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INTRODUCT ION

ONE ADVANTAGE OF A MyULTIPROCESSING ENVIRONMENT [ THAT I1 PERMITS

SEVERAL J0BS TQ RE RUN SIMULTANEQUSLY IN A PERIUD OF TIME WHICH 1S LESS

THAN THE TOTAL TIME REQUIRED TU RUN THE JORS SERLALLY (UnE JOB AT A
TIME, IN SEQUENCE), HONEVER, IF A NUMdER OF JOBS AKE RUNNING
SIMUL TANEOUSLY» THERE IS A GUUD CHANCE THAY THE (O7AL SYSTEM FERFORMANCE

HAS  BEEN GREATLY [CEGHKADED. THIS IS BECAUSE THE OPERATING SYSTEM S
SPENDEING 30 MuCH TIME MANAGING MEMORY (I.Ees CUNTINUOUSLY OVERLAYING
CODE AND DATA SEGMENTS TO OBTAIN SUFFICIENT COKE MEMORY FOR EACH JOR),

THE  JOB  MANAGEMENT WURKING SET CAUTOMATIC JOB SUSPENSION) HAS BEERN
IMPLEMENTED TO ELIMINATE THE UDEGRADATION OF SYSTgM PERFORMANCE aAND TU
ASSURF  THAT _THE AMCUNT OF TIME RKEGUIRED 10 RUN THE JOBS SIMUL TANEQUSLY

I8 NOT LONGER THAN Thp TIME REQUIRED TO RUN THEM SERIALLY.

WHEN THE QOPERATING SYSTEM Is SPENDING s0 MyuCH TIME TRYING TO MANAGE

MEMORY DEMANDS THAT THE T@TAL SYSTEM PERFORMANCE IS DEGRADEDs THE SYSTEM
IS SAID 1O BE "THRASFRING™s THE B5/00 wORKING SET IS CESIGNEL 10 DETECT
"THRASHING™ AND TU TEMFURARILILY SUOSPEND UnE UR MURE OF THE JUHS IN THE

MIX WHEN IT OCCURS. rHIS PERMITS THE REMAINING JOBS TQ BE RuUN 10
COMPLETION IN A NON=THRASHING ENVIRONMENT» GREATLY REDUCING THE TOTAL
TIME REQUIRED TO RUN ALL OF THE J0BS, INCLUDING THOSE WHICH ARE

TEMPORARILY SUSPENDELU,

THE PRIMARY CAUSE OF THRASHING I5 INSUFFICIENT GORE MEMURY FUR THE JUBS

IN THE MIXe THIS HAPPENS BECAUSE UF 1) POOR CORE ESTIMATES FUR A GIVEN
WOBi - 2)  INAPPROPRIATE USE UF THE "XS8" KEYIN/ OR 3) SETTING THE CORE
FACTOR TOO HIGH, ’

THE WQRKSET ROUTINE I5 PRIMARILY BASED ON THE UETECTION OF THRASHING BY
A ComPARISON OF THE gyER_AY OVERHAEAD TIwE AND THE ACTLAL PROCESSOR T1IME

__NOT cOMP.

f;?FEREFO%E'* WHEN "WORKSET®™ IS COMPILED INTG THE MCP» _THE QPTION

EWLOGGING™ SHOULD  ALSO BE CUMPILED IN. IF THE NEWLUGGING OPTION IS
COMPILED INs ERRATIC RESULTS MAY (CCUR, ¢ .

t
woon = A

o T TS T Ty &
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3 IWO NE o DURE j 4K ; UESTS» L
‘ HAVE BEEN INCORPQRATED In ORDER TO 1IMPLEMENT THE 55700 MANAGEMENT e
d WORKING  SET. ALSOs» A NEW MCP QP ITONs WORKSETMUNITOR HAS BEEN ADDED. 551.
6 PRUCENURE WORKSET IS proPONSIaLte FOR DETERMINING 1) WHEN A JOB SHOULD B¢ ,ﬂ
! SUSPENDED, AND 2) wHICH JoB SHGULD BE  SUSPENDEN.  PROCEDURE .®
8 WORKSETREQUESTS IS (cabLED TU HANDLE ALL  KgYgOaRp  INPUT REQUESTS ;
o PERTAINING 10 THE NMANAGEMENT WORKING SETe THE WGRKSETMONITOR COMPLLE= _t
"9 - TIME OPTION MONITORS THE WURKSET PARAME|cR VALUES (pISCUSSED LATER), Jw"
11 "1
12] L ’12
13 S ' : {ml;
14 o T ¢ ' - WJ‘
. PROCEDURE WORKSET
5[ ... - - - - . __‘w“i‘
16 ‘ ‘ . ‘ 1I’t""
i WHEN A DATA OR CCCE SEGMENT IS UVERLAYEU» A SMALL AMOUNT OF QVERREAU -
jy — IS INCURRED HY THE J0B.  THis UVERHEAN T8 PERIODICAILY CUMPARED, Hy e
ff '  PROCEDURE  WQRKSET» T0Q THE ACTUAL AMUUNT gF PROCESSING TIME FOR ALL 35"
1 . J0Bs IN THE MIX. WMEN THE AMUUNT OF (VERHEAD EXCEEDS ™OLAYMAX® i
1} _CpISCUSSED LaTER) ONF  QOr MORE OF THe JOBS [N THE MIX WILL BE o
i SUSPENDED 7O REDUCE THE OVERMEAD FOR THE REMALNING JOB35s A J0B wiLL &
3 NOT 8E SUSPENDED WITHAIN 5 SECUNDS AFTer AN EUJs g0Js OR RE=START, 2 @
4 ALSOs "L OCNTRL /0TSH", M IuMAIN/ZDT SK™, AND "PRNPRT/DISK" AKE NEVEK o
SUSPENDED BY PROCEDURE WORKSETs NEITHER ARE THEY COUNTED INTO THE &
| NUMBER  OF J0BS IN THE MIxs IF ONLY ONE JUB IS RUNNING WHEN THE o @
7 THRASHING POINT 135 REACHED, IT WIiLL WNUT BE SUSPENDED (NOTE: REMEMBER i 7
THAT THE SYSTEM JCB9, "LIBMAIN"™ ETCes, wILL NUT BE COUNTEU AS JGBS). :’J.
2
WHEN PROCEDURE WpRKSET SUSPENDS A 0B, QR WRE, THE UVERIAY QVERHEAQ ]
! o TIME Is g85% OF OLAYMAX, PRUCEDURE SELECTRUN WILL NOT ALLOW ANY il
 ADDITIONAL JOBS TG ENTER THE MIX EXCEPT SYSTEM JUBS (EsGes LIBMAIN). - @
THE "xXS8" KEYIN MAY BE JSED TO FOURCE A JOB INTO THE MIX, : s
[3ai
WHEN PRBCEDURE WCRRSET SUSPENDS A JUB, THE MESSAGE 5 @
T #AUTD=STOP <MFLD>/<FIN> 5 <MIX LNDEX>
j, _ 1S DISPLAYED AT THE SPO. AN INDEX 10 THE w08 IS PLACED IN A QUEUE -
FOR SUSPENDED JOBLb.  WHEN ANUTHER JGB GUES TO EUJs THE FIRST JUB
4 SUSPENDED IS RE=ENTERED INTO THE MIx AND THE MESSAGES
42
g , FAUTO=0K <MFID2/<F1D> = <MIX INDEX>
& 1S DISPLAYEDs. A JQB MAY BE FQRCED FROM THE QUEUE BY AN "OK"_ KEYIN. -
W WHEN THIS Q0CCyURS, THE AMOUNT OF QVERLAY UVERHEAD FGR THE JOB 1§ SET
o BACK TD 80% UF 1TS FORMER VALLE SG ThAT THE JoB WILL NOT Bt o ]
N _ IMMEDIATELY RESUSPENDED, 49
S T ‘ : . 49
: ‘ 50.
sl e ' o 51
PRUCEDURE WORKSETREQUESTS 5
LA T R N K R R NN W ISRy ey 53.
54
B e 55
i L 56 @
® o
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PROCEDURE WORKSETREQUESTS haNDLES ALL KEYBUARD INPUT REQUESTS
PERTAINING TO TRE MANAGeMENT WORKING SETe THE BASIC FORM OF The
AORKSET KEYIN 1S "WK®", WHEN "ys"™ TS KEYED=INs THE VALUE ASSOCIATEL

w W N o O AW

WITH THE WORKSET PARAMETERS ARE PRINTED AS WELL AS ALL OF THE
WORKSET OPTIONS WHICH ARE SET. THE RESPONSE TO THE "wK"™ KEYIN IS IN
THE FOLLOWING FORMATS

==
= o

WKSET CYCLEs<N?» ULAY=<N>» TOL=<N>» UPTIONS: <0>» <0>s444<0>

WHEN AN INCORRECT "WK" KeYIN IS ENTEREDSs | AN ERROR MESSAGE WILL BE

PRINTED AT THE SPO» AS FOR ALL INCURRECT KtYInN REQUESTS. HOWEVER»
IN THE CASE QOF THE "™WK* KEYIN, A PORTIUN OF THE RFQUEST MAY BE

EXECUTED PRIOR TC FINDING THE ERRQRe FOUOR EXAMPLE?

WK CYCLE=2%, (iAY=15, T[l =18

("TIL™ SHOuULD B8E "TOL™)

WOULD BE RECOGNIZED AS 4 VALIOD REQUEST EXCEPT FOR THE "TI| ", THE

SYSTEM WILL RESPOND:

wK; FRROR:TIIL.®318 CYCLE=25,0 AYy=2%

WHICH INDICATES THAT THE REGUEST WAS ABORTED WHEN "TIL"™ WAS
ENCOUNTERED AND A{ L. PURTICNS PRECEDING THE "TIl" WERE ACCLPTF‘D.

 WORKSETMONITOR

(L2 R A X X L XY F R ¥

THE WORKSETMONITCR MONITORS THE  WUORKSET PAKAMETER VALUESe THE
MONITOR MAY BE SET uUR RESE! BY THE FULLUNING (WHEN WORKSETMONITUR 1S
COMPILED INTQ THE MCP):

~

WK MONITOR s 1

OR

WK MONITOR = O

A VALUE DF 1 SETS THE MONITUR ANp A’ VALUE OF Q0 RESETS ITe WHEN THE

WORKSET SUSPENDS A JOBs THE

VALUES FOR THL WORKSEYT OPTIONS ARE PRINTED AT ThE SPU FOR EACH JUb

IN THE MIXe ALSU, EACH TIME A JuB GOES 710 EGJ» THE AMOUNT OF
PROCESSQR, 1s0., AND ELAPSED TIMp 15 PRINTED AT THE SPQ, THIS

"”:YINFORMATIDN 18 HELPFuL WHEN cuuuaxus PARAuarana.

[ X}

0{
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OF ONF 0R MORE QF I&E;ugﬂﬂs IMN THE MIX 1S A RELATIVELY

STRAIGHT - FORWARD REMEDY FBR THRASARING. HOWEVER, THE FACTORS REGARDING

WHEN  TO SUSPEND A JGB»s AND WHICH JUb TO SUSPEND» CAN BE COMPLEX AND MAY
CHANGE DRASTICALLY DNFPENDING  ON THE NATURE OF ThE J0BS IN THE MIX,

e 0 N N AW N =

THEREFOREs WORKING SET HAS BEEN MADE AS FLEXIBLE AS POSSIBLE, SO THAT I7

» ?AY BE TUNED TO THE NEEDS OF THﬁ SYﬁTEM U LIZiNG ITi THIS FLEXIBILIT*
LS R X A ] ) u{lj K Sk

A ETERS]

= = =
N = o

==
S W

=X
o
. -

'” j1n0ﬂxseT OPTIONS

I nmn. T v e

==
o~

Fi

PROCEDURE WORKSET WUSES 5 0OPTLIONS Tu DECIDE WHICH JOB SHOULD BE
SUSPENDED. THESE OPTIUNS ARES

1) OLAY RATE (THE QVERLAY QVERHEAD TINE EXPRESSED AS A PERCENTAGE
 OF THE PROCESS TIME)s DEFINLD AS

“CAMOUNT OF OVERHEAD TINE FUN OviRiars

BRESe SRR CEN NN PSR TSR RSN T ,m TRt ew e X 100

<AMOUNT QOF ACTUal PROCESSOK TIwvE>

~.2) PRIORITY (THE SYSTEM PRIGRITY ASSUCIATED WITH THE JGB)

3) TIME (THE ELAPSEU TIME FUR THE wUB)

4) CORE (THE AMCUNI QF OVERLAYASB|E CQRe USED &Y The JOB)

& v55~’SﬁVECURE CTHE AMOUNT or’muw-avaatfoéLE'CcRE FOR THE Jo8.

THE NDRKSLT UPTIGhb MAY BE SET rRDM THE SPC BY USE OF THE "WK"™ KEYIie

THE FORMAT IS s

: s

WK USE <G>'<G>f..o<0>, 'q

: | . ummw

WK USE OLAY»sTIME»CORE .

4.

i -j?fns”'axAMPLe’ WILL SET THE WORKSET OPTIONS TU OVERLAY OVERHEAD TIMEs e
qf» ELAPSED TIME, AND ovtRLAVABLE CQRE; IN THAT JURDER; AND» THE SYSTEM *
‘ _WILL RESPOND WITHE . , - B s
46

WKSET OPTIONSS ULAY»TIMESCUKE 47

48

WORKSETREQUESTS LOOKS ONLY AT THE FIRST 3 LETTERS. oF THE a9

, THEREF ORE, EACH GP?Iﬂﬁ nAvr9,2,3,,¢,sexf, 50

LS . g .

ro INQULRE Ab 10 WHILH UPTIDNS Ahz SLT, THE INPUT3 >

53

54

L 55

i ;‘ AL 5

B i & B



PAGE 6

WK OPTIONS

® O N o O AW N )

WKSET OPTIONS!

<0>,<U)’coo<b>

MAI BE ENIEEE”. ThHE SYSTEM WILL BE§E||N‘ WTTH‘

= =
-1

12

EXAMPLE

WK USE OLAY,TIM

E»CORE

WHEN THE ABOVE KEYIN HAS HEEN ENTERED ANC THE SYSTEM IS THRASHING,

PROCEDURE WORKSET
THE  OVERLAY QVERHt
_QVERLAYAB

PROCEDURE WURKSET
WHICH OB HAS TFHE

WILL SELECT A ,CANGIDAT
AD TIME» THE ELAPSED
PR,

£ FOR SUSPENSION BASED ON
TIME, AND THE AMOUNT UF

witL ExAMInNE  aALL  J0B
MAXIMUM QVERLAY TIMF,

S IN TRE MIx TU DETERMING
THEN» A JOBS WHICH HAVE

AN OVERLAY TIME wWHICH Is WlTHIN A F1XED PERCENTAGE OF THE MAXIMuM

15 SPECIFIED BY ®10L

ERANCE"

OVERLAY TIME» ARE RETAINED FOR FURTHER EXAMINATIONe. (THE PERCENTAGE
WHICH 1¢ DIGCLUSSED WITH THE PARAMETERS

THE REMAINING J(BS
CONSIDERATION,

IN THE MIX ARE EL

e )

IMINATED FROM  FURTHER

NEXTs PROCEDURE WO

AbL . JOBS wHIGH . HA

RKSET EXAMINES THE RETAINED JOBS TO DETERMINE
WHICH JO0g HAS BEeEN RUNNING FOR THE SHORTEST PgRIOD UF TIMEe THEN:

VE AN . ELAPSED © TIME

PERCENTAGE OF THE
EXAMINATION, (THE
DISCUSSED WITH ThE

MINIMUM  ELAPSEC TIML»
PERCENTAGE IS SPECIFIE
PARAME TERS,) 1HE REMA

WHICH I8 WwItThWIN A FIXED
ARE RETAINED FOR FURTHER
D BY "TOLERANCE"™ WHICH I3
INING JOBS IN JHE MIX ARE

Data Documents/Inc.

,ELIMINATED FROM FURT
_FINALLY» PROCEDURE

HER CONSIDERATION,
WORKSET EXAMINES TH

WHICH JoB IS (SING THE MOST UVERLAYABLE
MOST CORE (SINCE THIS IS ThiE LAST QPTION) IS SELECTED FOR SUSPENSIONS

RETAINED JOBS TO DETERMINE

COREes THE JOB USING THE

TH ﬁuprxﬂws. THESE

FARAMETEﬂs AﬁEx":

TING

(CLE (INTERVAL IN SECONDS Al WHICH WORKSET SHOULD RUN)

B
¥

e

fo ke -

= &= =

w
@

44

.
2
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2 B g
3 2) OLAYMAX (TQTAL (QOVERLAY (VERHEAD PERMITTED, EXPRESSED AS A
; PERCENT)
6 <TOTAL AMOUNT JF JVERHEAD TIME FQR GVERLAY>
7 : -ncnnnnno--u.-m—-n--u-..Q-nnnnyuﬂin‘npnu#.-- X 100
e <TOTAL AMOUNT OF ACTUAL PROCESSOR TIME USED>
9 : E
"0 3) TOLERANCE (vARIANCE PERMITTED FRUM wAXIMUM OR MINIMUM VALUE,
; EXPRESSED AS A FERCENT) _
'3 . VALUES MAY BE ASSIGNgD TO THESE PARAMEVERS BY A "WK" KEYIN FROM ThE
14 ¢ 'SPO. THF FORMAT oF THE MESSAGE 153
15 '
' WK <PARAMETER> = <NN>
n7, v
‘{fn PROCEQURE WORKSET 1 00UKkS AT CNLY The FIRST THREE JEYTERS OF THE
El ' ~ PARAMETER NAMES THEREFOREs EACH PARAMETER MAY BE ABBREVIATED 10
"  THREE LETTERS, |
p2 THE VALUES CURRENTLY ASSTSNED TG THE PARAMETERS MAY GE INTERROGATELD
BY A}
| . wK <PARAMETER>
o QiurssAGE THE S¥SFFN WLt gexpnmn Wl Tt
WKSET <PARAMETER>S<KNN> s<PARAMETER>Z<NND 240« <PARAMETER>=<NN>
: ~ ASSIGNMENT AND INQUIRY REQUESTS MAY BE INTERMIXED IN THE SAME "WK"
KEYIN.' FOR EXAMPLE‘
WK CYCLL 30 CLAYMAX» TULERANCESLD

“ __WQUID BE INTFRPRFTED Ag: 1) sET CYCLE 10 30 SECONDSE 2) PRINY OUT
! ~ THE CURRENT VALUE UOF OLAYMaAX; AND 3) ssr TOLERANCE TO 15 PchENT.
ng ~ THE SYSTEM WILL RESPONO WITh | |
I | vWKbLT CYCLE 30, OLAYMAXS <NN>»TOLERANCﬁ 15
141
42 WORKSET OPTIONS AND WORKSET PARAMFTERS MAY Be INTERMIXED IN THE SAME
P '”HK" KEYIN. FOR FXAMPLES
44|
el WK CYCLE®15,0LAY=50sUSE PRLORSOLAY,CORS TOLE20
146
7 WOULD BE INTERPRETED aSt 1) SUT CYCLE TO 15 SECONDSS 2) SET OLAYMAX
ol _ _T0 S50%; 3) SET WURKSET OFTIONS: PRIOR(TY, ULAYs aND COREs IN THAT
‘1  “f  QRDER: AND a) 5&1 Tuuﬁﬂawca Tn éG%w THE SY&TEM mILL RE SPOND wITHx
T uxs&r CYCL£=15r0LAY sc.ro =20 0P 1100 bzwn n; AYsCORE
2|
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CYCLE PARAMETER

CYCLE IS THE INTERVA] {1f TiMES T SECONDS, AT WHICH PROCEDURE

[7- T - - S ] o s W N -\

WORKSET SHOULD BE RuUN, IF CYCLE = 30: PROCEDURE WORKSET WILL FIRE
UP  EVERY 30 SECCNDS TU CHECK FUR THRASHINGs PROCEUUKE WURKSET WILL

= = =
N = O

NOY FIRE UP IF CYCLE TS5 FQUAL TOU A NEGATIVE VALLE OR ZFKO.

=
o

E——
S W

OLAYMAX PARAMETER

. DLAYMAX IS USEC BY PROCEDUHE WORKSET TO DETERMINE WHETHER OR NOT a
JOR  SHOULD RBF  SUSPENDED. DLAYMAX 1S A PERCENTAGE WHICH 1§ THE

==
~N

(j

MAXIMUM PERCENTAGE UF UVERLAY TIME PERMITTEU.

19}

FACH TIME PROCFDURE WORKSEL CYCLESe [T CRECAS TRE O AYMAX PFRPF&]AQF
AGAINST ~THE TOTAL OQVERLAY PERCENTAGE INCURRED BY THE SYSTEMs THE

TOTAL  OVERLAY PERCENTAGWE IS CALCULATED BY DIVIOING THE TOTAL
AgagnPFSSnR TIME  USED BY THE SYSTEM INTQ THE TaTal QVERLAY QVERKEAD

TIME INCURRED BY THE SYSTEM ANU MLLILIPLYING THE RESULT BY 100. IF
THE TOTAL BVERLAY PERCENTAGE Io> GREATER THAN CLAYMAX» A JOB WILL Bt
SUSPENDED BY THE PRUCESS OUTLINED WITHIN THE OPTICNS SECTIONS  ALSU.

1F.  THE OLAY RATE FOR ANY JOB IN THE MIX 1S GREATER THAN 4 TIMES THg
VALUE OF OLAYMAX, A JOB WILL Bh SUSPENDED BY THE PRUCESS OUTLINED IN
CTHE OPTIONS SECTION.

TOLERANCE PARAMETER

TQLERANCE IS  ThHE ARIANCE PE?MITTEU FRGM THE MAXIMUM UR MINIMUM
) : ORKSET

2 ; L .
WILL LOOK FOR A CANUIDA]E FOR SUSPENSION USING A 104 LEEWAY FRUM THg
OPTIONS. THIS MEANS, IF THE MAXIMUM OQVERLAYABLE CORE COFTIUN CURE)
IS 12»,000, THEN A[L JOBS HAVING AN AMGUNT OF OVFERLAYABLE CORF WITHIN

10X OF 12,000 WCRDS WILL BE RETAINED aS WELL AS THE ONE HAVING THE
12,000 WORDS, THE TOLERANCE LEVEL APPLIhs 10 ALL oF THE UPTIUN.
_THE FOLLOWING EXAMPLE FURTHER ILLUSTRATES TO ;

_EXAMPLE

-

TO FURTHER ILLUSTRATE THE USE OF THE TGLERANCE VALUEs ASSUME TRAT
THERE ARE FOUR JUBS IN THE MIX AND THE WORKSET OPTIONS ARES GLAY»

_TIME» AND CORE, IN THAT ORDER.,

MIX ‘DLAY RATE ELAPSED TIME CVERLAYABLE CORE

(PERCENT) (SECUNLS)

13%

40

.
50)




° PAGE & |
1 s
l'ﬁ K
3 ‘ ! )
‘ 1 74 es 12600 B
@ 2 42 24 8010
® 3 81 23 v 1160Q o
.; e 36 e2 6900
s PROCEDUR ' IRST SELECT <MIx 3> SINCE LT HAS THE L
1 HIGHEST OVERLAY TIMg (814 OF ITS PRUCESS TIME). THENs ALL JOHS ﬁ
o WHICH ARE WITHIN THE TOLERANCE (10%) ARE RETAINED, THE TOLERANCE I iﬁ
12 i EQUAL  TO 81 X £ 10 z¢ KEEQ IX i
.:f 2> AND <MIX 4> ARE tLIMINATED-: e ;:j"
9 wf'Fiea J”‘ry 1> AND <M b MAMINED FOR _ELA 3 I
o THE _ELAPSED TIME FUK <MIX 1> IS 255 WRICn IS WITmIN THE TOLERANCE o
o LIMIT FOR THE ELAPSED TIME (23 X 0.1 = 2,3)» BQTH JUBS ARE RETALNED i
- ‘FDR FURTHER EXAMINATION, Rl
e E ' iE
.Lq' e ,FMALLW _<MIx 1> AND <MIx 3) AHE FAAMINED TU DETERMINE whICH J0B Is o
o __USING THE LE : RE WQRKSET WQULD THEN o
§‘” SELECT <MIX 1> AS THE JOB TOU BE SUSPENDED. “
: @ «v,THE NORKSET ROUTINE MAY BE INHIBITED Bv 5£tTING CYCLE TU ZERO OR A i@
3 7 ___NEGATIVE V& ' 1S | E P JUS VALUE OF cYClLga THEREFORES ey
NE W CONSTRUCTS, "™WK ON"™ AND "Wk UFF"™ HaVvE BEEN ADDED 10 THE WORKSET 9
® ROVUTINE, 29
130
) _' *§# THK oN®  KEYIN FORCES PROCEDURE WURKSET TC EXAMINE ALL OF THE WORKSET o
® ~ PARAMETERS AND OPTIQNS. IF ANY OF THESE Dg NOT CONTAIN A VALUE (FROM A L
_PREVIOUS "HRK" KEYIN) A DEFAULY VALUE IS ASSIGNED TO IT. THE DEFAULT e
.]')
® VALUES ARE: . b
:l CYCLE = 20 SECONOS X o
! “f OLAYMAX = 40 PERCENT M
e TQLERANCEs 10 PERCE.NT o
- LY. _SAVECORE {m
o uu}
o THE SYSTEM WILL RESPOND WITH? i
2 ad
3 ,'?:NKSET CyCLhaZO,DLAyaaOJOL 10,QNIUNSsPRwHITnULAnCGRE TIMESSAVECORE -
.421 : 44}
ya A oHK OFF® KEYIN CONVERTS THE CYCLE TIME TQ A NEGATIVE VALUEs WHICH s
e STOPS WORKSETs AL OF THE PARAMETER ANC OPTION VALUES ARE RETAINED. g
oy THE SYSTEM WILL RESPOND WITHS 7
48L A8
° | CYCLE®=202 ai-n'fww:‘rai.@waap'fIums_zpmumﬁ m.ﬁacam:ﬁ”ﬁt::smccaa o
v' : n . 50|
w s N THE NEXT nWK QNP 18 ENT&Rﬁﬁ’ JIHE cY;_E TIME ﬁILL BE RECONVERT£D i . >
L i 10 A POSTTIVE VALLE CITS FURMER VALLE) AND ALL CF ThE PARAMETERS AND 52
8 53
54
€O 5| 55
o o
B

® ®
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PAGE 10
o ®
. 2 ; 2 .
3 OPTIONS WILi RETAIN THEIR FORMER VA{UFS, —— o
4 '4
.: THE  "wK ON™ AND  "WK OFF" KEYINS MAY BE INTERMIXED WITH "wK® ;.
e WK ON OLAYs2C - oY
19 WILL RESTORE ALL PREVIOUS WORKSET PARAMETERS AND UPTIONS TQ THEIRK S
. M PREVIQUS (QR DEFAULT) VALUES EXCEPT FUR CLAYMAX WHICH 1S ASSIGNED ‘ .
2 THE VALUE QF 20, o
134 T "
ol
. 14 IMJ.
s ‘.L;

16 Vmi‘lﬁi
" ®
9 N 1!
. RO - ‘)

21 ‘:."]

" -
®F ni
2 24}

P R
. i J:e,".
27| - [EN
8 ~k
. 329.

¢!
1 B o T 'gfﬂ
. 37}.
|3l
- R _fm‘
‘ 5) ‘J‘m‘.
6 .‘:m!
v T
. Iaag
10| !1181
[t
‘ a1 14'1.
la2) a2
3 - T s
o 4@
46[ ) _Idt‘a'
oy 47 ‘
QL B _ ‘4f
4 -4
Py 9| ‘j.
51 —— r——— e T . e cmiem e nambe. st 5'
2] o “52
o s @
54
5| 55|
® o @
s g 57
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SR

SUﬁﬁEﬁllﬂMS FOR OPYION SELECTION

L R T Wl N . Wam Mo eee ToweseoDe -

THE vhpnlanTY" ASSIGNED TOo FACH oW heS WISTCRICALLY BEEN USED Tg

w o N > O A w

DETERMINE WHICH JOBS SHUOULD BE PLACED IN THE Mix FIHST. FUR SITES WHICH
RUN USER JUBS WITH BIFFERﬁNT PRIORITIESﬁ THIb QPTIQN SHGULD PROBABLY BE
THE FIRST ONE USED . PE N

—- ==
[ X1

THE  REMAINING OPTICNS Wlie HavE [0 BE SELECTED EMPIRICALLY BY [HE slTE
SETTING THEM, JOBS WHICH USE A  GHREAT DEAL OF NON=-OVERL AYABLE CURE

=
w

=
(4]

=
ry

JBHGULBfNBT BE SUSPENDED SINCE THAT CORE NILL BE- TIED UP ANYWAY (wHICH ls
~ WHY. 1
___CORE Quﬂlmﬁ 17S  SFLFCTION).  THEREFORE

£ WORKSET ROUTINE LOOKS FOUR 4 M;NIMuM VALUE Of NGN’UVERLAYABLE
ns i . i NY JHSR

= 3=
o N o

WHICH USE A LARGE GUANTITY OF NUN=UVERLAYARLE QURE: THE SAVECORE OPTIUN
SHOULD BE PLACED NEAR THE FRONT OF THE WOKKSET QPTIGNS LIST,

=
©

L]
oy

N
-3

Lo PRE S ULAY RATE ﬂILL USUALLY BE RELATED Tu THE AMUUNT OF OVERLAYABLE CORE
k'USED BY A JOB» BUT NUT NECESSARYILY §Us THEREFUREs THESE GPTIONS MAY

GLED T0 FIND THE BREST CoMPROMISE.

m v

IT WQULD SEEM TO BE UNFALIR TU PLACE THE ELAPSEU TIME AT THE END OF THE
WORKSFT (OPTIONS (IsTa SINCE ONE CAN visUALIsE THAT A JOB wHlCH HAS BEEN

RUNNING FOR A RELATIVELY LONG TIME cOULQD BE BUMPED OUT 8Y A JOB WHICH

-HAb GNLY RECENTLY ENTERED THE MIXs HOWEVER, 171 COULD WELL BE THAT THE
08T :

Y 10 RUN BUTH JORS IS TI0 p0 JUST THAT,

~ SUGGESTIONS FOR PARAMETER SETTINGS

SO e A A T e e S - e

VALUE (OF THE TOLERANCE CAN AFFtCT THE SLLECTIGN OF A JUB CONSIDERABLY.,
FOR EXAMPLE, IF UNE WISHES TU Uot ALL OF THE WURKSET OPTIONS wITHOUT
P|ACING VERY MUCH WEIGHT oN ANY SINbLt ONE OF THEM» A RE|ATIVE|Y | AKGE

TOLERANCE  VALUE  sHOQULD BE USEOD. A 20% TULERANCE wILL REMOVE THE

 DISTINCTION BETWEEN A JUp PRIORITY GF 5 AND A JGB PRIORITY OF 4, ON THE
_OTHER HAND, IF QONE WISHES 10 EMPHASIZE THE EFFECT COF ONE PARTICULAR

WORKSET UPTION, A VERY SMALL TOLERANCE LEVEL CAN BE USED2 UR ONLY ONg

 WORKSET OQPTION SPECIFIED.

“THE WORKSET cchE TIME sHQULD ALSU BE SET TO A VALUE COMMENSURATE WITH

THE TYPE OF JOBS BeINGg RUN, WHEN A-SITE 15 RUNNING MANY SMALL JOBS

_THROUGH THE SySTEM, A SH@RT CYCL& TImME SHQOU(D BE USED, FOR UNUSUALLY

LONG J0Bs» THE REVERSE 1s TRUt, HCWEVERs, THE MINIMUM CYCLE TIME USED
SHOULD NOT BE LESS THAN S SECOND> TJ AVCID SYSTEM INSTABILITY,

'.fHIs

AX VALUE» WHICH 1S THE CETECTIGN POINT FOR THRASHING? WILL ALSO
BE EMPIRICALLY DETERMINED, SINCE 17 QEPE&DS uPaN THE NATURE OF
_IN THE MIX. FQRTY PERCENT WAS CH S

T VALUE,

MEANS THAT THE SUM OF THE OVELRLAY UVERHtAD TIMEb FOR ALL J0BS In
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3 THE  MIX MUST REACH A VA{ UE WHICH 15 GREATER THAN 40 PERCENT OF THF SUM
4 OF THE ACTUAL PROCESSCR TIMES FOR THE MIX. ROUGHLY SPEAKING» THE SYSTEM
: IS SPENDING 40% OF ITS TIME TRYING TU MANAGL MEMURY,
7
8| - L .
9] IE!!’ TLON_E¥ LE
10 X L T Y XN Y] L X 3 K% )
11
12 THE FOLLOWING COMPARFS THREE JOBS 4L STARTED AT APPROXIMATELY THE SAME
13 TIME,  THE ONLY FACTUR MWHICH VARIES IS THE OLAYMAX PARAMETER. THE
14 ~»ORKSET PARANETER SETTINGS WERE: CYCLE a 20 AND TOLLHANCE = {0« THE
ﬁ WORK ~ WAS A PR 1IYs61aYs SAVECORE o B
16)
"7 THE JOBS IN THE MIX WERES
1aL e,
19| MIX=1s AN ESPOL COMPILATION OF A PORTIUN OF THE MCP
20 MIX32s AN ALGOL COMPILATIUN OF A PORTION OF THE COBOL COUMPILER
2! _MIX=3, AN ESPOI COMPI{ATION OF A PORTION OF THE MCP
R2
=0 THE FOLLOWING PAGES SHUW THE EFFECT OF OLAYMAX» RANGING FROM 20 PERCENT
2 IO 60 PERCENT,
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142
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46
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® MIX 0LAY RATE PRIOKITY TIME CORE SAVECORE
10, --e e mem. - e ™ - - - oo ae it
. 1 ‘ “,?.
12 - 12
N it 19% 5 30 SEC 6387 WDS 3971 WDS$
@ "2 33% 5 29 SEC 5822 Wps 3423 WDS @
' '3 22% 5 268 SEC 2208 WpS§ 3868 WDS
16 ]'IC‘
P SYSTEM 25% P
18 ._‘(I”
.;9 EAUTO=STORP ALGOL/COBOL,MIX=E, TGTAL OLAY Rf&TEstZ .
0 v
. "___.__MLJLM RATE IS THr PERCENT OQF CPU TIME, ) 5
g. iy ThE FOLLOWING IS THRE CPUs I/0r ANL ELAPSEY  TIME FQOR EACH JoB Al . @
§ 4 COMPLETTION TIME? o
8 S R : R
o -
S 7 LT & 3
° -ufi- ““"—"'!?“!
e MIX JCB CrU [=0 ELAPSED 2 @
»--v-‘ - - - - L L X K L J] R _M(mq
! : . : i
o 1 ESPOL CISK tis SgCc ‘32 SEC 148 SEC 12
3 ESPOL D18k 119 S§EC 32 SEC 149 SEC L
° 2 ALGOL CcCpUL 115 St 37 SEC 264 SEC jmi.
5 3
NOTES AUTQ=STOPPED OB WAS KESTARTEU AFTER THE FLIRST EQe o
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PAGE 1q
DLAYMAX = 25%
CMIX OLAY RATE PRIORITY TIME CORE SAVECORE
- —m - T Y - - -meaw L X YL YY)
i 31% 5 72 SEC 5534 WpS 4015 WDS
2 41% 5 71 SEC 61%1 WUS 3448 WDS
: 3 26% 5 69 SEC? 2523 WpS 3840 WDS
. SYSTEM 334 i
#AUTO=STOP A{LGUL/COBOL MIX = 2
"NOTEt® OLAY RATE IS THE PERCENT GF Cru TIME,
'Tﬂﬁ' FGLLGNINQ IS THE CPU» 1/70» AND EJAPSED rIME  FOR EACH JOB A}
COMPLETION TIME:
TIME
MIX J0R CPy L=y ELARSED
, K ESPOL CISK 119 SEC 31 SEC 182 SEC
i 2 ESPOL DISK 122 SEC ;BO_SEC' 183 SEC
2 3 ALGOL coBUL 119 SEC 31 SEC

289 SEC

NOTE$ AUTO-STOPPED JOB WAS RESTARTED A

FIER THE FLRST EOQJe
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PAGE 15
OLAYMAX = 30%
MIX OLAY RATE PRIORITY  TIME CORE SAVECGRE
- LE K L N K F N J L E EF R &N - m - LE E B 3 L XX % ¥ J ]
1 27% 5 70 SEC 5623 WDS 3944 WDS
» > 43% 5 69 SEC 5131 W0S 3715 WDS
3 el T 32% 5 67 SEC - 3133 WpS 3842 WDS
" " SYSTEM 34% » G

===
® N >

#AUTO=STOP ALGUL/COBOLsMIXsE

=
©

=

NOTES OLAY RATE IS The PERCENT OF CPU TIME.
_THE FOILOWING IS THF  CPue I1/0s AND E|APSED TIME  FOR EACH JOB AT

COMPLETION TIMES
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g

TIME
_MIx JO8 CPU =g ELARSED
3 ESPOL 1Sk 149 SEC 30 SEC 179 SEC
3 ESPOL GISK 120 SEC 30 SEC 180 SEC
2 ALGOL CCRUL 119 SEC 31 SEC 286 SEC

¥ 88

NOTE: AUTO=STOPPED JCB WAS RESTARTED AFJER 1HE FIRST EOJ,

o o JEJEE
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3 OLAYMAX = 35% —
4 - e @B ey WS - L x N
5

6 S
’ MIX OLAY RATE PRIORITY TIME CORE SAVECURE
8|, - Waam Wy - W L L 2] - . (L XL 2 K
. - ' -
10}
" 1 32% 5 8¢ St¢ 6760 WQDS 3966 WpS
12 2 52% 5 80 SEC 4253 WDS 4433 WDS
h3 T 3 313 5 85 Sg¢ 3041 WDS 3813 WpS
" . SYSTEM a7y
:: #AUTO=STOP ALGOL/COBOLsM1Xx=2
N  NOTE! OLAY RATE IS THE PERCENT OF CPU TIMg,
tz‘ THE' EOLLOWING IS THE Pl 1/0s  AND ELASPFED TIME FOR FACH JOB AT

COMPLETION TIME:

23
vl
p » TIME
26 i -
P7| MIX JOR CPU 1=0 FLAPSED

; 1 ESPOL p13n 122 SFC 31 SEC 194 SEC

i 3 ESPOL OISk 122 sEC 31 SEC 195 SEC

i 2 ALGOL cCBUL 119 SgEC 31 SEC 301 SEC

NOTE: AUTO=STOPPED JCB WAS RESTARTLD AFTER THE FIKST EQJ.

> oA W oo = A




o Hq‘mmj"
° PAGE 17 !.
1 T
o e @
3 QLAYMAX = 40% I l‘{
4 -—-em - a
LN N _J - - - - I
. 5 151.
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. 8 - LE X I BN N T ) L Y R ) e 2N - - - T ry s . X ) ‘8'.
9 . 2 3
0 . ~—}1")(
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o YSTEM O 40% ' | l::l
he ‘ —}ne
o #AUTO=STOP ALGUL/COBOL»MIX=2 P"'
18
° " NOTE: OLAY RATE 1S THE PERCENT OF CPU TIME, [
AL M S 4 g } ; B ! : g Ui‘
) e R YLD 1na AT I?'l!
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L J ) o @
°5’ o :24'
3 : : tosy
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8 oMy 408 cey _peg - ELARSED o
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! MIX CLAY RATE PRIORITY: TIME CORE SAVECORE iq
8 e e meae - - - R Y ‘Hj
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10 o
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5| 'E
" & - 16
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1 iz
_ .
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J | TIME "
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3 oLaY = 50% !3’
. AYMAX = 5 ,
LY X B N N N J - - - gy 4
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.; MIX OLAY RATE  PRIGRITY  TIme CORE SAVECORE e
. - . LE LY ] L X N N L L % X N N N J L KX ] "*ﬂﬂ L. X X X X R ¥ J 5‘
. " ! : . m b . - .
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i
2
3 DLAYMAX & 60%
4 [ N N N K_N_J - -
5
6
: NO JOBS WERE AUTQ=STOPPED WHEN THE ULAYMAX PARAMETER WAS SET TQ 60%.
s THE FOLLOAING I8 THY CPU.  I1/0a AND  ELAPSED  TIME FQOR EACH JOB AT
ﬁ COMPLETION TIME:
12)
" CTIME
14 d X Y ]
- MIX . 108 CPU 1=0 ELARSED
16 - e L - - - - m L X N N ¥ J
17{
'8 1 FSPOL DISK 134 SEC. 33 SEC 469 SEC
& 3 . ESPOL DISK 132 SEC 32 SEC 470 SEC
2 2 ALGOL ccBUL 130 Sgc 36 SEC 504 SEC
21 :
22
3]
4

D_n

WORKSET NOT RUNNING = SERIAL EXECUTION

7l BB R M BTG W B e e
THE  FOLLOWING Is THE CPys 1,0, AND ELAPSEU  TIME FORK EACH JOB A
COMPLETION TIMES
1 R
2 .
3 TIME
9 MIX JCR CPU I=Q ELAPSED
. - e w - - . - - - : - s e L XN N X N J
ESPOL CISK 116 StC S 31 SEC ' 126 SEC
ESPOL DISK i 116 Sg¢c 31 SEC 126 SEC
T ALGUL CUBUL 114 SEC 35 SEC 130 SEC
1
i _TOTAL ELAPSED TIME IF RUN SERIALLY: 382 SECONDS
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7 “THE FOLLOWING GRAPH ILLUSTRATES THE EFFEGT OF THE WQRKING SET QLAYMAX |
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s . THE QL AYMAX VALUF TS INCHREASEDS : S IHE JOBS 10 o
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