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ABSTRACT

This paper considers the efficient design of routing path and wavelength assignment in the single-hop WDM
optical transport networks. The connection demands between node-pairs are given and a connection must be made
by only one lightpath. It is assumed that no wavelength conversion is allowed and the physical topology of the
network is given. This paper proposes a method to find the routes of lightpaths and assign wavelengths to the
routes, which minimizes the number of total wavelengths to satisfy all connection demands. We establish a new
optimization model that finds the minimum number of wavelengths. A heuristic algorithm with polynomial iterat-
ions is developed for the problem. The algorithm is implemented and applied to the networks with real problem
size. The results of the application are compared with the commercial optimization solver, GAMS/OSL and Wauters
& Demeester [8].
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Fig. 1 WDM optical transport network and lightpaths
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Fig. 4 Wavelength assignment in WDM optical transport
network:
(a) Assignment with 4 wavelengths
(b) Assignment with 2 wavelengths
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Fig. 5 3xn grid network
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Fig. 6 NSF network
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Fig. 7 European Optical Network(EON)
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Fig. 8 Topology of core EON

B 1. AR UESZY s &AL
Table 1. Specifications of the networks for application

he & X a3
3xn Grid U|E$]= 3xn 245x(n-1)
NSF network 14 20
EON 19 37
Core EON 11 26
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Table 2. Tests for the application of the heuristic algorithm
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" s ) W |EEeg 5
Ae-1 | 3x3 grid 36 1 864
492 | 3x4 grid 66 1 2244
28-3 3x5 grid 105 1 4620
21%-4 | 3x6 grid 153 1 8262
A8-5 3x7 grid 210 I 13440
A18-6 | 3x8 grid 276 1 20424
218-7 | 3x9 grid 351 1 29484
A1§-8 | 3x10 grid 435 1 40890
2189 |3x11 grid 528 1 54912
A#-1013x12 grid 630 1 71820
41311 NSF 91 1 3640
HH-12 EON 171 1 12654
#1%)-13 | Corc EON 55 1-3 2860
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