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Abstract: Software-Defined Optical Network (SDON) is the latest generation network architecture in intelligent
optical networks. Its control plane carries many core functions. The survivability of control plane, control
redundancy and control delay are crucial to the overall performance of the network. In this paper, a
Survivability-Constrained software-Defined (SCD) optical network controller deployment algorithm is proposed.
Under the premise of ensuring users' network survivability requirements, mathematical principles such as
shortest path and minimum dominance set are used to reduce control delay, and reduce the number of
controller deployments to reduce control redundancy. A joint judgment condition is used to select the control
center deployment node to coordinate the work between the controllers. Experiments show that: Firstly, the
proposed algorithm can guarantee the user's survivability requirements for the network 100%. Secondly, the
proposed algorithm reduces the network failure alarm probability by at least 15% compared with the C-MPC
algorithm, and improves the network survivability. At the same time, about 40% of the number of controller
deployments is reduced relative to the deployment algorithm with latency constraints. Especially in the scenario

where the survivability requirements are high, the proposed algorithm shows good adaptability. In addition,
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the deployment algorithm of the control center can dynamically meet the different needs of users for network

survivability in a complex large-scale network.
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