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Abstract Hierarchical optical path networks that utilize wavebands are regarded as an effective architecture to cope with
the expected traffic expansion in the future. However, the constraint that wavelength/waveband paths with the same
wavelength/waveband index cannot share a fiber prevents from improving fiber utilization. This constraint can be alleviated by
introducing wavelength/waveband convertors. However, the trade-off between the convertor cost and the fiber utilization ratio
has not been quantitatively evaluated so far. In this work, we summarize our optical path network design algorithms for
hierarchical optical path networks introducing either or both of wavelength and waveband convertors. The short computation
time and the sub optimality of solutions make the proposed multi-stage ILPs or heuristics practical. Numerical experiments
prove that by employing either or both types of wavelength convertor/waveband convertors, hierarchical optical path networks
can be cost-effective over wide traffic demand ranges. The acceptable cost bounds of wavelength/waveband convertors are also
presented.
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