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Abstract: Although nodes in peer-to-peer networks are viewed as equal entities in function, some of them have
much more importance than others in the aspect of overlay topology. This paper introduces the concept of “partition
node” to describe the topologically-critical nodes, whose failure may potentially lead to overlay partitioning. Then a
simple, effective and distributed method to detect and avoid partition nodes, is proposed. The results of simulation
show that the proposed method can optimize the overlay topology and remarkably improve the fault tolerance of
unstructured P2P systems under a dynamic environment.
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Fig.3 Node 1 can locate nodes 2, 3, 4 Fig.4 Node 1 can locate 2, 3, but can not locate 4;
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Fig.10 Effectiveness of the partition node avoidance

K10 73 mdlE G S IR AT R
KB 3R GO0 o 9 0 I AR HE o

AT WGy R T AR GER A o 1920 AR HT  H i, FATT S AL W 2% 45 RUEAN R OT BASRIE T Ab
RO, 1T 58 &5 U B0 7 56 W 4 o . [FRE 0 9 8% Lk [ RE 1) &5 RUBAN R R AE T A8 VRS 1E— K
93 RURE AR W SR 2 A0 AN B SR BUE 7 R P 4 0L SE B P T=5,10,20,50 K7 45 R BE S SR AT 1 A S IC.

2 2 (P g5 RN E 11 REAE TTL=3 IGO0 K, 24 T=>5 I it 900 A4 i R 30, 7 o I A 4 73 1,3 1t
W93 U G A S I A R A A M DR PR AR A A 1R T=10,20,50 I, 73 il 5 4y 1/3,1/4,1/10 F945 552K
20,78 55 B o BLAE TTL=4 FRE UL R, 24 T=5,10,20,50 I, 73 3 £ 1/3,1/5,1/6,1/10 (#1455 £ K24, 7 o6 P 4 o 1

Fig.2 Number of failed nodes with different failure periods
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Fig.3 Query success rate in different states
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Fig.12 Increment of query success rate
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Fig.13 Improvement of system fault tolerance (TTL=3)
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(c) Comparison of the fault tolerance
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Fig.14 Performance comparisons of linear chain connection and chordal ring connection
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Table 4 The effectiveness of our partition node avoidance algorithm (TTL=3)

FA o R LA R (I TTL=3)

TTL=3 Initial state After the 1st round operations After the 2nd round operations
Linear chain connection 171 72 25
Chordal ring connection 171 65 19

Table 5 The enhancement of system resilience to overlay partition, TTL=3, T=50
R5 ARG M o> FIHRHT) G 58 TTL=3, T=50.

TTL=3,T=50 Number of failed nodes
Linear chain connection 58 > 235
Chordal ring connection 58 > 254
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Table 6 Different load factors in different states
F 6 AFPRET & fEN 8l

Min load factor Max load factor Average load factor Load factor variance
Initial state 0.05 1.0 0.619 0.341
Steady state 0.05 1.0 0.635 0.227
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