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Abstract: Resource deployment is an effective means to improve search performance and can also be used to enhance the availability of
resource replicas in unstructured P2P networks. Most of the current studies focus on the quantitative analysis of various types of resource
replicas and distributed deployment strategies. During the resource deployment process each node selects resource replica exclusively for
deployment; however, the process lacks a consideration for deployment behavior interactions among participating nodes. In a P2P network,
each node keeps in touch with several other neighbors and are aware of local information, so each node can be assumed to be bounded
rational. This paper designs the performance-related payoff function through analyzing the relation between search performance and
resource deployment behaviors of nodes, and then models the resource deployment as an evolutionary game. In terms of the description of
game evolution, the study can effectively analyze the interactions among nodes and the expected search performance. The simulation
results indicate that the proposed resource deployment evolutionary model achieves higher success rate and approximate optimal average

hop counts while maintaining a relatively low redundancy.
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E% 1. Evolve process(-).

1. For each time slot ¢

2 For each node a (Vae<[1,N(?)])

3 While not reach the end of time slot

4 wait a random period of time;

5. select a sub-node a; (a;€s,) randomly to represent node a to issue a query;
6 search process;

7 End While

8 select the last search and compute node a,’s payoff;

9. select learning object / from the sub-nodes of visited nodes;

10. While /€5,

11. select another learning object /;

12. End While

13. If / is found and /’s payoff is higher than a;’s then

14. sub-node a; switches to /’s strategy with probability proportional to the payoft gap;
15. End If
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16. End For
17. End For
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Table 1 Parameters setting

x1 ZHWE

Parameter Value or type
Power-Law random graph (G, (x) = Li, (xe™"'*)/Li,(e™"*)) "
Topology i
E-R graph ( G,(x) =e*™")
Network size n=20 000
Average node degree d =6
Coefficient =18 000
Total resource types R=2 000
Resource type popularity Zipf’s law distribution
Searching algorithm Flooding
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Fig.3 Performance changes accompanied by evolution
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Fig.4 Performance comparison with other strategies
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Fig.5 Performance changes accompanied by evolution under different node capacity distributions
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Fig.6 Impact of node capacity and node degree to search performance
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Fig.7 Performance comparison with other strategies under power-law node capacity distribution
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