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Abstract
Unstructured Peer-to-Peer (P2P) file-sharing networks are popular 
in the mass market. As the peers participating in unstructured 
networks interconnect randomly, they rely on flooding query 
messages to discover objects of interest and thus introduce 
remarkable network traffic. Empirical measurement studies 
indicate that the peers in P2P networks have similar preferences, 
and have recently proposed unstructured P2P networks that 
organize participating peers by exploiting their similarity. The 
resultant networks may not perform searches efficiently and 
effectively because existing overlay topology construction 
algorithms often create unstructured P2P networks without 
performance guarantees.
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I. Introduction
Peer-to-Peer (P2P) networks have been widely deployed in the 
internet. These networks are largely classified into two Categories, 
namely Structured Peer to Peer and Unstructured Peer to Peer. 
The structured P2P networks, constructed based on distributed 
hash tables. Unstructured peer to peer networks based on random 
search strategies(e.g., flooding). Without imposing any stringent 
constraints over the network topology. Unstructured P2P networks 
can be constructed very efficiently and have attracted far more 
practical use in the internet. They provide many services like file 
sharing, information retrieval and media streaming. 
P2P applications are popular because they provide low entry 
barriers. Prior studies (e.g., [1-2]) reveal that P2P services may 
dominate up to around 20 percent of internet traffic.

Fig. 1: Unstructured Peer to Peer networks

Object search is the essential building block in several P2P 
applications (e.g., file sharing, media streaming).  Gnutella  is 
the popular P2P search protocol, because Gnutella networks are 
unstructured and the peers participating  in the  network  are  
connected  to one  another  randomly  as  shown  in  Figure.1, 
and the peers search the objects in the networks through message 
flooding.

A. Existing Systems
The existing P2P file sharing networks (e.g., eDonkey) exhibit 
the power-law file sharing pattern. Based on such sharing pattern, 
we present a novel overlay construction algorithm to enhance 
the efficiency and effectiveness of searches in unstructured P2P 
networks.
Disadvantages of Existing Systems

Scalability problem arises when multiple requests arises at • 
a single time. 
Servers need heavy processing power. • 
Downloading takes hours when clients increases. • 
Requires heavy storage in case of multimedia content.• 

B. Proposed System
Our proposal has the following unique features: In a constant 
probability, the search hop count between any two nodes where 
1 < c1 < 2 is a small constant, and N is the number of active peers 
participating in the network.
In a constant probability of approximately 100 percent, the peers 
on the search path from the querying peer to the destination peer 
progressively and effectively exploit their similarity. Whereas 
some priors solutions require centralized servers to help organize 
the system, our proposal needs no centralized servers to participate 
in. Unlike most decentralized overlay construction algorithms for 
enhancing searches in unstructured P2P networks, our solution is 
mathematically provable and provides performance guarantees.
Advantages of proposed system

To present an unstructured P2P network with rigorous • 
performance guarantees to enhance search efficiency and 
effectiveness .
To progressively and effectively exploit the similarity of the • 
peers by using query messages.
To clearly outperform other techniques in terms of object • 
search.

Based on simulation results our proposal outperforms in terms 
of 

The hop count of routing a query message,1. 
The successful ratio of resolving a query,2. 
The   number   of   messages   required   for resolving a 3. 
query, and
The message overhead for maintaining and formatting the 4. 
overlay.

II. Related Work
In this section we mainly discuss about P2P networks that aim 
to exploit the similarity of participating peers. Li and Wu in [4] 
and Zhu and Hu in [5] conducted surveys on searching technique 
in P2P network. pSearch [6] and SSW [7] are content based P2P 
networks providing semantic search. Similar to most P2P networks 
based on distributed hash tables (e.g., Chord [8]) in pSearch and 
SSW, the participating peers need to maintain foreign indices, 
that is, the indices of the object stored in the remote peers. To 
locate an object, a requesting peer routes a message toward peer 
responsible for the key subspace where the object is indexed. In 
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contrast, we can construct an unstructured peer to peer networks 
where the participating peers need not to organize themselves into 
a rigid, deterministic topology structure, considerably reducing 
the maintenance overhead of overlay topology. Unlike pSearch 
[6] and SSW [7], the peers in the network hosts the objects of 
interest and maintain no foreign indices, eliminating storage 
bandwidth overheads for publishing and managing such indices. 
However, due to space complexity, we concentrate on optimizing 
searching protocol. We intend to offer semantic searches exploiting 
the similarity of participating peers. Finally, prior studies on 
maximizing the coverage of a flooding-based search can be found 
in the literature (e.g., [9-10]). While maximizing the coverage of a 
query message may not guarantee the efficiency and effectiveness 
of searches, ours aim at exploiting the similarity of participating 
peers.

A. System Design

Fig. 2: Class Diagram

III. Exploiting Peer Similarity
The let V be the set of peers participating in a P2P network. The 
peer similarity function measures the degree of the similarity 
between any two peers uЄV and v Є V in the system.
The peer similarity function:
F: V X V →IR()+

Here V= {1,2,3,4,5,6}. Peers 1,2,3,4,5 and 6, respectively, host set 
of objects O1={a}, O2={a,c}, O3={c}, O4={b,c}, O5={a,b,c}, 
O6={a,b}. Any two peers u and v have an edge in E if both peers 
share at least one common object

Fig. 3: An Example of a Peer Similarity

That is, F(u,v) =│Ou ∩ Ov ⁄ Ou U Ov│ , the value nearby an 
edge (u,v) indicates F(u,v).For example, in [11], F(u,v) is defined 
as the inverse of the cosine angle of the two summarized latent 
semantic vectors representing any two vectors u and v in a p2p 
network where each element in a summarized vector for any peer 
i calculates the total frequency of the corresponding keyword 
appearing in the data items stored in i.

Table 1: Notations We Used in this Paper

We note in this paper that designing peer similarity function is 
orthogonal to, but is out of the scope of, our study. Our proposal 
may refer to the peer similarity functions presented in the literature 
(e.g. [3, 14]). To guide the design and performance analysis of 
semantic unstructured P2P networks given any similarity function 
F (.). With the peer similarity graph, the theoretical performance 
analysis for the proposals in [11-12] can be performed.

A. Overlay Formation Exploiting Similar Peers
As previously mentioned, each peer u will connect to the peers 
selected among all peers in V _ fug that are most similar to u; 
that is, u intends to satisfy Property C1. Let  be the set of 
neighbors that u currently maintains in the network G = (V ,E). 
Define Acurrent as 

representing the averaged peer similarity value of u and u’s 
neighbors in Iu. By exploiting the peers most similar to u, u seeks 
a peer

and invites w as its neighbor such that

 where

is the peer among the neighbors of u that is most dissimilar to 
u. Possibly, u cannot accommodate any new neighbor if u has 
reached its maximum number of connections (maxu). If so, u 
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removes the most dissimilar neighbor and then invites a newly 
discovered similar one.
To discover the potential neighbors of u in our proposal, in addition 
to , u maintains its “two-hop” neighbors denoted by 

Specifically, u discovers to satisfy (3) and then invites w as its 
neighbor.

Algorithm 1. Peer u improves its Tu 

IV. Implementation & Results
We have developed an event-driven simulator to evaluate the 
performance of our proposal. The performance metrics we measure 
include the following:

1. Query Message Hop Count
The number of overlay hop count required for resolving a query. 
Regarding the hop count, we only measure those queries that can 
be successfully sent to their resolvers; the hop count of a query 
that cannot be successfully resolved is 1, otherwise. Possibly, there 
are multiple overlay paths between the inquirer (peer u) and the 
resolver (peer v). If so, we measure the shortest one among these 
paths. We mainly consider the progressive overlay paths. i.e., if

is one of such paths, then for all 1< i < k - 1.

2. Successful Query Ratio
The percentage of queries that can be successfully routed to its 
destination in a progressive fashion.

3. The Query Traffic Overhead
The messages required for successfully resolving a query 
include.

Messages that are successfully routed to their destination • 
(may be through different overlay paths
Those that reach dead end and cannot be relayed further.• 

4. The Traffic Overhead for Maintaining and Rewiring 
the Overlay Topology
This denotes the averaged number of messages required for 
maintaining and rewiring the neighbors of a participating peer.

A. Moudles
Login  Module.1. 
File Upload  Module.2. 
Search Module.3. 
Access Central DB.4. 
Routing Table  Module.5. 

1. Simulation Results
The hop counts of routing the successful queries, despite the 
unsuccessful ones, are shown in fig. 3.(a) for GES, SocioNet. As 
shown in fig. 3.(a) our proposal performs very well as most queries 
can be forwarded to their destination in no more than 10 hops

Fig. 4.(a)-(b) 

Fig. 4.(a) The query hop count, Fig. 4.(b) the successful query 
ratio, (≈ ln N), validating our analytical results. In contrast, some 
queries in GES and SocioNet may take more than 25 and 40 hops, 
respectively. Notably, GES performs better than SocioNet in terms 
of hop count of routing a query message. SocioNet performs poorly, 
as the resultant overlay quality may trap in a local optimum, where 
as GES depends on random walks to discover similar peers that may 
help bypass a local optimum. However, GES does not guarantee 
exploiting the most similar neighbors for any participating peer. 
Overall both GES and SocioNet do not perform well, that is, peers 
cannot efficiently exploit the similarity of participating peers in 
structuring the overlay geometry and effectively take advantage 
of peers similarity in routing the queries.
Fig. 4.(b) illustrates the successful query ratio (where the x-axis 
represents the number of algorithm rounds), considering the 
successful and unsuccessful queries. GES and our proposal improve 
the successful ratio of routing queries over time because they avoid 
trapping a local optimum by having the peers discover their most 
similar neighbors. Particularly, our proposal performs efficiently, 
and the success ratio of routing a query is approximately 100 
percent, validating our theoretical analysis in Corollary.



IJCST Vol. 4, ISSue 4, oCT - DeC 2013  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 398   InternatIonal Journal of Computer SCIenCe and teChnology

Fig. 4(c)-(d).
Fig. 4(c): The Overhead for Resolving a Query, (d) The Overhead 
of Rewiring and Maintaining the Network

Fig. 4(c) plots the simulation results, which are averaged over all 
successful queries with respect to the different algorithmic rounds. 
Our proposal performs very well in terms of the query overhead 
because our solution implements the search protocol which intends 
to take advantage of the similarity of the participating peers in 
the rewired overlay network. GES performs well at the expense 
of more algorithmic rounds and thus a slow convergence rate. In 
contrast to GES and our proposal, SocioNet generates considerable 
query messages.
Fig. 4.(d) presents the averaged message overhead required by 
each peer for rewiring and maintaining the overlay. The overhead 
includes that due to the collection of membership information for 
semantically similar and distant neighbors and that for rewiring 
the overlay interconnect.

V. Conclusion
In this study, we have presented an unstructured P2P network with 
rigorous performance guarantees to enhance search efficiency and 
effectiveness. In constant probability, a querying peer takes O(ln 
c N) hops (where c is a small constant) to reach the destination 
node capable of resolving the query, where as the query message 
can progressively and effectively exploit the similarity of the 
peers. The query can be successfully resolved in an approximate 
probability of 100 percent. Notably, the theoretical analysis further 
reveals that the competitive decentralized solutions do not perform 
well as the hop count of routing a query message in such networks, 
considering the exploitation of the similarity of participating peers, 
is in the polynomial of system size N. The Search protocol we have 
suggested in this paper, which takes the advantage of similarity of 
peers exploited by overlay network can considerably reduce the 
search traffic. Peers participating in a Peer- to-Peer network are 
often heterogeneous in terms of their network bandwidth, storage 
space, and computational capability.
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