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A Genetic Approach for Dynamic Load Redistribution in
Heterogeneous Distributed Systems
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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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Fig. 1 Load Redistribution Factor
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Fig. 2 String Coding
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o}dl A= T(fitness function) 2 B71ETH {4 ik
7t BEE sy A BE 2EYFAN JFE Aot
& 2EYo| Y=o AFE 2EFS g F, AT 2~
EQ T2 4449 vlEd tigse Z2qNE e2as
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F=E 7K ole FaARHS A3l vAA & Bl23E
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22 4 (= Fodnt. 9714 ne A Azl A
Z2AMel A7t €t

TMTT = E(EMTTk) .................................... @)

kEx

A (4)olM AeE wil W EMTTk(Each Message
Transfer Time)& 4 T2AMNZRE kils] T4
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kEx

mepr 4 daelFlA o8 Mdl(generation)E A
AWM #F JAhl 2EJE FdA 5= Fio] g Jo)
AT g Zte 2E o] A=)

35 ¢12F

2 =5oM Aklsle ¢uglEE 5719 ZeAlFelz 7
‘3%l Z713K(Initialization), $8} 2% (Check load), 2E
% 7HString evaluation). 442} 4HGenetic_operation).
AR H7HMessage_evaluation) $0]th. EF FHd4e
I7le] H-Z2 2|57 (sub-procedure) &, X974 A4Hlocal
improvement operation), 419, @) S8 FAE} ol
& EZAFOIEL B4 Al2Rl 4 Z2AMA AldH
o AAA} gzl % (28 3)F 2

Algorithm : Genetic-based load redistribution algorithm

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

28 3 Sl AniE
Fig. 3 Load Redistribution Algorithm
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2& 2EHY Ui AYEE AR oL 7Y 2L 2

Edld gt A¥Ty} r|e 2By AHPYxHr} Eow
71& AEYS Qe 2Efgoz I} HE 2 Uit
Aol By oz MAE BE 20 gid AG AN |

Agdo. RE FRo i@ AGAE ol BWe W 3
el Q2¢ 2EFo] PEojAr}

2EF 1o i A /Hd Adle] B Fo] 2EF 2
7h 3% =0 felA Z1Ed A Aol A4 o)y
g FRAe] e XFE ZE 2Ed] AHEH)

3.5.2 Ei(selection)

g Qe 2EPEd] ALEHY og Adle IAde
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71H& AME3ic}
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3.5.3 ui(crossover)
wHj) AR Ajzo] THEol AEHE HEHn a)
AN Azt 2ER S Uigt Frhr} o| Rt o] dAlelA
' ug At 23S0 dF ¥rEe] £3 3E Ao
(genetic materials transfer)7} @ojdt}. oj2jg Hole »
Atal) ol o|Folxed £ ERMe Falagy|
113}1 WEE “one-point” M| VAAE Ml 2843
t}. 7129] 5% “one-point’ ¥ ditxle mulE Y
& w4 (crossover point)& sh}e] AEZ AX) 4
AES ez sl 99z e FHAANE HAs
S it B =RoMe F o 28] #4 ¢
e YRS 9sld wgd a
wS Ziotele] mul BFS 433 AlME mul €5
A AA o] 7Eel se aEE AFs) el A
A SRNAE Yoz sk % FE(p)EY AARE
(boundaries)& L2 slof o] ZAHEFA 3] A
ARE oz AR adES s8] dot b
oje} e mu| A4S Yoz B (2H 4)9% B,
(2d 99 doME 16719 FAQRE 21 oA 44
o] 38o] gtk #& u o|F 4/0e] ¥EE] FAH((BI,
B2, B3, B4)& th3o2 slod olEFelM shie] wilde
olejz ARl muldArE S3)atA) Eoth wER fejE
BRE wefdo] B3Y o wuj A4 ohe 2ot

By B,

sons1 [0]1]0jo]o]o]4 olo[1]4]o]1]o}1]1]
swo ST aJT e[ o o[ o]

l after crossover (based on B3 )

oot (AT ST TTE
I n0o00o0e0aa0san

b 1 TR
Fig. 4 Crossover Operation
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EJEF dhe] 23S ARG,
ad ARE 23] Uig, F AHE 2B 12
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A PAAE B,

dlo

WiAA] 37 (message-evaluation): AR 7t ZIAF
olx shie] ZeAMrt YEYIZE Bl e AN
2R AAE B of 2P TZAM Pz} Reqij |
ARE B o Z2AN Pz} 348 delold Acgi WA
AE AR A Bact 23 ool ga3E
A Z2AMNA A4 FH|E Aok e ZIAM Pt
A5a Aelold Rejii MIAAE Edth

V. s "ot

Aetd -rrJ“ A ES 7oz she $3 FaAEd
zde] zo] AR AN d32lE(, 2) B 98
4 a2 S(simple genetic algorithm)¥} ¥lwatz] 9
s Agsigict.

41 Adg =24

B =Bolael Aaslal Held Zzte] a3 e
5998 Aoz stk Az ZaqRE g 22
AX 2o AR A% L elad A AR 230 WiER
FALY ol 2} fAe] ke ¢ 2AY7](random number
generator) 2 $E 235 E 3 ol&e} g Zerh o2 2
Yoz el (29 5)9 Zon ojve gt 2o #
A7 POY W $4 LxaFd odf 2FE A Z2
A7t p3ek sl viAlA A% R a3 Ag A2 27t
gk 8 2 T2AM ] Baa A A 134 o)
d2A Jehln] o] f4e] e U TAVIZ ¥H Z—i
AEE 3 o8l @& Zevn I ?¥le &
(second)® ¥}

oLV o | e | ez | P3| P
PO o | 3 | 1] 2|3
Pl 3| 0 | 2| 3 |1
P2 NEREERERE
P3 2| 3| 1] 0|2
P4 3| 1 3] 2|0

07| 5 ZRAMZE ME ARKZ2AM 25 n=5
Fig. 5 Transfer Time
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Table. 2 Parameter Contents

ZAgAe] 2 : 30
o 2 EE(Pc) 0.7
Foitio] WM 5(Pm) 0.1
AER(AMA]) 9| 2 50
*2lg Elaa e 5000
2Eglo] 87 HX(p) 5
TMPTO| thét 715%((a) 0.1
TMTTol cist 7¥S%i(B) 0.01
TTPToll chst 7E8%(y) 0.07

42 dlm =}

B =RolA AR daeEs 7189 $4R A 8
1EF ¢ 9% A1 2nES o8 FEAe A%
e AElE o/ elx3d] digk 8 AZHresponse
time) S A2 o] Tt AE S Falo vjmsigich

(48 1) & 43e B Alzele] AR Axd Rt
40%% = AE W 7]Ee] 40zt AN Y E de
A dnelES o] 87 HAIHUUY wE AREE Lolru]
A% 402N A (29 6)F Zrh

simple GA method

proposed method  —.
conventional m ‘:d
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