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Processor Allocation Scheme on the Mesh-connected System with Faults
Kyung Hee Seo’

ABSTRACT

Efficient utilization of processing resources in a large multicomputer system with the possibility of fault occurrence depends on the
reliable processor management scheme. This paper presents a dynamic and reliable processor allocation strategy to increase the
performance of mesh-connected parallel systems with faulty processors. The basic idea is to reconfigure a faulty mesh system into a
maximum convex system using the fault-free upper or lower houndary nodes to compensate for the non-boundary faulty nodes. To utilize
the non-rectangular shaped system parts, our strategy tries to allocate L-shaped submeshes instead of signaling the allocation failure.
Extensive simulations show that the strategy performs more efficiently than other strategies in terms of the job response time and the
system utilization.

Key Words : Reconfigurable Mesh, Maximal Convex System, Fragmentation, Processor Allocation

1.M B 4E FHLE MR FAE 5 dE Ao
ZaAA T IHE 7 AYENA SHHeR o8
iR s Al2E 11 LHV BYY G Fornz, F Ade &7 ZU|Y MEUHAE I, AHEC]
ANzrglog Asa o= FYEdA Za AEAH ZREE FAYE MEl2E dE TS FAEEA A
(free submesh)E-2 %%'ﬂ FE FH0HA A= S 289 A%E Eolv g BHog . Alxda AT
Z2AA g7 73 g drE 9 Foth 277 < =7l HaMe 9] &° AFE FoJWA, FAld ’\1
Ae A=l T&H o2 F435y] A s oF = 2% BEEE T/ EZN JMFHAN, o) dAME
B (fault free)d =EEZ ATAHE o] dod 2 3% WA= dHale] 8 A2z} A)7E Aol Fasit
4 mAEY AP B A7 BEd] AP i3, Z2AA 8F 7I¥dA 2T ¢ e dHiY FHE
8, 14]. ATA Uﬂ-’H(reconﬁgurable mesh)& AlAbelny 2 Ui, &, 8] s dRgoelth 2719 &9 sgal 2
9l Ao &air ZE2AME T FAEHE s AT 24 Buddy(2DB) 7|H-2 7t Wo] 29 Haol AHALZE A
A4 FYES AR AZH & & de ATA MeE BuHgts #9d ¢ Jong A7s uf 9HgE 4
W Axgen F48 vl tE WE HAFH 72 AZTHYL diFEe ZEAN T 7|HES AA4E M
o vz AT W FHLE BAAA 87=HE 5F 4 dAE 98 + o, olf 753 AMEWHAES <4
g ¢ %y vEE FANEAN UR 9 7MY dHEE
478 sudenm aroamn saam AAE % A4, 5 10, 12, 15, 16], o] AEZ 3L &
=EHS 20059 49 209, AAIEE 120054 69 20 Qe Nzd A e AxE 3z Fui3]. Azwe]



282 ZEMel=Sl=2 A A H12-AT KM4=(2005.8)

s FEAZI7 HaAME oF wHE ZAE d gt
Al2de &¢jo] gFste LIAMAE
T LZ2AXE] A
il A7E = olg e e
Aty B 7E 49 ¢ 98 o S oF oA
: A s AS(Adaptwe Scan) 714

4 on[5], & &vel A=+ Flexfold 71% el
2 Flexfold 71HE E8e 7)|&9 A3 A Hd
g9 dnFTEL A Axd Fxo; B S 7}
T ALY MBEYSFE 2AR £, A4S
& 7] ol et Ali%‘oﬂﬁ
71 #79 = e Aol @
A ABHFE 27 Hs ALvt o)FAAER, 1 &
? 2 =g Aol Azba izt

]* }\])\Eﬂo

0

3
=

S m?L
O_E, ofl oft
2ok

w2
e S
o ol
o
> [Ug
W
o s
fl
Loy
3o X
It s
o
rﬁ fﬂ
o

rhl

T
= =

L
o,

o>' W oo
o
lo
Ju
N
N

Submesh Allocation)”] & A
W4 Alzelo e LSSA 7]%[11
A" AL3)7] 93 FAA

\:':8 i}\]-tsl—zl‘_ 01“ OE_L{J/]

A 2 F7 Qe w4 ligg
2 A7A@c o ATHH v o)
How B4 Yol BY Moy L2 Anv

B
ﬁé

Nl‘E od
N
oz >

.
w10 me | [0 k¢

ZZAFOIE o] §dte] w23 FHAQ L2
Ag 53, EH7] 72 51] ] A 24

2

dlo mo 12 Mo |o mo
Iz
[

or £

-4 Fo

ok

RISLoofl =@ fob o mit |

LSA 798¢ H¥e 7|z t2 7|Mss vwsr] 9
A ol A FAY AlBHCEE AW€Slm[ NER!
oq :Tl/ﬂo].oﬂ onq LSAﬂu% 4&0}04 ;(].cg H )
Zolx, Axde 8Tt Zrhes Helrh B =& 7

N

iy

4 vhEA Zrh 23ddA 71Ee] MEdA &9 7
gatAl asfgch AldkstE LSA 71WE
, 48l A LSA 719l dsg Algdelds T3 &4
54X 28& deth

)

s EE

;tiu

2. JI1ES g8 JVIHYE

DB 7IW& MEHsH oxbE 273 APl dsA
252 k= T log(max(a,b))] , X Aeds Be iy &
ATk whebA ZV\VLa %ol o
o, Azg i gdste SNz 2DB 71H
@4ds B9sr) —‘?’]?SHH, Frame Sliding(FS) 7|5 o] A
obs|dti4l. o] 7IHe HAALE EgY w4 A=
AL hsiy, Aol a7stE A7) BE AV AR
g dggdoan Wy GHstE BAPA TR ¥ 1

A 2EoE Ags

0 Loy

A 298 swided AEste] ZaAge 2] wEe Ay
BEaE WA, G AP e ol WAk

FF(First Fit) ¢ BF(Best Fit) 7| &
WA Az Hg sheas, W SAgE gz
d=tl16]. &% 7Hed MrudE we 7] oM, 2
Z2AME 72 BlEd HeA7lE T A9 2z wid, H
A (busy) WE 2 A& (coverage) MBS AHEFo} 19

]
U 8FH MEHAE 278 5 §E o, 90° Az A
BoHE n3tA] @en®, 7 dHstE wAATIH, o
L s K R BT

EFS 71¥eM 2AsHE /M gHskE AAs ] A6iA
Aot AS 715l nAHE stride® AMEEA] @n, HS
Hog 2oz Y 753 MEd4E GHsHA Q)
A8 £ glom oAH MEUWHAZ €7 = ¢le u), 90°
Sl Ae AMEHAE B3l ARE Aoz s
2 o] g dielFe HxAY 54 5o U, o4

E(folded) ’\15“1]14& tﬂ
716l o NYERY o 22 &9 7
a8y Flexfold 71l AH&5E foldingS 243¥ A8
HHe] 7 ¥ g o b7t BF ALY det H4" 5 9k
3 g9 4 gle AAvsle ALY mYolojof stng
o3 F dHAste] WA = Ho, AlAdHY L
= 2

T
it
2
ofd
2
)

LSSA 718 e 23¢9 449 Anndg 7z Jges
29T & 98 W, L-vF AnHR agete ZA
92 FRADL, UR, Y GHEES BYA7A Qo
9% wWs WYFE FAHLL T BF A S
Azke Zol7] 9ol $ A5E L-2G AudAS g
= abge BeNoE AME  dom, AAY Aud
ol d L-mo Aueldze WEe @Aty 184 @
9 FueEe AZFOEA A2WY 45S ANE 5 9
= k54l gt
3. LSA 7I¥

31 L-2eF MEo4
ATY e Wag %
AMH w x h ATA

e ZRAA wE FoA 7H
Hae Ax 2k A+ e
A2 A w x A A4
2 FAE, vn wet Eol hE
7H} w4 Ao A Z

Z2AME 7 wEd oo E i o9 e o SR
=9 FAE < R EVEY, 33 45 v Ao
#F2 mAgRg sty Alzbsth 277 e wd Als
dojre] L-29 MEd4 g9 Holm gt (I8 1)
A2kl w4 M6 7 ig%ﬂ FaE Ye o

=
&
=
rlr
g
>
=
Lo
b
[n =
lﬂ > =

|
10

AAE RS Ax

b

H =
oo o2 il

i g

ol

o)
=
S
é‘
=
=2
2
Y
i
_14
E,
Q
®
e
°
o
i
N
N
=
r
>
[
2

= 21}% ‘ﬂH olt}. *1‘3_“1H Sab)d Fhe <uyixeys



:  boundary node

@ : a faulty node
Reconfigurable Mesh System with Faults
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