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Replication strategy based on incentive mechanism
in peer-to-peer networks
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Abstract: To encourage peers in P2P network to provide their storage space saving replications and
strengthen cooperation between them, the replication strategy based on incentive mechanism was put
forward using information economics about principal-agent relationship and the incentive concept for
reference. The experimental results show that the proposed replication strategy can weaken the negative
effect brought about by noncooperation between peers as far as possible to create replications successfully,
and indeed improve search performance of P2P networks to a certain extent. Compared with classical
replication strategies, the new method can reduce search response time, promote search success ratio and
balance peers’ load.
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Replication-placement algorithm

1: Principal-peer send requests to neighbor peers;

2: Agent-peer received requests;
2.1: Q=sort(XU,);/ * Q BAEMAAIER Y HNES LA
YERURBE T HES * /
2. 2: Send agreeable message to node Q[i], goto 3;/ x i1 Q[i]
1) G VRSO SR AR BETT AU R« /
2. 3: Forward the requests, and send refusal message to node Q
[, goto 2;/ * 1781 QUIMAVERH R AR AR R » /

3: S=sortgrryw (RTTs) s / % S EZFC HAKIE IE 2 M-S VRS
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3.2: S"= sortymeru (S5 /# RAGAEL I KIS SRR 1
G x/
3.3: Send replication to agent-peer STi](i=0,1,2,+-,k—1);
3. 4; Principal-peer declare these agent-peers to network, and
save their information and pay reward;

4. if(K<(r) then Send request to another peers, goto 2;/ * K J&Z&
FET SO RIS ¢ R RN AL+ /

B2 BIAMEHEZE
Fig. 2 Replication placement algorithm
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Fig. 3 Data structure of replication
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Tab. 1 Proportion of different peers

scenarios cooperative peer disoperative peer uncertain peer

1 100% 0 0
2 50% 30% 20%
3 20% 50% 30%
4 0 80% 20%
20
18}
L 16
g
@ 12
g
210
&
8 -
6 L.
4 L
0 5 10 15
run / 10
(a) Scenarios 1
20

response time / s

run/ 10?

(c) Scenarios 3

K2 ZIHRSHREREHE

Tab. 2 Parameters and default values

parameters value
number of peers 1 000
number of files 200
searching algorithm flooding
share storage size of each peer 5
max connection degree of each peer 10
TTL 7

K SO T )
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—
S N A
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A~ &N

run/ 107

(b) Scenarios 2

—
S N~

response time / s

A O

10 15

(=]
(%

run/ 10>
(d) Scenarios 4

B4 2 FRN R A E

Fig. 4 Response time of search
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Fig. 5 Success rate of search
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