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Abstract

Mobile adhoc network (MANET) is a collection of
wireless nodes that dynamically create a wireless
network among them without using any infrastructure.
Nodes are free to move, independent of each other
which makes routing much difficult. The routing
protocols in MANET should be more dynamic so that
they quickly respond to topological changes. Mobile ad
hoc network is a collection of mobile nodes
communicating through wireless channels without any
existing network infrastructure or centralized
administration. Due of the limited transmission range
of wireless network, multiple "hops" are needed to
exchange data across the network. In order to facilitate
communication within the network, a routing protocol
is used to discover routes between nodes. The primary
goal of such an adhoc network routing protocol is
efficient route establishment between a pair of nodes so
that messages may be delivered in a timely manner.
Route construction should be done with a minimum of
overhead and bandwidth consumption.

This paper mainly focuses on cluster-based routing on
demand protocol. In this we use clustering's structure
for routing protocol. Clustering is a process that
divides the network into interconnected substructures,
called clusters. ODRP creates routes on demand so
they suffer from a route acquisition delay, although it
helps reduce network traffic in general.

1. Introduction

A Mobile Ad-hoc Network (MANET) is a temporary
wireless network composed of mobile nodes, in which
an infrastructure is absent. There are no dedicated
routers, servers, access points and cables. If two mobile
nodes are within each other’s transmission range, they
can communicate with each other directly. Otherwise,
the nodes in between have to forward the packets for
them. In such a case, every mobile node has to function
as a router to forward the packets for others. Trad itional
routing protocols used in hardwired networks, such as
distance vector protocols (e.g. RIP) and link state

protocols (e.g., OSPF) cannot be implemented in the
MANET directly for various reasons.

Most research effort has been put in the routing
protocols since the advent of the MANET. They can be

divided into the two basic categories: Proactive routing

protocols (DSDV, WRP, OLSR, WRP, CGSR, FSR,
GSR) and Reactive routing protocols or on demand
routing protocols (DSR, SSR, AODV, TORA).

The OLSR is the most widely used link state protocol,
while AODV is the most popular distance vector
protocol. Existing work gives general analysis of link
state routing and distance vector routing in MANET [1]
[2]. Performance evaluation of Destination Sequenced
Distance Vector (DSDV) and Ad hoc On demand
Distance Vector (AODV) routing protocols[3] by
considering various performance metrics like packet
delivery fraction, average end to end delay of data
packets, normalized routing load. The experiments
have been conducted by varying the mobility speed. It
was observed that AODV outperforms DSDV in less
stressful situations. Complete study and evaluation of
Cluster Based Routing Protocol has been done [5].
Thorough study of unicast and multicast routing
protocols with broadcast algorithm have been described
[6]. Most research effort has been put in the routing
protocols such as AODVand DSR[4][7].

This paper mainly focuses on cluster-based on demand
routing protocol. Section 2 discusses about the
clustering. Section 3 discusses the basics of few most
common used routing protocols. Section 4 gives review
of literature for evaluation of performance of cluster
based on demand routing protocol. Finally conclusion
is given in section 5.

2. Clustering

We use clustering's structure for routing protocol.
Clustering is a process that divides the network into
interconnected substructures, called clusters. Each
cluster has a cluster head (CH) as coordinator within
the substructure. Each CH acts as a temporary base
station within its zone or cluster and communicates
with other CHs. In our protocol, there are four possible
states for the node: NORMAL, ISOLATED,
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CLUSTERHEAD and GATEWAY. Initially all nodes
are in the state of ISOLATED. Each node maintains the
NEIGHBOR table wherein the information about the
other neighbour nodes is stored CHs have another table
(CHNEIGHBOR) wherein the information about the
other neighbour CHs is stored. The primary step in
clustering is the CH election.

3. ROUTING PROTOCOLS

This section provides the overview of different on
demand routing protocols which will be evaluated in
this paper:

2.1. Dynamic Source Routing Protocol (DSR)

The key feature of this protocol is that it is a pure on
demand protocol, i.e. it does not employ any periodic
exchange of packets. DSR does even employ beacon
packets like some other on demand protocols.
Consequently, DSR applies on demand schemes for
both route discovery and route maintenance. This
makes the routing overhead traffic scales to the actual
needed size automatically, which is considered as the
main advantage of DSR.

2.2. Adhoc on-demand distance-vector routing
protocol (AODV)

The key feature of this protocol is that applying a
distributed routing scheme. In contrast to the source
routing applied by DSR, AODV depends on storing the
next hops of a path as entries in the intermediate nodes,
which is considered as an advantage. However this may
require additional resources form the intermediate
nodes, which is the negative side of AODV.

2.3 Cluster-based routing protocol (CBRP)
Clustering is usually used to speed up route discovery
by structuring the overall network nodes hierarchically.
Clusters are setup at start time and maintained
periodically or dynamically. Routing is performed at
the cluster level, while path setup inside the cluster is
done by the cluster maintenance mechanism. The
cluster radius is usually set to be two or three hops.

In the previous works on cluster based networking, a
cluster network usually contains two types of links:
intra-cluster link to connect nodes in a cluster and inter
cluster link to connect clusters. When a cluster is
created, a head node is chosen for administration of the
cluster. The head node will work as a base station in the
cluster to control channel access, perform power
measurements, and guarantee bandwidth for real time
traffic. Each member node in a cluster is assigned a
node ID (NID), and a cluster ID (CID). As a
hierarchical routing protocol, a cluster based routing
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usually uses proactive routing to decrease the delay at
the intra-cluster path, and uses reactive routing to
reduce control overhead at the inter-cluster path.
Intra cluster routing A cluster head has the
responsibility of routing from the current cluster to
other cluster heads. Packets will be delivered to the
destination via low layer intra-cluster routing and then
through a high layer inter-cluster routing.
When a Link State Routing (LSR), a typical proactive
routing algorithm, is chosen for intra cluster routing,
each member node will be recognized by their head
node with the NID. The head node collects all link state
information from every member node, builds an intra-
cluster topology message, and advertises it to all
member node inside the cluster. On receiving the
message, member nodes can create routing tables for
intra-cluster communications.

Packets generated inside a cluster and packets passing
through the cluster will be forwarded to the gateway
node in the cluster to reach other cluster.

Inter cluster routing When a source node wants to
communicate with a node in a different cluster, a route
request (RREQ) which contains its address will be sent
for path discovery. When the RREQ is delivered to a
member node of a cluster, it will be forwarded
immediately to its cluster head and the head checks if
the destination address in the cluster. If destination is in
the cluster, the head adds its CID on RREP and sends it
back to the source in reverse path; otherwise, the
RREQ will be forwarded to the next cluster until it
finds the destination.
Unlike traditional node level multi-hop networks, in the
cluster based routing, any member node can receive
packets from outside and deliver it to the gateway node.
Packet from a source cluster head node uses inter-
cluster link to reach the (cluster level) next hop, and
arrives at the gateway of the current cluster via the
intra-cluster path. The packet then passes through the
inter-cluster path to reach its next cluster.

4. Review of Literature

In 2010 Yudhvir Singh Yogesh Chaba, Monika Jain
and Prabha Rani, “Performance Evaluation of On-
Demand Multicasting Routing Protocok in Mobile
Adhoc Networks”, In this paper performance analysis
of On Demand Multicasting Routing protocols
(ODMRP) has been done by comparing it with AODV
and FSR routing protocol on the basis of three different
performance metrics i.e. Average throughput, packet
delivery ratio and end-to-end delay. The simulation
results shows that Average throughput of ODMRP is
better than AODV and FSR with the varying number of
nodes and also with the increase in mobility. Packet
delivery ratio for AODV is better than that of ODMRP
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and FSR with the changing number of nodes as well as
with changing

In 2007 Geetha Jayakumar and Gopinath
Ganapathy, “Performance Comparison of Mobile Ad-
hoc Network Routing Protocol”, In this paper compare
the performance of two prominent on-demand routing
protocols for mobile ad hoc networks: Dynamic Source
Routing (DSR), Ad Hoc On demand distance Vector
Routing (AODV)[9]. A detailed simulation model with
MAC and physical layer models is used to study the
interlayer interactions and  their  performance
implications. They demonstrate that even though DSR
and AODV share similar on-demand behavior, the
differences in the protocol mechanisms can lead to
significant performance differentials. In the paper they
examine two on demand routing protocols AODV and
DSR based on packet delivery ratio, normalized routing
load, normalized MAC load, average end to end delay
by varying the number of sources, speed and pause
time.

In this paper we have compared the performance of
AODV and DSR routing protocols for ad hoc networks
using ns-2 simulations. Unfortunately, TORA
simulations couldn’t be successfully carried out.
AODV and DSR use the reactive On-demand routing
strategy. Both AODV and DSR perform better under
high mobility simulations. High mobility results in
frequent link failures and the overhead involved in
updating all the nodes with the new routing information
as in DSDV is much more than that involved AODV
and DSR, where the routes are created as and when
required. DSR and AODYV both use on-demand route
discovery, but with different routing mechanics. In
particular, DSR uses source routing and route caches,
and does not depend on any periodic or timer-based
activities. DSR exploits caching aggressively and
maintains multiple routes per destination. AODV, on
the other hand, uses routing tables, one route per
destination, and destination sequence numbers, a
mechanism to prevent loops and to determine freshness
of routes. The general observation from the simulation
is that for application-oriented metrics such as packet
delivery fraction and delay. AODV, outperforms DSR
in more “stressful” situations (i.e., smaller number of
nodes and lower load and/or mobility), with widening
performance gaps with increasing stress (e.g., more
load, higher mobility). DSR, however, consistently
generates less routing load than AODV. The poor
performances of DSR are mainly attributed to
aggressive use of caching, and lack of any mechanism
to expire stale routes or determine the freshness of
routes when multiple choices are available. Aggressive
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caching, however, seems to help DSR at low loads and
also keeps its routing load down. If there could be any
mechanisms to expire routes and or determine the
freshness of routes in the route cache could benefit
DSR performance significantly. It is found that for
lower loads DSR is more effective while AODV is
more effective for higher loads.

In 2008, Jie Zhang, Choong Kyo Zeong, Goo Yeon
Lee, Hwa Zong Kim,” Cluster —based Multi path
Routing  Algorithm  for  Multi-hop  Wireless
Network”. In this Paper proposed Custer —based Multi
path Routing (CBMPR) will achieve maximum
throughput and low delay by selecting multiple paths
with little interferences among them.

Cluster-Based Routing: Clustering is usually used to
speed up route discovery by structuring the overall
network nodes hierarchically. Clusters are setup at start
time and maintained periodically or dynamically.
Routing is performed at the cluster level, while path
setup inside the cluster is done by the cluster
maintenance mechanism. The cluster radius is usually
set to be two or three hops.

In the previous works on cluster based networking, a
cluster network usually contains two types of links:
intra-cluster link to connect nodes in a cluster and inter
cluster link to connect clusters. When a cluster is
created, a head node is chosen for administration of the
cluster. The head node will work as a base station in the
cluster to control channel access, perform power
measurements, and guarantee bandwidth for real time
traffic. Each member node in a cluster is assigned a
node ID (NID), and a cluster ID (CID). As a
hierarchical routing protocol, a cluster based routing
usually uses proactive routing to decrease the delay at
the intra-cluster path, and uses reactive routing to
reduce control overhead at the inter-cluster path.

5. Conclusion

We proposed a Cluster Based Routing Protocol is an
on-demand routing protocol, where the nodes are
divided into clusters. Traditional routing algorithms
cannot satisfy the requirements of an ad hoc network,
because of the dynamic topology and the limited
bandwidth that characterize these networks. For this
reason there is a lot of research that deal with the
extension of the existing routing algorithms or with the
discovery of new and more efficient routing protocol.

This paper evaluated and compared many on demand
routing protocol using the CBRP achieve a low Routing
Overhead than AODYV, and among three DSR achieve
lowest routing overhead. AODV has lowest average
end to end delay. Packet delivery ratio of CBRP and
DSR is almost same (90 %) and is better than AODV



which gives 82.8% PDR For all the protocols
performance improves.
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