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A Dynamic Load Redistribution Method including

Self—-adjustable in Heterogeneous Distributed System
Dong—Hee Shim'- Dong—Young Cho'

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 including self-adjustable 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.

Keywords : Load redistribution, Heterogeneous distributed system, Genetic algorithm
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Time)®]  gko] 3tal TMTT(Total
Message Time)o] #E  ZFowA
TTPT(Total Task Processing Time)2| %ko] 2t
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TMTT = (EMTT,),

kEx

x=1{7/| v=1 for 0</<n-1}

(4)

/\]

DA A" w7l W4 EMTTw(Each
Message Transfer Time): FAIAF 2 A=

FH kHA ZEAANZEA Y] AR S BT
AE A7 e

npxjwto 2 TTPTE AAE 2EfyY 1'= A
A 7} HE H3E= S g ZEAA
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TTPT®] kol Atk A2 A" 2E"W Z
HEo] tg5= ZR2AXNES] F3t s HE
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TTPT= ¥ (VCQL,),

@G, x={ /7] v,=1 for 0</<n-1} (5)
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(generation)E& AAWA &ld Jdd 2ERHE
oA T Fiol did Hd Ag s 2 2E
BFo] AAH.
3.6 YI2[E

2 =RoA Actksls daEFe 579 L=
Aol 2 FA % =d %7]3H(Initialization), -3}
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[Genetic—-based load redistribution algorithm]

{ Initialization();
while (load_check())
{
string_evaluation();
genetic_operation();
message_evaluation();
}
}

Procedure genetic_operation()

{
local_improvement_operation();
selection();
crossover();

Z7|&}(Initialization): %713 ZTEA|FE A
;q] }\]/\FJO] S e ;\]xhﬂ uﬂq_o] 7z}t ngﬂ}q
off A Al WA A|~®le] Feh= HRkH o
2 el AHE ddEH1 ~2E-]ER FA4E
AL oyt ~EF FHGlo] Y= whEof
p3=

23l X (load_check): oj¥ 3l Z 2 A|A

oA MEE BTV 9] dnjt}y B =H
Z A7 S & oA x}/\Lg] ngz =43

o TRAA A R =L 2 A VCQLE
sagenA olfolu. WY Zz AN AV
s gHold ~E" 7k % A% A LA
Folm 488 F AWl Mg e ARE
E e e 2ERS ARG Fo] AAdE ~
E O] ygd webr] FAR g ZE A
Bl o] 8 HAAE Bl

Procedure load_check() /+x #=&I1X T2HIH 2F */

{
if (a task arrives at processor P;) {
if (the load of P<Tiow) /* Tiow:5t8
let P; be a receiver;
else wait until another task arrives;

}
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local_improvement_operation() {
SH */

Sub—procedure
[ Bl 2E AEYSH 8 XS M Ha =8
select string[il;

generate copy version of the selected string[il;
for (j = 1; j <= total_part_number; j++) {

/* total_part_number : p */



/* HE AEZO SRS et = 20| A 8 «/
apply mutation operator to part j;
evaluate the mutated new string;
if (fithess of new string
> fitness of original string)
/[x Ol AEYHS MEE2 AEHOZ WAl */

original string < new string;

}

(2) A" (selection)

g Are ~Ef S A& v Ao
s ws7] St FR7E A 2EIYE

(pairs)e AAshs 9AIZ ddtygoz wol] ol &
B He ARE-ght
(3) aLH(crossover)
Wl Ak A2 0]

“roulette wheel selection” 7|

—
~~

o|(genetic materials
5l Aol= wu)] Ak}
S R R
Hl-S 9lal M E “one-point” wH] AxkALE A
EET I
o AR wdlE R ﬂﬂﬂ”(crossover
point) & shtbe] 2E=Y AA F4 AAES o
el qlol= s}uu G sl
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ol = 16709 FHAQIAE 2kar glomA 471
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string i

0\1\0\0 0\0\1 0\0\1\1\0 1\0 1\1\

stingi 0/1/1]0[0[1]0/1]0]o]o[1]0]1]0]0

l after crossover (based on B3 )

string i

o]1]o]o[o]o[t]o]o[*]1]o[o]t]o]o]

string | \0\1\1\0\0\1\0\1\0\0\0\1\1\0\1\1\

<32 4> IHf| od4b

ol dud AAAJ] FHdAr(genetic_
operation) g ¢uglEow FdsW v 7
t}.

Procedure genetic_operation() {

for (i = 1, i <= total_string_number; i++)
/* total_string_number : &X AEZ WM
local_improvement_operation();

selection();

crossover();

[* =46 Oa ZZ2AME QE HAIX &g +/

send the request messages to the processors

with bit position set “17;

*/

/*use “wheel of fortune” method[4] */
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