














(b) Final neighbor links

Fig. 11. Peer network connectivity

6) Summary of simulation results: From the above results
about clustering coefficient, characteristic path length, and
number of connected components, we observe some important
properties and trade-offs for the proposed routing algorithm.
We note that in all the simulations the characteristic path
length remains quite constant, while the clustering coefficient
increases rapidly and significantly. Moreover, the network
splits into a number of SCCs that is smaller than the number
of groups. These conditions characterize the emergence of
a small world topology in the peer network [231. This is a
very interesting finding, indicating that the peer interactions
cause the peers to structure the overlay in such a way that
communities of peers with similar interests cluster together in
order to find quality results quickly, while it is still possible to
have access to any network peer in a small number of hops.
To better illustrate the emergent small world structure,

finally we present Fig. 11, showing the peer network topology
in one of the simulations. Peers are located only on the
circumference, and they are arranged in a way such that peers
with similar interests are positioned adjacently. On the left
we see the connections in the initial random network, on
the right we see the connections in the final network. It can
be easily observed that there are more local (within group)
links and fewer long (cross-group) links on the right-hand-
side, indicating the network is becoming more clustered and
localized.

VI. CONCLUSION AND FUTURE WORK

In this paper, we proposed an innovative mechanism for
improving resource discovery efficiency in unstructured P2P
networks. Unstructured P2P systems present many desirable
properties such as simplicity, robustness, low requirement for
network topology, and keyword searching. Nevertheless, their
efficiency and scalability are severely limited by the adop-
tion of flooding-based routing mechanisms. We suggested an
adaptive routing algorithm in order to perform local dynamic
topology adaptations, driven by query interactions among
neighbors, in order to spontaneously create communities of
peers that share similar interests. Simulations under differ-
ent operating conditions substantiate that our technique can
properly work and that a small world network structure can
emerge spontaneously from the local interactions between

peers. As part of ongoing work, we are investigating the
dynamics of network changes (joins, departs, content changes),
and alternative representations for queries and profiles (e.g.,
LSI, semantic annotations).
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