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Analysis and simulation of blockchain queueing delay in cloud manufacturing
system

XU Yangyang, WANG Yan, JI Zhicheng
( School of the Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: Aiming at the queuing delay problem of the blockchain in the cloud manufacturing system, and exploring factors that reduce
the queuing delay of the blockchain in the cloud manufacturing system. A new type of cloud manufacturing system blockchain model is
proposed, and blockchain services are introduced into the service layer of the traditional cloud manufacturing system architecture. The
queuing delay process of manufacturing service requests in the blockchain service is decomposed into the buffer phase and the
consensus phase, and the ar/ar/1 queuing model is used to analyze system indicators. An adaptive difficulty value mechanism is
proposed to optimize the chances of nodes with different computing powers to participate in consensus. The relationship between node
revenue and node service rate is studied. The simulation results show that the a7/a /7 queue model can reflect the request queuing
delay process of the cloud manufacturing system; after the introduction of the adaptive difficulty value, the blockchain node with a small
computing power has a greater chance of mining success, and the node's revenue is positively correlated with its service rate.
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Table 1 Theory and simulation results of transaction buffer pool stage
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Table 2 Theory and simulation results of consensus stage
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Fig. 5 Influence of service rate on mining time
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Table 3 Queueing delay of node consensus
WREJ RS WIEMERINR HERER L
FERT (s) WAER (s)
20 19.2 1.01
15 50 43.7 2.57
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