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Table1 Simulation results of the cost
! % R<1% 1%< R<5%
1 21.43 22 850 0
2 28.57 25 978 0
3 35.71 43 100 812
4 42.86 50 957 43
5 50.00 50 519 481
6 57.14 55 894 96
7 64.29 55 1000 0
8 71.43 68 981 19
9 78.57 67 972 28
10 85.71 73 1000 0
R
( ) .
) 1000
1000 .
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NSFNET



1168

A ALK FF R B RAFR)

24 %

b

32 QoS

QoS ,
QoS , GA QoS
, 1. 1
) QoS )

40
*— XQoS
35 u— QoS
\230
R
W 20
15
101
1 2 3 4 5 6 7 8 9 10
HFELHS
1 QoS
Fig.1 Comparison of QoS performance

I[P/ DWDM ,
IP/DWDM

QoS :
. GA :
IP/DWDM
.  GA ,

[4]

[7]

[9]

[10]

, IP/DWDM
QoS .

Green P. Progress in optical networking [ J]. [EEE
Communication Magazine, 2001,39(1):54- 61.
Ramaswami R, Sivarapn K N. Routing and wavelength
assignment in aloptical networks [ J]. IEEE/ACM
Transactions on Networking, 1995, 3(5):489- 500.

Ja X H, Du D Z, Hu X D, et al. Optimization of
wavelength assignment for QoS multicast in WDM netw orks
[ JI. IEEE Transactions on Communications, 2001, 49(2):
341- 350.

Chen B, Wang J P. Efficient mouting and wavelength
IEEE
Journal on Selected Areas in Communications, 2002, 20
(1):97- 109.

Znati T F, Alrabiah T, Melhem R. delay-
bounded  pointte-multipoint support
multicasting over WDM netw orks[ J]. Comp uter Networks,
2002, 38(4):423- 445.

s ’

assignment for multicast in WDM networks [ J].

Low-cost,
communication to

. WDM
[J]e , 2003, 39
(3):172- 176

(Huang C H, Chen XM, JiaX H. A distributed routing and
wavelength assignment algorithm for reattime multicast in
WDM networks [ J]. Computer
A pplications, 2003, 39(3):172- 176.)
Dean H L, Ariel O. QoS routing in networks with uncertain
parameters[ J|. 1IEEE/ACM Transactions on Networking,
1998, 6(6) : 768— 778.

Chlamtac I, Farago A, Zhang T. Lightpath( Wavelength)
routing in large WDM netwoiks [ J]. [EEE Journal on
Selected Areas in Comm unications, 1996, 14(5):909- 913.
Ding A J, Poo G S. A survey of optical multicast over WDM
networkq J]. Computer Communications, 2003, 26(2):
193- 200.

Saha D, Purkayastha M D. An approach to wide area WDM
optical netw ork design using genetic algorithm[ J]. Comp uter
Communications, 1999, 22(2):156- 172.

Engineering and

A Multicast Routing Algorithm in TP/ DW DM Optical Internet

WAN G X ing-wei', CHENG Hui', LI Jia®>, HUANG Min®

(1. Computing Center, Northeastern University, Shenyang 110004, China; 2. School of Information Science & Engineering,
Northeastern University, Shenyang 110004, China. Correspondent: WANG Xing wei, professor, E-mail: wangxw @ mail

neu. edu. cn)

Abstract: An integrated QoS multicast routing algorithm in IP/DW DM optical Internet was discussed. Given multicast request
and users QoS requirements, an algorithm was proposed on GA basis to address the issue routing and wavelength assignment in
an integrat ed manner, constructe a flexible QoS multicast tree and assign w avelengths to the tree, based on the w avelength graph
satisfaction of QoS approach to optimum. T he proposed
algorithm also considered load balancing in IP/ DWDM optical Internet. Simulation results show ed that the proposed algorithm

method Thus, both the cost of QoS multicast tree and users’

is feasible and effective.
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