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CHEN Kang YU Hong-Liang ZHANG Kun

(Department o f Computer Science and Technology, Tsinghua University, Beijing 100084)

Abstract  File sharing is one of the most important applications based on the peer-to-peer net-
work structure. In such application, the data transferring speed is more important than the net-
work latency. The authors have done some work on the replication algorithms based on the peer-
to-peer network. Such algorithms are meaningful for improving the reliability of network applica-
tions as well as reducing the network traffic. For improving the performance of file sharing with
reduced network traffic, this paper proposes a method called PLLAR (Popularity and Locality-
based Adaptive Replication). PLAR is based on the locality and popularity of objects as well as
applying the mixed server selection method and remote boosting schemas. PLAR is used in the
authors’ Granary system which is data storage system for wide area network. The experiment re-
sults show that PLAR can improve the download speed over 60% on average which means that it

can improve the sharing as well as reducing the network traffic.
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Background

This paper belongs to the research filed of peer-to-peer
computing. Peer-to-peer computing is one form of distributed
computing that does not rely on any central nodes to provide
services. The applications of peer-to-peer computing include
the file sharing, data streaming as well as data backup. The
researchers have done several works on the infrastructure as
well as the applications of peer-to-peer computing. The re-
search of peer-to-peer infrastructure is to make a model of
underlying network on how to provide the basic interconnec-
tion network. Currently, there are two kinds of network in-
frastructure; one is structured peer-to-peer network which
constructs the network with some structures such as distrib-
uted hash tables. The other is un-structured peer-to-peer net-
work which does not contain any structure of the network
and based on some technologies like message flooding or
broadcasting. Structured peer-to-peer is more interesting and
researchers have built and used various structured. The au-
thors Granary system is also based on the structured peer-to-
peer network for data storage and sharing. Some other re-
searches of peer-to-peer computing focus on the applications
of such computational model. One important of application is
the data storage to wide area network. The authors” work is
also about the data storage and sharing. Other applications
like content delivery network, data backup as well as media
streaming. Current work focuses on some aspects of storage
like data availability, data consistency as well as data loca-

tion. The authors’ work is on another aspect as to improve
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the download capability of the file sharing system. This is
quite important while the sharing of objects is practically
used. User experiences are getting better with fast down-
loading capability. The method is called PLAR. PLAR is
based on the locality and popularity of objects as well as ap-
plying the mixed server selection method and remote boosting
schemas. PLLAR is used in our Granary system which is data
storage system for wide area network. The experiment re-
sults show that PLAR can improve the download speed over
60% on average which means that it can improve the sharing
as well as reducing the network traffic. This work was sup-
ported by the National Natural Science Foundation of China
under grant Nos. 90718040 and 60603071, the National Basic
Research Program of China under grant No. 2007CB310900,
and the National High Technology Research and Develop-
ment Program (863 Program) of China under grant
No. 2008 AA01Z112. Those algorithms are meaningful for
improving the reliability of network applications as well as
reducing the network traffic. The team has done several
works on the field of peer-to-peer computing. Granary was
built to show the capability of storing the data reliably on the
wide area network. The internal structure as well as some
other issues such as data distribution, object location has
been discussed in some other papers. This paper focuses on
the features for improving the user experience with improved

downloading capability.



