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A configuration method of small-delay
P2P overlay networks using geometric positions of nodes

TomMovA KITANI ! and YOoSHITAKA NAKAMURAT?2

P2P networks can achieve high scalability since they distribute service contents/resources
to multiple nodes in the network. In a P2P network, generally, each part of contents is labeled
and dispersed in the network, and it is managed by a distributed hash table (DHT). Even in
a huge network with 10,000 nodes, it is desirable that each node in the network can access
to all nodes with service contents in at most 10 hops since larger hops lead longer access
time. It is important to design the topology of a given P2P network because it makes a big
impact on its performance such as communication delay between nodes. In this study, we will
propose a topology where the network diameter is the logarithmic order of N (N denotes the
number of nodes). In addition, we will consider the communication delay of each link in the
topology and make it minimize under the assumption that the communication delay of links

is proportional to its physical distance.
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