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Most peer-to-peer (P2P) applications including file sharing and streaming applications
form overlay networks for communicating among peers that are oblivious to the underlay
network topology. As a result, a large quantity of unpredictable traffic is generated on the
Internet. In particular, the unwanted cross-domain traffic proves to be costly for the ISPs.

This raises the problem of P2P traffic localization.

[SPs or network operators often control P2P traffic by bandwidth throttling or limiting
and/or even blocking P2P systems in their network. However, this is not an overall
solution for the fundamental concern of the ISPs, which is to reduce the cross-ISP/AS
traffic. A variety of methods have been introduced to solve the problem, and many works
proposed that the consideration of peer location would reduce the cross-domain traffic and
conserve the bandwidth. To realize traffic localization, P2P systems must be essentially
equipped with locality-aware neighbor peer-selection mechanisms. Almost all of existing
approaches, however, focus on solving the problem on the application layer. Several
modifications of the existing P2P systems are therefore inevitable as one of the following

reasons-

¢ The enhancement of trackers to efficiently gather information of the underlay
network and to provide this information to the P2P applications. On the P2P]
application side, an appropriate protocol to communicate with the enhanced

trackers must be implemented.

e The modification of the P2P application software to upgrade the current neighbor
peer-selection procedures because P2P applications currently only employ random|

and/or round-trip time (RTT)-based strategies.
e Both of the above.

In this dissertation I propose a novel approach for P2P traffic localization without any

peer reaction. The proposed approach requires neither dedicated servers, nor collaboration

between ISPs and P2P users, nor modification of P2P application software. In particular,




this dissertation offers the following main contributions.

First, I proposed a peer list modification method for traffic localization. The peer lists are
modified for localizing before they arrive at the application. The experiments evaluating
on a popular P2PTV, namely PPStream, prove the effectiveness of the proposed method on

the problem of traffic localization.

Secondly, I proposed a video request packet redirection method for traffic localization. In
this method, video data request packets that are sent to the peers not contained in the
localized list are modified to redirect to peers in the localized list. Experimental results

show that the method successfully realizes traffic localization on PPStream.

Thirdly, I proposed a novel method for localizing P2P traffic hierarchically with multiple
levels including AS level, ISP level, and country level. The method is completely
independent of P2P applications. The idea is that, if we intentionally degrade the quality|
of connection paths of inter-domain traffic, we can turn the inter-domain traffic into the
intra-domain traffic since a querying peer will tend to remove the inter-domain
connections and select the local connections instead. To achieve this idea, I proposed three
different schemes including delay insertion, forcing packet loss, and bandwidth limitation.
Experiments on different P2P streaming applications indicate that the hierarchical traffic
localization method not only reduces significantly the inter-domain traffic but also
maintains a good performance of P2P applications. This method is also the most

significant contribution of this dissertation.

Finally, I proposed a router collaboration scheme to combine with the peer list
modification scheme for traffic localization. In this method, the local peers are collected at
not only one router but also many routers. Clearly, the peer list modification scheme will
become much more effective in combining with router collaboration scheme because we
will have more local peers in hand. This has been proven by experimental evaluation on
PPStream.




