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A QoS Routing Method for High-Speed Networks
Using Genetic Algorithm

KAZUNORI MATSUMOTO,! AKIO KOYAMA,t BAROLLI LEONARD!t
and ZIXUE CHENGTt

Recently, computer networks have been spread everywhere. Therefore, it is necessary to
develop high quality control mechanism to check the network traffic load. To deal with this
problem, various routing algorithms are proposed. In this research, we propose a routing
algorithm which considers the Quality of Service (QoS) and has a fast response time. The
routing algorithm is based on a genetic algorithm and shows an adaptive behavior to the
dynamic network changes. As QoS parameters, we consider transfer delay and transmission
success rate. The proposed method has better behavior than the conventional method.

1. 04000

gooooooooooobooooooooooo
goooooooooooooboooobobooobo
0000 QeSOO0COOO0O0OoOooooooooo
ooboobobobooooobbooooooobooDbOon
goooooboobooboobooooooooboobod

t0000000000000DO0000o00
Graduate School of Computer Science and Engineering,
The University of Aizu
tt00b0o0o0ooooooooo
Faculty of Computer Science and Engineering, The
University of Aizu
ttt00o0oo0oDoo
Faculty of Literature and Social Sciences, Yamagata
University

3121

gbobobooooobooooboooooooooon
gooobooooooobooocooooooobooboon
ooooobooooooooooooooobooon
gooooboooooooooooobooboonoo
gobooobOooobooooooobooobooooo
0ooY00000000000000000000
goooboooooooboooooobooooooo
gooboooooooooooooodooobooon
gooooooouoboooooooboooooooo
gooobooboodooooobobooboooooooooo
gbooooooOO0oooooobooooooooo
gooooooooooocoooboboobOobooooo
gooooooooooooboooboobooooooo
goooooooooobooobooobooobon
gobooooooooobobooooboboonooobo



3122 goooooooo

oooDoo

0000000000000000QeSOO00O0
00000000000 000000000000C
00000 GAOD Genetic AlgorithmO0O FIO Fuzzy
LogicMI NNO Neural NetworkOOO OO OOOO0O
000000000 QSO000000000000
0000GAODOODODOODOODOODOOOODOD
00000197500 J.H. Holland DO OO OO OO
000000000000000000000000
0000000GADODOODOOODOOOOOOO
000000000000000000000 100
000000000000000000000000
ooooooo®Y000000000000000
0000000000 00O000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0o00oOoo0Ooooooooo?o

00000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000 GAOOOO QeSO00000000000
000000000000000000000000
000000000D0000000000O00000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 D00000000000
000000000000000000000000
0000000000D00000000000000
ooooog

2. J0Oogoooooao

gobooooooooooooboooooobooobo
oooooooDoo

21 0000
gooobobobooobooooooobooobooao
gooooboooooooboboooooooooo
goboocbOoooooboooooobooooobooboo
gbooboooooboooooboooooooooboo
obboooooboooooboooooobooooo
gboooooooboooboboobooboobobbooon
gooobooooobooooooooboobooobo
goooobooooooooooooooobooo

Dec. 2001

goooboooobooobooobooooooooboDo
goooboooooooooooobobocooboooo
gooobooboooOooooooboooobooooo
goooooo

22 0000

goooooobooooboobooboooooooo
gooobobooooooboooooooooooDo
gbooooboooooobobooboooooboooon
goooodooobobooboooooooooa
gooobooodooooobooooooboooooooo
gbbotoodooobooooooooooboooboooboo
gooobooooboooooboboooooooooboo
gobooboobooooooboooooooooooon
gooobooooooooooooooooooon
goooooooooooooobooooooooo
goooooooooooooboooooooooboo
gobooooooobooooboooobooboo
goooooooooooboobooooobobo
gobooboooboooooooooboooon
gooooooooooooooobooobooooooon
goooooooobboOooobooooooDboo
goooooboobooooobooooooooboono
gooboooooooooooboboooboboooo
goooooooooooooooooonoooboboo
goobooooooooboooooboooooooo
goooobooooooooobobboooDboo
gobooboooooboooooooobobooboobooo
gooooooo

goooooooboooooooooooooon
gbbobooooooooooooooooobooboooo
goboooooooooobooooooboooboobooo
gooboboooodoooooooooobobooooboo
goOoobooocoooooooobooooooonoo
goooooOooooooooobooooooooon
goooooboooooooooboobooooo
goboooO0ooboooooooooooboboono
gooboooboooobooooboooooboooo
gbooooooooooobooooooooooooa
gooooodoooooboooooooboooooo
goboooooooobooobooooocooooon
gbobooooooobooooooooooooooo
gbobooooooooboboobocooouoboooboooa
ooooocooooboooobooooobooboo1
oooao



Vol. 42 No. 12

Generation of
initial population

Evaluation of fitness
of each individual

Selection of
individual

Are the simulation
conditions fulfille

Is the number of
individual achieved

01 0OO000O000O00O0O00000

Fig.1 The processing flow of GA.

Example Route

—o—
® ©
(o))
Individual of LBR-system
CHOROSONORNO
@ W~
(a)
NOLONORORO
Mutation
@) W@~~~
(b)

02 LBROOOOO
Fig.2 Drawback of LBR method.
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Fig.5 Tree model II.
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Fig.8 Instance of TMR-crossing.
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Table 1

@

TMR | 447 | 1052 | 9.36 9.00 | 85.78
LBR | 536 | 1531 | 11.00 | 14.73 | 324.21

Evoluation of an individual.
Two Quality Support (DT, TSR)
TA DA | TSRA | GSA [ GOTA

(b) Single Quality Support (DT)
TA DA TSRA GSA | GOTA

TMR - 466 | 7060 | 833 | 69.04
LBR | - 480 | 9558 | 1614 | 341.90

TA : Total Rank Average

DA : Delay Rank Average

TSRA : TSR Rank Average

GSA : Generation Size Average

GOTA : Genetic Operating Time Average
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Fig.15 Comparison of evolution of two techniques.
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