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Energy efficiency in core network for IP over Wavelength Division
Multiplexing (IP over WDM) network is receiving much attention because the
telecommunications network has a trend of increasing energy consumption every
year. The one reason for the power consumption of communication networks is
increasing because the use of the internet has increased continuously, resulting in a
volume of traffic on the network increases dramatically. Traffic demand on the
network is a factor that has a direct impact on the energy consumption of network
devices for transporting traffic. Traffic demand nature is uncertain with variance
depending on deployment behavior of the user. The uncertainty behavior of the IP
traffic brings challenges in provisioning and managing traffic demand to provide
energy efficiency in IP over WDM networks.

This research proposes the development of traffic planning techniques for
energy efficiency in IP over WDM network with consideration the characteristics of
the traffic uncertainty. This is a virtual topology design under guaranteed levels of
traffic uncertainty and routing suitable to transport traffic in IP over WDM network.

The proposed virtual topology design problem is formulated as Integer Linear



Programming (ILP) models and solved by the IBM ILOG CPLEX Optimization
Studio. Moreover, the researchers took into account the quality of service. Traffic
demand uncertainty could affect the reliability of the logical connectivity in IP over
WDM networks. This research also proposes traffic planning techniques with load
balancing in IP over WDM networks and investigates the effects of planning

techniques traffic for energy efficiency and load balancing under traffic uncertainty in

IP over WDM networks.
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