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ABSTRACT
Variety of methods and numerous simulation environments give unlike consequences. Dissimilar protocols under
different environments achieve varying results. One protocol may be the finest in one network configuration but the
nastiest in another. In this paper an effort has been made to compare the performance of on AODV, DSR and
TORA. And comparison of these protocols on the basis of various parameters like average delay, average network
load, average throughput, and average load using simulation tools like OPNET, NS-2, Qualnet etc.
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1. Preamble
The mobile ad-hoc network, in which Mobile nodes set up connectivity via multi hop wireless communication,
wires vigorous and competent process in wireless networks by incorporating routing functionality into mobile nodes.
MANETs have active, sometimes rapidly-changing, multihop topologies. MANETs function like a router in order to
maintain connectivity in the network since there is no centralized infrastructure to establish communication.
Sometimes connections of these mobile nodes are often broken due to lack of maintained infrastructure. Hence, the
need for Routing Protocols arises. These routing protocols work at a low data rate and can dynamically adapt to the
changing topologies. Talking about the historical background, it's started in 1970's and the interest in wireless
networks has been growing ever since with full zest and zeel. Network wide broadcast is a vital network layer
function for adhoc networks supporting route discovery and maintenance in many adhoc unicast and multicast
routing protocols. [8]. Generally, the routing protocols of MANET's can be classified into - Table Driven proactive
routing protocol and On-Demand reactive routing protocols. [9] Elaborating on table driven routing protocols, for
instance OLSR and DSDV, every node persistently maintains the complete routing information of the network. A
route is readily available, when a node needs to forward a packet. On the other hand, in on-demand routing
protocols, for instance DSR and AODV, mobile nodes maintain path information for destination only when they
need to contact the source node or relay packets. [9] A search packet is issued and transmitted by the source node
using the flooding technique to look for the destination node. Communication among nodes can be made and setup
almost at a rapid pace, especially in field like an emergency and disaster operation, military battle field and even in
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building used for security and surveillance. [11] Designing an efficient multicasting protocol in wireless mobile
adhoc networks has been a challenging task due to couple of factors which include limited bandwidth, battery
power, frequent and unpredictable network topology changes. [10]

Figure: 1 MANET
Many Routing protocols have been proposed so far to improve the routing performance and reliability. Presented
below are the characteristics of some of them. Routing protocols are broadly classified into three types as shown in
figure 2, Table-driven, On-demand driven and Hybrid protocols.

Figure 2 Classification of Routing Protocol

1.1 Temporary Ordered Routing Algorithm (TORA): is an adaptive and scalable distributed routing
algorithm proposed for multi-hop wireless networks and highly dynamic mobile that is based on link reversal
concept. TORA finds the routes from source node to the destination node through different routes. In order to
achieve this, the nodes in the network maintain the routing information of the adjacent nodes. The functions of this
protocol are basically route erasing, route creation and route maintenance. TORA maintains multiple routes to the
destination. With this, once a route change or route error occurs it does not have any effect but only react when the
entire routes to the destination are lost. This form of routing protocol detects the partition and erases all the invalid
routes in term of network partitioning [26].

1.2 Adhoc On-Demand Distance vector Routing Protocol (AODV): is on demand routing protocol,
whenever a route from source to destination is required then only it develops a route. [3], created with the
combination of Dynamic source routing (DSR) and Destination Sequenced Distance-Vector (DSDV); AODV use
properties of route request (RREQ) and also route maintenance procedure from DSR and some features like
sequence number, periodic updates, hop by hop count from DSDV routing protocol.[5] Following information is
contained in the packet header for route request:
 Source node IP address
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Broadcast ID
Current sequence number for the destination

Figure 3: Route Discovery
During a route discovery process as shown in Figure 3, the source node broadcasts a route query packet to
its neighbors. If any of the neighbors has a route to the destination, it replies to the query with a route reply
packet; otherwise, the neighbors rebroadcast the route query packet. Finally, some query packets reach to the
destination.

Figure 4. AODV Route Maintenance Process
The route maintenance process in AODV is very simple (as shown in Figure 4). When the link in the
communication path between node 1 (source node) and node 10 (Destination node) breaks the upstream node that
is affected by the break, in this case node 4 generates and broadcasts a RERR message. The RERR message
eventually ends up in source node 1. After receiving th e RERR message, n ode 1 will generate a new RREQ
message.

1.3 Dynamic Source routing (DSR)
DSR is an efficient and simple routing protocol that is used in ad-hoc networks as a result of its route maintenance
and discovery. Dynamic source routing protocol is an On-demand routing protocol, mobile node store the source
routes into the caches. [4] Dynamic source routing protocol is a loop-free and uses no periodic routing messages,
therefore conserve battery power, and reduce network bandwidth. [7] Working of DSR is classified into two parts:
a) Route Discovery
b) Route Maintenance
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Route Discovery: When node S wants to send a packet to node D, but does not know a route to D, node S initiates a
route discovery. [3] Source node S floods Route Request (RREQ) and each node append own identifier when
forwarding RREQ.
Route Maintenance: Route maintenance is a process by which a packet sender S detects if the topology of the
network has been changed, so that it can no longer uses its route to the destination D.[9] This may due to failure in
link or host listed in source node move out of transmission range. [9]

Fig.5: Route discovery in DSR
When a node in the ad-hoc network sends packet to a destination and does not know the route, it dynamically
determines the route using route discovery process. Figure 5 shows a route recovery in DSR.

1.4 Characteristics of an Ideal Routing Protocol for Ad Hoc Network
A routing protocol should have following characteristics:
 It must be fully distributed.
 Adaptive to frequent change in topology.
 Transmission should be reliable to reduce message loss.
 The convergence must be quick, once the network of the topology becomes stable.
 Optimal use of bandwidth, computing power, memory and battery power.
 It must provide a certain level of quality of service (QoS).

2.

Previous Work

Ample amount of research work has been done in the past regarding the evaluation of MANETs, developing the
routing protocols which are application specific, then comparison has been done to filter out the best available
routing protocols, numerous algorithms have been developed, are being developed and are still worked upon. but
still numerous grey areas are available that form the basics of research. This review work on Mobile adhoc network
elaborates the scope of Mobile adhoc networks in various fields. Yiannis S. et.al had evaluated the performance of
OLSR versus AODV and DSDV, under heavy background traffic in terms of packet loss, routing overhead,
throughput. The author simulates the scenario under different duration times. A heavily loaded wireless environment
is simulated with wide range of number of nodes and extracts specific results. Simulation duration indeed affect the
performance both qualitatively and quantitatively. J Broch et al. performed experimental performance
comparison of both proactive and reactive routing protocols. In their NS-2 simulation, a network density of 50
nodes with varying pause times and various movement patterns were chosen. Zafar M. et.al had analyzed the
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comprehensive experimental performance of DSR, AODV, and DSDV routing protocol for different metrics values
with predefined constraints. Different scenario had been designed with fixed number of nodes but varying mobility.
Dilpreet K. et.al had described the characteristics of AODV, OLSR, TORA, DSDV, DSR routing protocols based on
performance metrics under low mobility and low traffic network as well as high mobility and high traffic network in
mobile ad-hoc networks. Puneet M. et.al had analyzed the performance of AODV, OLSR, GRP and DSR Routing
protocols under different parameter like delay, load, media access delay, network load with database load in
MANET. Arunkumar B R et al. Authors perform simulations by using NS-2 simulator. Their studies have
shown that reactive protocols perform better than table driven (proactive) protocols. Lakhan dev S. et.al
had analyzed the effect of mobility on performance of three MANET on-demand routing protocols i.e. DYMO,
DSR, and AODV. Author used EXata/Cyber 1.2 from scalable networks for simulation of these protocols. S. P.
Setty et.al. Evaluated the performance of existing wireless routing protocol AODV in various nodes placement
models like Grid, Random and Uniform using QualNet 5.0. Hossein A. et.al had evaluated the performance of four
widely used ad hoc network routing protocols using different packet size patterns (uniform distribution and 1024
bytes) and also, different MAC layer (802.11b, 802.11g) for ordinary and large-scale MANETS using simulation
environment (OPNET 14.0). N Vetrivelan & Dr. A V Reddy analyzed the performance differentials using
varying network density and simulation times. They performed two simulation experiments for 10 & 25 nodes
with simulation time up to 100 sec. Geetha J. et.al had discussed various routing protocol of each category under
mobile adhoc networks. The author described several routing schemes proposed for ad-hoc mobile networks and
also provided a classification of these schemes according the routing strategy. Khan et al. studied and compared the
performance of routing protocols by using NCTUns network simulator. In their paper, performance of routing
protocols was evaluated by varying number of nodes in multiples of 5 in the ad hoc network. The simulations
were carried out for 70 seconds of the simulation time. The packet size was fixed to 1400 bytes. Chien-Chung S.
et.al had proposed to map probability-based directional and omnidirectional broadcast to bond and site percolation,
respectively, and described a collection of directional antenna-based broadcast schemes for mobile ad hoc networks.
Latha K. et.al had described the performance analysis of a policy-based mobile adhoc network management system,
developed under the CERDEC DRAMA (Dynamic Re- Addressing and management system) program. Authors
presented their use of modeling and simulation (M&S) techniques to develop detailed models of the DRAMA
architecture and analyze the performance under range of operational parameters. Jorg D.O. studied the behavior of
different routing protocols for the changes of network topology which resulting from link breaks, node
movement, etc. In his paper, performance of routing protocols was evaluated by varying number of nodes. But
he did not investigate the performance of protocols under high mobility, large number of traffic sources
and larger number of nodes in the network which may lead to congestion situations. Se-Young L. et.al had
proposed ANMAS (Adhoc network multicasting with Ant system), a novel multicasting algorithm for mobile adhoc
network (MANET). This algorithm utilized the indirect communication method of the ants via "pheromone" to
effectively obtain dynamic topology change information, safer multicasting path are generated and adapts the well
known CBT (Core based tree) multicasting algorithm into the ANMAS framework with proper modifications to
make "tolerable" multicasting group in MANET. Andrea D. et.al had investigated the inefficiency of the overlay
multicasting solution in mobile ad-hoc networks with respect to the network layer multicasting by comparing the
distribution tree cost of different solutions. The authors measured the ratio between the cost of distribution tree in
case of network layer and of multicasting overlay. S. Gowrishanker et al performed the analysis of OLSR and
AODV by using NS-2, the simulation period for each scenario was 900 seconds and the simulated mobility
network area was 800 m x 500 m. In each simulation scenario, the nodes were initially located at the center of
the simulation region. The nodes start moving after the first 10 seconds of simulated time. In it, the application
used to generate is CBR traffic and IP is used as Network layer protocol. Dilpreet Kaur & Naresh Kumar
highlighted the significant issues and challenges in ad hoc networks. This research paper describes the
characteristics of ad hoc routing protocols Ad-hoc On Demand Distance Vector Routing (AODV), Optimized link
State Routing (OLSR), Temporally Ordered Routing Algorithm (TORA), Dynamic Source Routing (DSR),
Destination-Sequenced Distance-Vector Routing (DSDV) based on the performance metrics like packet delivery
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fraction, Average delay, Normalized Routing load, Throughput and Jitter under low mobility and low traffic
network as well as under high mobility and high traffic network.
3. Conclusion: An elaborate review was done on the research done by various eminent researchers on the mobile
adhoc networks. Various areas like performance analysis based on routing protocols, routing algorithms,
multicasting etc. Were focused upon in the papers published by researchers. An effort has been done in this review
paper to filter the grey areas that could be worked upon in the future. Some areas of importance that can be focused
upon include optimal use of bandwidth, computing power, memory and battery power along with improving a
certain level of quality of service (QoS). It also provides effects of various routing protocols like DSR, AODV,
OLSR & their hybrid protocols. Further research paper will be focused on evaluating the performance of routing
protocols viz. AODV, TORA and DSR.

REFERENCES
[1]

[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]

Yiannis Siakoulis et al. "The impact of simulation duration on the performance of the OLSR, AODV and
DSDV Protocols, in a heavy-loaded Ad-hoc wireless mobile environment", First international conference on
system informatics and modeling, IEEE 2014.
Vishal Sharma et al."Performance evaluation of reactive routing protocols in MANET networks using GSM
based voice traffic application", Elsevier 2012.
Lakhan dev Sharma et al. "Effects of velocity on performance of DYMO, AODV and DSR routing protocols
in mobile Ad-hoc networks", Elsevier 2012, p.727-731.
Zafar Mehmood et al. "Comprehensive experimental performance analysis of DSR, AODV and DSDV routing
protocol for different metrics values with predefined constraints", I.J Information technology and computer
science, p. 24-31, 2014.
Puneet mittal et al, "Performance analysis of AODV, OLSR, GRP and DSR routing protocols with database
load in MANET", International journal of research in engineering and technology (IJRET), vol.2, 2013.
Dilpreet Kaur et al. "Comparative analysis of AODV, OLSR, TORA, DSR and DSDV", I.J Computer network
and information security, p.39-46, 2013.
Hossien ashtiani et al."A Survey of MANET Routing Protocols in Large-Scale and Ordinary Networks",
Global Journal of Computer Science and Technology, 14 Vol. 10 Issue 13, October 2010.
Chien-Chung S et al. "Directional broadcast for mobile ad hoc networks with percolation theory" IEEE
transactions on mobile computing, 2006.
Ne-Chung Wang et al. "An efficient location-aided routing protocol IEEE 2005.
SE-young L et al. "An ANT system based multicasting in mobile adhoc network" IEEE 2005.
L.A. Latiff et al. "Location-based geocasting and forwarding (LGF) routing protocol in mobile ad hoc
network", IEEE 2005.
Aniruddha R et al."A Zone-based shared-tree multicast protocol for mobile ad hoc networks", IEEE 2005.
Latha K et al. "Performance modeling and analysis of a mobile ad hoc network management system", IEEE
2005.
C. Perkin, "Adhoc on demand distance vector (AODV) routing internet draft", IETF, 1990.
OPNET Technologies, Inc, http://www.opnet.com.
OPNET, Modeling Concept Reference Manual, Modeler/Release 11.0.
Comparative Analysis of AODV, OLSR, TORA, DSR and DSDV Routing Protocols in Mobile Ad-Hoc
Networks.
Available
from:
https://www.researchgate.net/publication/256527828_Comparative_Analysis_of_AODV_OLSR_TORA_DSR
_and_DSDV_Routing_Protocols_in_Mobile_Ad-Hoc_Networks [accessed Apr 24, 2015].
Okoro Obinnaa*, Sellappan Palaniappana, Seyed Mohammadreza Ghadiria, " Mobile Ad-hoc Network
(MANET) Routing Protocol Comparison between Temporary Ordered Routing Algorithm (TORA) and
Dynamic Source Routing (DSR) – A Review”, International Journal of Engineering and Technology sciences
(IJETS) 2(4): 360-371, 2014
Dilpreet K. D, Kumar N. Comparative Analysis of AODV, OLSR, TORA, DSR and DSDV Routing Protocols
in Mobile Ad-Hoc Networks. International Journal of Computer Network and Information Security (IJCNIS)
2013; 5(3).

Sandeep Gupta, B.S. Dhaliwal & Rahul Malhotra

Page 45

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATIONS AND ROBOTICS
www.ijrcar.com

Vol.3 Issue.6, Pg.: 40-47

June 2015

[20] Singhu D & Sharma S., Performance Evaluation of DSDV, DSR, OLSR, TORA Routing protocol- A Review.
J. Mobile Communication and Power Engineering Communications in Computer and Information Science
2013; 296: 502-507.
[21] Giannoulis S., Antonopoulos C., Topalis E. &Koubias S., ZRP versus DSR and TORA: A comprehensive
survey on ZRP performance, 2005
[22] Barakovi S. & Barakovi J. Comparative Performance Evaluation of Mobile Ad Hoc Routing Protocols 2010;
518–523.
[23] Kumar R., Suresh J., Limkar V., &Dr.Dalal U. D., A Performance Comparison of Routing Protocols(DSR and
TORA) for Security Issue In MANET(Mobile Ad Hoc Networks), 2010.
[24] Boukerche A., Turgt B., Aydin N., Ahmad M. Z., Boloni L. & Turgut D., Routing Protocols in Ad Hoc
Networks: A Survey, Computer Networks 2011; 55(13): 3032-3080.
[25] Adam N., Ismail M.Y. & Abdullah J. Effect of Node Density on Performances of Three MANET Routing
Protocols. In: IEEE 2010 International Conference on Electronic Devices, Systems and Applications (ICEDSA
2010), 2010: 321–325.
[26] Maan F. &Mazhar N. MANET Routing Protocols vs. Mobility Models: A Performance Evaluation 2011: 179–
184.
[27] Dixit S., Yanmaz E. &Tonguz O. K., On the Design of Self-Organized Cellular Wireless Networks, IEEE
2005, DOI: 10.1109/MCOM.
[28] http://www.mitsubishielectric.com/bu/its/activities/project/etc_b.html, visited 30th June 2014.
[29] Cheng Z. & Heinzelman W. B., Discovering Long Lifetime Routes in Mobile Ad Hoc Networks, Elsevier Ad
Hoc Networks 2008; 6: 661-674.
[30] Hyytia E., Lassila P. &Virtamo J., Spatial Node Distribution of the Random Waypoint Mobility Model with
Applications, IEEE Transactions on Mobile Computing 2006; 5(6): 680-694.
[31] Willig A., Kubisch M., Hoene C. &Wolisz A., "Measurements of a Wireless Link in an Industrial Environment
using an IEEE 802.11-Compliant Physical Layer", IEEE Transactions on Industrial Electronics 2009; 43(6):
1265-1282.
[32] Norouzi A., & Sertbas A., Efficiency Analysis and Comparative Performance Evaluation of Routing Protocols
in Mobile Ad Hoc Networks, Studies in Informatics and Control 2012; 21(2): 209-220.
[33] Charles E., Ad Hoc Networking, Addison-Wesley Pub Co Inc, 2008, ISBN: 0321579070.C.
[34] [16] Kulla E., Hiyama M., Ikeda M., Barolli L., Kolici V., Miho R. Effect of source and destination movement
on MANET performance considering OLSR and AODV protocols, 2010: 510–515.
[35] Agrawal R., Tripathi R., & Tiwari S. Performance evaluation and comparison of AODV and DSR under
Adversarial environment. In: IEEE 2011 International Conference on Computational Intelligence and
Communication Systems 2011: 596–600.
[36] Jain R., Khairnar N. B.Shrivastava& L. Comparative study of three mobile Ad-Hoc network routing protocols
under different traffic sources. In: IEEE 2011 International Conference on Communication Systems and
Network Technologies 2011; 104–107.
[37] Naeemv M., Ahmed Z., Mahmood R. &Ajmal A. M. QOS Based Performance Evaluation of Secure OnDemand Routing Protocols for MANET’s. IEEE (2010)
[38] Bansal M., Rajput R. & Gupta G., Mobile Ad hoc Networking (MANET): Routing Protocol Performance
Issues and Evaluation Considerations, 2011
[39] Blum I.J., Eskandarian A. & HoffmanJ. L.: Challenges of inter- vehicle Ad hoc Networks. IEEE Transactions
on Intelligent Transportation Systems 2004.
[40] Qasim N., Said F. & AghvamiH., Mobile Ad Hoc Networking Protocols' Evaluation through Simulation for
Quality of Service, International Journal of Computer Science, 2009; 36(1).
[41] Ahmed S. & Alam M. S., “Performance Evaluation of Important Ad-hoc Network Protocols". Proceedings of
EURASIP Journal on Wireless Communications and Networking, Volume 2006: 42 – 42.
[42] Yih-Chun H., Johnson D.B. & MaltzD. A. “Flow State in the Dynamic Source Routing Protocol for Mobile Ad
Hoc Networks, IETF Internet Draft, Feb. 2001, Work in progress
[43] Vadde K.K., &Syrotiuk V. R., Factor Interaction on Service Delivery in Mobile Ad Hoc Networks, IEEE
Journal on Selected Areas in Communications, 2004; 22(7): 1335-1346.
[44] Gupta A. K, Sadawarti H.&Verma A. K. Performance Analysis of AODV, DSR and TORA Routing Protocols,
IACSIT 2010; 2(2): 226-231.
[45] Kulla E., Ikeda M., Hiyama M. &Barolli L. Evaluation of MANET tested in indoor environment considering
OLSR protocol. In: IEEE 2011 International Conference on Complex, Intelligent, and Software Intensive
Systems 2011; 160–167.

Sandeep Gupta, B.S. Dhaliwal & Rahul Malhotra

Page 46

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATIONS AND ROBOTICS
www.ijrcar.com

Vol.3 Issue.6, Pg.: 40-47

June 2015

[46] Sarkar N. I. &Lol W. G. A Study of MANET Routing Protocols: Joint Node Density, Packet Length and
Mobility, 2010: 515–520.
[47] Hussein M. M.: Important Characteristic of Differences between DSR and AODV Routing Protocol. In: IEEE
MCN 2007 Conference, 2007.
[48] Tanenbaum A. S.: Computer Networks, 4th edition 2003. Prentice-Hall PTR.
[49] [31] Kiwior D. & LamL.: Routing protocol performance over intermittent links 2007: 1–8.
[50] Zhang J., Peng H. & Jing Shao F.: Energy consumption analysis of MANET routing protocols based on
mobility models. In: IEEE 2011 Eighth International Conference on Fuzzy Systems and Knowledge Discovery
(FSKD) 2011; 2275–2280.
[51] Tuteja A., Gujral R. & Thalia S., Comparative Performance Analysis of DSDV, AODV and DSR Routing
Protocols in MANET using NS2, in Proceedings of Conference, 2010, ACE IEEE, DOI 10.1109/AC
[52] Nilesh P. Bobade , Nitiket N. Mhala, “Performance Evaluation Of AODV And DSR On-Demand Routing
Protocols With Varying Manet Size” International Journal of Wireless & Mobile Networks (IJWMN) Vol. 4,
No. 1, February 2012 DOI : 10.5121/ijwmn.2012.4113 183

Sandeep Gupta, B.S. Dhaliwal & Rahul Malhotra

Page 47

