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Abstract—Peer-to-peer (P2P) network systems gain a huge 
popularity due to their scalability and reliability in architectures 
and search facilities. Basically, most of the real world P2P 
network is unstructured. Due to their unstructured nature it is 
often impossible to pre-define the searching criteria. As a 
solution, flooding scheme is used in most cases. But one major 
limitation of flooding is its query overhead and unnecessary use 
of bandwidth. In this paper, we propose a novel mechanism to 
improve the search efficiency in unstructured P2P networks. The 
method is based on feedback biased walk. Instead of keeping only 
the feedback report a peer keeps measuring its rank among the 
neighbors, this algorithm maintains another rank index for a 
peer that indicates the reliability to make a successful query hit 
through that peer. Cumulative Feedback-biased Walk (CF-walk) 
removes the limitations of unstructured P2P networks based on 
flooding point and cache based searching, improves the hit rate in 
case of search resources and reduce the query delay. Extensive 
simulations show that it improves the workload and reduce query 
traffic. 

Keywords—P2P Networks, Unstructured P2P, Feedback-
biased walk, Scalable, Rank based. 

I.  INTRODUCTION 
At the present time P2P network is termed as so much 

essential part of searching approach in network. It is also now 
emerges as the dominant model for the networks of the future. 
The P2P paradigm dictates a fully distributed, cooperative 
network design, where nodes collectively form a system 
without any supervision. For enhancing the search 
performance, social networks have been utilized to develop 
P2P applications with the cooperation between peers[2] and 
the P2P structures based on social networks [4], [5]. Social 
relationship is the part of sociology, which is studied by 
sociologist from many years ago [6], [7]. From the increasing 
of the popularity of the internet as well as increasing the 
number of user of computer networks the social behaviors 
[10], [11] as well as complex interpersonal on-line relationship 
has been created with the assistance of various kinds of social 
network applications , like: Facebook [8], Myspace [9], Orkut 
etc. People share same interest to each other as well as talk to 
each other via network. P2P make use of various kinds of data 
sharing purposes. According to the data sharing P2P can be 
divided into three categories: mixed, structured and 
unstructured P2P system [12]. 

 

Structured P2P data sharing systems such as Chord [13], in 
this system is strictly controlled, as with the distribution Hash 
table, the data strictly mapped to the node, such systems have 
more efficient query routing, it ensure that the routing hop of 
querying data objects no more than O(log N). On the other 
hand, because of the topology maintenance costs is expensive 
and it does not support complex and fuzzy retrieval, resulting 
in its application is still not very widespread at the present 
stage. 

Gnutella [14] and KaZaA [27], are the example of 
unstructured P2P systems. There is neither any centralized 
system nor was there any the data to place and control 
mechanisms. The practicality of P2P networks relies on the 
data location and extraction efficiency. How to efficiently 
search for resources on the P2P network is one of the most 
significant issues. From the user point of view, the algorithm 
is good or bad will directly affect the quality of services (such 
as time delay, the satisfaction of the results, etc.), as well as 
the user experience. 

In P2P networks the resources are not stored in a single 
server but scattered in all of the other nodes. As well as 
although the ideal of P2P network each node is equal in 
practice their ability to provide resources to different [15] 
nodes heterogeneity exists, the search methods need to take 
into account whether the nodes should be given different 
priorities and approach. In this paper, we will discuss how to 
remove the limitations of unstructured P2P networks based on 
flooding point, cache based searching as well as how to 
improve the hit rate in case of search resources and reduce the 
query delay, improve the workload, reduce query traffic, 
ensure user flexibilities and give service according to the 
priority of the user is the goal of this paper. The rest of the part 
of this paper is organized as follows: related work, proposed 
method, performance analysis, simulation results and 
conclusion. 

Section II briefly introduces different kinds of searching 
algorithms in peer-to-peer networks and the recent progress in 
social networks studies. Detailed descriptions of the proposed 
model and assumptions are presented in Section III. Our 
mathematical and analytical results are provided in Section IV. 
Simulation results are presented in Section V and Section VI 
presents the conclusion as well as the scope for future work. 
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II. RELATED WORK 

A Peer-to-Peer (P2P) network consists of a collection of 
nodes that communicate with each other through direct 
connection. In P2P networks, nodes are not assigned a fixed 
role and so can act as both client and server. Nodes are 
capable to provide services for other nodes. For instance, 
nodes in P2P file sharing networks provide files to each other 
through direct connections among the nodes. A direct 
connection between two nodes is represented by a logical 
network link as well as a structure formed by logical links and 
nodes, that is, a P2P network topology, can be formed freely 
[1]. 

Generally most of the searching schemes in unstructured 
P2P networks are forwarding-based [16], including iterative 
deepening [17], local indices [17], k-walker random walk [23], 
modified random BFS [21], two-level k-walker random walk 
[20], directed BFS [17], intelligent search [20], routing indices 
based search [19], adaptive probabilistic search [24], and 
dominating set based search [18] etc. These schemes are 
different variations of flooding used in Gnutella [14]. They 
can be classified as deterministic or probabilistic [22]. At first 
the non-forwarding concept was proposed in GUESS [25]. In 
case of non-forwarding approach each node fully controls the 
entire process of its own queries. Each node directly probes its 
own neighbors in a sequential order until the query is satisfied 
or until all neighbors have been probed. Every node uses a link 
accumulation to keep information about its neighbors. There is 
one entry for each neighbor in the link accumulation. These 
link cache entries are refreshed through periodic pings. For 
adding new neighbors into the link accumulation, each node 
also requests that its neighbors select a certain number of their 
own link cache entries and return them in the pongs during the 
periodic pings [16]. 

 In case of cache-based search algorithm when a node of 
the remaining load capacity is high then it will be the center 
node as well as create a joint topology area with the nearby 
nodes together. It is needed for the center node and the 
ordinary nodes to store the index cache, at the local region the 
overheating resources will be copied to the local for this 
approach [26]. 

Flooding [14] is a popular query scheme to search a data 
item in fully unstructured P2P networks such as Gnutella. 
While flooding is simple and vigorous, its communication 
overhead, that is, the number of messages, increases 
exponentially with the hop number. In case of search for 
resources most of the messages visit the node that has been 
searched in the same query, we can say as duplicity of 
messages. As a result communication overhead and scalability 
is the main problem in this approach. 

Interest-based shortcut [28] is used to avoid the blindness 
in random walks. In case of blind search nodes do not store 
any information regarding object locations.  Every search 
requires contacting several nodes within some distance called 
time to live (TTL), creating enormous overhead to all nodes 
involved. By favoring nodes sharing in similar interest with 
the source, which can be regarded as a variation of Markov 
random walks, biased towards some specific nodes. Markov 
random walks may accelerate the query process to some extent 

in some cases. On the other hand it causes new problems, such 
as nodes in an interest group have formed a cluster, and query 
messages can be artificially restricted in this specific cluster. 
Therefore, the query procedure should shorten the covering 
time of the whole cluster instead of the hitting time of some 
specific nodes in it. As a result, Markov random walks work 
poorer than uniform random walks if both of them can be 
confined in specific clusters. 

III. PROPOSED METHOD 

In this paper we mainly proposed a novel method that 
enhanced the performance of Feedback biased walk. In 
Feedback biased walk a walker selects the neighbor, to 
forward the query, with the highest probability if that 
particular neighbor has replied a feedback with many results 
records before among all the neighbors of the peer that 
initiates a query or currently the forwarder. The selection for 
the best neighbor is based on a metric that indicates how many 
times it makes a query hit. A query hit is called when a peer 
makes a successful reply against a query. When the system is 
initialized all peers are treated as same. 

In cumulative feedback-biased walk each peer in the 
network maintains two indices of feedback. It maintains one 
index to keep the ratio of query hit it induces in respect to 
query requests. Another index it keeps refers to the ratio of the 
collective feedback of its neighbors those pass a query hit 
reply through this particular peer. For example node A will 
maintain a rank that indicates the performance of itself that is 

 

PA = Qhit/Qreq              (1) 

 

Where Qreq is the total number of query requests A 
receives and Qhit is the total numbers it makes a query hit. The 
value of PA denotes that how likely node A is responsive to a 
particular query request. The cumulative feedback index 
maintains by a node is 

 

CPA = Qrep/Qreq                 (2) 

 

Where Qrep is the total number a query hit reply goes 
through node A. The CPA denotes the path reliability through 
node A as it collects the total successful responses through this 
path. To get better performance a node uses both the ranks on 
demand. In this paper we propose an efficient approach to 
search in unstructured P2P network. When a node A initiates 
or forwards a query it chooses the node that has the highest 
CPA value among the neighbors those connected directly to 
node A. If the TTL value is 1 then node A will choose a node 
based on the value of P that is its individual performance 
metric. 

 

IV. PERFORMANCE ANALYSIS 

In figure 1 we studied a case where 7 peers form a network 
with different degree of connectivity with each other. Node A 
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issues a query with TTL value set to 3 and hence is called as 
the query issuer. To start a query search over the network it 
first searches the indices of its vicinity. As it is a query issuer 
so it sends the message to the neighbor whose Cumulative 
Feedback is better. From the rank table A finds B to be the 
suitable route to go deep as it can yet travel 2 more hops. In 
node B, it will search the local contents if it can match the 
search. If thus then it become the query hit node. But in this 
case it fails to have the desired content and decides to forward 
the message. Again it checks the rank table and determines D 
to be the best node to forward the message. Before forwarding 
the message to D, B decreases the TTL value by 1. Hence the 
message reaches to node D with TTL = 1. In this case D will 
be interested to consider the individual performance rather 
than cumulative one as the message can move only one more 
hop if necessary. D again fails to make a query hit and thus 
checks the rank table to forward the message to node G which 
makes a query hit and reply on the same path. During the 
search the related nodes update both the feedback indices in 
rank table and with the query message each node informs 
another participating in the search procedure through the 
packet header.         

V. SIMULATION RESULTS 
We conducted the simulation on a graph with 1000 nodes. 
Degrees of each node vary within the range of [3,100] with an 
average value of 35. The TTL value was considered to be 10 
initially. For a better comparison between max-feedback 
biased walk and our proposed mechanism cumulative 
feedback biased walk we conducted a simulation for a certain 
period with an increasing rate of TTL values. We figured out 
the comparison by setting up the TTL values within a varying 
range of 1 to 100. We consider the network remain almost 
stable and didn't change the topology frequently.  Figure 2 
shows the performance comparison of success rate between 
max-feedback biased walk and Cumulative feedback biased 
walk. 
 

 

 

 
Figure 1. Cumulative Feedback biased Walk procedure. 

TABLE 1. INDIVIDUAL AND CUMULATIVE FEEDBACK RANK FOR 
EACH PEER (RANK TABLE) 

Peers Individual Rank Cumulative Rank 
A 5/12 7/12 
B 3/15 8/11 
C 6/16 9/13 
D 4/18 9/15 
E 8/14 10/13 
F 4/12 5/10 
G 9/17 6/14 

 

Compared with the max-feedback biased walk our proposed 
method (CF-Walk) performs better in terms of success rate 
against increasing TTL values. The simulation shows the 
expected results as with increasing TTL CF-Walk has a 
significant chance to find the appropriate route that can return 
a query hit. As a successful route contains the nodes or peers 
that forward the query it is like as max-feedback biased walk. 
For this reason we noted CF-Walk as a method that have 
knowledge of peers those resides at two hop distance and even 
more. 

VI. CONCLUSION 
In this paper, we present the design and evaluation of 
cumulative feedback biased walk, a rank based search method 
in Gnutella like peer to peer networks. Comparisons show that 
Cumulative Feedback biased Walk (CF-walk) achieves high 
success rate and fast response time while reduces traffic 
volume and message overhead at a significant rate.  So far we 
have studied the methods that worked on neighboring 
information to forward a query, have the information of one 
hop distance peer. Using CF-walk we can have peer 
information of 2 hops distance and even more. In this paper, 
we implement CF-walk with one walker. In near future we 
will implement the method with k-walker to analyze the 
performance. 

 

 

 
Figure 2. Performance comparison of Cumulative Feedback biased Walk and 

Feedback biased Walk. 
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