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Abstract of Bachelor’s Thesis - Academic Year 2008

LinkPoint: A P2P System with DNS Proximity
for Saving Network Traffic

This thesis explains a method for solving traffic problems on Peer-to-Peer (P2P) systems
in the current Internet architecture, and verifies the effectiveness of the method. P2P is
difficult to be managed and controlled over a network, while its properties such as load
balancing and fault tolerance are considered as their strengths. In particular, P2P network
topologies deployed without considering the lower-layer topologies affect a wide range of
network traffics. Therefore, aggregation of those traffics is a problem to solve for the
entire Internet.

In this thesis, DNS proximity is studied for aggregating the affected areas of those net-
work traffics. In the research, network distance is defined as a distance between managed
DNS domains. The proximity is determined by observing domain level longest match com-
parisons and Levenshtein distances? on Fully Qualified Domain Names (FQDN) obtained
from node IP addresses.

In order to prove that the proximity can be measured by FQDNs, the author experi-
mented on operation on the real network, as well as calculation of network distances on
sample data collected from actual P2P networks. In the experiments, a network distance
obtained from FQDNs is compared to the Hop-Count that are used for measuring traffic
information on existing methods. From the experiments, it was proven that the method
of utilizing differences among FQDNs as network distances is more efficient because of its
low cost.

With this method, the author hopes, evolution of the Internet would be promoted as
well as possibilities of P2P systems. Moreover, proximity is not only a critical concept
for designing an efficient P2P system, but also a necessary concept for various aspects of
the society in terms of accommodating limited amount of resources. The author envisions
that this research on proximity will offer an important support to the society for analyzing
and developing possibilities of ubiquitous and mobility societies in the near future.

Keywords :
1. P2P, 2. Neighbor Selection, 3. Locality, 4. Network Distance, 5. Traffic Engineering

Keio University, Faculty of Environment and Information Studies
Yusuke Kuromiya

2Levenshtein distance between two strings is given by the minimum number of operations needed to
transform one string into the other, where an operation is an insertion, deletion, or substitution of a
single character. (Wikipedia)
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