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Abstract— Mobile Ad-hoc Network (MANET) is a wireless network of autonomous mobile nodes that are connected
dynamically to form a random infrastructure-less topology. All the mobile nodes in MANET serves as a single entity
and also serves as router by providing routes to other communicating nodes and forwarding packets allowing in
establishment of temporary topology. Routing is a critical and important aspect in wireless network. Some sort of
routing mechanism is needed in MANET because nodes are highly dynamic and topology is changing in timely
manner i.e. routes are establishing and terminating rapidly. In this paper the performance of wireless routing
protocols Dynamic Source Routing (DSR), Ad-hoc On-demand Distance Vector (AODV) and Destination Sequenced
Distance Vector (DSDV) have been analysed against varying parameters for CBR traffic model. Simulation work has
been completed using network simulator NS-2.35.
Keywords— AODV, DSR, DSDV, CBR, NS-2.35, MANET.
I. INTRODUCTION
A mobile ad-hoc network (MANET) is a wireless network of autonomous mobile nodes that are connected
dynamically in a random way [1]. All the nodes in MANET cooperate by forwarding data packets to each other, this
allow them to communicate each other and forming temporary topology without a central entity or an administrator like a
base station or an access point. Each node works as a single entity and a router as well. This scheme allows to setup costeffective network quickly, without the help of any fixed infrastructure. Due to increasing number of portable and
inexpensive devices multimedia application are becoming more popular. Many of these have specific requirement to
provide quality service. For this purpose routing protocols has to be deployed in such a manner that it provide certain
QoS requirements. In this paper, we evaluate the performance of routing protocols against varying number of nodes,
CBR links and pause time. Here we have considered CBR traffic as real-time traffic and the simulation has been done
using NS2 Simulator [2]. This paper is organized as follows; Literature Review is presented in section II, a brief
overview of AODV, DSR and DSDV routing protocol is given in section III, simulation model is presented in section IV,
section V describes results and analysis of simulation. At last the conclusion is presented in section VI.
II. LITERATURE REVIEW
In [5] the performance of four ad-hoc routing protocols AODV, DSR, WRP and BFD is compared with respect to
throughput, byte loss and collision. The result shows that AODV and DSR performs well for throughput and collision,
when number of CBR links are increased then AODV again performs well. But BFD performs better for byte loss
metrics. In [6] authors have compared the performance of DSR, AODV and DSDV for CBR traffic. The authors have
concluded here that DSR and AODV outperformance DSDV for different mobility rates due to their reactive nature. An
enhancement to the AODV protocol is proposed in [7] to provide QoS support for real time traffic. Proposed solution
incorporate reservation procedure in AODV for real time traffic that assigns more bandwidth to real time traffic. This
solution shows improved throughput and reduced delay. In [8] the performance of four routing protocol is compared for
real time and non-real time traffic. The simulation results shows that OLSR achieved highest throughput for non-real
time and real time video traffic whereas AODV for voice traffic. It has been concluded here that OLSR is best routing
protocol for both real and non-real time traffic. CBR and FTP traffic has been considered in many researches [9] [10] [11]
to investigate the performance of routing protocols, showing that AODV is the best protocol for CBR traffic (real-time
traffic).
III. ROUTING PROTOCOLS
Many different ways have been considered to classify the protocols depending on the schemes to handle the delivery of
packets in ad-hoc networks. According to the routing strategies routing protocols are divided into two classes [3] [4]:
Proactive routing protocols and Reactive routing protocols. There is another class of routing protocols called hybrid
routing protocol.
A. AODV Routing Protocol
AODV is a reactive routing protocol for ad hoc mobile networks [12, 13]. It establishes routes only when it is
requested by source node. Route establishment is done by RREQ broadcast message. Nodes that receives RREQ can
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respond to the RREQ by a RREP unicast message back to the source node. This is done by all nodes whether it is
destination node or other fresh node to destination. A node that forwards a RREQ packet to its neighbours, it also keep
track of this packet in its routing table. This recorded information is later used to construct the reverse path for the RREP
packet. In link failure case, a message packet called route error (RERR) is transmitted back to the sender and receiver
node. Destination Sequence numbers is used by AODV to avoid counting to infinity, and this is one of the most
important quality and feature of this routing protocol.
B. DSR Routing Protocol
Dynamic Source Routing [14] is an on-demand source routed protocol for wireless ad hoc network. Route Discovery
and Route maintenance are two vital features of DSR for source routing. Route discovery process is initiated whenever a
node needs to send a packet to other node. This is done by sending a route request message. A list of requests is
maintained by all nodes to detect already processed route requests. . In DSR routing updates are not periodically
incorporates that is it initiates source routing only when needed. Another mechanism called route maintenance, helps in
detecting the failure of link among the nodes. As long as data transmission occurs the route is held using route
maintenance.
C. DSDV Routing Protocol
DSDV is a proactive routing protocol in which each node maintains a routing table that contains the shortest path to
each node in the ad-hoc network [15]. The routing tables are exchanged between neighbouring nodes in timely manner to
keep track of topology. Each node manages a routing table containing list of the addresses of every node and the address
of next hop for a packet to take in order to reach the desired node. DSDV uses sequence number, which help to apply
each routing advertisement in correct order, this avoids the loops in network. Full dump is used to distribute routing
information among nodes infrequently. If a node receives a new route information, then newest sequence number is used
further if sequence number are same then, route with best metric is used. The entries which are not used for a long while
are deleted.
IV. SIMULATION MODEL
A. Simulation Scenario
We have simulated mobile ad-hoc network for simulation time of 200 seconds and the area of 1000m×1000m. For
fair comparisons between the protocols, the simulation is done under identical loads and environmental conditions. To
simulate real time traffic, CBR traffic is used. In our first simulation condition we have considered varying pause time 10,
20, 30, 40, 50, 60, 70, 80, 90, 100 seconds with 50 mobile nodes and 25 CBR links. For varying CBR links condition the
number of CBR link is half to the number of mobile nodes. The maximum mobile nodes considered here are 60 nodes. In
our third condition of varying nodes from 10 to 100 nodes, the CBR links are fixed to 10, to evaluate the performance of
routing protocol in more populated network.

No. of Nodes
Network size
Simulation Time
Routing Protocols
Traffic Type
Packet Size
Pause Time
Speed
Mobility Model
Seed

Table 1: Simulation Parameters
Up to 100
1000m×1000m.
200 seconds
AODV, DSR and DSDV
CBR
512 byte
10,20,30,40,50,60,70,80,90,100 seconds
15 m/sec to 20 m/sec
Random Waypoint Model
1

B. Performance Metrics
To evaluate the performance of routing protocol some metrics has to be considered. These metrics shows the
efficiency of a protocol. We have considered the following performance metrics:
1) Throughput
It is defines as the total number of packets received by the destination in a unit of time. Throughput is a measure of
effectiveness of a protocol and it defines how fast a node can receive data in network.
2) End-to-End Delay
It is the average amount of time taken by the packet to propagate from source to destination. End-to-delay is an important
metric because real time traffic such as video or voice applications is sensitive to the data packet delays, and needs delay
as low as possible.
3) Packet Delivery Fraction
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Packet delivery fraction is expressed as the ratio of data packets that has been received by all destinations to the total
number of packets sent by all the sources within the period of simulation. A high PDF shows the better performance of
routing protocol.
V.

RESULTS AND ANALYSIS

A. Varying Number of Nodes

Fig. 1: Throughput v/s Number of Nodes

Fig. 2: End-to-end Delay v/s Number of Nodes

Fig. 3: PDF v/s Number of Nodes
When simulation results in figure 1, for throughput in analysed then throughput of AODV, DSDV and DSR routing
protocols is approximately identical when there are 10 number of nodes having 10 links but after that the throughput of
DSR improves. At 40 nodes having 10 CBR links the throughput of all the three routing protocol is again similar but
from this point the DSDV protocol performs better than AODV and DSR. At this point we can also evaluate that the
performance of AODV routing protocol is better than DSR protocol and it improves continuously up to 100 nodes.
Figure 2 shows that initially end-to-end delay of DSR routing protocol is quite higher than AODV and DSDV routing
protocols and it performs worst when the number of nodes is low. But as soon as the number of nodes is increasing the
performance of the DSR protocol is also improving as the end-to-end delay is decreasing. For AODV protocol the endto-end delay of AODV is higher than DSDV but as the number of nodes increasing the end-to-end delay is decreasing as
seen in case of DSR. This shows that AODV tries to find the best route to deliver the packets to the destination as there
are large number of nodes that help in finding the route.
From the simulation result in figure 3 we can see that the packet delivery fraction for DSDV is worst and it is not greater
than approximately 40 %. Although the PDF between 30-50 nodes and 70-90 nodes is getting improved. When the
number of nodes is low the PDF of DSR is higher than AODV and DSDV, but from 40 number of nodes the performance
of DSR begins to decline.
B. Varying Pause Time
For throughput we can see in figure 4 that when the nodes are in mobile condition and having a smaller pause time. The
throughput of DRS and AODV routing protocol is quite good. As the pause time is 10 seconds that is nodes are static
only for few seconds, for remaining time nodes are in mobile condition and thus help in forming more route for
successfully delivering the packets. As the pause time increasing the throughput of both the protocols AODV and DSR is
decreasing but the overall throughput of AODV protocol is better than the DSR as well as DSDV. DSDV shows
approximately same amount of throughput which is lower than AODV and DSR.
© 2015, IJARCSSE All Rights Reserved

Page | 1311

Navneet et al., International Journal of Advanced Research in Computer Science and Software Engineering 5(5),
May- 2015, pp. 1309-1314

Fig. 4: Throughput v/s Pause Time

Fig. 5: End-to-end Delay v/s Pause Time

Fig. 6: PDF v/s Pause Time
Here in figure 5 the end-to-end delay of AODV is the finest then all other protocols and AODV shows similar amount of
end-to-end delay at each pause time measure. AODV also shows the lowest end-to-end delay. DSR shows unusual
fluctuations in end-to-end delay which is sometime lower and sometime higher unexpectedly. At 20 seconds of the pause
time DSR shows highest end-to-end delay but after 20 seconds of pause time the performance begin to improve and at
last it gets similar to AODV and DSR. As the pause time increases end to end delay of a body decreases and it performs
quite fine then DSR but here AODV dictates.
When it comes to packet delivery fraction v/s pause time (figure 6) the performance of AODV is uniform for 80 seconds
of pause time. At 90 seconds the PDF decreases but at 1000 seconds of pause time it improves again. For 35 seconds of
pause time the PDF of AODV is better than DSR. After 35 seconds of pause time the PDF of DSR is parallel to AODV.
DSDV shows improvement in PDF as the pause time increases but shows lower PDF than AODV and DSR routing
protocols.
C. Varying Number of CBR Links
Initially the throughput of AODV, DSR and DSDV routing protocol is identical for 5 CBR links but as the number of
CBR links increases the throughput of all three protocols is also increases shown in figure 7. But the throughput of
AODV is much better than DSR and DSDV for higher number of links. The performance of DSDV is worst as compared
to DSR. Although it performs worst but shows improvement in throughput as the number of CBR links increases. The
performance of DSR is quite good, it also shows some improvement in throughput but it does not overcome the
performance of AODV.
For lower number of CBR links DSR shows (figure 8) higher end-to-end delay as compared to AODV and DSR, but as
the number of CBR links increases the performance of DSR improves rapidly for up to 15 CBR links and again at more
than 15 CBR links the end-to-end delay increases. The end-to-end delay of AODV is higher than DSDV for 5 to 10 CBR
links but after 15 CBR links the end-to-end delay begins to improve and AODV outperforms other two protocols. DSDV
shows lower end-to-end delay than DSR.
It is analysed form result shown in figure 9, that PDF of DSDV is improved and uniform for varying number of CBR
links but it is lower than 35 % which is not so upright. Thus the PDF of DSDV is the lowest as compared to DSR and
AODV. PDF of AODV is slightly lower at 5 to 10 CBR links but as the number of CBR links increases the PDF is also
improved and reaches up to 80 %. Here AODV perform better than DSR for higher number of CBR links. DSR also
shows improvement up to 20 links but after this its performance degrades.
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Fig. 7: Throughput v/s Number of Nodes

Fig. 8: End-to-end Delay v/s Number of Nodes

Fig. 9: PDF v/s Number of CBR Links
VI. CONCLUSION
The performance of routing protocols DSR, AODV and DSDV are compared against some performance metrics. The
simulation shows that when varying number of nodes are taken than DSDV obtain the highest throughput as CBR links
are low but node density is increasing due to its proactive nature. But for end-to-end delay and PDF, AODV dominates
DSR and DSDV. For the condition of varying pause time the performance for throughput of DSR and AODV is
decreasing and this shows that these are best suited for high mobility of nodes i.e. low pause time. In our simulation
scenario we concluded that performance of AODV is best for throughput and end-to-end delay. DSR shows highest PDF
when pause time if increasing. As the number of CBR links varies the performance of AODV is much better than DSR
and DSDV. At last we can analyse that for high density of nodes and for higher number of CBR links AODV is best
among the routing protocols simulated in this paper. So we concluded that AODV can provide the base for the protocols
to be developed in future.
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