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Abstract 
 A mobile ad hoc network (MANET) is a collection of 
wireless stations that are dynamically and arbitrarily 
located in such a manner that the interconnections between 
stations may change on a continual basis. To facilitate 
communication among the active stations on the network, a 
routing protocol is used to discover routes between stations. 
A routing protocol plays an important role for the overall 
performance of MANETs. A variety of routing protocols 
for MANETs have been developed by network researchers 
and designers primarily to improve the performance of 
MANETs with respect to correct and efficient route 
establishment between a pair of stations for message 
delivery. Examples of commonly used MANET routing 
protocols include ad-hoc on-demand distance vector 
(AODV), dynamic source routing (DSR), DSDV. A good 
understanding of the effect of each of these routing 
protocols on a typical IEEE 802.11 network will assist an 
efficient design and deployment of appropriate MANETs. 
This paper evaluates some of the protocols and this 
evaluation is done by means of simulation using Network 
Simulator 2. The results presented in this work illustrate the 
importance in carefully evaluating and implementing 
routing protocols in an ad hoc environment. 
Keywords: MANET, AODV, DSDV, DSR, TCP, FTP. 

1. Introduction 
 

An ad hoc network is comprised of a set of mobile 
nodes that are connected using wireless links. These 
nodes can communicate and share information 
without a central facilitated infrastructure. Nodes in 
an ad hoc environment are not always stationary, 
most are mobile hence the network topology (the 
physical connectivity of communication in a 
network) keeps changing. To make possible 
communication between active nodes a routing 
protocol is used to find path(s) to be followed by data 
packets, from source to destination nodes. A routing 
protocol is a principle or standard that controls how  
 
 

 
nodes come to agree in the way to route packets 
(using multi-hops) between computing devices in 
MANETs. Communications and formalizing 
agreement among nodes is crucial to the overall 
performance of a MANET. In recent years a variety 
of MANET routing protocols have been developed. 
Examples of routing protocols are, Dynamic Source 
Routing Protocol (DSR), Ad hoc On Demand 
Distance Vector Routing (AODV), Wireless Routing 
Protocol (WRP).The purpose of routing protocols is 
to establish the shortest, correct and most efficient 
route between a pair of nodes. However, not all 
routing protocols developed perform well in a given 
situation; hence factors affecting routing protocols 
require thorough investigation. Factors such as 
mobility, network size, network load, bandwidths and 
signal strength do affect the performance of MANET 
routing protocols.Mobile ad hoc networks 
(MANETs) are being extensively deployed currently 
since they provide features that conventional 
networks find impossible or difficult to emulate. The 
ideal applications include settings that deal with 
mobile nodes; these include home networks, disaster 
operations, search and rescue operations and military 
operations.  
 
The nature of MANETs also brings about drawbacks 
in regards to communication link formation. The 
uncontrollable nodes causing uncertainty of when 
nodes disappear and reappear from the network 
communication range, causing highly variable 
message delays. These factors have an impact on 
routing protocol performance. Moreover as the 
potentials usage of MANET applications grow, it has 
raised critical concerns over identifying the routing 
protocol that best works in a given situation. Factors 
like mobility of nodes, the network size and packet 
size need to be considered in determining which 
routing protocol to be deployed in a situation. 
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2. Routing in Ad Hoc Network 
 

Routing in ad hoc network is still in research within 
industrial and academic area outskirts. Many routing 
protocols have been developed for ad hoc network. 
These protocols can be used according to 
requirements, choices and approaches ranging from 
simple modification of internet protocols to complex 
schemes. While developing the protocols for ad hoc, 
the following factors are considered for most reliable 
communication between mobile nodes.  
 
1. Minimal control overhead  
Routing protocol must be designed in such a way that 
it can handle the control messages according to the 
requirement. Transmission process takes twice power 
as compared with receiving process, but both 
operations are still power consuming. Protocol 
having the ability of reducing control messages can 
help in saving the power in mobile devices.  
 

2. Minimal processing overhead  
A complex routing algorithm requires a significant 
processing cycles in devices which may cause more 
power consumption in mobile devices. Protocols that 
are light require less processing from mobile devices 
thus reserving the overall battery life. 

3. Multi hop routing capabilities  
Wireless transmission range of mobile devices is very 
limited. There may be no direct transmission between 
source and destination. Routing protocol should be 
capable of discovering multi hop routes.  
 

4. Dynamic topology maintenance  
Link breaking in ad hoc network are very common. 
Protocols should be designed in such a way that they 
can maintain the links quickly with a minimum 
overhead.  
 
 

2.1 AODV (Ad hoc On Demand Distance 
Vector) 

 
AODV is a modified form of highly dynamic 
destination sequenced distance vector routing 
protocols (DSDV) routing algorithm. The main task 
of DSDV is to reduce the number of broadcast 
message sent throughout the network. AODV is an 
on demand routing protocol having the feature of 
facilitating the changes occurred due to the link 
conditions. If the link fails, notifications are sent only 
to the effected nodes. Because of on demand nature 
of the protocol there is minimal routing traffic in the 
network and does not allow nodes to keep the routes. 

AODV creates and maintain routes only whenever it 
is required, as it is a reactive protocol. More 
important the information from neighbors is also 
received and whenever route breaks, neighbors can 
be notified. When two nodes in an ad hoc network 
want to communicate with each other, AODV will 
build multi hop routes between these nodes. AODV 
is loop free protocol; this is one of the key features of 
the protocol. 

2.2 DSR (Dynamic Source Routing) 
 
The prominent feature of DSR algorithm is use of 
source routing. DSR is a reactive routing protocol 
having on demand characteristics. The path 
information for the packet to move in a network is set 
by the sender. In source routing, decisions are made 
by the source node. The source node collects all the 
information between itself and destination. During 
the route discovery process this information is 
utilized by all other nodes involved in it. It uses a 
flow id to facilitate hop by hop forwarding. 

2.3 Destination Sequenced Distance Vector 
 
Destination Sequenced Distance Vector (DSDV)  is a 
Proactive routing protocol that solves the major 
problem associated with the Distance Vector routing 
of wired networks i.e., Count-to-infinity, by using 
Destination sequence numbers. Destination sequence 
number is the sequence number as originally stamped 
by the destination. The DSDV protocol requires each 
mobile station to advertise, to each of its current 
neighbours, its own routing table (for instance, by 
broadcasting its entries). The entries in this list may 
change fairly dynamically over time, so the 
advertisement must be made often enough to ensure 
that every mobile computer can almost always locate 
every other mobile computer. In addition, each 
mobile computer agrees to relay data packets to other 
computers upon request. At all instants, the DSDV 
protocol guarantees loop-free paths to each 
destination. 
 

3. Result And Discussions 

First, an attempt was made to compare all the 3 
protocols under the same simulation environment. 
For the simulations, same random movement models 
were used, the simulation environment consisted of a 
500m x 400m region where nodes were randomly 
moving with a constant average speed. The nodes are 
equipped with omni-directional antennas.  
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1. Throughput Vs  No. of node 
 

 Throughput 

No. of node DSDV AODV DSR 

5 3766.07 5608.66 4025.25 

15 4633.51 5717.56 5740.41 

20 4787.19 5394.46 5488.56 

25 5349.20 5845.70 5826.40 

 

Fig1. Throughput for each protocol versus 
different values of nodes 

The simulation end time is set to be at 10 with a 
single TCP connection established between only two 
nodes.  

 

2. Average Delay Vs No. of node 

                               Average delay 

No. of 
nodes 

DSDV AODV DSR 

5 0.005838 0.010202 0.006231 

15 0.018612 0.010143 0.010153 

20 0.011242 0.010507 0.008840 

25 0.011075 0.039355 0.009932 

 

 

Fig2.  Average Delay for each protocol versus 
different values of nodes. 

3. Packet Delivery Comparison: 
 

Table show the packet sends and receive for 
each of DSDV, AODV, DSR Protocol and 
respectively calculate the packet delivery ratio. 

No. of 
Nodes Pkt delivery ratio % 

 DSDV AODV DSR 

5 64.62 95.59 64.75 

15 75.17 99.59 99.77 

20 84.44 99.61 100.00 

25 85.24 98.45 100.00 

 

 

Fig3. Packet Delivery Ratio (%) for each protocol 
versus different values of nodes 
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4. Packet Loss comparison 

Table shows the packet send and receive for 
each of DSDV, AODV, and DSR Protocol 
respectively calculate the packet delivery ratio. 

No. of 
Nodes Packet Loss comparison% 

  DSDV AODV DSR 

5 35.38 4.41 35.25 

10 24.83 0.41 0.23 

15 15.56 0.39 0.00 

20 14.76 1.55 0.00 

 

 

Fig4. Packet Loss Ratio (%) for each protocol 
versus different values of nodes 

Conclusion  

We have conducted a performance study of DSDV, 
DSR, AODV routing protocol in MANET. We used a 
simulation model to demonstrate the performance of 
these protocols. The simulation model consists of 
region where nodes are randomly moving to each 
other. For each protocol, we calculated three 
performance criteria:  

• Average Throughput, 

• Average Delay, 

• Packet Delivery Comparison 

• Packet Loss Comparison 
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