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ABSTRACT  

 

Now a day’s we can find a lot of growth in the P2P file sharing systems as due to its 

efficient file query processing .As we all know that clustering of peers by a common interest 

increase the overall performance of an Peer-to-Peer systems. In order to cluster the peers there is 

a need of common interest for each and every user query.Till now, few types of methods are able 

to cluster peers based on both peer interest and physical proximity, but they were unable to 

achieve the high file query efficiency due to its strict defined topologies.So,in this thesis we are 

going to propose an novel Proximity-Aware and Interest-clustered P2P file sharing System 

(NPAIS) which is mainly depend on the  structured P2P.By using this structured P2P networks 

we can able to form  physically-close nodes into a  cluster and further we can able to refine the 

groups  based on the  common-interest nodes and then form a  sub-cluster based on a hierarchical 

topology. This NPAIS method mainly uses the file replication technique to further improvement 

of file replication algorithm.Initailly the proposed method classifies the interest of a sub-cluster 

to a number of sub-interests, and clusters common-sub-interest nodes into a group for file 

sharing. By conducting various experiments on our proposed NPAIS algorithm by taking some 

set of nodes within a LAN network ,our  experimental results show the our proposed approach 

can achieve  high effectiveness of the intra-sub-cluster file searching approaches in improving 

file searching efficiency. 
 

 

Key Words: P2P File Sharing, Proximity-Aware, Clustered Networks, Interest Driven 

Network, File Search Efficiency. 
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I. INTRODUCTION 
 

Now a day’s replication is one of the effective mechanisms to reduce file transfer time 

and bandwidth consumption in Data Grids—placing most accessed data at the right locations can 

greatly improve the performance of data access from a user’s perspective. As we all know that 

the data intensive scientific applications, which mainly try to answer some of the most 

fundamental questions which are faced by human beings, are becoming increasingly prevalent in 

a wide range of scientific and engineering research domains. Examples include human genome 

mapping [2], high energy particle physics and astronomy [1], [3], and climate change modeling 

[4]. In such applications, large amounts of data sets are generated, accessed, and analyzed by 

scientists worldwide. The Data Grid [5], [6], [7] is an enabling technology for data intensive 

applications. It is composed of hundreds of geographically distributed computation, storage, and 

networking resources to facilitate data sharing and management in data intensive applications. 

One distinct feature of Data Grids is that they produce and manage very large amount of data 

sets, in the order of terabytes and petabytes. 

 

Since from many years, there was a huge increase of internet users for some sort of 

information exchange, this mainly leads for the simulation of P2P file sharing systems. For 

example, if we look at the BitTorrent service [8] constitutes roughly 35 percent of all traffic on 

the Internet. Generally there are two types of P2P systems: One is Unstructured P2P network and 

other one is structured P2P network. First we look at the unstructured P2P networks such as 

Gnutella network [11] and Freenet network [10] which do not assign responsibility for data to 

specific nodes. Normally if we look at unstructured P2P networks, the  file query method is 

based on either flooding method or random walk method  where the query is propagated to all 

the node’s neighbors, or random-walkers where the query is forwarded to randomly chosen 

neighbors until the file is found. Even though these two methods are accurate for finding the 

node details, but still they both have a limitation like they can’t guarantee data location. 

Structured P2P networks [12], [13], [14], [15], i.e., Distributed Hash Tables (DHTs), can 

overcome the drawbacks with their features of higher efficiency, scalability, and deterministic 

data location. They have strictly controlled topologies, and their data placement and lookup 

algorithms are precisely defined based on a DHT data structure and consistent hashing function. 

The node responsible for a key can always be found even if the system is in a continuous state of 

change. Most of the DHTs require O(log n) hops per lookup request with O(log n) neighbors per 

node, where n is the number of nodes in the system. 

Distributed computing is a field of computer science that studies distributed systems. A 

distributed system is a software system in which components located on networked computers 

communicate and coordinate their actions by passing messages. The components interact with 

each other in order to achieve a common goal. There are many alternatives for the message 

passing mechanism, including RPC-like connectors and message queues. Three significant 

characteristics of distributed systems are: concurrency of components, lack of a global clock, and 

independent failure of components. An important goal and challenge of distributed systems is 

location transparency. Examples of distributed systems vary from SOA-based systems to 

massively multiplayer online games to peer-to-peer applications. 
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A computer program that runs in a distributed system is called a distributed program, and 

distributed programming is the process of writing such programs. Distributed computing also 

refers to the use of distributed systems to solve computational problems. In distributed 

computing, a problem is divided into many tasks, each of which is solved by one or more 

computers, which communicate with each other by message passing. The word distributed in 

terms such as "distributed system", "distributed programming", and "distributed algorithm" 

originally referred to computer networks where individual computers were physically distributed 

within some geographical area. The terms are nowadays used in a much wider sense, even 

referring to autonomous processes that run on the same physical computer and interact with each 

other by message passing. While there is no single definition of a distributed system, the 

following defining properties are commonly used: 

 There are several autonomous computational entities, each of which has its own local 

memory. 

 The entities communicate with each other by message passing. 

In this article, the computational entities are called computers or nodes. 

A distributed system may have a common goal, such as solving a large computational 

problem.
]
 Alternatively, each computer may have its own user with individual needs, and the 

purpose of the distributed system is to coordinate the use of shared resources or provide 

communication services to the users. 

Other typical properties of distributed systems include the following: 

 The system has to tolerate failures in individual computers. 

 The structure of the system (network topology, network latency, number of computers) is 

not known in advance, the system may consist of different kinds of computers and 

network links, and the system may change during the execution of a distributed program. 

 Each computer has only a limited, incomplete view of the system. Each computer may 

know only one part of the input. 

           Distributed systems are groups of networked computers, which have the same goal for 

their work. The terms "concurrent computing", "parallel computing", and "distributed 

computing" have a lot of overlap, and no clear distinction exists between them. The same system 

may be characterized both as "parallel" and "distributed"; the processors in a typical distributed 

system run concurrently in parallel. Parallel computing may be seen as a particular tightly 

coupled form of distributed computing, and distributed computing may be seen as a loosely 

coupled form of parallel computing. Nevertheless, it is possible to roughly classify concurrent 

systems as "parallel" or "distributed" using the following criteria: 

 In parallel computing, all processors may have access to a shared memory to exchange 

information between processors. 

 In distributed computing, each processor has its own private memory (distributed 

memory). Information is exchanged by passing messages between the processors. 
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FIGURE.1. REPRESENTS  THE  ILLUSTRATION BETWEEN DISTRIBUTED AND 

PARALLEL SYSTEMS 

From the above figure 1,we can clearly  illustrate the difference between distributed and 

parallel systems. Figure (a) is a schematic view of a typical distributed system; as usual, the 

system is represented as a network topology in which each node is a computer and each line 

connecting the nodes is a communication link. Figure (b) shows the same distributed system in 

more detail: each computer has its own local memory, and information can be exchanged only by 

passing messages from one node to another by using the available communication links. Figure 

(c) shows a parallel system in which each processor has a direct access to a shared memory. 

The situation is further complicated by the traditional uses of the terms parallel and 

distributed algorithm that do not quite match the above definitions of parallel and distributed 

systems; see the section Theoretical foundations below for more detailed discussion. 

Nevertheless, as a rule of thumb, high-performance parallel computation in a shared-memory 

multiprocessor uses parallel algorithms while the coordination of a large-scale distributed system 

uses distributed algorithms. 
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II. RELATED WORK 

 

In this section we will find the related work that was analyzed and studied in order to 

implement this current thesis. This section will mainly explain us about the various types of 

network topology and also about the peer to peer networks. 

 

ABOUT TOPOLOGY 

Network Topology is the arrangement set of nodes or links (links, nodes, etc.) of 

a computer network [16],[17]. It is also known as topological [18] structure of a network and 

may be defined both physically and logically. In this physical topology is defined as the 

placement of the various components of a network, including device location and cable 

installation, while topology illustrates how data flows within a network, regardless of its physical 

design. Distances between nodes, physical interconnections, transmission rates, or signal types 

may differ between two networks, yet their topologies may be identical. An example is a local 

area network (LAN). Any given node in the LAN has one or more physical links to other devices 

in the network; graphically mapping these links results in a geometric shape that can be used to 

describe the physical topology of the network. Conversely, mapping the data flow between the 

components determines the logical topology of the network. 

 

 

FIGURE.2. REPRESENTS VARIOUS TYPES OF TOPOLOGIES THAT ARE 

AVAILABLE IN THE NETWORK 

Two basic categories of network topologies exist, physical topologies and logical 

topologies[19].The cabling layout used to link devices is the physical topology of the network. 

This refers to the layout of cabling, the locations of nodes, and the interconnections between the 

nodes and the cabling. The physical topology of a network is determined by the capabilities of 

the network access devices and media, the level of control or fault tolerance desired, and the cost 

associated with cabling or telecommunications circuits.In contrast, logical topology is the way 

that the signals act on the network media, or the way that the data passes through the network 
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from one device to the next without regard to the physical interconnection of the devices. A 

network's logical topology is not necessarily the same as its physical topology. For example, the 

original twisted pair Ethernet using repeater hubs was a logical bus topology carried on a 

physical star topology. Token ring is a logical ring topology, but is wired as a physical star from 

the media access unit. Logical topologies are often closely associated with media access 

control methods and protocols. Some networks are able to dynamically change their logical 

topology through configuration changes to their routers and switches. 

 

BUS TOPOLOGY 

 

In local area networks bus topology is one of the primary topology that is mainly used to 

for constructing the local area network. This is mainly connected to a single cable, by the help of 

interface connectors. This central cable is the backbone of the network and is known as the bus. 

A signal from the source travels in both directions to all machines connected on the bus cable 

until it finds the intended recipient. If the machine address does not match the intended address 

for the data, the machine ignores the data. Alternatively, if the data matches the machine address, 

the data is accepted. Because the bus topology consists of only one wire, it is rather inexpensive 

to implement when compared to other topologies. However, the low cost of implementing the 

technology is offset by the high cost of managing the network. Additionally, because only one 

cable is utilized, it can be the single point of failure. In this topology data being transferred may 

be accessed by any workstation. 

 

STAR TOPOLOGY 

 

This is another type of topology that was used to construct the local area networks with 

the help of a star topology, where each and every network host is connected to a central hub with 

a point-to-point connection. This is connected mainly with the help of a centralized device like 

hub, router or switch. In this network the centralized switch is the server and all other clients that 

are linked with the server as peripherals known as clients. The network does not necessarily have 

to resemble a star to be classified as a star network, but all of the nodes on the network must be 

connected to one central device. All traffic that traverses the network passes through the central 

hub. The hub acts as a signal repeater. The star topology is considered the easiest topology to 

design and implement. An advantage of the star topology is the simplicity of adding additional 

nodes. The primary disadvantage of the star topology is that the hub represents a single point of 

failure. Since all peripheral communication must flow through the central hub, the aggregate 

central bandwidth forms a network bottleneck for large clusters. 
 

 

RING TOPOLOGY 
 

A ring topology is a bus topology in a closed loop. Data travels around the ring in one 

direction. When one node sends data to another, the data passes through each intermediate node 

on the ring until it reaches its destination. The intermediate nodes repeat (re transmit) the data to 

keep the signal strong. Every node is a peer; there is no hierarchical relationship of clients and 

servers. If one node is unable to re transmit data, it severs communication between the nodes 

before and after it in the bus. 
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HYBRID TOPOLOGY 

 

Hybrid Topology combines two or more topologies in such a way that the resulting 

network does not exhibit one of the standard topologies (e.g., bus, star, ring, etc.). For example, 

a tree network (or star-bus network) is a hybrid topology in which star networks are 

interconnected via bus networks. However, a tree network connected to another tree network is 

still topologically a tree network, not a distinct network type. A hybrid topology is always 

produced when two different basic network topologies are connected. A star-ring network 

consists of two or more ring networks connected using a multi station access unit (MAU) as a 

centralized hub. 

 

PEER-TO-PEER NETWORK 

Peer-to-peer (P2P) computing or networking is a distributed application architecture that 

partitions tasks or workloads between peers. Peers are equally privileged, equipotent participants 

in the application. They are said to form a peer-to-peer network of nodes. Peers make a portion 

of their resources, such as processing power, disk storage or network bandwidth, directly 

available to other network participants, without the need for central coordination by servers or 

stable hosts [20].  

 

FIGURE.2. REPRESENTS THE SAMPLE ARCHITECTURE OF A PEER TO PEER 

NETWORK 

Peers are both suppliers and consumers of resources, in contrast to the traditional client-

server model in which the consumption and supply of resources is divided. Emerging 

collaborative P2P systems are going beyond the era of peers doing similar things while sharing 

resources, and are looking for diverse peers that can bring in unique resources and capabilities to 

a virtual community thereby empowering it to engage in greater tasks beyond those that can be 

accomplished by individual peers, yet that are beneficial to all the peers[21]. While P2P systems 

had previously been used in many application domains,[22] the architecture was popularized by 

the file sharing system Napster, originally released in 1999. The concept has inspired new 

https://en.wikipedia.org/wiki/Tree_network
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structures and philosophies in many areas of human interaction. In such social contexts, peer-to-

peer as a meme refers to the egalitarian social networking that has emerged throughout society, 

enabled by Internet technologies in general. 

 

III. PROPOSED A NOVEL PROXIMITY-AWARE INTEREST-

CLUSTERED P2P FILE SHARING SYSTEM ALGORITHM 

 
In this section, we mainly describe the proposed novel proximity aware interest driven 

clustered p2p file sharing algorithm for efficient sharing of data based on the mutual interest 

between the nodes. 

 

MAIN MOTIVATION 
 

In our previous work, we studied a BitTorrent user activity trace to analyze the user file 

sharing behaviors.We found that long distance file retrieval does exist. Thus, we can cluster 

physically close nodes into a cluster to enhance file sharing efficiency. Also, peers tend to visit 

files in a few interests. Thus, we can further cluster nodes that share an interest into a sub-cluster. 

Finally, popular files in each interest are shared among peers that are globally distributed.Thus, 

we can use file replication between locations for popular files, and use system-wide file 

searching for unpopular files. We introduce the detailed design of PAIS below. It is suitable for a 

file sharing system where files can be classified to a number of interests and each interest can be 

classified to a number of sub-interests. 

 

https://en.wikipedia.org/wiki/Peer-to-peer_(meme)
https://en.wikipedia.org/wiki/Peer-to-peer_(meme)
https://en.wikipedia.org/wiki/Egalitarianism
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As normal structured P2P systems, PAIS uses stabilization to deal with node dynamism. 

Specifically, each server probes its routing table entries and predecessor periodically to make 

sure they are correct. If one of its neighbors fails to respond during a certain time period T, the 

server finds and connects to a new neighbour. In a sub-cluster, a server selects a secondary server 

from its backups that will replace it upon its departure or failure. It also notifies all clients about 

the secondary server. Before a server leaves, it requests the secondary server to be the new server 

and notifies all clients. The clients then connect to the new server. To handle the influence of a 

server failure on its clients, PAIS uses lazy-update. Specifically, each client probes its server 

periodically. If a client c does not receive a reply from its server s during T, c assumes that s 

fails, and connects to the secondary server. To further improve the reliability, multiple secondary 

servers can be used. 

 

IV.IMPLEMENTATION STAGE 
 

Implementation is the stage where the theoretical design is automatically converted into 

programmatic manner. In this application we have totally 5 modules and now let us discuss about 

those 5 modules in detail as follows: 
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1) NPAIS CONSTRUCTION MODULE 

 

NPAIS is developed based on the Cycloid structured P2P network. A node’s interests are 

described by a set of attributes with a globally known string description such as ―image‖ and 

―music‖. The strategies that allow the description of the content in a peer with metadata can be 

used to derive the interests of each peer. Taking advantage of the hierarchical structure of 

Cycloid, NPAIS gathers physically close nodes in one cluster and further groups nodes in each 

cluster into sub-clusters based on their interests. 

 

2) NODE  PROXIMITY  REPRESENTATION MODULE 

 

A landmarking method can be used to represent node closeness on the network by indices 

used. Landmark clustering has been widely adopted to generate proximity information. It is 

based on the intuition that nodes close to each other are likely to have similar distances to a few 

selected landmark nodes. We assume there are m landmark nodes that are randomly scattered in 

the Internet. Each node measures its physical distances to the m landmarks and uses the vector of 

distances as its coordinate in Cartesian space. Two physically close nodes will have similar 

vectors. We use space-filling curves, such as the Hilbert curve, to map the m-dimensional 

landmark vectors to real numbers, so the closeness relationship among the nodes is preserved. 

We call this number the Hilbert number of the node denoted by H. The closeness of two nodes’ 

Hs indicates their physical closeness on the Internet. 
 

3) NODE INTEREST REPRESENTATION MODULE 
 

Consistent hash functions such as SHA-1 is widely used in DHT networks for node or 

file ID due to its collision-resistant nature. When using such a hash function, it is 

computationally infeasible to find two different messages that produce the same message digest. 

The consistent hash function is effective to cluster messages based on message difference. 

 

4) CLUSTERING PHYSICALLY CLOSE AND  COMMON INTEREST NODES 

MODULE 
 

Based on the Cycloid topology and ID determination, PAIS intelligently uses cubical 

indices to distinguish nodes in different physical locations and uses cyclic indices to further 

classify physically close nodes based on their interests. Specifically, PAIS uses node i’s Hilbert 

number, Hi, as its cubical index, and the consistent hash value of node i’s interest as its cyclic 

index to generate node i’s ID denoted. If a node has a number of interests, it generates a set of 

IDs with different cyclic indices. Using this ID determination method, the physically close nodes 

with the same H will be in a cluster, and nodes with similar H will be in close clusters in PAIS. 

Physically close nodes with the same interest have the same ID, and they further constitute a sub-

cluster in a cluster. 

 

5) FILE DISTRIBUTION MODULE 

 

As physically close and common-interest nodes form a sub-cluster, they can share files 

between each other so that a node can retrieve its requested file in its interest from a physically 

close node. For this purpose, the sub-cluster server maintains the index of all files in its sub-
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cluster for file sharing among nodes in its sub-cluster. A node’s requested file may not exist in its 

sub-cluster. To help nodes find files not existing in their sub-clusters, as in traditional DHT 

networks, PAIS re-distributes all files among nodes in the network for efficient global search. 

 

V. RESULT ANALYSIS  

 
In this section we mainly describe about the result analysis at the end of our application. 

Here we can see the window that clearly represents the roles that are available in the current 

application. Here we can see three roles like Nodes , User and Server, where each and every role 

has individual responsibilities in the current application. We have implemented the proposed 

concept on Java programming language with JSE as the chosen language in order to show the 

performance this proposed NPAIS algorithm. The front end of the application takes Java Swings, 

AWT and Socket Programming and as a Back-End Data base we took RMI as data base. The 

application can be executed either on a single PC or it can be executed on multiple PC’s all 

connected over a LAN. 

 

MAIN WINDOW 

 

 
The above window clearly defines the facility to upload a file into the server. In this 

proposed application all the set of video files were uploaded into the server from the user end 

and once the user try to upload the file into the server he need to substitute all the fields that are 

related to that uploaded video file and then finally submit upload button to send that file into the 

server. 
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From the above window we can clearly find out that the server has the facility to view the 

set of clustered nodes that are available in the system and he can also view the set of user 

requests that was posted or queried by the different users. He can also  view the cache request 

that is available in the system I.e. if the user ask the request for second time this request will be 

verified in the cache, if the same request is already available in the cache then it will be treated as 

already visited request and finally that user request will be processed from the cache memory, 

rather than from the main memory. Here finally the server node has the facility to view the set of 

file upload details that was uploaded by various users. Here in this proposed application the 

server is the main one that can handle all the set of user request and also has the ability to allow 

or disallow the user requests for various types of data. 
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From the above window we can clearly find out that node N1 is one of the intermediate 

node that was available in this NPAIS Network. From the above window we can clearly tell that 

this node N1 belongs to a cluster like Comedy and it has clusters N3 and N4 as two neighbors for 

communication. Here it has the facility to view the set of user request and also it can view the 

uploaded details of files. Here  as we can see the cluster name of this node N1 as Comedy so we 

can clearly get an idea that if any user request for  video file which comes under comedy 

category then immediately this N1  node help in receiving that user request and form as a cluster 

and then pass the same user request to some other intermediate node which has the same interest 

and then finally pass the request to the main server and in turn finally receive the information 

from main server and deliver the response to the requested user in the same path. 

 

VI. CONCLUSION 
 

In this paper, we finally designed and developed a NPAIS network in which to enhance 

the file location efficiency in the P2P systems. Here the proposed NPAIS is divided into two 

types one is interest-clustered super-peer networks and other is proximity- clustered super-peer 

networks. As we all know that both the strategies improve the performance of P2P systems, only 

less number of people work on cluster peers based on both peer interest and physical proximity 
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simultaneously. Moreover, it is very hard to realize it in structured P2P systems due to their 

strictly defined topologies, although they have high efficiency of file location than unstructured 

P2Ps. In this paper, we finally introduced a novel proximity-aware and interest-clustered P2P file 

sharing system based on a structured P2P. It groups peers based on both interest and proximity 

by taking advantage of a hierarchical structure of a structured P2P. 
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