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Abstract
An aspect of P2P files Distribution applications are used millions 
of end users. At the same time in p2p multi way searching requires 
some distributed operations union and intersection. In this way 
raising bulky amount of traffic cost and it give unsatisfactory 
results. Here also utilize the concept of Bloom Filter .It’s really 
reduce the traffic cost during the condition of applying union and 
intersection operations but not utilize in the proper way of the 
concept of Bloom Filter. That’s way in this paper we totally focus 
on most effective use of Bloom Filter Settings in p2p N-keyword 
Searching procedure. We also give some algebraic concepts in the 
way of the most effective use of BF settings in terms of falling 
the traffic cost.  The involved reversed lists, not the minimized 
false positive rate as right by previous studies. For the better 
evaluate the performance of this aim, we perform inclusive on 
Text retrieval conference WT10G test collection and query logs 
of a major commercial web search engine. It is highly useful for 
significantly reduces the search traffic, latency and maximum 
gives good results   of the earlier approaches.
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I. Introduction
A peer-to-peer (P2P) network is a type of decentralized 
and  distributed network architecture in which individual nodes in 
the network called “peers” act as both suppliers and consumers 
of resources. In a peer-to-peer network, the main tasks such as 
searching for files or streaming audio/video are shared amongst 
multiple interconnected peers who each make a portion of their 
resources directly available to other network and maintaining 
them in a centralized repository. We can      classify p2p networks 
as unstructured or structured unstructured peer-to-peer networks do 
not impose a particular structure on the overlay network by design, 
but rather are formed by nodes that randomly form connections 
to each other. 
Because there is no structure globally imposed upon them, 
unstructured networks are easy to build and allow for localized 
optimizations to different regions of the overlay. In structured 
peer-to-peer networks the overlay is organized into a specific 
topology, and the protocol ensures that any node can efficiently 
search the network [1] for a file/resource, even if the resource is 
extremely rare. 
The most common type of structured P2P networks implement 
a distributed Hash Table (DHT), in which a variant of consistent 
hashing is used to assign ownership of each file to a particular 
peer. This enable peers to search for resources on the network using 
a hash table: that is, (key, value) pairs are stored in the DHT, and 
any participating node can efficiently retrieve the value associated 
with a given key. The Existing P2P retrieval mechanisms provide 
a scalable [2] Distributed Hash Table (DHT) that allows every 
individual keyword to be mapped to a set of documents/nodes 
across the network that contains the keyword. Using this single-
keyword- based index, a list of entries for each keyword in a 
query can be retrieved by using existing DHT lookups. For multi 

keyword search, the simple solution which merges the results 
of each keyword search incurs a lot of traffic. A Bloom filter 
is a data structure designed, rapidly and memory-efficiently, 
whether an element is present in a set. The price paid for this 
efficiency is that a Bloom filter is a probabilistic data structure: 
it tells us that the element either definitely is not in the set or may 
be in the set. The base data structure of a Bloom filter is a Bit 
Vector.  Bloom filters are compact data structures for probabilistic 
representation of a set in order to support membership queries. 
This compact representation is the payoff for allowing a small 
rate of false positives in membership [3] queries; that is, queries 
might incorrectly recognize an element as member of the set.  
We design optimal order strategies based on BF for both queries 
with “AND” and “OR” operators.  We going to comprehensive 
trace-driven on Text Retrieval Conference test collection and 
the query logs of a major commercial web search engine to 
evaluate the performance of this design. Results show that our 
design significantly reduces the search traffic and latency of the 
existing[2] approach, respectively. 
The following points are mainly followed throughout my work. 
First one is We show  the optimal setting of BF in terms of traffic 
cost is determined by the  numbers of items involved on both 
sides when using a BF. 
Second one is an effective approach to achieve BF optimal settings 
through numerical analysis.
The way of this paper is outlined as follows: Section II, discusses 
related work. Section III, background. Section IV, proposed frame 
work. Section V, related to simulation style.

II. Related Work
One of the major issues in decentralized P2P search engines is how 
to effectively search and retrieve the desired results. In this way 
two types of searching techniques are exists: a full text federated 
search over unstructured P2P networks and DHT-based search 
over structured P2P networks. The major differences between 
these two approaches are summarized below.

A. Federated Search Over Unstructured P2P Networks
Federated search engines organizes peer in an ad hoc fashion and 
a searching method called flooding is used. Each query is tagged 
with Time to Live (TTL) field in order to limit the number of 
hops it travels.  Methodologies used in this type of search engines 
perform query search in two levels, the peer level and document 
level. First the hub which receives a query performs resource 
selection algorithm to rank and select the peers which are likely 
to have the results and forwards to them. Selected peers performs 
full-text document retrieval algorithm and provides list of top 
ranked results. A hub receives the lists of results from multiple 
peers and performs merging algorithm to merge them in to a 
single integrated list of documents and forwards to the client. This 
approach results in heavy network traffic and communication cost 
to get relevant results.

B. Federated Search Over DHT
DHT-based searching engines are based on distributed indexes 
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that partition a logically global inverted index in a physically 
distributed manner. Currently, there are two kinds of distributed 
index mechanisms: single-term-based inverted indexes and term-
set-based indexes. Searching with a single-term-based distributed 
index can retrieve the list of documents/nodes for each keyword in a 
query. In frequent terms of a document are selected to be published 
into the global index. When such a keyword is published, the list of 
other terms in the document is replicated with the identifier of the 
document in the posting list. Multi keyword search is performed by 
first locating the    position of the DHT node which is responsible 
for a given keyword and then performing a local search in the 
posting list for other keywords. Finally, the list of documents 
that contain all the keywords is returned as the results. Little is 
known about the performance of the full text search using selected 
keyword publishing, because a few selected frequent terms may 
not be representative for a document and such replication strategy 
may incur unacceptable storage and communication cost. Another 
scheme performs a distributed intersection operation for multi 
keyword search. Based on the global single-term-based inverted 
index built on DHT, the multi keyword search looks up the sets 
for different keywords from multiple peers across the wide area 
network and returns the intersection.

III. Background
In this we define some of conceptual definitions and concepts are 
used in my proposed procedure.

A. DTH  
A distributed hash table (DHT) is a class of a decentralized distributed 
system that provides a lookup service similar to a hash table; 
(key, value) pairs are stored in a DHT, and any participating node can 
efficiently retrieve the value associated with a given key. 
Responsibility for maintaining the mapping from keys to values 
is distributed among the nodes, in such a way that a change in the 
set of participants causes a minimal amount of disruption. DHTs 
form an infrastructure that can be used to build more complex 
services, such as any cast, cooperative Web caching, distributed file 
systems, domain name services, instant messaging, multicast, and 
also peer-to-peer file sharing and content distribution systems.

B. A Bloom Filter and False Positive Ratio 
Bloom filter [6] is a probabilistic data structure which is space 
efficient and is used to check whether an element is present in 
the set or not. It is represented as bit vector with an array of 
m bits, initially set to 0. It uses k different hash functions {h1, 
h2,hk}. To add an element to the set, an element is hashed using 
k hash functions to get k array positions and those bits are set to  
1. To check whether that particular element is present in the set, 
the element is hashed by those k hash functions to get the array 
positions. If all the bits are set to 1 then the element is a member 
of set or if the any of The bit is set to 0 then element is definitely 
not a member of set. Fig. 1, presents the overview of How the 
bloom filter assigns the bit values to 1 or 0 for keywords.

Fig. 1: Overview of BF

It conceived by Burton Howard Bloom in 1970 is a space-
efficient probabilistic data structure that is used to test whether 
an element is a member of a set. False matches are possible, 
but false negatives are not; i.e. a query returns either “inside set 
(may be wrong)” or “definitely not in set”. Elements can be added 
to the set, but not removed (though this can be addressed with a 
“counting” filter). The more elements that are added to the set, 
the larger the probability of false positives. In statistics, when 
performing multiple comparisons, the term false positive ratio, 
also known as the false alarm ratio, usually refers to the probability 
of falsely rejecting the null hypothesis for a particular test. 
The false positive rate (or “false alarm rate”) usually refers to 
the expectancy of the false positive ratio.

C. AND Query
A major solution to the multi keyword search in wide area network 
is to conduct distributed intersection operation. The process is 
as follows, the query is first routed to the DHT node which is 
responsible for keyword.  Here in the DHT based P2P multi 
keyword search it is clearly revealed that the communication 
cost is extremely high while sending complete sets of document 
identifiers among the peers to get the small result set.

D. OR Query
We may also require “OR” queries which results in containing any 
of the multi keywords in the query for some applications. Such 
queries are critical than AND queries because those keywords 
may rarely present in the system. Hence the search engine results 
both the “AND” and “OR” results for multi keyword query to the 
users in our design for “OR” queries, the query is directed to the 
DHT node responsible for keyword. Now BF [7] is forwarded 
from node responsible for keyword to the DHT node responsible 
for keyword.

IV. Proposed System
In this section, we current our professional procedure for most 
effective use of bloom filter settings approach presented in this 
section. We are only focus on optimal setting of BF and with 
Minimization of communication cost for multi keyword search 
in the way of below concepts.

A. Efficient Support for BF in Peer-to-Peer N-keyword 
Search
In the previous section, we discussed the basic concepts and 
potential [8]benefits of a  fully distributed peer-to-peer search 
concepts. The primary contribution of this work is to demonstrate 
the feasibility of this approach with respect to individual end user 
requests. Conducting a search for a single keyword consists of 
looking up the keyword’s mapping in the index to reveal all of the 
documents containing that keyword. This involves contacting a 
single remote server, an operation with network costs comparable 
to accessing a traditional search service. 
A Boolean “AND” search consists of looking up the sets for each 
keyword and returning the intersection. As with traditional search 
engines, we return a small subset of the matching documents. This 
operation requires contacting multiple peers across the wide area, 
and the requisite intersection operation across the sets returned 
by each peer can become prohibitively expensive, both in terms 
of consumed network bandwidth and the latency incurred from 
transmitting this data across the wide area.
Consider the example in fig. 2, which shows a simple network with 
servers sA and sB. Server sA contains the set of documents A for a 
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given keyword kA, and server sB contains the set of documents B 
for another keyword kB.  ׀A׀ and ׀B׀ are the number of documents 
containing kA and kB, respectively. A ∩ B is the set of all documents 
containing both kA and kB. The primary challenge in performing 
efficient keyword searches in a distributed inverted index is 
limiting the amount of bandwidth used for multiple-keyword 
searches.
The naive approach, shown in fig. 2(a), consists of the first server, 
sA, sending its entire set of matching document IDs, A, to the 
second server, sB, so that sB can calculate A ∩ B and send the results 
to the client. This is wasteful because the intersection, A ∩ B, is 
likely to be far smaller than A, resulting in most of the information 
in A getting discarded at sB. Furthermore, the size of A (i.e., the 
number of occurrences of the keyword kA) scales roughly with the 
number of documents in the system. Thus, the cost of naive search 
operations grows[4] linearly with the number of documents in the 
system. We propose three techniques to limit wasted bandwidth, 
to ensure scalability, and to reduce end-client latency.

Fig. 2: AND Query and BF

B. Minimization of Communication Cost for Multi Keyword 
Search
A Bloom filter is a hash-based data structure that summarizes 
membership in a set. By sending a Bloom filter based on A instead 
of sending A itself, we reduce the amount of communication 
required for sB to determine A∩B. The membership test returns 
false positives with a tunable, predictable probability and never 
returns false negatives. Thus, the intersection calculated by sB will 
contain all of the true intersection, as well as a few hits that contain 
only kB and not kA. The number of false positives falls exponentially 
as the size of the Bloom filter increases. Given optimal choice of 
hash functions, the probability of a false positive is
      P fp = 6185m/n;     (1)                                               
The probability of specific element is set to 0 in bit vector m is
     p = (1 – 1/m) KN ≈ e –kn/m   (2)                                 
After n elements are inserted in to the bit vector m, the probability 
of false positive rate is
F= (1–p) k = (1-e –KN / m) k                    (3)                                
 The step by step procedure of the OBFS Algorithm for the purpose 
of minimizing cost is shown below.
The overall process of my work expected output shown above. 
In this process we focus on N – key word searching with 
advanced search proposed and settings of these processes also 
we concentrate.

Fig. 3: Step by Step Process of OBFS Algorithm

Fig. 4: Overall Process of My Expected Output

V. Simulation Style
In this section, we first introduce the data set and query logs we 
use for the evaluation of our design, and how we collect the traces 
of Gnutella for simulating the P2P topology. We then discuss the 
design of our simulator for P2P web multi keyword search.

A. Web Data Collection
Since there has been no standard data set for evaluating the 
performance of content-based P2P web search, we built one based 
on TREC [9] WT10G web corpus, a large test set widely used for 
performance evaluation in web retrieval research area. The data 
set includes 10 GB, 1.69 million webpage documents and a set 
of queries (we use the “title” field of a TREC topic as a query. 
The WT10G data were divided into 11,680 collections based on 
document URLs. Each collection on average has 144 documents 
with the smallest one having only five documents. The average 
size of each document is 5.91 KB. All data set was stemmed with 
the Porter algorithm to reduce words to their roots 
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B. Hybrid P2p Networks
We use the Gnutella [10] traces we collected to simulate the 
P2P overlay. All P2P nodes in the trace are mapped into the 
underlying physical topology. The communication cost between 
two logical neighbors [11] is calculated based on the physical 
shortest path between the pair of nodes. The 1,692,096 documents 
in the WT10G data set can be divided into 11,680 collections 
(servers) according to ULR of the web pages. In the simulations, 
we randomly distribute the collections into the Gnutella peers. 
Thus, each peer acts as a web server in the P2P web. We simulate 
Chord protocol to support single-keyword-based global inverted 
index.

VI. Conclusion
Accurately that the optimal setting of BF in terms of traffic 
cost is determined by the numbers of items involved on both 
sides. We derive an effective approach to achieve BF optimal 
settings through OBFS analysis. We also proposed the optimal 
order strategies for both “AND” and “OR” queries at the same 
time its combination. Conducted comprehensive simulations 
based on TREC WT10G test collection and the query logs of a 
commercial web search engine. Simulation results show that our 
design outperforms existing work. In the future work, we will try 
to examine the performance of more comprehensive solutions by 
using larger scale data collections.
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