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ABSTRACT the routing algorithm to determine the optimal path for the

A mobile ad hoc network is a multihop wireless network
formed by a group of wireless mobile nodes communicating
with each other without any centralized infrastructure .This
research paper evaluates the performance of AODV and DSR
routing protocols in mobile ad hoc network using high quality
GSM voice. Average end to end delay, packet loss and traffic
sent are the performance metrics used to compare the above
said routing protocols using NS-2 simulator. This simulation
work shows that AODV is much better as compared to DSR
on the basis of discussed parameters.
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1. INTRODUCTION

Ad hoc networks also called infrastructure less networks are
complex distributed system which consists of wireless links
between the nodes and each node also works as a router to
forward the data on behalf of the other nodes. The nodes are
free to join or leave the network without any restriction. Thus
the networks have no permanent or fixed infrastructure. This
is helpful in disaster recovery situations and the places
with non-existing or damaged communication infrastructure
where rapid deployment of a communication network is
needed. Ad- hoc networks can also be useful for
conferences where people participating in the conference
can form atemporary network without engaging the services
of any pre-existing network. We call the users or devices
creating the network as nodes. Each node is equipped with a
radio transmitter and receiver which allows it to communicate
with the remaining nodes. Nodes in an ad-hoc network can
generate data and forward it to any other node in the network.
The primary challenge in building a MANET is equipping
each device to continuously maintain information required to
properly route traffic[15].

2. ROUTING IN MANET

Routing is the process which involves exchange of
information from one station to another in the network. The
nodes in MANET act both as a host and a router and
communicate with each other without any centralized
infrastructure [16]. Routing protocols of mobile ad-hoc
networks need different approaches from pre-existing Internet
protocols, since most of the existing Internet protocols were
designed to support routing in a network with fixed
infrastructure. It is one of the core issues in mobile ad-hoc
network. An effective routing mechanism results in successful
deployment of mobile ad-hoc networks. Routing protocols use
several metrics to find out the best path for routing the packets
from source to its destination. These metrics are standard
measurements that could be number of hops, which is used by

packet to its destination. The process of path determination is
that, routing algorithms initialize and maintain routing tables,
which contain the total route information for the packet. This
route information varies for one routing algorithm to another.

3. BRIEF DESCRIPTION OF AODV &
DSR ROUTING PROTOCOLS

3.1 AODV

Ad Hoc on-Demand Distance Vector (AODV) offers low
network utilization and uses destination sequence number to
ensure loop freedom. It is a reactive routing protocol implying
that it requests a route when needed .AODV also provide
quick deletion of invalid routes breakages[15]. An important
feature of AODV is that it uses a destination sequence
number, which corresponds to a destination node that was
requested by a routing sender node. The destination itself
provides the number along with the route it has to take to
reach from the request sender node up to the destination. If
there are multiple routes from a request sender to a
destination, the sender takes the route with a higher
destination sequence number. This ensures that the ad hoc
network protocol remains loop-free. Routing tables used by
AODV store destination and next hop IP addresses as well as
destination sequence number [3].

3.2 DSR

Dynamic Source Routing (DSR) is a reactive protocol i.e. it
doesn’t use periodic advertisements. It discovers the routes
when necessary and then maintains them. Source routing is a
routing technique in which the sender of a packet determines
the complete sequence of nodes through which the packet has
to pass; the sender explicitly lists this route in the packet’s
header, identifying each forwarding “hop” by the address of
the next node to which to transmit the packet on its way to the
destination host. There are two significant stages in working
of DSR: Route Discovery and Route Maintenance. Route
discovery operation is used when routes to unknown hosts are
required. Route maintenance operation is used to monitor the
correctness of established routes and to initiate route
discovery if a route fails[17]. In addition to the address of the
original initiator of the request and the target of the request,
each route request packet contains a route record, in which is
accumulated a record of the sequence of hops taken by the
route request packet as it is propagated through the network
during this route discovery. As the route is part of the packet
itself, routing loops, either short lived or long-lived, cannot be
formed as they can be immediately detected and eliminated

3.



4. SIMULATION SETUP

The simulations are performed using Network Simulator 2
(NS-2.34). In Table 1, we have summarized the model
parameters that have been used for our experimental work.
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Parameters Value
Protocols AODV & DSR
Simulator NS-2.34

Nodes 20,40,50
Simulation Area 5Km * 5Km
Packet Size 1kb
MAC Protocol IEEE 802.11b
Mobility Model Random waypoint
Traffic High quality GSM
Voice
Pause Time 50sec
Simulation Time 900sec
Node Speed 10m/sec

5. PERFORMANCE METRICS

MANET has number of qualitative and quantitative metrics
that can be used to compare ad hoc routing protocols. This
paper has been considered for the following metrics to
evaluate the performance of mobile adhoc network routing
protocols.

5.1 Average End-to-End Delay: 1t is defined as
the average time taken by data packets to propagate from
source to destination across a MANET. This is the difference
between sending time of a packet and receiving time of a
packet. This includes all the possible delays caused by
buffering during route discovery latency, queuing at the
interface queue, retransmission delays at the MAC, and
propagation and transfer times [2, 4].
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Figure 2: Packet loss for different number of nodes using
AODV and DSR protocols

Figure. 2 shows that AODV has less value of number of
packet lost than DSR. AODV has zero value for number of
packet lost but the value for DSR increases as the number of
nodes increases.
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5.2 Packet Lo0sS: It occurs when one or more packets
travelling across a network fail to reach their destination.
Packet loss can be caused by a number of factors, including
signal degradation over the network, oversaturated and highly
congested network links, corrupted and faulty packets
rejected, faulty networking hardware [14].

5.3 Traffic Sent: During transmission of data in
simulated ad hoc network routing traffic sent by all wireless
nodes. In other words it shows that how many traffic sent by
source node to destination node with the help of intermediate
node in simulated area using MANET routing protocol [5].

6. RESULTS AND OBSERVATIONS

In this Section, we compare the capabilities of the two routing
protocol i.e. AODV & DSR studied in this research paper.
Performance metrics are calculated from trace file, with the
help of AWK program. The simulation results are shown in
the following section in the form of line graphs.
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Figure 1: Average end-to-end delay for different number
of nodes using AODV and DSR protocols

From Figure. 1 We can observe that, end to end delay is more
in DSR as compared to AODV. DSR has the highest value for
end-to-end delay but in the case of AODV, as the number of
nodes increases the value of end-to-end delay decreases.
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Figure 3: Traffic sent for different number of nodes using
AODV and DSR protocols

Figure. 3 shows the results of how many traffic sent by source
node to destination node with the help of intermediate node in
simulated area using MANET routing protocol. In DSR
protocol traffic sent rate is high in comparison of DSR
protocol except for 40 nodes, in the case of 40 nodes traffic
sent rate of AODV is more than DSR after end of simulation
time.



7. CONCLUSION

This work is an attempt towards a comprehensive
performance evaluation of two commonly used MANET
routing protocols (AODV and DSR).In this paper, using the
latest simulation environment NS-2, we evaluated the
performance of the two widely used reactive routing protocols
using packet -level simulation. The simulation characteristics
used in this research that is, average end-to-end delay, packet
loss and traffic sent are unique in nature & are very important
for detailed performance evaluation of any networking
protocol. We can summarize our final conclusion from our
experimental results as follows:

e With increase in number of nodes ,number of
packets sent with DSR is more as compared to
AODV

e No of packets dropped is also more in case of DSR
than AODV

e Packets lost in case of DSR are much more than
AODV due to which AODV is counted the best.

e Average end to end delay is very large in case of
DSR than that of AODV
In short AODV has the best all round performance.

8. FUTURE SCOPE

In the future some complex simulations can be carried out
using other existing performance metrics, in order to gain a
more in depth performance analysis of the adhoc routing
protocol.
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