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A Proposal of Hierarchical Chordal Ring Network Topology
for WDM Networks

ToMovYA KITANI,# NOBUO FUNABIKIt and TERUO HIGASHINOf

This paper presents a design method of hierarchical chordal ring network topology
(HCRN) as a regular logical topology for multihop WDM networks. In order to minimize the
traffic increase due to packet relays or hops on intermediate nodes in the multihop network, the
network topology is hierarchically constructed in HCRN, so that more lightpaths are assigned
to connections between nearby nodes than those for distant nodes, while the maximum hop
between any pair of nodes is restrained. This hierarchical topology is also beneficial to reduce
the number of required wavelengths through increasing their reuses by multiple lightpaths,
which is important for cost-conscious metropolitan area networks. Through comparisons on
the network diameter and the number of required wavelengths with the original chordal ring
network topology and HLDA (Heuristic Logical topology Design Algorithm) for given traffic,

we show the effectiveness of our proposed HCRN.
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Fig.1 Node architecture model.
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Fig.2 Chordal ring network topology (N =20, L = 7).
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Fig.3 Node cluster.
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Fig.4 Links inside a cluster in lowest level.
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Fig.5 Hierarchical chordal ring network topology
(N =80, H = 3).
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Table 1 Coefficients for highest terms of performance
indices.
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each topology.
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