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Abstract: To solve the problem of adapting the resource allocation in the data plane of polymorphic network to the
network usage requirements of service traffic, this paper proposes a method for the coexistence and optimized deployment
of network modals in a polymorphic network environment. This method considers key constraints such as polymorphic net-
work element resource constraints, link resource constraints, and traffic forwarding delay to ensure the quality of user servic-
es. It also ensures the connectivity of each network mode through joint routing optimization. Since the direct modeling of
the network modal deployment problem is a non-convex problem and difficult to solve directly, this paper transforms the
original problem into a 0-1 integer linear programming problem. Based on this, a network modal deployment and routing se-
lection algorithm based on stochastic rounding is designed. Theoretical analysis shows that this algorithm has an approxima-
tion ratio of O(logn), where n is the number of polymorphic network elements in the network. Simulation results demon-
strate that the proposed approach can achieve efficient deployment of network modals in the data plane, effectively reducing
link load by 13% to 22% while satisfying network resource and traffic forwarding delay constraints.
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