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Abstract

Peer-to-peer (P2P) network is a logical layer distributed structure, which has significant advan-
tages in the field of Internet content distribution and service sharing, and a large number of files
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are uploaded and downloaded through P2P services around the world every day, making P2P traf-
fic increase significantly and even causing traffic congestion, and energy consumption has become
a hot issue that has attracted widespread attention. In order to control the unnecessary online
behavior of nodes and reduce the energy consumption of the system, based on the current hybrid
P2P network node online mechanism, this paper introduces a synchronous multiple work leave
policy for the server-side node, establishes an M/M/c queuing model with malicious nodes, star-
tup period, shutdown period, work leave and fault repair, and studies the mechanism and perfor-
mance of P2P sharing system. The steady-state distribution and key performance indicators of the
model are obtained by using the matrix geometric solution method and the Gauss-Seidel iterative
method, and the influence of each index on the system performance is analyzed through numerical
experiments, and the optimal value of social benefits of reasonable charging of P2P nodes is ob-
tained through the Nash equilibrium and social optimal strategy, which provides a more effective
solution for P2P network to reduce the online energy consumption of nodes, so as to improve the
network security stability.
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Figure 1. Operation mechanism of the node service
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Figure 2. Status transition of service node
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Figure 3. State transition diagram of queueing model
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