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the Connectivity of Control Plane
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Abstract: A placement strategy of controllers for optimizing the connectivity of control plan is
proposed to decrease communication latency among controllers, to improve the message
communication and to remain a global view of the whole network. The controller placement
problem is formulated as a K-center problem based on the load balance and QoS. The number of
controllers and their placements are also studied with optimization. A 2-stage optimization
algorithm based on connectivity is designed to solve the model. In the first stage of the
algorithm, the node priority and the search variables are set to reduce the search scope and to
ensure the accurate placement, until a search diameter is achieved under linear relaxation. The
results of the first stage are used as the inputs of the second stage, and the final placement of
controllers is obtained through the pointer adjustment. Simulation results show that the proposed
strategy realizes the optimization of controller placement, reduces the average inner-controller

latency and improves the communication in the control plane. A comparison with the CCP
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strategy shows that the strategy decreases the algorithm complexity and improves the connectivity

of control plane with the consideration of the latency and load balance. The search scope of the

solution space reduces by 30% in OS3E. and the average connectivity for different topologies

increases about 15%.

Keywords: software defined networks; controller placement; control plane; connectivity
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