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Abstract
A Peer-to-Peer network is a collection of heterogeneous distributed 
resources, which is connected by a network. It allows communication 
between two systems where each system is considered equal. Peers 
are different from each other in many aspects, like bandwidth, CPU 
power, and storage capacity. In this paper, we have implemented 
Flooding based approach, Differentiated search algorithm and the 
Random walk with differentiated search algorithm to improve the 
search efficiency of Unstructured P2P and the Comparison of these 
three methods are made based on the execution time.
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I. Introduction
Peer-to-peer systems have recently gained much popularity in 
the research community as well as among the general public. 
The original intent of the P2P concept is to treat each participant 
equally where heterogeneity is widely exists between the deployed 
P2P networks. It create low cost and easily accessible publishing 
environment. This networking is an alternative to the client-server 
model. The two main categories of P2P systems are Structured 
P2P and Unstructured P2P.
Structured P2P networks use a global protocol so that searches can 
be routed to any peers/nodes by any peers/nodes on the network. 
To retrieve rare files, more structured overlay links are required. 
The most common structured P2P network is the Distributed Hash 
Table (DHT) [1]. 
Unstructured P2P networks establish links more arbitrarily. To 
join, a peer only has to copy the links of an existing node and 
then add its own links as it develops. To find a desired file, the 
request must be flooded throughout the network and there is no 
correlation between peer and content.
In this paper, we describe the search techniques of Unstructured 
P2P network and the comparison is made on execution time. 
The remainder of the paper is organized as follows: Section II, 
focuses on Unstructured P2P system, section III, discuses on 
search techniques in  Unstructured P2P system. Section IV, deals 
with the implementation and results and section V, summarizes 
our work.

II. Unstructured P2P System
Unstructured P2P systems do not impose a certain structure to 
the network. Those systems are aptly named unstructured since 
each peer is directly connected to a small set of other peers, 
called neighbors, making the network more Ad-Hoc in nature. 
The absence of a structure makes such systems much more robust 
and highly self-healing compared to structured systems, however, 
at the cost of reduced scalability. Fig. 1, shows the structure of 
Unstructured P2P system.

  
Fig. 1: Unstructured P2P

III. Search Techniques in Unstructured P2P
P2P systems support the simple object lookup by key or identifier. 
Some existing P2P systems can handle more complex keyword 
queries, which find documents containing keywords in queries. 
The most commonly used searching techniques are forwarding-
based. Starting with the requesting node, a query is forwarded (or 
routed) node to node until the node which has the desired data (or a 
pointer to the desired data) is reached. To forward query messages, 
each node must keep information about some other nodes called 
neighbors. The information of these neighbors constitutes the 
routing table of a node.
There are many search techniques [6] available to search for data 
in P2P networks. These search techniques could be classified 
into two groups The conventional search technique is known as 
flooding based approach and advanced search technique such as 
Differentiated (Diff-search) search approach and Random walk 
approach [11].

A. Flooding Based Search Technique
The conventional search technique used in the P2P networks is 
a broadcast search and is also known as flooding. This technique 
is widely used in unstructured P2P networks like Gnutella [2]. 
In this type of search, each peer receives and processes every 
single query. Every query has a unique identifier associated with 
it. When any peer gets a query, it checks the unique identifier of 
the query to verify whether it has already processed the query. 
This is done to make sure that every peer processes a query no 
more than once. Fig. 2, shows the flooding approach.

Fig. 2: Flooding

B. Differentiated Search Algorithm 
The Differentiated Search algorithm [9], improves the search 
efficiency of unstructured P2P networks by giving higher querying 
priority to peers with high querying reply capabilities. In this 
algorithm, a query consists of two round searches. In the first 
round search, the query is only sent to the ultrapeer overlay. If 
the first round search fails in the ultrapeer overlay, the second 
round search will be evoked to query the entire network. Here, 
we assume the entire P2P network is connected peers. Two round 
query operation is shown in fig. 3.
Query reply operation is shown in fig. 4. If the search message 
is the first round, the responding peer will simply send back the 
query reply. Otherwise, it will check its own ultrapeer’s status. If 
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the responding peer is not an ultrapeer, it will send back a query 
reply and update the ultrapeer metric, i.e., the number of effective 
files. If the responding peer is an ultrapeer, it will send back a query 
reply and wait for a period for a new incoming connection.

Fig. 3: Two Round Query operation

The Diff Search algorithm is enhanced by uploading indices [10] 
of leaf nodes to Utrapeers such that the indices of all the shared 
files are searchable in the first round search. Since the Ultrapeer 
overlay shares the majority of files, the cost of index operations 
is small.

Fig. 4 :Query Reply Operation
 
The basic objectives of our topology creation algorithm are:

Each leaf node has at least one ultrapeer as a neighbor1. 
The ultrapeer overlay is a connected graph2. 

Ultra peer selection is based upon the peer’s computing capabilities 
such as bandwidth, CPU power, memory and the content capacity. 
Ultra peer over lay is formed by detect all the separated clusters 
consisting of Ultrapeers and connect them with each other 
which h form a connected topology. Fig. 5, shows the Ultrapeer 
formation.
        

 
Fig. 5: Ultrapeer and Leaf Nodes

C. Random walk with DIFFERENTIATED SEARCH
To avoid the exponentially increasing flooding traffic the random 
walk method is used. The random walk achieves a high search 
success rate using the replication technique. The files are replicated 
in the network to increase the search efficiency of unstructured 
P2P.Random walk is different from the Diffsearch in that we group 
the peers with high query answering capabilities together and 
query those peers before searching the entire work. The random 
walk applied on the ultrapeer overlay to further reduce the search 
traffic.
In this approach we first invoke the duplicate file to all the peer 
nodes. So the copy of the file information is shared by all peer 
nodes. Due to the replicate file information, the query is sent only 
to the Ultrapeer overlay and it does not move to the second round 
search and the search traffic is further reduced.

IV. Experimental Results
In this section, we describe the experimental results of Flooding, 
Differentiated search algorithm and random walk with 
Differentiated search and the comparison of these three methods 
are evaluated based on the Execution time factor. All experiments 
were tested on an 800 MHz, 256MB memory, and Pentium IV 
processor running on Win98 and algorithm was coded in JAVA 
and the Comparison of execution time is shown below.

Fig. 6: Execution Time
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V. Conclusion
In this paper, We have implemented the flooding based approach, 
the Differentiated Search algorithm and the random walk with 
Differentiated search algorithm  to improve the search efficiency 
of Unstructured P2P and the comparison was done based on 
the execution time and it was found that Random walk with 
Differentiated search algorithm  is more efficient.
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