W AFEBREE WGE

9 1111
%11% 19, 2006. 3. 2006-11-1-1-1

o2 FMAIAHIOA S X FSiAFEHIE ot &M FHTH

o4 wEa

A Genetic Approach for Dynamic Load Redistribution in
Heterogeneous Distributed Systems

Seong-Hoon Lee *,  Kun~Hee Han **

2 o
Rabl e AT LR e adolth SR AN Fabil daeles A
Azo] AR T FARHARE Z2AN)7E R3S oA Sl AR TR E 0
@ il BReG old 9% WAKE A% M Bk sk o2 JaeldE Tt uel S
A mAdERE 59 AAE Wi 2Red T2zt AR Qde] Zzaxe) o &gl
Ao, Bl Aelge] Yol FAKel Wad B R od% B4 Azslole] 54
RS A8 £ Ganles tox He STHER A, o AU $900 43

-‘-‘FU

AR Fol7] S8 A

Abstract

Load redistribution algorithm is a critical factor in computer system. In a receiver
-initiated load redistribution algorithm, receiver(underloaded processor) continues to send
unnecessary request messages for load transfer until a sender(overloaded processor) is
found while the system load is light. Therefore, it yields many problems such as low CPU
utilization and system throughput because of inefficient inter-processor communications
until the receiver receives an accept message from the sender in this environment. This
paper presents an approach based on genetic algorithm(GA) for dynamic load
redistribution in heterogeneous distributed systems. In this scheme the processors to
which the requests are sent off are determined by the proposed GA to decrease

unnecessary request messages.

» Keyword : Heterogeneous System, Load Distribution, Genetic Operation.
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A AlzEofA] FapAlile] BEE XRAAY ol
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Fig. 1 Load Redistribution Factor
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Table. 1 Three Phase for Load

FatE] ojn| ZI&(Criteria)
Light st VCQAL=Tlow

Middle st Tlow<VCQL<Tup
Heavy jFst VCAL>Tup

ARet ZEj9l ZEAAE Adlel VEQL o] Hemz
ChE FHrel B9l ZRANZE 7L Sl BaAE oA
e e e, B walel Z2ANE Al
VCQL #to] Adsle} B2is b TrAANR oA
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HHE fA8] fstd 278l AR =, SRH(Tlow) B
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olfl AR3t Aejrb Ak 1 o= AN Adelt. &
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o} 9kl o] EFAA ZRAA P37L #RE A X2
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A Atk A W ZRAMSERE T oo 54
HAIAZE BAE qlelz shE AR dnt. & =RdAe
ol gt fal dmlFel A9 A A4k(local improvement
operation), A®}(selection), ¥l (crossover) 53 22 F7
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@l oy
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Alz'i ZRAAMES dEdnta & 5 ik, ol2d 2+ Zh WA Azl A F(product) 22 A 4 ok
vi9] #2 oA #k(binary value)S ZHeth dE o] ¥4 AY:E < Figl #ol ¥7] Hdlde TMPTY #el ol
Az Z2AAZ 1070 & o) ol¢h e 39 ZAde of 3 webA AEd ol 83 wAAY] AFTt Hofol

(78 2)¢k #Zo] ¥dE F slch

=

T2 2 2=l e zE
Fig. 2 String Coding

o9} o] FHH ~EHL 2o Yoz & ~E
el FhHgle] YEoAH o 7 JAAI7E A
2AA ¢ ofmjgitt. wheba] T vizh 1o o]
7 WAAE P ZEAAMZ AEE G 29 @5 vivk 00
W P ZRAAMA ol 84 wAAE EjA] Yt 4
2EE A9 A% (fitness value) & X3 o]t
Agmd| wlFle] shte] ~Ef o] MAet) o] 43
o oa] T ZRAAE old a4 wAAE

&
2 8 = 3
RULI 5 .
A 8

rayAe)
Eikiey 48

I~ =

2EYE Uad 2 2 (2 4
A Fr(fitness function) 2 H7Fe o) 2 Akt
shte] Jul RE AEFAAN M AFEF
Ho| A=) AYd ~EHY W& & T &
W TR 239 HEd deHT TRAMZ ga3E
7] 45k ol 84 wAAE oA dcth. wbA 4
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2 5 gl A ZRANE goldpl BT & Ut
= Aolth, wakA oA 2% wAAd digk 59 WA
H]go] olith

TTPT = Y (VCQL) i ®)

kex

B omEedlA] AQtebe daEES DY ZRAIFOIR T
A==t 2718HInitialization), 73+ Z78 (Check load), A&
& H7(String_evaluation), 724 41HGenetic_operation),
w|A12] H7H Message_evaluation) 5ot} gt FAHAME
379l F-Z2A)F0] (sub-procedure) &, A7 Aatlocal
improvement operation), A€, ¥l T2 FAJHC} o)
& ZEAFOIEE B3 AlaEl] ZF ZRA A A AE
AAAQ gxe]Ee o (78 3)F Zrh

2

Algorithm © Genetic-based load redistribution algorithm

{ Initialization();
while (load_check())
{
string_evaluation();
genetic_operation();
message_evaluation(); }
H
Procedure genetic_operation()
{
local_improvement_operation();
selection();
crossover(); }

T2 3 FoiEul LD
Fig. 3 Load Redistribution Algorithm
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o] dg LA ARAA Y FH RaALNE AF fA8 F2Y i
3.5.3 Hl(crossover) | A12] 7 message-evaluation) : WA H7} T2
) Ak Ajzo] MEolW AER S ALsd ] ole shel ZRAAVF HEHARE Fstd tE ZrAA
A A3l AEHE tigt Yoo o] Fojzich. o] d@A A ZRE vAAE S o TS Z2AA Pi7T Reqij W
£ g Al 2EdEC Oig Buge 1 gd #ol AAE I& W ZTRAA B7F IEsk AElold Acgii A
(genetic materials transfer) 7} Dodth olgjdt doje m  AFE AR ZAA Y Btk 7d ogd Bazms 4
v Akl ela] o]ReiA ] B EEAME RalAgEy] A ZEAACA Aed FHE ook 9l ZaAA pivt
< 9ol WP “one-point” wHl AAAEZ AFsle] Hgt AT ABlolH Rejii HAAE Edich
o}, 71Ee] 558 “onepoint’ WY} FAAE WHIE 3
&k wulA (crossover point) < Bhike]l ~E8 AA {4 <1
AEE WRoR 3 AR shte] FAHAAE AAsHA
W E FHEich. B mRdAe & o 2889 1 ¢
FEEE Ve R sk HIAHE flstel dYH v V. A= "7}
YL Algkalel wHl #5S FPth. AlRbE wH) g5l
Ae |A mile] 71Ee| HE midS A4s] 6 A
A FAJMAE ddeE 3 dn FE(p)EY HARNE
(boundaries) & U0 8] o] AAEZA shfe) 5 IIE FH SneATE IELE SHE T et
ARS ooz MAste] wBes Sashl At e wdo] Aes 7IEe AR A daEE(, 2] 2 9
o|sh e wu] AL TEo2 wash (18 4)9h Bk 4 g1nelE(simple genetic algorithm)# vwal7]
(18 D el 1609 SHUAS 2 glead 4 1 PR
o] o] sitkn #& w o1& 479 REE] AAH (B,
B2, B3, BOE oR de] o|g3elA shtel e 41 B 2
A1z 03] TAGUE +ae B ] ez & RIS ALl Al Aedel s s
ARE wldo] B3Y W my] AN thew} it TAE Ao It A7te] ZRAMERY HE Z=2
Mz dAA] w2l ek HS AT 23b jEE
5 o o T3 ojm 7 A49] gk it T (random number
generator) 2 FH 2 HE 3 ojdte] ghE Aot olF 1
sangi 0] 1/0]0[0[o]1]0]0]1]1]0]1]0]1]1] deoz Uehlwl (28 5)¢ e ojule ot 2. 4
swos Qo [ TOOO O[OS iyt pawe s o s 3 et 5 28 21
A7t P3ek 3 WA A 9 gas Mg AR 27F
"ok, =3 7F Z2AA A Bla Ae] AR 1A v

1 after crossover (based onBg3 )

string i ‘0‘1‘0‘0‘0‘0‘1‘0‘0‘1‘1‘0‘0‘1‘0‘0‘

sting] 0 1 1\0\0 1\0 1 o\o 01101 1\
2| 4 el oAk
Fig. 4 Crossover Operation
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AHE 3 oetel @ Zedn sMEd. @
(second) 2 gt}

Sonder Resever | oo | p1 | P2 | P8 | P4
PO 0 3 1 2 3
P1 3 0 2 3 1
P2 1 2 0 1 3
P3 2 3 1 0 2
P4 3 1 3 2 0

12| 5 ZEMAMZE TS ARKEZMA 285 n=621 4<%
Fig. 5 Transfer Time
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Table. 2 Parameter Contents
Z2MMe| 2 30
s A =5 (Pe) 0.7
S0iHo| WM EE(Pm) 0.1
AEZ (M) 9| ZH= 50
el eas 5000
AEZI9 87 ZH(p) 5
TMPTOl| Chst 71EX|(a) 0.1
TMTTol| chst 71EX(B) 0.01
TTPTOl| ChEt 71ERI(%) 0.07

S A &

1F 2 o guEEs oled HAIRFY 4T
e AHEE O s dig t”’% A7 (response

: waisiet.
(9% 1) B HYE WA A A Ase pap

402 W) ARV PR Az S AN w2 v

F4 LS o188 AU

= L
A A emA dite (28 6)3 2ot

120

proposed metho  ——— simple GA method

———— conventional me \Ed

100

response time

500 1000 1500 2000 2500 3000 3500 4000 4500
number of task

T2 6 & 1 &4n
Fig. 6 Result for Experiment 1
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Fig. 7 Result for Experiment 2
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