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Fig. 2 Reliable extended uncertain network
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Table 2 Subnetwork information meeting transmission time requirement of node 1 and node 6
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Table 3 Subnetwork information meeting transmission time requirement of 10 node pairs
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Table 4 Node information
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Table 5 Link information
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Table 6 Single-node-pair time reliability between different

node pairs
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Table 7 Single-node-pair time reliability under different

delay thresholds
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Table 8 Multi-node-pair time reliability
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Fig. 4 Multi-node-pair time reliability under different
delay thresholds
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Table 9 Running time of two algorithms
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Network time reliability evaluation method based on uncertainty theory

MA Ji', LIRuiying"* ", ZHANG Qingyuan®, KANG Rui"**

(1. School of Reliability and Systems Engineering, Beihang University, Beijing 100191, China;

2. Science & Technology on Reliability & Environmental Engineering Laboratory, Beijing 100191, China;

3. Hangzhou International Innovation Institute of Beihang University, Hangzhou 311115, China)

Abstract: The current network time reliability evaluation methods only consider the effect of inherent

uncertainty but ignore the impact of epistemic uncertainty due to a lack of failure information on reliability evaluation

results. To address this issue, a new method based on uncertainty theory was proposed. Based on the node range for

network reliability, two metric parameters including single-node-pair time reliability and multi-node-pair time

reliability were designed. An extended uncertain network model was proposed, which could directly model the

epistemic uncertainty features on both nodes and links. Two algorithms were proposed to compute single-node-pair

and multi-node-pair time reliability based on the most reliable path and the most reliable extended uncertain

subnetwork. Finally, the proposed method was proposed to evaluate two time reliability metrics with a six-node

network and the China education and research network (CERNET) backbone network as the example, and the results

verify the correctness and effectiveness of the method.

Keywords: time reliability evaluation; epistemic uncertainty; extended uncertain network; uncertainty theory;

assured reliability
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