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Optimizing Bandwidth Allocation in Elastic Optical
Networks with Application to Scheduling�

Hadas Shachnai, Ariella Voloshin∗, Shmuel Zaks

Department of Computer Science, Technion - Israel Institute of Technology, Haifa 3200003,
Israel

Abstract

We study a problem of optimal bandwidth allocation in the elastic optical net-
works technology, where usable frequency intervals are of variable width. In this
setting, each lightpath has a lower and upper bound on the width of its frequency
interval, as well as an associated profit, and we seek a bandwidth assignment
that maximizes the total profit. This problem is known to be NP-complete.
We strengthen this result by showing that, in fact, the problem is inapprox-
imable within any constant ratio even on a path network. We further derive
NP-hardness results and present approximation algorithms for several special
cases of the path and ring networks, which are of practical interest. Finally,
while in general our problem is hard to approximate, we show that an optimal
solution can be obtained by allowing resource augmentation. Some of our re-
sults resolve open problems posed by Shalom et al. (Int. Colloq. on Structural
Information and Communication Complexity, 2013, pp. 249—260). Our study
has applications also in real-time scheduling.
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1. Introduction

1.1. Optical Networks

The WDM Technology All-optical networks have been largely investigated in

recent years, due to the promise of high data transmission rates. Their major
applications are in video conferencing, scientific visualization, high-speed super-
computing, cloud computing, and distributed computing, among others. The
key to high speeds in all-optical networks is to maintain the signal in optical

�A preliminary version of this paper appeared in Proceedings of the 28th International
Parallel and Distributed Processing Symposium (IPDPS’14) [26].
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