
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-8, Aug.-2015 

A Comparative Study of AODV & DSR Multicast Routing Protocols in Mobile AD-HOC Networks 
 

53 

A COMPARATIVE STUDY OF AODV & DSR MULTICAST ROUTING 
PROTOCOLS IN MOBILE AD-HOC NETWORKS 

 
1DEEPADASARATHANI, 2K. NIRMAL KUMAR 

 

1Research Scholar, Electronics & Communication Engineering, Sathyabama University, Chennai  
2Associate Professor, Electronics & Communication Engineering, Anna University, Chennai  

 
 
Abstract: A Mobile Ad-hoc Network (MANET) is a wireless network, offering unrestricted mobility without any 
underlying infrastructure and centralized management. There is a random and dynamic modification in network topology 
due to the mobility of congregation; therefore the need for a strong dynamic routing protocol is necessary. In this paper, we 
evaluate MANET’s performance for two proactive protocols; Ad hoc On-demand Distance Vector Protocol (AODV) and 
Dynamic Source Routing Protocol (DSR). A Reactive (on-demand) routing approach is a trendy routing type for wireless ad 
hoc routing. It is a relatively new routing attitude that provides a scalable effect to relatively huge network topologies.  This  
follows  the  suggestion that  every  node tries  to  reduce  routing  overhead  by  sending  routing  packets whenever a 
communication is in demand. The comparative analysis for number of packets delivery ratio, Average end-to-end delay, 
throughput has been done from implementation of proposed system using simulating environment NS2. 
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I. INTRODUCTION 
 
A MANET is a self-configuring network of mobile 
nodes connected by wireless links. These networks 
are infrastructure less networks, where the 
network communication is established without any 
fixed infrastructure, such as battlefields, military 
applications and other emergency disaster situations. 
MANET has become an important part of our life due 
to its vital services which provided to the population 
and society. It is used at home, work, emergency 
situation, and natural disaster. On the other hand, the 
threats of MANET have flourished too. There are 
several types of attacks and intrusions targeting 
wireless networks as especially MANET because of 
the nature of its work. These attacks directly affect 
the performance and the survivability of MANETs. 
Many efforts have done in the survivability of 
MANETs and made them to provide services even in 
the presence of intrusion and DoS attacks. The 
general MANET structure is shown in figure 1. 
 

 
Fig 1. Mobile Ad hoc Network 

 
Routing is an essential service for end-to-end 
communication in MANET. In order to forward a 
packet from source to destination that is out of its 
communication range, the intermediate nodes in the 
network should be cooperative which is familiar as 
multi-hop communication. There are several 
characteristics of MANETs which present challenges 
such as shared wireless medium, open peer-to-peer 
network architecture, and highly dynamic network 
topology. Due to the lack of a centralized 
administration, routing protocols in MANET 
dependent on cooperation between nodes and 
assumed that all nodes act in a well behaved way and 
provides reliability during communication [2]. 
The rest of the paper is organized as follows: Section 
II describes the related work. Section III describes the 
proposed work. Simulation results are presented in 
Section IV. Concluding remarks are given in Section 
V. 

 
II. RELATED WORK  
 
Routing is the exchange of information from one 
location of the network to the other. The main 
purpose of routing is to find and keep routes between 
nodes in a dynamic topology with probably uni-
directional links, using minimum property. A 
protocol is a set of characteristic or rules to exchange 
data between two devices. Routing protocols are 
classified into unicast routing protocols, multicast 
routing protocols and broadcast routing protocols. 
Unicast forwarding way a one-to-one communication, 
i.e., one source transmits data packets to a single 
destination. This is the major class of routing 
protocols start in ad hoc networks. Multicast routing 
protocols come into existence when a node needs to 
send the same message, or stream of data, to multiple 
destinations. Broadcast is the essential mode of 
operation over a wireless channel; every message 
transmitted on a wireless channel is generally 
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received by all neighbors positioned within one-hop 
from the sender. The simplest implementation of the 
broadcast process to all network nodes is by 
immature flooding, but this may cause the broadcast 
tempest problem due to redundant re-broadcast.  
 
III. PROPOSED WORK 

 
In the proposed work, we consider two reactive 
protocols i.e. AODV and DSR.  Now  Reactive  
protocol  is  recognized  as  On-demand protocols  
because  it  generate  routes  only  when  these  routes  
are  needed. When a source node requires a route to a 
destination, it initiates a route discovery process 
within the network. This process is completed once a 
route is found or all possible route transformation has 
been observed.  After that there is a route 
maintenance procedure to keep up the valid routes 
and to remove the unacceptable routes. The two 
above mentioned reactive protocols can thus be 
defined as: AODV actually stands for “AD-Hoc On 
demand Distance Vector Routing Protocol”, which is 
a hop-by-hop routing protocol.  AODV begins its 
route to destination only on demand and keeps these 
routes as long as they are desirable by sources. It is 
capable of both unicast and multicast routing. DSR 
stands for “Dynamic Source Routing Protocol”, is 
similar to AODV  in  that  it  launch  a  route  on-
demand  when  a transmitting  mobile  node  requests  
one.   
 
However, it uses source routing instead of relying on 
the routing table at each intermediate device. The 
protocol is composed of the two main mechanisms of 
“Route Discovery” and “Route Maintenance”. Both  
the  protocols  are  good  in  their  place  but  they  
cannot  be used together. In this proposed paper, the 
protocols are compared on the basis of the amount of 
packets received and the packets lost i.e. performance 
and reliability, thus evaluating the perfect use of 
protocol at correct places.  For analyzing it, we 
examine the evaluation on NS2 simulator tool. 
 
3.1 AODV (Ad hoc On-Demand Distance Vector 
Routing) 
AODV is a reactive routing protocol which is mostly 
a grouping of DSR and DSDV algorithms. It uses the 
advantageous quality of both these algorithm. 
Dynamic, self-starting and multi-hop routing is 
permitted between participating mobile nodes. The 
central on demand routing mechanism of route 
discovery and route maintenance of DSR and the use 
of hop by hop routing sequencing number and 
interrupted update packets of DSDV are together 
available in AODV. It employs destination sequence 
numbers to recognize the most recent path. In AODV, 
the source node and the intermediate nodes store the 
next-hop information related to each flow for data 
packet transmission [11]. 

Advantages: The main advantage includes its 
adaptability to highly dynamic networks and reduced 
overhead. The other advantages contain lower setup 
delay for connections and detection of latest route to 
the destination. 
 
Disadvantages: It needs periodic updates. The 
characteristic feature is the use of a destination 
sequence number for each route access. If the source 
sequence number is very old it leads to incompatible 
routes. Unnecessary bandwidth consumption arise in 
response to periodic beaconing. 
 
3.2 DSR (Dynamic Source Routing) 
DSR is an on demand routing protocol in which a 
sender determines the correct sequence of nodes 
through which a packet is propagated. The packet 
header encloses a directory of intermediate nodes for 
routing. Route cache is maintained by every node 
which caches the source route that it has learned. The 
major components of DSR are “Route Discovery” 
and “Route Maintenance” which work together for 
determining and maintaining routes to subjective 
destinations. It is designed to control the bandwidth 
consumed by control packets in ad hoc wireless 
networks by removing the periodic table-update 
messages required in the table-driven approach. A 
route is established by flooding Route Request 
packets in the network. [11]. 
 
Advantages: A route is established only when it is 
required. It permits the sender to choose and control 
routes there by reducing load. The other advantage 
includes loop-free routing in networks enclose 
unidirectional links. 
 
Disadvantage: The source route has to be included 
with each packet origin significant overheads. The 
other disadvantage includes hostile use of caching 
and require of any mechanism to detect freshness of 
routes which causes delay and throughput reduction. 
The route maintenance mechanism does not locally 
repair a broken link. The connection setup delay is 
higher than in table-driven protocols. 

 
IV. SIMULATION RESULTS 

 
Simulation and analysis of the proposed scheme was 
performed in NS2. Network simulator is an event 
driven discrete simulator where all Network 
Simulator (NS2) is used for analyzing the efficiency 
of the proposed energy based reliable routing scheme. 
It is an extensively exercised discrete event simulator 
used for various test scenario executions using both 
object oriented tool command language (OTCL) and 
C++. To test our proposed work, the simulation 
parameters tabulated in Table 1 were used. 
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Table 1: Simulation Parameters 

 
 
4.1 Packet delivery Rate  
Packet  delivery  rate  can  be  calculated  as  the  
ratio between  the  number  of  data packets sent  by  
the source  and the  number  of  data  packets 
received by the sink. Graph shows that, as the number 
of node increase it gets better because probability of 
path breakage decrease. It is clear that AODV has 
higher packet received ratio than DSR.  

 

 
Fig 2. Packet Delivery Rate 

 
4.2 Packet Loss Rate 

Packet loss Rate is the total number of 
packets lost during communication. We studied the 
output of both the protocols and found that the 
AODV protocol is much better then compared to 
DSR protocol as the package losses is very low in 
AODV as compared to the package loss in DSR. The 
amount of dropped packets increases when the 
packets’ size increases. 

 
Fig3. Packet Loss Rate 

 
4.3 Average end-to-end delay 
There  are  possible  delays  caused  by  buffering  
through route  discovery  latency, queue  at  the  
boundary  queue, retransmission  delays  at  the  
MAC,  and  dissemination transfer  period.  Once  the  
time  difference  between  each  CBR packet sent and 
received was confirmation, separating the  total  time  
difference  above  the  total  number  of  CBR  
packets  received  give  the  average  end-to-end  
delay  for   the  received  packets.  

 

 
Fig 4. Delay 

 
This metric explain the packet delivery time:  the 
inferior end-to-end delay the better submission 
presentation. The average delay of AODV is 
comparatively higher than that of DSR. 
 
4.4 Throughput 
Throughput or network throughput is the average rate 
of successful message delivery over a communication 
channel.  The  throughput  is measured  in  bits  per  
second  (bit/s  or  bps), or  data packets per time 
period. From graph we can analyze that AODV has 
higher throughput than DSR. As the number of node 
increase in network, throughput gets better. 
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Fig 5.Throughput 

 
4.5 Overhead 
 The  routing  overhead  for  AODV  always  
in  a high  peak  rate  when  compared  to  the  other  
protocols  this  is because AODV frequently sends 
RREQ, RREP packets. 

 

 
Fig 6. Overhead 

 
The routing overhead for DSR is rather closer to 
DSDV and which are far from AODV. 
 
CONCLUSION 
 
This paper analysis and compare the two on-demand 
routing protocols. The conclusion is to facilitate if the 
MANET has to be setup for a minute amount of time 
then AODV must be preferred due to high primary 
packet received rate and DSR  must  not  be  
preferred to setup a MANET for a  miniature  
quantity  of  time because packet delivery rate is very 
low. Results obtained from simulation shows that it 
gives the minimum delay. If we have to use the 
MANET for a lengthy stage then both the protocols 
can  be  used,  for the reason that  after  on instance  
both  the  protocols  have same  percentage  of packet  

delivering.  But AODV have incredibly good packet 
receiving ratio in comparison to DSR. AODV  and  
DSR  are  very  similar,  but  AODV  mechanisms  
are  easier to realize and to incorporate with  other 
devices using other  different routing  protocols.  
Additionally, AODV has improved scalability and its 
header size on data packet is effectively invariable.  
However, AODV maintain only one route per 
destination. This is one of the major troubles in 
AODV, since every time a route is broken; a route 
discovery has to be initiated. This leads to extra 
overhead, higher delays and high packet lost. On the 
other hand, DSR emerge to be more stable and has 
less overhead than AODV.  DSR can make use of 
multiple paths and does not send a periodic packet as 
AODV.  In addition, it supplies all capable routing 
information obtain away from overhearing packets. 
 
REFERENCES 
 

[1] Jian Liu, Fang-min Li, "An Improvement of AODV 
Protocol Based on Reliable Delivery in Mobile Ad Hoc 
Networks," Information Assurance and Security, 2009. 
IAS ' 09 Fifth International Conference on, vol.1, no., 
pp.507, 510, 18-20 Aug. 2009. 

[2] Dadaso Mane, Deepali Gothwal, “Improved Security 
for Attacks in MANET using AODV”, International 
Journal of Innovations in Engineering and Technology 
(IJIET), Vol. 2, no.3 June 2013. 

[3] Shreya sanghvi, Naren tada , ”Reliable Approach for 
Black hole Detection in MANET using AODV 
Protocol”, Journal of Information, Knowledge and 
Research in Computer Engineering, Vol.2, no. 2, 2013. 

[4] Vinay Kumar Sharma , Roshan Srivastava ,”AODV & 
DSR Reactive Routing Protocols with a Comparative 
Study”, International Journal of Advanced Research in 
Computer Science and Software Engineering, 
Vol.3,no.4, April 2013. 

[5] Aarti Bairagi, Shweta Yadav,” A Proposed Route 
Selection Method in AODV Routing Protocol for 
MANET”, International Journal of Computer 
Technology and Electronics Engineering (IJCTEE), 
Vol. 3, no. 2, April 2013. 

[6] Kavita Sharma, Vivek Sharma, ” Energy Efficient 
Power Aware Multipath Dynamic Source Routing”, 
IJCSNS International Journal of Computer Science and 
Network Security, VOL.14 No.8, August 2014. 

[7] Rajesh Sharma, Seema Sabharwal,” Dynamic Source 
Routing Protocol (DSR)”, International Journal of 
Advanced Research in Computer Science and Software 
Engineering “, Vol.3,no.7, pp. 239-241, July 2013.  

[8] Taksande, V.K.; Kulat, K.D., "A Simulation 
Comparison Among AODV, DSDV, DSR Protocol 
with IEEE 802.11 MAC for Grid Topology in 
MANET," Computational Intelligence and 
Communication Networks (CICN), 2011 International 
Conference on , vol., no., pp.63,67, 7-9 Oct. 2011. 

[9] Ankur Lal, Dr.Sipi Dubey, Mr.Bharat Pesswani,” 
Reliability of MANET through the 
PerformanceEvaluation of AODV, DSDV, and DSR”, 
International Journal of Advanced Research in 
Computer Science and Software Engineering, Vol.2,no. 
5, May 2012. 

[10] Ammar Odeh, Eman AbdelFattah and Muneer 
Alshowkan,” Performance Evaluation of AODV and 
DSR Routing Protocols in MANET Networks”, 
International Journal of Distributed and Parallel 
Systems (IJDPS), Vol.3, No.4, July 2012. 

[11] M.Uma, G.Padmavathi,”A Comparative Study and 
Performance Evaluation of Reactive Quality of Service 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-8, Aug.-2015 

A Comparative Study of AODV & DSR Multicast Routing Protocols in Mobile AD-HOC Networks 
 

57 

Routing Protocols in Mobile Adhoc Networks”, Journal 
of Theoretical and Applied Information Technology, 
JATIT 2005 - 2009. 

[12] Anit Kumar, Pardeep Mittal, ” A Comparative Study of 
AODV & DSR Routing Protocols in Mobile Ad-Hoc 
Networks”, International Journal of Advanced 
Research in Computer Science and Software 
Engineering, Vol.3, no.5, May 2013. 

[13] G. Jose Mose, D. Sunil Kumar, P.Suresh Varma, 
N.Supriya, ” A Simulation Based Study of AODV, 

DSR, DSDV Routing Protocols in MANET Using NS-
2”, International Journal of Advanced Research in 
Computer Science and Software 
Engineering,Vol.2,no.3,March 2012. 

[14] Kanthe, Ashok M.; Simunic, Dina; Prasad, Ramjee, 
"Comparison of AODV and DSR on-demand routing 
protocols in mobile ad hoc networks," Emerging 
Technology Trends in Electronics, Communication and 
Networking (ET2ECN), 2012 1st International 
Conference on , vol., no., pp.1,5, 19-21 Dec. 2012. 

 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 


