
IJCST  Vol. 6, ISSue 4, oCT - DeC 2015

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  209

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

A Review of Routing Protocols in MANET
1Nagendra Sah, 2Rajat Saini

1,2PEC University of Technology, Chandigarh, UT, India

Abstract
Mobile Ad-hoc Networks (MANETs) have established a new 
dimension in field of wireless networks. It allows any number of 
nodes to communicate with each other in the absence of centralized 
support. It doesn’t require fixed infrastructure as the mobile nodes 
are highly mobile. And network topology in MANET is highly 
dynamic i.e. changes accordingly to the environment. These are 
much easier to deploy, establish and organize i.e. these are self-
configurable. These kinds of networks are currently one of the 
most important and hot research areas due to the wide range of 
applications (such as emergency, military, rescue operations, 
local area networks, personal area network, hospitals, and many 
more).

The growing interest in mobile ad hoc network has resulted in 
many routing protocol proposals. In this paper we will survey 
the different unicasting routing protocols proposed and designed 
for mobile ad hoc networks (MANET). Routing protocols used 
in MANET have to face many challenges due to dynamically 
changing topologies, route discovery, device discovery, bandwidth 
constrained, low transmission power and asymmetric links. Due to 
node mobility and instability and frequently changing topologies, 
routing became one of the major issue in MANET.
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I. Introduction
With the advancement in the research technology and use of the 
communication technology, efficient wireless devices which are 
cost effective and must give high performance are used in mobile 
based applications [1].

A MANET is a collection of mobile, self-configuring, self 
organizing users that communicate over bandwidth constrained 
wireless links without relying on any infrastructure [1]. Each nodes 
act as a router to allow the information to go from one node to 
another even if these nodes are not directly linked. In MANET, 
mobile nodes act both as host and as router, accordingly to the 
situation. The network is decentralized meaning that all network 
activity including discovering the topology, delivering messages, 
adapting to topologies changes must be executed by the nodes 
themselves. Indeed, since nodes are mobile, the network topology 
is unpredictable as it changes rapidly over the period of time.
Routing in the mobile ad hoc network faces many challenges 
such as dynamic topology, node mobility, limited bandwidth, 
capacity and energy. The increase in the number of mobile nodes 
is also a major concern in MANET as this will increase the routing 
message overhead; hence there is scalability issue also. Routing 
table size is also a concern in MANETs, as large size of routing 
table causes a large size of control packets and hence larger link 
overheads. MANETs are generally more prone to security threats 
such as eavesdropping, spoofing, denial of service, man-in-the-
middle attacks due to the over air medium. Nevertheless, the 
decentralized nature of networks provides MANETs robustness 
against the single point of failure of centralized approaches. Hence, 
security is also a major challenge in the MANET.

Routing protocols on the basis of the connection between the 
two nodes are generally either distance-vector or link-state 
routing protocols [2]. Both these type uses the shortest paths 
for the transmission of data to destination. In distance-vector 
routing protocol (DV), cost (hop distance) vector and path (next 
hop) vector are maintained at all the nodes and at the time of 
routing the information is exchanged between the wireless nodes. 
Routing Protocols using Distance Vector algorithm suffers from 
the slow route discovery. The link state routing (LS) algorithm 
sort out the problem of slow route convergence by maintaining 
the global information regarding network topology at each router 
by using periodical flooding technique of link information about 
its neighbors.
Many protocols have been designed for MANETs, with the aim 
of efficient routing. This research paper mainly concentrated on 
the survey and comparison of various routing protocols designed 
for MANETs. In next section, we have discussed basic features of 
various routing protocols under the category of Proactive (Table 
Driven), Reactive (On Demand) and Hybrid routing protocols. 
Finally, the conclusion is presented.

II. Overview of Routing Protocol in MANET:
The routing protocols are basically categorized into three main 
categories i.e.:

Proactive Routing Protocols1. 
Reactive Routing Protocols2. 
Hybrid Routing Protocols3. 

A. Proactive Routing Protocol
Proactive routing protocols are also called as table driven routing 
protocols. In this protocol routing tables are maintained for each 
known destination [3]. Since the routes are maintained, there is 
reduction in the amount of control traffic overhead as the packets 
are forwarded using the maintained routes. But the timely updation 
of the routing tables is required which uses memory and nodes have 
to send update message regularly to their neighbors. Even if there 
is no traffic, the bandwidth is wasted [4]. Proactive routing is not 
suitable for highly dynamic networks. Examples are: Destination 
sequenced distance vector protocol (DSDV), Optimized link state 
protocol (OLSR), etc.

1. Destination Sequenced Distance Vector (DSDV)
This protocol is the modification of DBF protocol [5]. It guarantees 
loop free routes [6-7]. It provides only a single and shortest path 
to the destination, which is selected by using a algorithm known 
as distance vector shortest path routing algorithm.. The amount of 
overhead transmitted packets can be reduced by using two update 
packets i.e. “full dump packet” and “incremental packet”. Full 
dump packet contains all the information regarding the routing 
and the incremental packet contains the changed information. 
Incremental packet messages are more frequently updated. Still 
this protocol introduces a large amount of overhead and is grown 
by O(N2).

2. Optimized Link State Routing (OLSR) Protocol
This protocol is based upon link state algorithm and is a point to 
point routing protocol [8]. In this protocol, each node maintains the 



IJCST  Vol. 6, ISSue 4, oCT - DeC 2015  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 210   InternatIonal Journal of Computer SCIenCe and teChnology

information regarding the topology and is exchanged periodically. 
The main advantage of OLSR is that it reduces the size of control 
message and thus minimizes the number of rebroadcasting nodes 
by using multipoint replying strategy. When the topology changes, 
each node selects its neighboring nodes to retransmit the data. 
These set of nodes are called as multipoint relays for that node. 
OLSR uses two types of control messages i.e. “hello” message and 
“topology control” message. Hello messages are for the status of 
link and host’s neighbors. While the topology control messages are 
for its own neighbors and used for broadcasting information.

Table 1: Comparison of Proactive Protocols
Parameters DSDV OLSR

Loop free Yes Yes
Required routing table Two Three

Critical nodes No No
Utilizes Hello Messages Yes Yes

Routing Philosophy Flat Flat

B. Reactive Routing Protocol
These protocols are also known as on demand routing protocols. 
These are designed to reduce the amount of overheads in the 
proactive protocols by maintaining the active routes information 
only. Reactive protocols uses the process of route discovery by 
flooding the network with the route query requests when there 
is a need for the transmission of packets by using either source 
routing or distance vector routing [4]. Source routing uses packet 
headers which mainly contains the routing information. This 
routing has high network overhead. Distance vector routing uses 
the destination address to route the packets, which make nodes to 
maintain information about active routes. In this routing protocol, 
flooding is most reliable method for sending the information over 
the network, but it requires more bandwidth and creates more 
routing overhead. However this will cause delay in transmission 
as the calculation for the shortest distance path is there. But this 
protocol increases scalability [9]. Examples are Dynamic Source 
Routing (DSR), Temporarily Ordered Routing Algorithm (TORA) 
and Ad hoc On- demand Distance Vector routing (AODV).

1. Dynamic Source Routing (DSR):
Dynamic Source Routing is based on the source route approach 
[10]. In this, the protocol is based on the link state algorithm in 
which initiation to route discovery is done by source and is done on 
demand basis. The route from source to destination is determined 
by the sender which includes the address of the intermediate nodes. 
This protocol was proposed for the multi hop networks having 
small diameters i.e. small area. In this flooding is not required since 
it is a beaconless protocol and no request messages are exchanged 
between the nodes in the network [3]. The main advantage of this 
protocol is that nodes are able to store multiple routing information 
in their route cache memory. This is highly advantageous in low 
mobility networks.

2. Ad-hoc On-Demand Distance Vector (AODV)
AODV routing protocol is based on DSR algorithm [11]. And it 
also contains the features of DSDV proactive protocol. AODV 
uses the sequence numbers and routing beacons from DSDV and 
performs on demand route discovery using route requests (RREQ). 
This protocol uses the distance vector routing which requires 
every node in the network to maintain temporary routing table 

during the period of communication. Nodes inside the active route 
record the address of sender, source sequence number, destination 
sequence number and destination IP address within their routing 
table. And while constructing the reverse path this information 
is required.
AODV uses the sequence numbers for the identification of 
outdated routes and this is combined with route error message 
(RERR), which is sent when the broken link is detected.  RERR 
packets travel back to the source and after their reception source 
may again starts the route discovery [12].

Table 2: Comparisons of Reactive Protocols
Parameters AODV DSR TORA
Route creation By source By source Locally
Routes
maintained in

Route
Table

Route
Cache

Route
Table

Route
Reconfiguration
Methodology

Erase
route,
notify
source

Erase
route,
notify
source

Link
reversal,
Route
repair

Routing
Philosophy Flat Flat Flat

Multiple  Route
possibilities No Yes Yes

3. Temporarily Ordered Routing Algorithm (TORA)
TORA is a reactive protocol with some enhancements in the 
proactive protocol where a link is established between the nodes 
by creating a Directed Acyclic Graph (DAG) in the network from 
source node to the destination node [13].

Fig. 1: Directed Acyclic Graph (DAG)

This protocol uses link reversal mechanism while doing the route 
discovery. First of all, query for route discovery is broadcasted 
into the network till it reaches the destination. Main feature of this 
protocol is the propagation of control message around the link 
failure point. When there is link failure in the network, there is 
no need to re-initiate the process of route discovery since TORA 
has the capability to patch itself around the failure point. Main 
functions of this protocol are: Creating, Maintaining, Erasing and 
Optimizing routes.

C. Hybrid Routing Protocol
Hybrid Routing Protocol inherits the features of proactive protocols 
and reactive protocols [14-15]. This is used to provide hierarchical 
routing. Proactive and Reactive protocols are used for the network 
having less number of nodes. Hybrid protocols are used to achieve 
higher performance as the number of nodes in the network is 
increased. At the network level this protocol uses reactive routing 
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procedure and employs proactive procedure in local neighborhood 
level. Examples are Zone Routing Protocol (ZRP).

1. Zone Routing Protocol (ZRP)
ZRP localizes the nodes into sub zones or networks [16]. In each 
zone, proactive routing is used to increase the communication 
speed among the neighbors. Network is divided into zones 
according to the distance between the nodes. Each node updates 
the routing information periodically inside the zone. Local routing 
optimization is performed at each node which includes i.e. removal 
of redundant routes, shortening of routes, detecting of link failures. 
The main advantage of this protocol is that it significantly reduced 
the amount of overhead data as compared to proactive protocols. It 
has also reduced the delay as compared with reactive protocols.

III. Conclusion
This paper basically presents three types of routing protocol i.e. 
proactive, reactive and hybrid. From the study it is clear that due 
to the random behavior of the node, routing becomes complex. 
Many routing protocols are used in the MANET and each has 
its unique features. Based on network environments, we have to 
choose a suitable protocol. Proactive protocols are best suited for 
small networks. For dense and large network, reactive protocols 
are used. And hybrid protocols are combination of proactive and 
reactive protocols. So when high performance is required in large 
network then hybrid protocols are used.

Table 3: Comparison Between Three Categories of Routing 
Protocols
Parameters Proactive Reactive Hybrid

Route
Availability Always Only when

needed

Depends on
location of
destination

Routing
Philosophy Flat Flat Hierarchical

Scalability 100 nodes >100 nodes 1000 nodes

References
[1] IETF Working Group: Mobile Ad-hoc Networks (MANET). 

[Online] Available: http://www.ietf.org/html.charters/manet-
charter.html

[2] S. Keshav,“An Engineering Approach to Computer 
Networking: ATM Networks, the Internet, and the Telephone 
Network”, Ch. 11, Addison Wesley.

[3] Robinpreet Kaur, Mritunjay Kumar Rai,"A Novel Review 
on Routing Protocols in MANETs,"Undergraduate Academic 
Research Journal (UARJ), Vol. 1, Issue 1, 2012.

[4] H. Amri, M. Abolhasan, T. Wysocki,“Scalability of MANET 
routing protocols for heterogeneous and homogenous 
networks,” Computers and Electrical Engineering, Vol. 36, 
No. 4, pp. 752–765, 2010.

[5] C.E. Perkins, T.J. Watson,"Highly dynamic destination 
sequenced distance vector routing (DSDV) for mobile 
computers", In: ACM SIGCOMM’94 Conference on 
Communications Architectures, London, UK, 1994.

[6] R.E. Bellman,"Dynamic Programming", Princeton University 
Press, Princeton, NJ (1957).

[7] L.R. Ford, D.R. Fulkerson,"Flows in Networks", Princeton 
University Press, Princeton, NJ (1962).

[8] P. Jacquet, P. Muhlethaler, T. Clausen, A. Laouiti, A. Qayyum, 
L. Viennot,"Optimized link state routing protocol for Ad-hoc 

networks, IEEE INMIC, Pakistan, 2001.
[9] E. Alotaibi, B. Mukherjee,“A survey on routing algorithms 

for wireless Ad-Hoc and mesh networks,” Computer 
Networks: The International Journal of Computer and 
Telecommunications Networking, Vol. 56, No. 2, pp. 940–
965, October 2011.

[10] Johnson.  D, Maltz.  D.  A,“Dynamic  source  routing  in  Ad-
hoc  wireless Networks”, In  Mobile  Computing (Imielinski 
and H. Korth, eds.),  Kluwere Academic Publishers, 1999.

[11] Perkins CE, Royer EM, Chakeres ID (2003) Ad-hoc On-
Demand Distance Vector (AODV) Routing. IETF Draft 
October, 2003.

[12] G.Vijaya Kumar, Y.Vasudeva Reddy, Dr. M.Nagendra, 
"Current Research Work on Routing Protocols for MANET: 
A Literature Survey", International Journal on Computer 
Science and Engineering, Vol. 02, No. 03, pp. 706-713, 
2010.

[13] Park  VD,  Corson  MS,"A  highly  adaptive  distributed  
routing algorithm for mobile wireless networks", Proceedings 
of IEEE INFOCOM 1997, Vol. 3, pp. 1405–1413 Haas ZJ.

[14] E. M. Royer, C.-K. Toh,“A Review of Current Routing 
Protocols for Ad Hoc Mobile Wireless Networks”, IEEE 
Personal Communications Magazine, April 1999, pp. 46-
55.

[15] M. Abolhasan, T. Wysocki,“A Review of Routing Protocols 
for Mobile Ad-Hoc Networks”, Ad-Hoc Networks, 2, Issue 
1, pp. 1-22, 1 January 2004.

[16] Z. J. Haas, M. R. Pearlman,"ZRP: A hybrid framework for 
routing in Ad-hoc networks, pp. 221-253, 2001.

Prof. Nagendra Sah was born in 
Jaynagar, India, on 05-01-1960. He is 
Assistant Professor in PEC University 
of Technology (Formerly PEC-
Deemed University), Chandigarh, 
India. He has done B. Tech. degree in 
Electronics and Communication Engg. 
from National Institute of Technology, 
Warangal, Andhra Pradesh, India in 
1986 and Master of Engg. Degree 
in Electronics Engg. From Panjab 
University, Chandigarh, India in 
2005. He has teaching experience of 

about 18 years. He has published about 40 papers in national 
and international conferences and in international journals. 
His research is focused on the radio-system design, wireless 
communication and networking and modeling of mobile radio 
propagation and the development of simulation methods for a 
mobile radio channels.

Rajat Saini has done B. Tech. in 
Electronics & Communication 
Engg. from Kurukshetra University, 
Kurukshetra in 2013. He is pursuing 
M.E. Electronics from PEC University 
of Technology, Chandigarh. His area 
of interest is Wireless Communication 
System.


