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Disruption Propagation Prediction and Modeling
in Supply Chain System with DSM

CAO Yan, WEI Wanyu, QIAO Hu, BAI Yu

(School of Mechatronic Engineering, Xi’an Technological University, Xi’an 710032, China)

Abstract: An analysis algorithm is proposed for predicting propagation paths of disruptions in a
supply chain system, and these predicting results are stored into a storage model. A basic supply
chain consisting of supplier, manufacturer and dealer is regarded as the research object. Graph
theory and design structure matrix (DSM) are used to describe the relationships among the
entities in this supply chain network system. And propagation paths and influence scope of a
disruption can be predicted by clustering analysis of DSM. Following the analyzing results, the
XML storage model is established to structurally store propagation paths and influence scope to
improve the reaction rate of the supply chain system, and the system can quickly respond to a
disruption. A supply chain with 28 entities is analyzed with the proposed algorithm and 3 types of
propagation are obtained. This numerical example illustrates that the iteration times are reduced
and the efficiency is improved via the optimized clustering algorithm, indicating the applying
significance to control disruption propagation path in a supply chain.
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