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Abstract: With the help of distributed Hash table, the structured P2P (peer-to-peer) network has a short routing
path and good extensibility. However, the mismatch between the overlay and physical network becomes the obstacle
in the way of building an effective peer-to-peer system in a large-scale environment. In this paper, a generic,
protocol-independent approach is proposed to solve this problem. This method is based on the swaps of peers. By
discovering and performing the potential swaps that are beneficial to the match between overlay and physical
network, it can reduce the average latency and improve the performance of the system. The experimental results
show that the approach can greatly reduce the average latency of overlay networks. Moreover, the cost of overhead
is controllable. Besides, if combining this approach with other protocol-dependent ones, the performance can be
further improved.
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Tablel The notation table
1
Notation Meaning
\% The set of all nodes in the system
E The set of all edgesin the overlay network
to The time before the swap of node u and v
t1 The time after the swap of node u and v
Ny The neighbor set of node u at t;
d(i.j) The latency between nodei and j
Ly, The accumulated latency value of overlay
AL The average latency of the overlay
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Table2 Parameters selection in the experiment
2
Parameter Meaning Default value (type)
ts The transit-stub model ts-large
n The number of nodes in Chord 600
TTL Time-to-Live for probing 2
T The timeinterval for node swapping 1min.
S5 The percentage of nodes join and |leave simultaneously 0
t The timeinterval that % nodes join and leave 1 min.
activity One parameter of adaptive probing 0
threshold One parameter of adaptive probing 0
b One parameter for PNS version Chord 2
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