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ABSTRACT

The important considerations in the design of fiber-optic networks are reliability and survivability preparing
against a failure. The SDH(Synchronous Digital Hierarchy), the international standard of optical transmission,
offers several network reconfiguration methods that enable network to be automatically restored from failure. One
of the methods is the SHR(Self Healing Ring), which is a ring topology system. Most network providers have
constructed their backbone networks with SHR architecture since it can provide survivability economically. The
network architecture has eventually evolved into a multi-ring network comprised of interconnected rings.

This paper addresses multi-ring network design problems. It is assumed that each ring is a Bi-directional SHR
(BSHR) with demand splitting. One of the design problems is to minimize ring-construction cost. This problem
can be formulated with MIP(mixed integer programming) model. However, it is difficult to solve the model within
reasonable computing time on a large scale network because the model is NP-complete. Furthermore, in practice

we should consider the problem of routing demands on rings to minimize total cost. This routing problem
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involves multiplex bundling at the intermediate nodes. A family of heuristic algorithms is presented for this

problem. These algorithms include gateway selection and routing of inter-ring demands as well as load

balancing on single rings.

The developed heuristic algorithms are applied to some network provider’s regional and long-distance

transmission networks. We show an example of ring design process and compare it with another ring topology

design. Finally, we analysis the effect of bundling.
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