R&,RO : CHECK FOR END OF QUEUE
D¢ 13 188 ¢ 3 BEQL  NEXTCEB : TRY NEXT STATE OR CEB
53 ia AL E 180 & BLBC PCBSL_STS(R4) ,NEXTPR : NOT RESIDENT, NEXT IN QUEUE
40 A4 EAG Bl 0191 430 CHPW Psasu_olocut<h¢).Pcasu_oiOLntaA) : CHECK IT FOR ZERO
og 13 0198 431 BEQL 108 : IF 2ERO, 1S THAT PERMITTED?
4856 0 ;o 819 4 § BBS # V_NDIOCNT,R6,NEXTPR : BR IF NON=ZERO NOT PERMITTED
04 1 019¢ & BRB 208 : CONTINUE IF NON-ZERO ALLOWED
42 56 01 EO 0195 434 108: BBS #_V_DIOCNT,R6,NEXTPR : BR IF ZERO DIOCNT NOT PERMITTED
0E 56 06 51 01A2 435 208: BB( #°V-PRIORITY ﬁe‘sos : BR IF PRIORITY CAN BE IGNORED
0000'CF ~ 0B A4 1 01A6 & 9 CMPB  PCBSB_PRI(R4S ,WASWPSGB_ISWPRI ; COMPARE WITH INSWAP PRIORITY
06 18 81AC 4 BGEQ  30$ : BRANCH IF LESS IMPORTANT THAN ISWP
oooo'gr B 1AS 4%8 TSTW  WASCHSGW_SWPFCNT : CHECK FOR FAILURE COUNT EXHAUSTED
0 14 018 439 BGTR  NEXTPR : BRANCH IF NOT GOOD CHOICE YET
56 OC 93 0184 440 308: BITB  #<13_V_SHORTWAIT>!<13_V_LONGWAIT>,R6 ; CHECK WAIT TIME?
18 13 0187 441 BEQL  S0$ : BRANCH IF NOT
55 0000°'CF 3C O1BY 44 MOVZIWL W SCHSGW_LONGWAIT,RS ;: Get long wait threshold
55 0118 C4 (O 0135 44 ADDL2 PCBSL WATTIME(R&) .RS : RS <= wait time + delta
§5 0000'CF D1 O01C 44k CMPL  W*EXESGL ABSTIM,RS : HOW LONG HAVE WE BEEN WAITING?
02 56 03 E1 01CB 445 BBC # V SHORTWAIT,R6,40$ : BRANCH IF NON- SHORT WAIT ALLOWED
16 1A 81cc 446 BGTRU  NEXTPR ; BRANCH IF WAIT INTERVAL IS LONG
02 56 05 E1 1c5 447 40$: BBC # V_LONGWAIT,R6,508 : BRANCH IF NON- LONG WAIT ALLOWED
1 1F 01D 448 BLSSU  NEXTPR ; BRANCH IF WAIT INTERVAL IS SHORT
55 6C A4 DO 01D& 449 SOS: MOVL PCBSL _PHD(R4) ,RS : MMG ROUTINES WANT PHD IN RS, SET 2=0
01D8 450 ASSUME PHDSM RO WS CHNG LE 255
36 AS 40 BF 93 0108 451 BITB  #PHDSM_RO_US_CHNG,PHDSW_FLAGS(RS) ; ARE WE ALLOWED TO TOUCH IT
05 12 8100 Asg BNEQ  NEXTPR : NO
55 S5 D0 O1DF 45 MOVL RS,RS : SET 2=0
9% 16 01E2 454 JSB alsp)+ : RETURN SO WE CAN CONTINUE
S¢ 04 A4 DO O01E& 455 NEXTPR: MOVL PCBSL_SQBL (R4) R4 : BLINK THROUGH QUEUE
9% 11 8%52 2;9 BRB WSCAN : AND CONTINUE SCAN
01EA 458 SWAPQUANCHK: ; CHECK VALIDITY OF PROCESS CHOICE
59 D& 81EA 459 CLRL R9 : ASSUME BAD CHOICE
1824 A6 04 EO O1EC 460 IH #PCBSV_PSWAPM,PCBSL_STS(R4),208 ; BRANCH IF NOT SWAPPABLE
1256 04 E1 O1F1 461 BBC # V_INGUAN,R6.10$ . BRANCH IF INQUAN CAN BE IGNORED
0D 24 A4 O3 51 01FS 46i BBC #PCBSV_INQUAN Pcas§_515<§4) 108 : BRANCH IF INQUAN SATISFIED
OF  0000°CF 1 O01FA &6 CMPB  W*SWPSGB_ISWPRI, A1 : 18 THIS A REAL TIME INSWAP?
15 O1FF  4b& BLEQ 108 : BRANCH IF SO
0000'CF B5 01 465 TSTW W SCHSGW_SWPFCNT : CHECK FOR FAILURE COUNT EXHAUSTED
14 5 66? BGTR 208 : BRANCH IF NOT GOOD CHOICE YET
og 7 467 108: INCL R9 : SET GOOD CHOICE
0 oz 223 208: RSB : RETURN WITH STATUS IN R9
OA 470 DORMANT_CHECK: : Check if candidate is DORMANT |
7€ 01 88 0A 471 MNEGL #1,-(SP) : Preset terminate scan status !
55 A 0D 47§ MOVB PCBSB PRI(R4),RS : Fetch priority of candidate
S 10 9 11 47 CMPB #16,RS : Real-time process ?
20 1A 14 4% BGTR 108 : BR if {os
58 IF ggOO'gF 83 16 475 SUBB H‘SVS&GB_DEFPRI.331.R8 ; Convert to internal form for test
b 1 21C 679 CMPB RS,R ; Is this a low=priority job ?
15 1F IF 47 BLSSU 10§ P BR if not
i Fecd
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6 gb 478 INC (SP) ; Set bad candidate, continue status
gB 8003'CF 3 47 MOVZWL W*SCHSGW DORMANTWAIT,R8 ; Get dormant wait threshold
8 118 €4 C Ago ADDLZ PCBSL _WATTIME(R4) ,R8 ; Has process had a significant
58 0000'CF D1 0220 481 CMPL  WEXESGL_ABSTIM,RB : event recently ?
02 1F 8 2 kgi BLSSU 10% : BR if not
6E D6 & & INCL (SP) ; Indicate that process is DORMANT
BE DS 0236 484 108 TSTL (SP)+ ; Set status in condition codes
05 0238 485 RSB
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= .SBTTL SHRINK WORKING SET
: FUNCTIONAL DESCRIPTION:

SHRINK IS USED TO MAKE PAGES AVAILABLE FROM OTHER PROCESSES THAT
HAVE BORROWED PAGES TO SATISFY HIGH FAULTING RATES OR TO SHRINK
A SWAPPABLE PROCESS TO THE DESIRED SIZE FOR SMALLER SWAPS.

CALLING SEQUENCE:
BSB/JSB SHRINKWS

INPUT PARAMETERS:
R4 -

PCB OF TARGET PROCESS
RS = PHD OF TARGET PROCESS
R8 = SIZE TO ATTEMPT TO SHRINK PROCESS TO
FP = NEGATIVE NUMBER OF TOTAL PAGES WANTED BY SYSTEM

IMPLICIT INPUTS:
WORKING SET LIST

OUTPUT PARAMETERS:
FP UPDATED
R9 DESTROYED

IMPLICIT OUTPUTS:
TARGET PROCESS WORKING SET SHRUNK UP TO R8 INPUT VALUE

COMPLETION CODES:
POSITIVE INDICATES SWAPPER REQUEST SATISFIED

SIDE EFFECTS:
THIS ROUTINE COULD POTENTIALLY DUMP A LOT OF TRAFFIC INTO THE
PAGING SYSTEM, ESPECIALLY THE MODIFIED PAGE WRITER.
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SHRINKWS :
58 58 3¢ MOVZIWL R8,R8 : GET INPUT SIZE IN A LONGWORD
50 AS 3¢ MOVIWL PHOSW_WSSIZE (RS),R9 : GET CURRENT SIZE
59" 58 59 (3 SUBL3 R9,R87R9 : CAN WE GET ANY PAGES FROM PROCESS?
8 18 BGEG 30§ : BRANCH IF NOT
F ag PUSHR  #*M<RO,R1,R2,R3> . SAVE SWAPPER OUTSWAP SCHEDULER REGS
9 D MOVL  R9,R1 : NUMBER OF PAGES TO SHRINK PROCESS BY
0000'CF DD PUSHL W SCHSGL_FREECNT : SAVE OLD FREE LIST COUNT
0000°CF 00" 88 BISB  S*#MMGSM_NOLASTUPD 'MMGSM NOWAIT,W*MMGSGB_FREWFLGS : DISABLE
T WSLAST UPDATE AND MP LISt SIZE WAIT
FDA9' 30 BSBW  MMGSSHRINKWS : USE ADJWSL CODE, IPL REMAINS AT SYNCH
0000°CF  00' BA BICB  S*“#MMGSM_NOLASTUPD !MMGSM NOWAIT,W*MMGSGB_FREWFLGS ; REENABLE
T WSLAST UPDATE AND MP LISt SIZE WAIT
FDA1" sg BSBW  MMGSEXTRADYNWS : RECALC EXTRA DYNAMIC WORKING SET
59  0000°CF gs C SUBLS  (SP)+,W*SCHSGL_FREECNT,RY ; CALC NUMBER OF PAGES FREED
5D ¢ ADDL R9,FP ; HAVE WE SATISFIED DEFICIT?
og 1 BGEG 20§ : BRANCH IF YES
1 BSBE  MMGSMPWCHECK : WILL STARTING MPW SATISFY NEED?
F BA 0$: POPR  #*M<RO,R1,R2,R3> : RESTORE OSWPSCHED REGISTERS
D 85 0$:  TSTL  FP : SET DEFICIT INDICATION
5 RSB : RETURN
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1
PAGE WRITER TEST -SEP=19 SYS.SRCIJOSWPSCHED .MAR; 1
. +SBTTL START MODIFIED PAGE WRITER TEST
FUNCTIONAL DESCRIPTION:
THIS ROUTINE IS C LLED BY THE SWAPPER TO OPTIONALLY START THE
MODIFIED PAGE WRITER IF IT WILL SOLVE THE CURRENT DEFICIT PROBLEM.

CALLING SEQUENCE:
BSB/JSB MMGSMPWCHECK

INPUT PARAMETERS:
FP = NEGATIVE NUMBER OF TOTAL PAGES WANTED BY SYSTEM

IMPLICIT INPUTS:
MODIFIED PAGE WRITER VALUES

OUTPUT PARAMETERS:
FP UPDATED TO REFLECT HOW MUCH IS EXPECTED BY RUNNING MPW

IMPLICIT OUTPUTS:
MODIFY PAGE WRITER LOW THRESHOLD MAY BE SET TO START MPW

COMPLETION CODES:
NONE
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SIDE EFFECTS:
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7 NONE
7
; = e
7 MMGSMPWCHECK : :
0000°'CF B85 027 TSTW W SCHSGL_MFYLIM : HAS LIMIT BEEN SET TO ZERO - LOW WORD
oF 1 7 BNEQ 108 : NO CONTINUE WITH NORMAL CHECKS
0000°'CF D 7 TSTL  WASCHSGL_MFYCNT : MAKE SURE SOMETHING 1S REALLY THERE
B 1 7 BEQL  30% : NOTHING TO DO
50 S0 01 73 7 ASHL  #1,FP.RO : GET RID OF HIGH BIT
03 1 BNEG 10§ ¢ IT WASN'T THE ''FREE BALANCE SLOT' FLAG
D Bg g%gL FP i SIGNAL THE START OF THE MPW
0000°CF  0000'CF D1 108:  CMPL W MPWSGL_THRESH,W*SCHSGL_MFYCNT;1S MPW VALID FOR GETTING MEMORY
19 14 BGTR  30% BRANCH IF NOT
SO 0000°'CF  0000°CF cg 8 SUBL3 W SCHSGL_MFYLOLIM, WASCHSEL MFYCNT,RO: WILL uaxtxus MODIF 1ED
gr 1 9 BLEG 308 : PAGES HELP?, BR IF NONE
50 SD CO 029 ADDL  FP,RO : ARE THERE ENOUGH?
0A 19 029 BLSS 308 R IF NOT AND AVOID FLUSHING LIST
0000°'CF  0000°'CF ag 9 MOVW  WASCHSGL_MFYLOLIM, u“scusbL HFVLIH RESET Louen THRE SHOLD
SO SO D A MOVL RO,FP : INDICATE NEW DEFICIT
05 : 30$: RSB i EXIT, MPW WILL START IF NECESSARY
A .END




OSWPSCHED
Symbol table

BIT...
CANDIDATE
CEBSL WQFL
COMPUTE
DORMANT CHECK
EVTS_SWPOUT
EXESGL_ABSTIM
MMGSE XTRADYNWS
MMGSGB FREWFLGS
MMGSMPACHECK
MMGSM_NOLASTUPD
MMGSM ™NOWAI T
MMGSSAR INKWS
MPWSGL THRESH
NEXTCEB
NEXTPR
NEXTSTATE
OSWPSTATE
PCBSB_PRI
PCBSL_PHD
PCBSL —SQBL
PCBSL._STS
PCBSL _WAITIME
PCBSV_DISAWS
PCBSV_ INQUAN
PCBSV PSWAPM
PCBSV_RES
PCBSW_DIOCNT
PCBSW_DIOLM
PCBSW_GPGCNT
PCBSW_PPGCNT

PHDSM_NO_WS_CHNG

PHOSW_FLAGS™
PHDSW_SWAPS I ZE
PHDSW WSLIST
PHDSW_WSQUOTA
:gosu WSSIZE
SAVED _R3
SCHSAT_COMOH
SCHSAQ WQHDR
SCHSC_CEF
SCHSC_COLPG
SCHSCCOM
SCHSC™ _FPG
SCHSC™HIB
SCHSCTLEF
SCHSCTMWAIT
SCHSC™PFW
SCHS$CTSUSP
SCHSGB_RESCAN
SCHSGL_FREECNT
SCHSGL _MF YCNT
SCHSGL_MFYLIM
SCHSGL_MFYLOL IM
SCH$GQ” CEBHD

SCHSGW_DORMANTWAIT

= SWAP SCHEDULER
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SCHSGW_LONGWAIT
SCHSGW_SWPFAIL
SCHSGW SWPFCNT
SCHSOSUPSCHED
SCHSRSE

SCHSV REORD
g?aln!us

SWAPQUANCHK
SUPSGB ISWPRI
SWPSGL _SWPPGCNT
SWPSGL _SWTIME
SVSSGB JDEFPRI
UOHSL WaBL
WSCAN
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OSWPSCHED

= SWAP SCHEDULER 1?-5
Psect synopsis S

Ep-198 03:48:41

boccrmesmcs = cm=-d

! Psect synopsis !

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 8.) 0 ( 0.) NOPIC WUSR CON ABS LCL H
$ABSS 00000 Og ( ) 01 ( .) NOPIC USR CON ABS LCL NOSHR
$$%$220 80000 08 ( 8.) 5 ( .) NOPIC USR CON REL LCL NOSHR
$OSWPSCHED 00002A9 ( 681.) ( 5.) NOPIC WUSR CON REL LCL NOSHR
bemca= csssssssesaes CL T Y
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.04 00:00:01.;4
Command processing 120 00:00:00.4% 00:00:04.34
Pass 1 216 00:80: 5.9 00:00: %.9?
Symbol table sort g 00:00:00.71 00:00:01.
Pass 2 12 00:88: 1.70 00:00:04.64
Symbol table output 1 00:00: 8.02 00:00:00.05
Psect synopsis output 00:00:00.0 00:00:00.
Cross-reference output 2 00:00:00.00 OO:OO:gO.
Assembler run totals 50 00:00:08.96 00:00:34.07

The aorking set limit was 1200 pages.

33660 bytes (66 pages) of virtual memory were used to buffer ;he intermediate
There were 30 pages of symbol table space allocated to hold 456 non-local and
592 source Lines were read in Pass 1, producing 19 object records in Pass 2.
18 pages of virtual memory were used to define 17 macros.

ode.
9 Local symbols.

e b T e e +
i Macro Library statistics !

gacro Library name

_sgsssom\sg:Esvs.oenua.n'w:1 7
$2558DUA28: [SYSLIBISTARLET.MLB;?2 g
TOTALS (all libraries) 1

505 GETS were required to define 13 macros.

There were no errors, warnings or information messages.
MACRO/LIS=LISS:0SWPSCHED/0BJ=0BJS :0SWPSCHED MSRCS:0SWPSCHED/UPDATE=(ENHS :0SWPSCHED) +EXECMLS/LIB

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

NOSHR NOE;E NORD

EXE RD
EXE RD
EXE RD

NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC LONG
WRT NOVEC BYTE
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