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This research project established (1) mathematical optimization and (2)
machine learning based service chaining (SC) to realize the topology-aware SC in NFV networks. As
for mathematical optimization, the Lagrangian heuristics has been proposed to efficiently solve the
capacitated shortest path tour problem (CSPTP) based SC and function placement. Representative
results showed that the Lagrangian heuristics achieves much smaller execution time while holding
almost the same performance as the integer linear program. As for machine learning, the CSPTP-based
SC adaptive to changes of service demand and network topology has been proposed by collaborating
graph neural networks and deep reinforcement learning. Representative results showed that the
proposed scheme achieves the efficient resource allocation adaptive to the changes of both service
demand and network topology.
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