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Abstract

Peer-to-Peer (P2P) Video-on-Demand (VoD) systems are widely researched for the
realization of low-cost VoD services. This dissertation discusses methods for peer
search and video data transmission scheduling on P2P VoD systems, and proposes
novel methods for these two functions with a focus on video-data popularity.
Video-data popularity is defined as the data’s diffusion ratio in the P2P network and
it significantly impacts the efficiency of P2P VoD systems.

This dissertation proposes HyDiff, Hybrid search based on Diffusion ratio for peer
search. HyDiff uses search-target popularity estimated by local popularity for
choosing search strategy. Existing hybrid search methods use the request rate to
estimate search-target popularity. However, it is difficult to retain high efficiency
because a large gap between the measured request rate and popularity exists in
some cases. The proposed method bases its popularity estimation on local popularity.
As a result, the search efficiency is expected to be retained in the proposed method.
Efficiency of the proposed method in terms of the response rate, response time, and
maintenance cost is evaluated by simulation.

This dissertation also proposes Piece Lending for video data transmission
scheduling. Piece Lending adopts a lending approach in which the P2P system lends
receiving rights for low-popularity pieces to a newly joined peer, and then later
collects contribution from the peer in compensation for using rights after the peer
have obtained enough pieces. In existing methods, low-popularity piece pushing from
the video provider node is required for newly joined peers. In the proposed method,
P2P systems provide receiving rights for low-popularity pieces to newly joined peers.
They use these receiving rights to receive low-popularity pieces from other peers
without support from the video provider node. Efficiency of the proposed method in
terms of the utilization ratio of peer transmission capacity and start-up latency is

evaluated by simulation.
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