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Abstract Traffic engineering with traffic prediction is one approach to accommodate time-varying traffic stably.
In this approach, the routes are calculated so as to avoid congestion based on the predicted traffic. To achieve the
robustness against the prediction error, we proposed a traffic engineering method called Model Predictive Traffic
Engineering (MP-TE) which is based on the idea of Model Predictive Control (MPC). However, this method has
difficulty in scalability. In this method, a central control server repeatedly collects the whole traffic information to
correct the traffic prediction and recalculate the whole routes at each time slot. In accordance, load on the central
control server significantly increases as the network becomes larger. To solve the scalability problem, we propose
a prediction-based hierarchical traffic engineering method in this paper. In this method, we divide the network in
multiple areas and aggregate the topology in each area as an upper layer topology. Control servers are deployed in
each area and upper layer to calculate the routes inner area and inter area, respectively. By reducing the scale of
the topology which one control server manages, the load on each control server is kept low even when the scale of
network become large. Through the simulation, we show that the proposal method can reduce the calculation time
while the achieved performance is close to that of the centralized control.
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