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IP OVER WDM/LOAD BALANCING/SHORTEST PATH

TRAFFIC PLANNING/TRAFFIC UNCERTAINTY/MULTI-OBJECTIVE

The core network for IP over Wavelength Division Multiplexing (IP over WDM)
is a network where the data are transmitted through the optical fiber. The optical fiber
permits transmission of the light with different wavelengths in each channel. It enables
more massive data transmission than the traditional cable wire does. At present, this
type of network is widespread. For this reason, it needs to plan a good provision and
management in traffic demand in order to serve the consumer needs. Traffic of the
network, IP over WDM has the characteristics of uncertainty and variability. It results
in the uncertain planning of traffic transmission routes. The traffic planners do not have
to ignore this issue. Moreover, traffic demand in the network has the direct effect on the
energy consumption of the network devices. For the reason, the researcher highlights
the importance of traffic planning for IP over WDM network where the problems of
traffic uncertainty and the problems of energy consumption of network devices are
present.

This thesis introduced the balanced traffic planning under traffic uncertainty in IP
over WDM with efficient energy consumption. We proposed a mathematic equation using

two objectives in traffic planning in order to provide the suitable routes in traffic transmission for



the IP over WDM networks. The objectives are to balance the traffic and enabled efficient
energy consumption in the network. The researcher used the Integer Linear Programing
(ILP) model in solving the problems and IBM ILOG CPLEX Optimization Studio
program in finding the solutions. It was found that the guaranteed levels of traffic
uncertainty highly affected the imbalance rate of the traffic. Moreover, it affected the bandwidth
provision to serve the volume of traffic which was varied by the guaranteed level. Finally, the
researcher gave the guidelines in choosing the suitable routes for transport traffic, which
introduced the most balanced traffic planning and the most efficient energy consumption.
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 uncertainty

could affect the reliability of the logical connectivity in IP over WDM networks.
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