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Abstract

Considering on-demand content
discovery mechanism, currently P2P content
distribution systems are constructed. By
including two major capabilities like a
mechanism through which peers register long
term interest in network which notify new data
items whenever they occur, and second capability
is that advertising its content which enhances the
utility of the systems. Presents proposals need
intricate indexing and routing schemes to fulfil
the above two capabilities which not only make
them highly complex but also render the overlay
network less flexible toward transient peers. For
which we proposed a Scalable and effective
middleware which is called as CoQUOS to
support unremitting queries in unstructured
overlay networks. We proposed two techniques
namely, cluster-resilient random walk algorithm
and dynamic probability-based query
registration scheme. First scheme used for
propagating the queries to various regions of the
network and second scheme to ensure that the
registrations are well distributed in the overlay.
And we also proposed effective and efficient
schemes for providing resilience to the churn of
the P2P network and for ensuring a fair
distribution of the notification load among the
peers.

Keywords- content delivery, continuous queries,
P2P networks, publish-subscribe systems, random
walk.

I. INTRODUCTION

In the past few years, both structured and
unstructured P2P networks have experienced
significant research searching through ad-hoc
queries has been the predominant information
discovery mechanism in P2P networks. Several
researchers have studied efficient and scalable
alternatives to the flooding-based searching in
unstructured P2P networks Random walk and its
variants have been explored as alternatives to the
broadcast strategy. However, the ad-hoc query
paradigm is inadequate for advanced P2P content
sharing applications.

%
Fig.1: Decentralized P2P Architecture

A second research area that is closely
related to work presented in this paper is that of
pub-sub systems (event delivery systems. The early
pub-sub systems adopted a centralized architecture
for subscription maintenance and matching and
notification of published data items, whereas the
latter systems were either partially or completely
decentralized. More recently, researchers have
designed decentralized pub-sub systems on top of
P2P networks several pub-sub systems have been
successfully implemented on structured P2P
platforms. Unstructured P2P networks-based pub-
sub systems are relatively less explored. The main
difficulty in  designing pub-sub systems on
unstructured P2P networks emerges from the fact
that the topologies of most unstructured P2P
networks have no relationship to the data (or other
information) in individual peers. As a result, routing
in these networks is, in general, independent of
peers' contents (a few unstructured P2P networks
use content-sensitive heuristics for routing). Most
unstructured P2P networks-based pub-sub systems
try to overcome these difficulties by carefully
controlling the manner in which the topology of the
overlay network evolves, and by adopting intricate
indexing strategies for routing subscriptions and
notifications. Unfortunately, these mechanisms are
highly complex and they introduce significant
overlay management overheads thereby limiting the
scalability of the corresponding systems. As
mentioned in the introduction, the Sub- 2-Sub
requires peers to be clustered on the basis of their
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subscriptions. The publisher of a data item is
required to reach the cluster that exactly corresponds
to the data item being published, and then start the
dissemination process. The RDF-based pub-sub
scheme designed in the context of ELENA project
also suffers from similar limitations. This system
also requires the peers of the overlay to be
meticulously organized, in this case, to form an
intricate bi-level Hyper cup architecture. Besides
having limited scalability, the system is very
vulnerable to super peer failures. The CoQUOS
system differs fundamentally from P2Pbased pub-
sub schemes. All of the above-mentioned systems
are essentially pub-sub systems which are
implemented on a P2P platform. In contrast, the
goal of our work is to enhance the content discovery
capabilities of unstructured P2P content distribution
networks. With the goal of achieving guaranteed
notification, most unstructured

P2P-based pub-sub systems include
complex overlay management strategies. On the
other hand, our CoQUOS system does not impose
any restrictions on the topology of the overlay,
employs lightweight techniques, yet it provides high
success rates. However, CoQUOS might not be
appropriate for applications where guaranteed
notification is necessary. Smart Seer is a structured
P2P overlay-based continuous query system for
document repositories. Unlike Smart Seer, CoQUOS
does not rely upon DHT for mapping continuous
queries to peer nodes hosting them or for routing
notifications. Instead, it incorporates lightweight
mechanisms like CRW and dynamic probability
scheme for registering continuous queries on
various peer nodes of the overlay. Peer CQ is a
P2Pbased continual query system for information
change monitoring. It too uses the DHT to distribute
change monitoring queries to the nodes of the
network. Researchers have studied the properties of
random walk as well as its utility for various P2P
applications such as computing aggregate queries
and uniform sampling of peers in unstructured P2P
networks.

Several variants of random walk such as
popularity biased random walk have been proposed
for P2P searching. Show that the performance of
random walk degrades if the overlay network
exhibits considerable degree of node clustering.
CRW overcomes this limitation by favoring out-of-
cluster peers at each hop of message propagation.

I1. SYSTEM OVERVIEW

The fundamental idea of the CoQUOS
system is to register the continuous query on a set of
peers that are located in various topological regions
of the overlay network. These query replicas are
used by the CoQUOS system to notify the
respective source peers of matching advertisements
issued by other peers. Considering the decentralized
nature of unstructured P2P networks, an important

research challenge is to develop a completely
distributed mechanism to register the continuous
queries at various regions of the P2P network so that
the system has high notification effectiveness.
Further, it is also necessary to develop low-cost
techniques for providing resilience to the churn of
the overlay network and for achieving fair
distribution of notification load among the peers in
the network. Towards addressing these challenges,
this paper makes four novel contributions.

« First, we present a novel query propagation
technique called Cluster Resilient Random Walk
(CRW). This technique retains the overall
framework of the random walk paradigm. However,
at each step of propagation, CRW favors neighbors
that are more likely to send messages deeper into the
network thereby enabling the continuous queries to
reach different topological regions of the overlay
network.

« Second, a dynamic probability scheme is proposed
for enabling the recipients of a continuous query to
make independent decisions on whether to register
the query. In this scheme, a query that has not been
registered in the past several hops has a higher
chance of getting registered in its next hop, which
ensures that registrations are well distributed along
the path of a query message.

Fig.2: CoQUOS system overview

» Third, we discuss a passive replication-based
scheme for  preserving high notification
effectiveness of the system even when the
underlying P2P network experiences significant
churn.

* Finally, we propose a local load re-distribution
strategy to achieve fair distribution of notification
loads among the participating peers.

a) Cluster-Resilient Random Walk

Flooding-based broadcast is an option for
circulating continuous queries. However, this would
be analogous to a breadth first traversal of the
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network. As previous studies have reported, in this
scheme, messages remain in close vicinity of the
source node and do not go deep into the network.
Random walk is another message propagation
paradigm that has received considerable attention
from the P2P research community. In the context of
P2P networks, random walk works as follows:
When a peer node Pi receives a message whose TTL
has not expired, it selects one of its neighbors
completely at random and forwards the message to
that peer. Since, at each step the message is
forwarded to only one neighbor, the message load
imposed by random walk is very low. Random walk
corresponds to a depth-first traversal of the network,
and a message propagated through random walks
has a higher probability of reaching remote regions
of the network than its flooding-based counterpart.
In this paper, we use the terms random walk and
pure random walk (PRW) interchangeably.

Fig.3: llustration of cluster resilient random walk

b) Dynamic-Probability-Based Query Registration

The CRW scheme provides a mechanism for
propagating a continuous query. But, how does a
node receiving this message decide whether to
register the query? A straightforward solution would
be to register a query at every node it visits.
However, this would result in large numbers of
unnecessary subscriptions, which affects the
efficiency of the network. Alternatively, each peer
receiving a query message can decide register it
with a certain fixed probability, say Rp. We call this
scheme the fixed probability-based query
registration scheme (FP scheme). Although this
strategy seems intuitive, it cannot guarantee high
notification success rates for every query. The
reason is that for some continuous queries a long
series of peers in the path of the query message may
all decide not to register the query, whereas another
sequence of consecutive nodes may all decide to
host the query. The announcements originated near
the dry patches of a query’s this might fail to reach

any of its beacon nodes, thus leading to low success
rates.

The objectives of our experimental study of the
CoQUOS system are fourfold:

1. Evaluating the effectiveness of the CRW
technique in propagating continuous queries,

2. Studying the performance of the dynamic
probability approach for query registrations,

3. Evaluating the churn resilience and the load
balancing mechanisms, and

4. Evaluating the communication costs.

Il. SYSTEM DESIGN &
IMPLEMENTATION
For implementation independent

specification and verification, and for subsequent
synthesis  of  specifications into  efficient
implementations.

The proposal is divided into below sub-tasks:

i) adopt/further develop a model for formal, high-
level system specification and verification.

ii) Demonstrate the efficacy of the developed model
by applying it to a suitable part of the consortium
demonstrator, the network terminal for broadband
access.

iii) Develop a systematic method to refine the
specification into synthesizable code and a
prototype tool which supports the refinement
process and links it to synthesis and compilation
tools.

New Version Messaged: New Value Foot, NewEntry
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Fig.4 : System Architecture

The Modelling represents a collection of
best engineering practices that have proven
successful in the modelling of large and complex
systems. The modelling is a very important part of
developing objects oriented software and the
software development process. The modelling uses
mostly graphical notations to express the design of
software projects. Using the modelling helps
project teams communicate, explore potential
designs, and validate the architectural design of the
software.
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CONCLUSION

Allowing peers of a formless P2P content
sharing networks for registering longstanding
queries and receiving notification when a new
matching item appears can considerably increase
effectiveness. We overcome the complexity of pub-
sub system on unstructured overlays by our
continues query paradigm study in this paper. Here
we presented CoQUOS system which support
continues queries in Unstructured P2P network by
including different features such as lazy replication
technique for countering network churn, cluster
resilient random walk for query propagation and
dynamic probability scheme for query registration.
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