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Abstract 
An ad hoc mobile network is a collection of mobile nodes 
that are dynamically and arbitrarily located in such a 
manner that the interconnections between nodes are 
capable of changing on a continual basis. In order to 
facilitate communication within the network, a routing 
protocol is used to discover routes between nodes. The 
primary goal of such an ad hoc network routing protocol is 
correct and efficient route establishment between a pair of 
nodes so that messages may be delivered in a timely 
manner. Route construction should be done with a 
minimum of overhead and bandwidth consumption. The 
paper provides an overview of different protocols like 
AODV, DSDV, and DSR by presenting their characteristics 
and functionality, and then provides a comparison and 
discussion of their respective merits and drawbacks. 
Keyword: Adhoc Network, DSR, AODV, MANET, 
DSR, WRP. 
 
1. Introduction 
 
Mobile ad hoc networks are formed by autonomous 
system of mobile nodes connected by wireless links 
without any preexisting communication infrastructure 
or centralized administration. Communication is 
directly between nodes or through intermediate nodes 
acting as routers. The advantages of such a network 
are rapid deployment, robustness, flexibility and 
inherent support for mobility. Ad hoc networks, due 
to their quick and economically less demanding 
deployment, find applications in military operations, 
collaborative and distributed computing, emergency 
operations, wireless mesh networks, wireless sensor 
networks and hybrid networks [1]. 
Mobile ad hoc networks have numerous practical 
applications, such as emergency and relief 
operations, military exercises and combat situations, 

and conference or classroom meetings. Each of these 
applications can potentially involve different mobility 
patterns, with movement dependent on interactions 
among participants and the environment. In this 
paper, the effects of mobility patterns on multicast 
routing are studied. Simulation based evaluation is 
focused because simulation plays an important role in 
prototyping and evaluating routing protocols, 
particularly since ad hoc networks are still an 
emerging area and deployment is relatively rare. 
Motivation for this research originates from the fact 
that previous evaluations of multicast routing 
protocols have utilized a single, simple mobility 
model, and thus do not capture the variety of mobility 
patterns likely to be exhibited by ad hoc applications. 

2. Classification of Routing Algorithms in 
MANET 

Mobile ad hoc Network (MANET) is an emerging 
field of research in the communication network 
world. Before MANET the traditional routing 
algorithms had been used in wired as well as wireless 
networks. [5] The traditional distance vector and link 
state routing algorithms don’t scale in MANET.  This 
is because of periodic and frequent updates in large 
networks may consume considerable amount of the 
available bandwidth, increase channel contention and 
each node may require recharging their power supply 
frequently. To overcome these problems a number of 
routing protocols have been proposed in MANET. 
These protocols can be categorized into different 
categories based on different criteria. [4] 
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2.1 Based on Communication Model  

Protocols can be designed based on the 
communication model such as multichannel or single 
channel communications. Multichannel protocols are 
generally used in TDMA or CDMA based networks. 
They combine routing functionality and channel 
assignment. Example of such protocols is Clustered-
head Gateway Switched Routing (CGSR). Single 
channel protocols use only one shared media. These 
types of protocols are generally CSMA/CA oriented. 

2.2 Based on the Structure  

Based on the Structure of a network depends on the 
node uniformity. This means some of the protocols 
consider each node uniformly and others treat nodes 
differently. In uniform protocols hierarchy is not 
present. All nodes respond to the routing control 
message in the same manner. In non-uniform 
protocols the routing activity of a node is based on a 
subset of nodes in the neighborhood or it is 
topologically partitioned. Hierarchical protocols 
come under the second category which differentiates 
the network into different level and sends message 
for specific level only. Neighbor selection based 
protocols are ZRP, FSR, and OLSR. Partitioning 
protocols are CEDAR and CBRP.  

2.3 Based on State Information  

Based on the state information shared between nodes 
about the network the protocols can be divide into 
two categories. (i) Topology based protocols follow 
the principle that every node in the network 
maintains large scale topology information as in the 
case of link state routing algorithm. Topology based 
protocols are GSR (proactive) and DSR (reactive). 
(ii) Destination-based protocols use the principle that 
each node maintains the information about its 
neighbors only as in the case of distance vector 
routing algorithm. Destination based protocols are 
DSDV, WRP (proactive), AODV, TORA, ABR and 
WRP (reactive).  

2.4 Based on type of Cast  

Protocols can be unicast, multicast, geocast or 
broadcast. In unicast protocols one node sends 
message to a single destination at a time. These are 

very simple protocols. Unicast protocols are GSR, 
WRP, OLSR, FSR, CEDAR, CGSR, and Epidemic. 
Multicast routing protocols send message to multiple 
destinations by using a routing tree or a mess. Geo-
cast protocols deliver data packets for a group of 
nodes which are geographically separated. In these 
protocols the routers have location information of the 
nodes. Broadcast protocols are the protocols which 
have implemented the basic broadcast operation.  

2.5 Based on Scheduling  
 
Based on scheduling the routing protocols can be 
divided into three categories. 
(i) Proactive  
(ii) Reactive  
(iii) Hybrid  
 
In proactive routing protocols the route discovery 
process is done in start up and maintained using 
periodic route update process. In reactive routing 
protocols the routes are determined as and when 
required, Hybrid routing protocols combine the basic 
properties of proactive and reactive routing protocols.  

3. Literature Review  

Vikram Bali et al[1] presented a bidirectional 
routing framework to handle unidirectional links that 
arise frequently in mobile ad hoc networks. BRF 
provides routing protocols with the familiar 
bidirectional abstraction that they are typically 
designed for and thus enables them to operate 
efficiently on asymmetric networks. Internally, 
however, it actively uses both unidirectional and 
bidirectional links to  

1) Find symmetric routes more effectively than 
conventional techniques;  

2) Find new, asymmetric routes substantially 
increasing the reach ability of the network; and  

3) Find alternate routes with shorter path length. This 
paper made three overall contributions: First, it 
presented a quantitative analysis of how network 
asymmetry caused by alien radio sources, 
heterogeneity in transmission power, and random 
fluctuations in signal propagation that affect 
conventional MANET routing protocols. Second it 
presented the design of BRF, based on a novel 
protocol to maintain reverse routes for unidirectional 
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links in an efficient and scalable manner. Finally, it 
showed through extensive evaluation how a typical 
routing protocol, such as the well-known AODV, 
layered on BRF achieves superior connectivity in 
asymmetric networks. 

B.C Lesiuk el at [2] brings out some important 
characteristic of differences between the two on 
demand routing protocols. The presence of high 
mobility implies frequent link failures and each 
routing protocol reacts differently during link 
failures. The different basic working mechanism of 
these protocols leads to the differences in their 
performances. For DSR and AODV, packet delivery 
ratio is independent of offered traffic load, with both 
protocols delivering between 85% and 100% of the 
packets in all cases. In contrast, the lazy approach 
used by the on-demand protocols, AODV and DSR to 
build the routing information as and when they are 
created make them more adaptive and result in better 
performance (high packet delivery fraction and lower 
average end-to-end packet delays). 

Eman Abdelfattah et al [3] conducted a 
performance study of DSDV, DSR, AODV routing 
protocol in MANET. It evaluates the effect of speed, 
TCP Type, and maximum queue length.  
Speed: It notice that throughput increase as the node 
speed increase in the beginning till it reaches a steady 
state b/w speed of 5m/s and 50 m/s. As the speed 
increase above 50m/s, there is a decrease in 
throughput. Although DSR shows a slight better 
performance than DSDV and AODV in the steady 
state case between 5m/s and 50m/s. it performs worse 
for very low speed as well as speed higher than 
50m/s. 
Maximum no. of packet: we notice that throughput 
for three routing protocol is almost constant for a 
maximum queue length greater than 25. As the 
maximum queue length decrease, throughput 
decrease. 

E.M. Royer el at [6] show that DSDV consume 
extensive bandwidth and computation overhead in 
the presence of mobility, yielding inferior 
performance when compared to an AODV  Due to 
physical limitation incurred by medium access 
control of wireless network, which physically limit 
the bandwidth to around 11Mbps, it is not logical to 
waste upto 40% of bandwidth for routing traffic. In 
terms of throughput, we notice that throughput in 
AODV is not as affected by speed increase as DSDV. 
However DSDV perfectly scales to small network 

with low nodes speed. In this case, the simplicity of 
DSDV is preferred over the other more complex 
techniques without sacrificing the performance. 

Kannan [8] The purpose of this paper is to study, 
understand, analyze and discuss two wireless ad-hoc 
routing protocols DSDV and AODV where the first 
one is a proactive protocol and depends on routing 
tables that are maintained at each node. The other one 
is a reactive protocol that finds a route to a 
destination on demand, whenever communication is 
needed. Taking the bandwidth, throughput and packet 
loss into consideration, in both DSDV and AODV 
routing protocols, DSDV is best suitable for only 
smaller networks and AODV is suitable for general 
Ad-hoc networks. 

4. Proactive & Active Protocol 

4.1 Proactive Routing Protocols  
 
In proactive routing protocols each node keeps the 
routing information in a number of tables. These 
information are exchanged with other nodes 
periodically and/or when there is a change occurs in 
the network topology. A number of proactive routing 
protocols have been proposed. Some of these 
protocols are DSDV, WRP, GSR, HSR, FSR, OLSR, 
CGSR, STAR, MMWN etc among which FSR and 
OLSR scale very well in large and highly mobile 
network. All these protocols differ in the way they 
update routing information, the number of tables and 
the type of information in the tables.  
 
4.1.1 Destination Sequenced Distance Vector 
(DSDV)  
 
DSDV ensures loop free routes. It provides a single 
path to the destination which is determined using 
distance vector shortest path algorithm. This uses two 
types of packets i.e. full dump and incremental 
packet. The full dump packet carries all the routing 
information and the incremental packet which is 
more frequently exchanged carries the information 
since the last change or the last full dump. The 
overhead of this algorithm grow in order of O (N2) 
where N is the number of nodes in the network. This 
is due to the periodic update messages.  
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4.1.2 Wireless Routing Protocol (WRP)  

WRP also guarantees loop free routing by 
maintaining descendant information.  WRP maintains 
four routing tables which consumes a considerable 
amount of memory at each node. The connectivity of 
nodes is ensured by exchanging hello messages by 
the neighboring nodes which takes considerable 
amount of bandwidth and also the nodes can’t go to 
sleep mode to conserve power as they need to be 
active all the time to respond to the hello message, 
otherwise the node will be considered as dead. [9]  

4.2 Reactive Routing Protocols  
 
On demand or reactive routing protocols were 
designed to reduce the amount of overhead in 
proactive routing protocols. The routes to destination 
at each node are discovered and maintained as and 
when required by broadcasting hello messages. When 
destination is reached then a route reply is sent to the 
source using link reversal or piggybacking. The time 
complexity of route discovery process is O (N+M) 
where N=number of nodes in the network and 
M=number of nodes in the reply path for 
bidirectional links and O (2N) for unidirectional 
links. The reactive routing protocols are further 
divided into two categories.  
(i) Source Routing  
(ii) Hop by hop Routing  

In source routing protocols the data packets carry the 
entire source to destination address. So, the 
intermediate nodes do not need to calculate the route. 
Hence, they don’t need to maintain neighbor 
connectivity check and can go to sleep mode to 
conserve power. But the disadvantage of this is that 
the probability of route failure is high if the links in 
the intermediate nodes fail. In hop by hop routing the 
data packet carries only the destination address and 
the next hop address. So, the nodes need to be active 
all the time and cannot go to sleep mode to conserve 
power. A number of reactive routing algorithms have 
been proposed in the literature among which a few 
have been discussed in this section.  

4.2.1 Ad hoc On-demand Distance Vector 
(AODV)  

It is based on DSDV and DSR protocols. It uses 
sequence numbering and periodic beaconing 

procedure of DSDV and similar route discovery 
process as in DSR. AODV differs from DSR in the 
way the packet carries information. In DSR the data 
packet carries all the routing information where in 
AODV the packets only carry the destination address. 
In the reply message it carries only the address of the 
intended recipient and a sequence number. So, 
AODV can be applied to highly dynamic network. 
The disadvantage of AODV is that it may consume 
high bandwidth as any link failure may initiate 
another route discovery.  

4.2.2 Dynamic Source Routing (DSR)  

In DSR the data packet carries all the address from 
the source to the destination. [20] So it cannot 
perform very well in large networks. In small or 
moderate sized networks it may perform well. The 
advantage of this protocol is that it can store multiple 
routes in the route cache of the nodes. So, no need to 
discover new routes in case of link failure if another 
valid route is present in the nodes route cache. The 
nodes can go to sleep mode to conserve power as it 
does not require any periodic beaconing.  

4.2.3 Light Weight Mobile Routing (LMR)  

LMR uses a flooding technique to discover its routes. 
The nodes maintain multiple routes to destination in 
each node, hence it is very reliable. It maintains the 
routing information only to its neighbors hence 
avoids unnecessary delays and storage. It may 
introduce temporary invalid routes. 

4.3 Hybrid Routing Protocols  

Hybrid routing protocols incorporate the basic 
properties of both proactive and reactive routing 
protocols, it divides the entire network into zones or 
some protocols form a tree structure or clusters.  

4.3.1 Zone Routing Protocol (ZRP)  

The ZRP divides the network into different zones. It 
implements proactive strategy of route discovery for 
the nodes inside the zone and it discovers routes to 
destination for the nodes outside the zone on demand. 
Hence reduces the overhead. [22] The disadvantage 
of this protocol is that for a network having large 
zones it may act like a pure proactive protocol and 
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for a network having low zone values it may act like 
a pure reactive protocol.  

4.3.2 Zone-based Hierarchical Link State 
(ZHLS)  

The ZHLS employs hierarchical structure. The 
network is divided into non overlapping zones; each 
node in the network has a zone id and a node id. In 
the route discovery process the packet needs to carry 
only two addresses, the node id and the zone id of the 
destination node. The node needs to broadcast the 
hello messages containing zone id only, hence 
reduces considerable amount of overhead. There is 
no cluster-head or location manager to control the 
transmission within a zone, it is done statically by a 
GPS, and hence the overhead is further reduced. The 
disadvantage of this protocol is that all nodes must 
have a static zone map in the startup time in order to 
function well. This may not be feasible where the 
geographical boundary of the network is dynamic. 
However, it is highly adaptable to dynamic topology 
and it may scale well in large network.  

Conclusion 

In MANET various routing algorithms have been 
proposed and all the algorithms are good in one or 
the other way depending upon the requirements. The 
classification of these routing algorithms can be done 
depending upon different criteria. Based on the 
scheduling criteria the routing algorithms can be 
divided into three types. These are proactive or table 
driven, reactive or event driven and hybrid or both 
table driven and on demand. In proactive routing 
protocols the route discovery process is done in start 
up and maintained using periodic route update 
process. In reactive routing protocols the routes are 
determined as and when required. Hybrid routing 
protocols combine the basic properties of proactive 
and reactive protocols. Some of the proactive routing 
protocols are DSDV, WRP, etc. The examples of 
some of the reactive routing algorithms are AODV, 
DSR. The example of the hybrid routing algorithms 
are ZRP and ZHLS. All the routing algorithms differ 
from each other in specific ways and can be used to 
route the data packets to the destination depending 
upon the requirement of the network. 
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