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Abstract:
Optical network employing wavelength division multiplexing (WDM) is a promising solution to meet the high bandwidth requirements of emerging applications such as IPTV, VoIP, e-science and e-healthcare. The rapid advances in dense WDM technology with hundreds of wavelengths per fiber and world-wide fiber deployment have brought about a tremendous increase in the size (i.e. number of ports) of optical cross-connects, as well as in the cost and difficulty associated with controlling such large cross-connects. The talk will introduce a new switching paradigm called multi-granular waveband switching (WBS), which, in conjunction with new Multi-Granular Optical Cross-connects (or MG-OXCs), can significantly reduce the port count, associated control complexity, and cost of optical cross-connects. In particular, it is shown that WBS is different from traditional wavelength routing in terms of challenges such as MG-OXC architecture design, how to satisfy static (offline) traffic, how to accommodate dynamic (online) traffic, how to efficient utilize wavelength / waveband conversion, and how to provide protection/restoration. Then the talk focuses on one particular challenge, i.e., how to satisfy a set of static traffic with minimal number of ports in multi-granular switching network, which is shown to be an NP-Complete problem. To solve this, an integer linear programming model, efficient heuristic algorithms and numerical analysis are presented. 
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