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Abstract A peer—to-peer web caching has been studied recently as it can reduce the traffic
converged on the server side and can support the traditional web caching model. Although the
peer—to—peer web caching has the merit of having additional cache space from the local caches of
peers without additional infrastructure, several constraints such as dynamic participation and local
caching strategy caused by the autonomy of peers in peer-to-peer networks may limit the performance
of the peer-to-peer web caching. To overcome these limitations, we propose an efficient
directory-based peer-to-peer web caching system under dynamic participation of peers. In the
proposed caching system, we present new peer selection and replica management schemes by
introducing the concept of the object lifetime in P2P networks. We evaluate the effectiveness of the
proposed system through trace-driven simulations with a web log dataset. Simulation results show
that the proposed system has higher accuracy and fewer redirection failures than the conventional
directory-based P2P web caching system in feasible peer-to-peer networks.
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IF (A4 receives x from the server)
X is stored in the local cache of A;

ELSE
A calculates DTy%

ELSE

ELSE IF (4 receives x from B who is one of the neighbors in the neighbor list)
IF (there is enough space for x in the local cache)
X is stored in the local cache of A4;

A reads DT from the neighbor list;
// t" is the time when the x was stored in B
A reads the request rate for x from the neighbor list and calculates RTY;
IF (DT >= D75 AND DTy >= RT)
X is stored in the local cache of A4;

After shown to 4, x is not stored in the local cache of A;
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<Neighbor_IP_Address, DT _of Neighbor> >
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