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Abstract

Software-defined networks (SDNs), due to their centralized nature, face many limitations in their
performance when used in wide area networks (WANs). As a result, the scalability of such
networks has many challenges. Designing and Implementing SDNs using multi-controllers provides
a scalable solution that can be used to improve traffic management and performance of WANs. In
this paper, a multi-controller SDN system based on the horizontal model is proposed. In the
proposed method, gradual development capability and backward compatibility using BGP protocol
for inter-domain communication are used, which improves network scalability and quick
installation and configuration on the network. However, this approach faces the challenge of the
limitation of global and integrated domain monitoring and management. Therefore, another
method based on the hierarchical approach is also proposed to manage and monitor the multi-
controller design of WANs. In this method, the controllers of each domain are connected to the
management user interface through REST in the northbound interface of each controller. Moreover,
to increase performance in each domain of SDNs, a traffic engineering method is used, which selects
the best route based on the bandwidth of each link. The implementation results indicate the
guarantee of inter-domain communication through BGP, the effectiveness of the traffic engineering
method, and the efficiency of management and monitoring on multi-controller through the
proposed user interface.
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