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Update Propagation Based on Tree Structure
Considering Data Access Frequency in Peer-to-Peer Networks
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Abstract Recently, there has been increasing interest in research of data sharing in peer-to-peer networks because
of high performance computers and advance of network infrastructure. In a P2P network, it is effective to replicate
data items on multiple peers for efficient data retrieval, improving data availability, and load balancing. In such a
environment, a data update occurred on a particular peer should be immediately propagated to other peers holding
its replicas. In our previous work, we have proposed a novel update propagation strategy using a tree structure
for delay reduction and load balancing. This strategy creates an n-ary tree whose root is the owner of the original
data and the other nodes are peers holding its replicas, and propagates the update information according to the
tree. However, since this strategy propagates the update information to all the replica holders every time an update
occurs, the load of update propagation becomes large. In this paper, we extend our previous strategy to selectively
propagate each update information considering the data access frequency of each peer. The extended strategy prop-
agates the updated data to peers which frequently access the data, whereas, only a small message informing that
the replica has become stale is propagated to peers which rarely access the data. This approach reduces the number
of peers that receive the updated data of large volume, and reduces the load and the delay of update propagation.
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