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ABSTRACT
Sharing musical files via the Internet was the essential motivation of early P2P systems. Nowadays, Peer to Peer (P2P)
systems have grown dramatically. The most popular type of P2P systems are file sharing networks, which are used to
share various types of content over the Internet. Due to the increase in popularity of P2P systems, the network
performance of these systems has become a very important issue in the design and realization of these networks. Hosting
and distribution of these everywhere contents are accomplished using content distribution networks (CDNs). CDNs
distribute contents in multiple hosting locations for load balancing, availability, storage efficiency and easy access.

However, scalability, overload and cost of CDNs are becoming major challenges due to the increase of content-based
services. To find ways solving these problems, peer-to-peer (P2P) systems are being considered in combination with
CDN to complement each other in a hybrid system. Location Based Optimization of Interest Clustered P2P File
Sharing System (LBOIS) based on a structured P2P, which forms physically-close nodes into a cluster and further
groups physically-close and common-interest nodes into a sub cluster based on a hierarchical topology. It creates
replicas of files that are frequently requested by a group of physically close nodes in their location.

Key words —File Sharing System, File Replication, Nodes, P2P Networks, Physically-Close.

1. INTRODUCTION
Nowadays, Peer-to-Peer (P2P) systems become very popular. This popularity can be seen as a result of the
features of these systems such as: scalability, node autonomy, self-configuration and decentralized control.
P2P systems [1] offer a good opportunity to overcome the limitations of the Client/Server based systems.

The P2P file sharing systems [2] are interesting in several ways. They merge the distinction between server,
client, and router and place them all on individual computers to enable them to communicate and share
resources without dedicated servers.

1.1 OVERVIEW
Introduction to P2P File Sharing Systems:
A peer-to-peer (P2P) network is created when two or more PCs are connected and share resources without
going through a separate server computer.
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P2P systems take care of distributing processing load and network traffic between all nodes that participate in
a distributed information system to solve the bottleneck but must pay in the form of considerably more
complex mechanisms and lack of control. In a P2P system, each participating node behaves as both client and
server, and “pays” for participation by offering access to some of its own resources, typically processing
power, storage resources, and logical resource (a service). An application-level network on top of the Internet
is an overlay network where each link between peers consists of one or more IP links. Each participant
contributes its own resources to the system and all nodes have the same functional capabilities and
responsibility. No dependency on a central entity for administration of the system called self-organizing. The
effectiveness critically depends on algorithms for data placement over many nodes and for subsequent access
to them.

P2P file sharing is the distribution and sharing of digital media using p2p networking technology. P2P file
sharing allows users to access media files such as books, music, movies, and games using a P2P software
program that searches for other connected computers on a P2P network to locate the desired content. The
nodes (peers) of such networks are end-user computer systems that are interconnected via the Internet.

Characteristics of P2P Networks
This section presents an overview of distinguishing characteristics of P2P systems: decentralization with ad-
hoc connectivity and self-organization, dynamics/churn, scalability, security, performance, fault resilience,
and interoperability. They have a major impact on the effectiveness and deployment of P2P systems.

 Clients are also servers and routers in which each nodes has a power to contribute content, storage,
memory, CPU
 Due to there is no centralized server, nodes are autonomous (no administrative authority) implies that each
node can act as a Client as well as a Server
 Network is dynamic: nodes enter and leave the network “frequently”
 Nodes collaborate directly with each other (not through well-known servers)
 Resources at edge have intermittent connectivity (irregular intervals), constantly being added & removed
due to the nature of Infrastructure is entrusted and the components are unreliable.


2. LITRATURE SURVEY
It is a critical assessment of the work done so far on P2P file sharing systems—to show how the Location
Based Optimization of Interest Clustered P2P File Sharing System (LBOIS) relates to what has already been
done. The most relevant perspective for taking the survey of LBOIS are basically emphasized with three
themes, which are super-peer topology, proximity-awareness, and interest-based file sharing.

THEME 1: SUPER-PEER TOPOLOGY
In structured P2P systems, consistency maintenance and load balancing can be achieved through the super
peer topology, which exploit the heterogeneity of nodes in a peer-to-peer (P2P) network by assigning
additional responsibilities to high capacity nodes called super-peers.

Figure 1:Super-Peer Network
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Weak peers submit queries to their super-peers and receive results from them. There may be several issues are
associated with locating a file in the super-peer network including client peer-super peer relation, load
balancing, file location etc. Such issues can be solved by the self-organized superpeer technology, in which
the peer relations are automatically discovered, maintained and exploited without user intervention.

Hash-Based Proximity Clustering for Efficient Load Balancing in Heterogeneous DHT Networks: Distributed
hash table (DHT) networks based on consistent hashing functions have an inherent load uneven distribution
problem. The objective of DHT load balancing is to balance the workload of the network nodes in proportion
to their capacity so as to eliminate traffic bottleneck. It is challenging because of the dynamism, proximity and
heterogeneity natures of DHT networks and time-varying load characteristics. It presents a hash-based
proximity clustering approach for load balancing in heterogeneous DHTs. In the approach, DHT nodes are
classified as regular nodes and supernodes according to their computing and networking capacities. Regular
nodes are grouped and associated with supernodes via consistent hashing of their physical proximity
information on the Internet. The supernodes form a self-organized and churn-resilient auxiliary network for
load balancing.

The hierarchical structure facilitates the design and implementation of a locality-aware randomized (LAR)
load balancing algorithm. The algorithm introduces a factor of randomness in the load balancing processes in
a range of neighborhood so as to deal with both the proximity and dynamism. Simulation results show the
superiority of the clustering approach with LAR, in comparison with a number of other DHT load balancing
algorithms. The approach performs no worse than existing proximity-aware algorithms and exhibits strong
resilience to the effect of churn. It also greatly reduces the overhead of resilient randomized load balancing
due to the use of proximity information.

THEME 2: PROXIMITY-AWARENESS
Techniques to exploit topology information in P2P overlay routing include geographic layout, proximity
routing, and proximity-neighbor selection. Geographic layout method maps the overlay’s logical ID space to
the physical network so that neighboring nodes in the ID space are also close in the physical network.

Topologically-Aware Overlay Construction and Server Selection: A number of large-scale distributed Internet
applications could potentially benefit from some level of knowledge about the relative proximity between its
participating host nodes.

A path on the overlay network then consists of a series of application-level, not IP-level, hops between the
source and destination nodes. However, in current applications, little effort is made to ensure that this
application-level connectivity is congruent with the underlying IP-level network topology.

This in turn can lead to inefficient routing where, for example, a node in Berkeley has its neighbor nodes in
Europe and hence its path to a node in Stanford may traverse distant nodes in Europe. Ideally, one would like
to improve routing performance by avoiding such unnecessary high latency hops. Thus, a fundamental
challenge in using large-scale overlay networks is to incorporate IP level topological information in the
construction of the overlay to improve routing performance. The utility of topological information is however,
not restricted to overlay network construction. Content distribution over the Internet is another example where
such information could improve performance.

Client requests for content are redirected to a close-by replica server rather than the origin server.

The process of selecting a “good” server, i.e. one that is close to the client in terms of latency, might be
significantly improved if both the client and servers could indicate their position on the Internet. Likewise,
peer-to-peer file sharing applications such as Napster and Gnutella typically have the same file available at
multiple peers. Topological information could be used to select a close-by peer for quicker down-loads.
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THEME 3: INTEREST-BASED FILE SHARING
One category of interest-base file sharing networks is called schema based networks. They use explicit
schemas to describe peers’ contents based on semantic description and allow the aggregation and integration
of data from distributed data sources.

Figure 2: Interest-Based Peer Clustering
Super-Peer-Based Routing and Clustering Strategies for RDF Based Peer-To-Peer Networks: RDF-based P2P
networks allow complex and extendable descriptions of resources instead of fixed and limited ones, and they
provide complex query facilities against these metadata instead of simple keyword-based searches.

RDF-based P2P networks as a specific example of a new type of P2P networks, schema-based P2P
networks, and describe the use of super-peer based topologies for these networks. Super-peer based networks
can provide better scalability than broadcast based networks, and do provide perfect support for
inhomogeneous schema-based networks, which support different metadata schemas and ontologies (crucial
for the Semantic Web).

3. Implementation

The new proposed system is Location Based Optimization of Interest Clustered P2P File Sharing System
(LBOIS) on a structured P2P system which forms physically close nodes, further classification of nodes are
done based on the interest each node is sharing. Nodes with similar interest are grouped together to form
clusters. The clustering technique starts with the clustering of the physically close nodes and continues by
clustering the nodes with their interest i.e., nodes with same interest.

It also places files with the same interests together and make them accessible through the DHT Lookup()
routing function.

Figure 3: LBOIS System Architecture
It creates replicas of files that are frequently requested by a group of physically close nodes [9] in their
location.

Relying on DHT lookup policy rather than broadcasting, the LBOIS construction consumes much less cost in
mapping nodes [10] to clusters and mapping clusters to interest sub-clusters.

LBOIS uses an intelligent file replication algorithm [11] to further enhance file lookup efficiency.

LBOIS enhance the intra-sub-cluster file searching through several approaches.
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First, it further 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.

Second, it builds an overlay for each group that connects lower capacity nodes to higher capacity nodes for
distributed file querying while avoiding node overload.

Third, to reduce file searching delay, it uses proactive file information collection so that a file requester can
know if its requested file is in its nearby nodes.

Fourth, to reduce the overhead of the file information collection, it uses bloom filter based file information
collection and corresponding distributed file searching.

Fifth, to improve the file sharing efficiency, it ranks the bloom filter results in order.

Sixth, considering that a recently visited file tends to be visited again, the bloom filter based approach is
enhanced by only checking the newly added bloom filter information to reduce file searching delay.

The techniques proposed in LBOIS can benefit many current applications such as content delivery networks,
P2P video-on-demand systems, and data sharing in online social networks.

It includes a detailed design that 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.

In LBOIS, file distribution is done between the peers by FILEID and FILE. It can be enhanced to provide
more user specific search such as file name and his/her sub interest. Thus the requester will get his/her specific
file of his interest. Also this reduces query latency. It is possible to compare the query processing time, in this
enhancement, the query processing time can be reduced considerably and also the user’s satisfaction on
his/her interest file reply.

STRUCTURES of LBOIS SYSTEM
The LBOIS system structure is designed based on the hierarchical topological structure of Cycloid structured
P2P network. Cycloid structure [12] is a combination of Cube-Connected-Graphs and pastry. It behaves
similar to Cube-Connected-Cycles (CCC) graph in routing of lookup request. It achieves O(log n) complexity
using O(1) neighbors for lookup where n is number of nodes in the network. Every node of CCC is replaced
by a cycle of d nodes where d is the dimension.

In Cycloid, it uses consistent hashing like pastry to map keys to node. The node and key are uniformly
distributed in an identifier space which is equal to the number of nodes in network. LBOIS is developed based
on the Cycloid structured P2P network [13]. Cycloid is a lookup efficient, constant-degree overlay with n =d
.2d nodes, where d is its dimension. It achieves a time complexity of O(d) per lookup request by using O(1)
neighbors per node. Each Cycloid node is represented by a pair of indices (k, ad-1ad-2 . . . a0) where k is a cyclic
index and ad-1ad-2 . . . a0 is a cubical index. The cyclic index is an integer ranging from 0 to d-1, and the cubical
index is a binary number between 0 and 2d -1[14]. The nodes with the same cubical index are ordered by their
cyclic index mod d on a small cycle, which we call a cluster. All clusters are ordered by their cubical index
mod 2d on a large cycle. The Cycloid DHT assigns keys onto its ID space by a consistent hashing function.

ALGORITHMS:
The LBOIS algorithms are based on the factors (issues) for the problems of structured p2p file sharing
systems and APIs specifically while nodes are join() and leave() the LBOIS system and looking up file f in it.

Before that what I have to further explanation of the algorithms, it is better to put the Distributed Hash Table
(DHT) that I used in the system.

Distributed Hash Table (DHT) is a hash table [14] which is distributed among a set of cooperating
computers, commonly refer to as nodes. Just like a hash table, it contains (key, value) pairs, which we refer to
as items. The main service provided by a DHT is the lookup operation, which returns the value associated
with any given key. In the typical usage scenario, a client has a key for which it wishes to find the associated
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value. Thereby, the client provides the key to any one of the nodes, which then performs the lookup operation
and returns the value associated with the provided key. Similarly, a DHT also has operations for managing
items, such as inserting and deleting items. The representation of the (key, value) pairs can be arbitrary. For
example, the key can be a string or an object. Similarly, the value can be a string, a number, or some binary
representation of an arbitrary object. The actual representation will depend on the particular application. An
important property of DHTs is that they can efficiently handle large amounts of data items. Furthermore, the
number of cooperating nodes might be very large, ranging from a few nodes to many thousands or millions in
theory. Because of limited storage/memory capacity and the cost of inserting and updating items, it is
infeasible for each node to locally store every item. Therefore, each node is responsible for part of the items,
which it stores locally.

Scalability Algorithm
Scalability is the capability of a system, network, or process to handle a growing amount of work, or its
potential to be enlarged in order to accommodate that growth.

When a peer joins to the network [12] it shouldn’t pose unmanageable burden to the overlay network and its
operation. Rather it should provide more resources into the system e.g. in form of upload bandwidth,
processing power or file capacity. Scalability is often achieved with decentralized distribution of the key
components among participating peers on the network. However often there is a limit when system can’t grow
anymore and its functionality starts to drop.

Algorithm 2: Pseudo-Code for Node n Joining in LBOIS Containing Node n’
n.join (n’){
1: generate IDs: ID1 = (S1,Hn), ... , IDm=(Sm;Hn)

2: for i = 0 to m do

3: //find the server closest to the IDi

4: si =n’.lookup_server(IDi);

5: if n is a regular node then

6: //take si as its server

7: serverIDi = si;

8: serverIDi .join(n, l);

9: else

10: //n is a supernode

11: if si is a supernode then

12: si.addto_backuplist(n);

13: else

14: //replace si because it is a temporary supdernode

15: n.clientlistIDi=si.clientlistIDi ;

16: n.backpulistIDi=si.backuplistIDi ;

17: si.remove clientlist(IDi);

18: n.join(si, l);

19: initialize routing table;

20: end if

21: end if

22: end for

23: }
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Algorithm 3: Pseudo-Code for Node n Leaving LBOIS

n.leave {

1: //assume node n has m interests

2: for i  = 0 to m do

3: if it is the server in the sub-cluster of interest i then

4: if it has a supernode(s) in its backup list then

5: find supernode from its backuplist to replace itself

6: notify its clients about the server change

7: else

8: notify its clients to rejoin in the system

9: end if

10: execute leaving function in the Cycloid DHT

11: else

12: notify its server about its departure

13: end if

14: end for

15: }

Storage efficiency
A cluster generally consists of a large number of computers or storage nodes that are coupled closely together
using a storage area network. In this type of storage systems [11], the storage nodes can coordinate easily with
each other for data accesses and management.

Peer-to-peer systems can be characterized as distributed systems in which all nodes have identical capabilities
and responsibilities and all communication is symmetric.

Nodes contribute storage to the system while they are joining it. The LBOIS nodes form a self-organizing
overlay network. Inserted files are replicated on multiple nodes to ensure persistence and availability. With
high probability, the set of nodes over which a file is replicated is diverse in terms of geographic location,
ownership, administration, network connectivity, rule of law, etc. Additional copies of popular files may be
cached in any LBOIS node to balance query load.

In LBOIS storage archival system a peer stores copies of its files at other nodes in the network, so that they
can be retrieved in the event of a local file system failure. Such decentralized, P2P storage systems can be an
attractive way to increase the availability of data, since they have no central point of failure and any
organization can deploy such a system with very little extra cost.

Peer Details
Parallel to the cluster is generated the details of each peers also generated. The details are peer name, file
name for each peer, SHA signature, and bloom filter.
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Subcluster Generation
In this sub clusters that are generated within the main clusters. The subclusters are the parts of the cluster
which includes cluster IDs, subcluster name and peers in the same subcluster. The figure depicted below
shows this information. The cluster ID given for each subcluster is 0 and 1 as shown below. This means there
are two clusters even they have subclusters. The subcluster have 0 and 1 cluster ID; e.g. subclusters in music
have cluster ID 0 for P2 and 1 for P8.

Routing Distance

CONCLUSION
Nowadays, to optimize performance of P2P file sharing systems, interest-clustered super-peer networks and
proximity-clustered super-peer networks have been proposed.

Although both strategies improve the performance of P2P systems, few works cluster peers based on both peer
interest and physical proximity simultaneously. Moreover, it is harder to realize it in structured P2P systems
due to their strictly defined topologies, although they have high efficiency of file location than unstructured
P2Ps.

Clustering peers by their common interests and by their physical proximity can improve file query
performance. LBOIS is doing on clustered file sharing System based on a structured P2P network, in which
physically-close nodes are formed into a cluster and further physically-close and common-interest nodes are
grouped into a sub-cluster based on a hierarchical topology. This clustered system uses an intelligent file
replication method to replicate a file that are frequently requesting by physically close nodes near their
physical location to enhance the file lookup efficiency and thereby enhance the overall performance of file
sharing in the P2P system.
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