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LP-PP algorithm based on correlated
link failure probability in WDM network

XU Jun, PENG Junfeng, WANG Jihong, CAI Weishan
(College of Computer, Guangdong University of Education, Guangzhou 510303, China)

Abstract: To address service interruptions caused by dual-link failures in wavelength division multiplexing(WDM ) network
and meet differentiated reliability requirements, a link-path protection (LP-PP) algorithm based on correlated link failure prob-
ability (CLFP) is proposed. By dynamically analyzing link failure correlations, the algorithm provides users with three-level
differentiated reliability (DiR) protection services, including three modes: single working path only, link-level backup path, and
global backup path. Simulation experiments using the ARPANET topology are conducted to compare the performance of LP-
PP, link protection failure-independent path (LP-FIP), and shared path protection (SPP) algorithms. The results demonstrate
that the LP-PP algorithm significantly reduces resource consumption while maintaining high survivability. Compared to the LP-
FIP algorithm, it achieves a lower backup resource ratio(BRR) and better blocking rate (BR). Although it consumes slightly
more resources than the SPP algorithm, it offers stronger fault tolerance.

Key words: shared link protection, dual-link failure, correlated link failure probability, differentiated reliability, bandwidth
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