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Minimizing Fragmentation in Contiguous Submesh Allocation Scheme

Kyung Hee Seo' - Sung Chun Kim"™

ABSTRACT

This paper presents an adaptive processor allocation strategy to reduce fragmentation in a large multi-user multicomputer system. A
small number of jobs with unexpectedly large submesh allocation requirements may significantly increase the queuing delay of the rest of
jobs. Under such circumstances, our strategy further tries to allocate L-shaped submeshes instead of signaling the allocation failure unlike
other strategies. We have developed the efficient algorithm to find the allocatable L-shaped submeshes. Thus, our strategy reduces the
mean response time by minimizing the queuing delay, even though jobs are scheduled in an FCFS to preserve faimess. The simulations

show that our strategy performs more efficiently than other strategies in terms of the job response time and the system utilization

F|9l= - cHH S (fragmentation), E2MA &S (processor allocation), MEH % (submesh)
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Procedure DetermineSearchSequence(a, b)
{
case a=b /* F W ag b7t 2L FALY B ¥/
if (a is even) then Sla, b), S(a/2,2b), S(2b,a/2), LSMs
using L-shaping{a)
else S(a, b), LSMs using L-shaping(a)
case ‘a # b
determine the cutting side, ¢, of the requested sub-
mesh
if (both a and b are even) then S(a, b), S(b, ),
S(a/2, 2b), S@b, a/2), S(2a, b/2), Sb/2, 2a), LSMs
using L-shaping(c )
if (both a and b are odd) then S(g, b), S(&, a), LSMs
using L-shaping{c )
if (@ is even and b is odd) then S(g, b), S, ),
Sla/2, 2b) , S(2b, a/2), LSMs using L-shaping(c )
if (@ is odd and b is even) then S(a, b), S(b, a), S(Za,
b/2), S(b/2, 2a), LSMs using L-shaping(c )
}

Procedure L-shaping(c)/* ¢ : AR Al =/
{
case : ¢ is even
if (b=4), then LS@/2, b+ k, a/2, b~ k), k =| b/4] |
[ 2] , | 3b/4l
else LS(@/2, b+ k, a/2, b- k), 1<k<b-1.
case . ¢ is odd
if (6>9), then LS([ a2] + k, b+l a2] - k[ a/2] -
k, b-[a? -k) k=0 1b4,6 b-1-[ a2,
else LIS( [ a2 1 + k b+l a2l - k[ a2] - Kk, b-
[a?] -~k)0<k<b2-[a?].

LSAFF(LSA with First Fit)?} LSABF(LSA with Best
Fit) 71¥& 29 7bsd ABv4dE st 43494 &
AatA d LSMES] 7S E Adeta, 71&e iy ¢4
e BAANINA g 27 7IEE TAM PR 2R FF
$t BF 7|¥& 8% 283 €9 dxndFeolth EF,
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Hel AR ¥ g3 - A A EFEE 2R FAY
t. LScdenfE 8237l A, Silcd)E FF £ BF
71HE sl &9 & s ARE FL2 T, 2 F
HE o839 SyleNHE ZHUoZ TF3 2 F 3
=2 gA3t o] g4 3y FoM €7 shed ZE A
BoHE AR 2] FFHLZ o]Fold 4 Yo,
a3 Fulrie o 22 MR A7), A9 FA 7t
23] q, a&{l, 4, a+2, 6+4k}E BAFZIT ©] J}FA aE ¢
Wi v gojr, 1 ¥Fo] WIEHA A3} AE duivt F
FRANZIA R E std g A2 M2 E0es Ay
S(ab)el s] LSAFF$} LSABF 719 &% A Bax
E Hwwold, FA Azt BEZEE gapolth

LSA 7192 HEd HEAHAE 238E Aol daHE
YEHI Ax Azke) F7t2 AsiA, 7] FelA 719
' ARTGE 49 $EANE ZIHAIIA He AeE &
ged, a2 FAYeA APY 2P MEUHAE A
%E BFE ZAHconservative check)® F3 3t} Alz"o
2 59e Z AY o WA g TAHLE d5E &
HPAZHE e, f= B4 ZHHoRA F HPOR
3 AL WA 2 49 YRRt Axde FRAQ
A, d& B9, de-x= T2 A4 AZk dig HENR
3

2 ait,iZA, ol¢ Hlusty 3R E AU 4E £
of, (2™ DellM ei=3 17H 23 37479 &Xz2 By
=g 2AFH vty 7HgE o, zE Haa 4
oAx SUAE LT7RE A%, LSA 7I¥L B3 19
6fits T A el BUA @ AT LS2523)¢ &
Z35E AP LSA 7]H 2 o9 2& BE HYME 8
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LSA 7|9& 7189 Axd4 @2 7IHEY 457 v
237 $alM AweSimS AHE3lA )it AbA FA AlE
goldg FPaPch o ot Ald AEHoHE 234
v Alx"od YA FHYPEo] =AHI AMH|s W,
s 3PE& FHHE A & & FCFS 2AEHS
Aedsly mlgy 4ok A2de A7E 32 x 3207, 3
4 File "Bazge =AHE AFe Ex dHaza
Ayl AZhe] BE, 23 AV X2 F4dET. H
2389 EAFE ANNAT @iz Aol AZRY X
E URE A5 BEZ /MR FAY, bimodal hyper-ex-
ponential, three-stage hyper-exponential EX% A|¢HH o]
ATHIL 2 A EHolEHolE AAde Ut Fiat §#7
S FEE F v A5 FPREd ZdL A
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$4 Zzage] FYHE Aot Hae A7 12
Haze 239 AAANRE A2 Sddoldn Rwc
B4 ZgHe agd Anods Feagd 93 245
& 29/ 3RS deat. 3342 fA8 A9
HA2EL FCFS 2A%9 02 Aegs, el gazd
QgaAZt B, W7l Ao Az QW WA @
Fo] AEgh,

Azd 2o 1 23457 5% AArEHE Aol
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w8
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Ir

o BFAAALAFLRD AR T
Al 28 K3 = /\]_{*J‘Q’]El)?] Xgﬂigﬁ_‘;/\]{lgzﬁﬂ

n

Alzdlel BerE v Asgd Qe ZEAXNE] 3
FHoz dupd ALHn JEANE vl Axde &
£EE ZA5) A W a9z vl e Z2AME
o AFE SR 7 2 AIRE ol diEA p He] T2
AMEol Zal Aejol x, AlgolAE ¢ @9 AT T
FP3AS o, Axge FLEEE g go] R dd
{19k

Nad ges o 2D %)

wht

A7IAM, whis AA HH Alade arls ovdd. 4%
4E 517 98 "9a &Y &9 Al (MRT : Mean Res-
ponse Time), 1000 ¢ B2z EL 483= A7 aEla
ANed 258 S33H

A gdolds 374 g o2 2o =g Au
AL gAsy gL 2 ¥F JHES ZdHEHA
A EHoleo ®33trt First-Fit(FF), Best-Fit(BF), ASFF
(Adaptive Scan with First Fit), ASBF(Adaptive Scan with
Best Fit), FlexFF(Flexfold with First Fit), FlexBF
(Flexfold with Best Fit), LSAFF(LSA with First Fit),
LSABF(LSA with Best-fit), LSAFFnoCC(LSA with First
Fit and without the Conservative Check), 283 LSABFnoCC
(LSA with Best Fit and without the Conservative Check).
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TE ZEE dYon, a7HE AYEY Ve TY
T2 DANR =, Z W] ol 2014 2002 Ags}
Aok EHYZ An AZte] 1 JYGe] FIPANY 10%E
AAste Aoz 7HAsn, B4 ZIdHE 012 YA
gz 71&9 93 2% [26,19] M} 2ol FF 7143 BF
71¥e &89S e MRTY zole ul$ & (2
DAM= & 4 ok LSA 71¥e HE349S 259 MRT
7} FF, BF, ASFF, ASBF, FlexFF, 181 FlexBF¢ 7%
Boh 228 (2@ NAA & 4 Aok Flexfold 717} Hx
39, 10% 3= £& Al2d R ME A2go] Ao
& B F ok A2y B3t F71ESE, LSA 71H 9
& T Alz" 237t 05549 o, Flexfold 71“&
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