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Abstract In a sender-initiated load redistribution algorithm, a sender(overloaded processor)
continues to send unnecessary request messages for load transfer until a receiver(underloaded
processor) is found while the system load is heavy. In a receiver-initiated load redistribution algorithm,
a receiver continues to send unnecessary request messages for load acquisition until a sender is found
while the system load is light. Thercfore, it yields many problems such as low CPU utilization and
system throughput because of inefficient inter-processor communications in this environment. This
paper presents an approach based on genetic algorithm(GA) for adaptive load sharing in 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.

Key words : Genetic Algorithm, Distributed System, Adaptive Load Redistribution Algorithm
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Algerithn : Genetic-based sender-initiated load redistribution algorithm

{ Initialization{):
while (load_check())
if {Joad; > Typ) {

string_evaluation(}:
genetic_operation():
message_evaluation{}:

}

process a task in local processor:

)

Procedure genetic_operation(}
{
local_improvement_operation(};
selection():
crossover{ );
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Procedure load_check() /* 412 Z2 A 24 »/

{
if (a task arrives at processor Pi) {

if (the load of Pi > Ty /* Ty 733 QAIZ »/

let P; be a sender;

else wait until another task arrives;

}

—

2E% H7H(string_evaluation): 2E8 Hr} ZE

AFole Al EAEes 2EHEY AFPEE ALt
ot w8 Blamrl Hol HALHAW Z2AAlA
A EolE Wl vz Aol ANE W) 2EYSS
Ao s s4e 3] 95 ul2 o) A(previous) AT
of X3E 2EZYEY HPYZE AN

Procedure string_evaluation()

{

for G = 1; i <= total_string_number; i++)
/% total_string_number @ AR ZEZH A +/

F2 (1) /+ 4 (Dol 2% 2 22| HE

2o

= ALk «/

}
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Sub-procedure local_improvement_operaton()
{
/+ AU BRE 2EHES g AY AH At $
3 «/
select stringl[il;
generate copy version of the selected stringlil;
for (j = 1; j <= total_part_number; j++)
/* total_part_number : p */
{

L

A 2EYY RREA U
QY 5 v/

apply mutation operator to part j;

9 Wl

evaluate the mutated new string;
if (fitness of new string > fitness of
original string)
/% ojA 2EHE AEE 2EYYOR W
A */
original string < new string;

}

(2) A= (selection) :

e dike 2EY S AHEHT g Ay I
< WEY Y3l BErt B AEINE(pairs)E BA
sl GAIEZ Uukzlog @o] o]fHE “roulette wheel
selection” 7]H-& A3t}
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AR Qe ARo| TEojF 2EHEC HEEHY
wAF A Az 2EE Ot Hrir} ojFoiRnh o]
dAdME g Al 2EHE g FEES Fd
3 A Ho|(genetic materials transfer)7} dojdc} <]
HE dole w3} ARl 93 o|FojA=d B &
e 3RS 93] ¥¥ Y “one-point” AR A
AAE HAsd AL 7)€ £48 “one-point”
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]
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B4 B,y Bj By

sumgi [011]0]o]o]ol1]afo|1]1]o]1]0 1m

suinai [o[1]1]oJo1]o]1]oJoJof1]o]1]o]0]

l after crossover (based on B3 )

sungi [o]1]0JofoJo]t]ofo]1]1]o]o[1]o]0]

suingi [0]1]1]o]o[1]o]1]ofo]o]1]1]o]1]1]

a9 4 mx 94

glollA Ag" AAAHA F3d4Hgenetic_operation)
S gagsos ®HIY S ok
Procedure genetic_operation()
{
for (i = 1; i <= total_string_number; i++)
AA 2EH A5 +/
local_improvement_operation();
selection(); /*use “wheel of fortune” method[4] */
crossover();
[+ FRAR O ZIAAM 84 WMAA] HE #/
send the request messages to the processors with

/* total_string_number :

bit position set ‘1’;

}

A dake dd 2EYe FYPm wldHskE #HE
24 D EAZe 2EFJEF i 2EHS
AR O3 gg AFP 2EHY g, S AL
2EZJW TE 44F BEY e FA2 did =
ZAXE o] 94 HAXE Hdch
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procedure pessage-evaluation

Procedure Message_evaluation{()
{ if (processor P; receives a request-message{Req;;) )
{ if (Py’s COL < Tior) /% Tiw ¢ BIRY AAIZL ¥/
transfer an accept message(Acc;) to sender:
else transfer a reject message(Rejji):
}
/% decide a receiver %/
if ( the processors in available list »= 2)
receiver < a processor(P;) randomly selected:
else receiver «— a processor{P;) in available list:
/% in sender(P;) ¥/
transfer migrate message and task to Pj{receciver):
change COI. of the processor P;:
/% in receiver(P;) when the receiver receives a task from the|
sender %/
change Threshold queue length of the processor Pji
send the 7,; message to the processor P;:
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Algorithm : Genetic-based receiver-initiated joad redistribution algorithn

{ Initiatization():
while {laad_check())
if (load; &= Tioe) {

string_evaluation():
genetic_operation{ )
message_evaluation( )i

}

process a task in local processor:

}

Procedure genetic_operation()
{
local_improvement_operation():
selection():
crossover( ):
}
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Procedure load_check()

{

Ji

[+ X ZEAM AR #/

if (a task departs at processor Pi) {
it (the load of Pi < Tiw) /* Tiw' 31 UAITE #/
let P; be a receiver;
else wait until another task departs;
}

}
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An Adaptive Load Redistribution Algorithm
if (load of distributed system < Tlow)
if (a specific processor == sender)
use a conventional sender-initiated algorithm
else use a proposed GA-based receiver-
initiated algorithm
else
if (a specific processor == receiver)
use a conventional receiver-initiated algorithm
else use a proposed GA-based sender-initiated

algorithm
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