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Abstract

As the information age advances, business demands are placing higher demands on network bandwidth, stability, and reliability.
Synchronous Digital Hierarchy (SDH), a core transmission technology for supporting large-capacity and multi-service traffic,
continues to play a crucial role in optical communication networks. This paper examines the current architecture and bottlenecks
of the SDH optical transmission system from the perspectives of network structure optimization and reliability enhancement. It
proposes optimization strategies for node selection, link layout, and protection mechanisms. Through model analysis and simulation
evaluations of different topologies, the proposed solutions have been verified to improve performance metrics such as network
capacity utilization, fault recovery speed, and service availability. The research findings indicate that optimized topology design
can significantly enhance network resource efficiency and fault tolerance, providing a reference for the smooth evolution of SDH
networks and their integration with packet-switched networks.
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