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Analysis and simulation of blockchain queueing delay in the
cloud manufacturing system

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

Abstract: Aiming to solve the queuing delay problem of the blockchain in the cloud manufacturing system, and explore
factors that reduce the queuing delay of the blockchain in the cloud manufacturing system, this paper proposes a new
type of cloud manufacturing system blockchain model. The 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 M/M/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. And the relationship between node revenue and node ser-
vice rate is studied. The simulation results show that the M/M/1 queue model can reflect the request queuing delay pro-
cess of the cloud manufacturing system. After the introduction of the adaptive difficulty value, the blockchain node with
small computing power has a greater chance to obtain the bookkeeping right, and the node’s revenue is positively correl-

ated with its service rate.
Keywords: cloud manufacturing; blockchain; queuing delay; queuing theory; service rate; adaptive difficulty; dynamic

planning; mining incentives
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Fig.1 Blockchain-based cloud manufacturing framework
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Fig. 3 Simulation results of each index in the transaction buffer pool stage
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Fig. 4 Simulation results of each index in the consensus stage
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Table 3 Queueing delay of node consensus
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