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Abstract: To address the dynamic deployment of parallel service function chains (SFCs) in multi-
domain edge cloud networks, this paper constructs an optimized parallel SFC architecture and
proposes a novel approach combining federated learning (FedAvg) and deep reinforcement
learning (DRL), termed FA-D3QN-PER . This method resolves the issues of imbalanced
resource allocation and privacy leakage inherent in existing single-agent DRL and centralized
decision-making frameworks when handling SFC partitioning and deployment. By enabling
independent training of agents within each domain and leveraging FedAvg for model parameter

sharing, it optimizes global strategies while preserving data privacy. The deployment phase
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involves the analysis and optimization of the hybrid SFC parallel structure; intelligent partitioning

of the optimized hybrid SFC into sub-chains and their allocation to suitable edge domains;

mapping of virtual network functions (VNFs) within each sub-chain to physical nodes in target

domains.

Simulation results demonstrate that the FA-D3QN-PER method exhibits strong

stability and fast convergence, significantly improving SFC deployment acceptance rates while

effectively reducing average latency and total costs. Compared to FA-DQN, DFSC, and Mul,

the FA-D3QN-PER method increases acceptance rates by 11. 6%, while reducing average latency

and total costs by 17% and 18.56% , respectively.

Keywords: multi-domain edge cloud networks; parallel service function chain; dynamic deployment;

federated averaging; deep reinforcement learning
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Fig. 1 Schematic diagram of hybrid SFC optimization and

deployment in a multi-domain edge cloud environment
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