0000 200800 (002000)

bbb otdbootgbbotdtbtotn
Jubogtdbootdbootdbobogtuod

gooogootdb oboboogbood
Joood oo




000000 200800 (OO 2000)

Joooobogobogoboobooboboobonod
Jooobuogbgobogoogon

gooo

O0000o0ooOo0000ooooo000oooDooo0ooooooooooooooooog
00000o00o0o0ooooo0o0o0ooooooooooo0oooooDooooooDooOooD 2000
O0000000000000000000O0 (Routing and Wavelength Assignment, RWA) O O 00O
goobodooooboooooobooooon

oo oo oo ooooooooboooo
O0000000oo0o00o0Doo00o0DooOoOo0oooo0oooDoo0ooooooooooog
0000000000000 D0000 (Optical Circuit Switching, OCS) 00000000 O0O0OOO
(Multi-Wavelength Optical Packet Switching, MW-OPS)0 00 2000000000000000O
gooobodoooooboooooooobob oo b oo ooooa
oo oobooooooobbb bbb oo bbboooa
000000000000 0ooo0000ooDoo000QQeSO0000nooooooooooog
000oo0ooOO00ooo0oo0ooooo0oo0ooooooooooooDoooDoooooog
0000000000000 000nD Qesonooooooo

000000 oO00000o0oooObO000ddbOEnd-to-End OO0 0O0O0OOOOODOOOOOODOO
0do00d00000000o0o0D00oU0DO00o00O0DO0 RWAODOODODODODOoDoOoOooo
00000000000 0oDo0oooo0ooo0oooooooooooDooo0ooooooooon
Oo0ooooooooooooooon

00000ooOoooooodooooDoo0o0oooooo0o0ooooDoooOooooooooo
0000000000000 000o00o000oD00 RWAODODDODODODoDOOoOoDOooooooao
gobodoooobuooooboooobooboooooobooon

O0000000000000000000 (Maximum Matched Lambda, MML)OOO OO OO
00 First-Fit(FF) OO0 MML-FFO RWAOOOOOOOOOOOOODOOOOOOoooooo
OO RWAOOOOOOOOOOOOOOOOOOOoOO

gobooo

1000000000000000020 Routing and Wavelength Assignment(RWA )0

00000000000 04000000

gobooo oboboogoobon

U o



Abstract of Master’s Thesis

Academic Year 2008

Routing and Wavelength Assignment for Optical Networks
Combining Circuit and Multi-Wavelength Packet Switching

Abstract

This paper compares several routing and wavelength assignment algorithms for a hybrid optical
network architecture combining optical circuit switching and multi-wavelength optical packet switch-
ing. In this network, the choice of routing and wavelength assignment (RWA) algorithms critically
influences the performance of wavelength utilization in the network. Moreover, load-balancing by
the RWA algorithm is significantly important in order to perform deflection routing as one of the
contention mechanisms in the network.

The amount of Internet traffic in current backbone networks has grown enormously due to wide
deployment of broadband Internet access and new multimedia applications such as P2P file sharing
and real-time streaming. On the other hand, emergence of new multimedia applications such as
online fighting games or digital cinema streaming requires QoS-guaranteed transport to limit, for
example, delay and jitter. In order to address this requirement, we consider a novel hybrid optical
network architecture concept, which combines multiwavelength optical packet switching (MW-OPS)
and optical circuit switching (OCS).

This paper compares several routing and wavelength assignment algorithms for the hybrid optical
network architecture.The hybrid network provides both QoS-guaranteed transport with OCS and high
bandwidth utilization with MW-OPS. In this network, due to the fact that wavelength resources in a
fiber are shared between OCS and MW-OPS and in MW-OPS each multi-wavelength optical packet
must be encoded into continuous, free wavelengths along the route, the choice of RWA algorithms
critically influences the performance of wavelength utilization in the network. In this paper, we
compare several RWA algorithms in the network by simulation.

As aresult, the MML-FF RWA algorithm which combines the First-Fit (FF) wavelength assignment
algorithm and the maximum matched lambda (MML) routing algorithm outperforms the others in

both wavelength utilization and load-balancing.

Keywords :

10 Hybrid Optical NetworkO 20 Routing and Wavelength Assignment(RWA)O

30 Multi-Wavelength Optical Packet Switching[d 400 Optical Circuit Switching

Keio University , Graduate School of Media and Governance
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