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Abstract —C-—=<== P —

In recent years, peer-to-peer (P2P) computing has become a promising technique that
takes advantage of vast number of resources on the Internet. P2P computing has attracted
significant attention by the use of distributed resources in a decentralized manner. The
overlay and resource discovery, two essential elements of P2P corﬁputing, are seen as
excellent resource lookup alternations for large scale distributed systems. In order to
provide an available resource discovery issue in dynamic distributed application in the
future, we mainly investigate the impact of heterogeneity, hierarchy and churn of network
on efficiency of both overlay and P2P discovery algorithms, as well as how to search more
efficiently with semantic support for them in this dissertation.

The work we have completed and the main achievements in this research are described
as follows:

(1) The influence of heterogeneity and hierarchy on P2P overlay is analyzed. We
proposal a hybrid structure model combined with the characteristic of super-peer and
hierarchical structure. By quantity analysis, the impact of super-peer and hierarchical
structure on discovery algorithm efficiency is testified.

(2) The P2P lookup algorithms based on super-peer overlay are seen as an excellent
discovery mechanism since super-peers can provide faster, more effective and robust
discovery using global uniform information. However, the key problem affecting the
routing performance is the fluctuation of network, which makes data shifted and generates
considerable overhead on maintaining the global uniformity of routing information. We
analyze the deficiency of Gossip protocol used by current super-peer maintenance algorithm
and propose a Power Sorting Multicast algorithm and index self-recovery mechanism to
decrease efficiently maintenance traffic and restore the system to stable state, preserving
the availability of discovery algorithm.

(3) Various applications under different scenarios require lookup service correspondingly to
meet their demands. By analyzing the quality of two kinds of lookup algorithms, a hybrid
lookup algorithm is brought forward, which switches adaptive route strategies using a
hybrid switch model with QoS in dynamic environment. It speeds up the lookup process
and reduces the routing delay with improved " super-peer” manner. The experiments

contrast and analysis showed that hybrid lookup algorithm enable adaptation of the



NERRRABLARE
different degree of churn.

(4) Problems of P2P resource discovery supporting semantic search are analyzed in
unstructured and structured overlay. Instead of using exact keywords to search content in
DHT system, we present another way by using the attribute vectors of describing content
and propose a semantic mapping model as an extension of Chord to discover content using
the attribute vectors, which enhances the search with semantic support.

Peer-to-peer overlay, a more promising topology construction, promotes the
development of Application Layer Multicast. Analyzing three overlay constructions of the
P2P-based ALM from single-tree, multi-tree to mesh, some key problems affecting the
multicast performance are considered including the tradeoff between depth and out degree,
the available ratio of leaf nodes, and the influence on the churn of overlay. A new P2P
multicast algorithm is proposed to solve the impact of heterogeneity in the outgoing
bandwidth capabilities of nodes through an adaptive out degree method. The experiments
show it can make efficient tradeoff between depth and out degree, increasing the available
ratio of leaf nodes.

The related research in P2P computing area can be directed by this research results at
some degree. The research results can also be applied in the study and development of
distributed resource lookup, semantic resource management, Web service, and
information management system, and so on.

Keywords: resource discovery; hybrid structure; churn of overlay; semantic overlay;

multicast; P2P computing
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