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Abstract 

A Wireless network is a collection of autonomous mobile nodes that communicate with each other over 
wireless links without any fixed infrastructure. It is a method by which homes, telecommunications networks and 
enterprise installations avoid the costly process of introducing cables into a building, or as a connection between 
various equipment locations. A routing protocol is taking a vital role in the modern Wireless Network. A routing 
protocol which is responsible to determine how nodes communicate with each other and forward the packets 
through the optimal path to travel from a source node to a destination node. 
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Introduction 
Wireless network refers to any type of computer 

network that utilizes some form of wireless network 
connection. It is a method by which telecommunications 
networks, homes and enterprise installations avoid the 
costly process of introducing cables into a building, or as 
a connection between various equipment locations. 
Wireless telecommunications networks are generally 
implemented and administered using radio 
communication. This implementation takes place at the 
physical layer of the OSI model network structure. End-
To-End Delay is the average time taken by a data packet 
to arrive in the destination. It also includes the delay 
caused by route discovery process and the queue in data 
packet transmission. Only the data packets that 
successfully delivered to destinations that counted. It can 
be calculated as follows: 
∑ ( arrive time – send time ) / ∑ Number of connections 

 
Figure 1: Wireless Network 

 

Routing Protocol 
A routing protocol is the rotocols that specify 

how routers communicate with each other, disseminating 
information that enables them to select routes between any 
two nodes on a computer network.  
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Figure 2: Categorization of Routing Protocols 

 
Table –Driven Routing Protocol            

Table-driven routing protocol attempt to 
maintain consistent, up-to-date routing information from 
each node to every node in the network. These protocols 
require each 
node to maintain one or more tables to store routing 
information, and they respond to changes in network 
topology by propagating updates routes throughout the 
network in order to maintain a consistent network view.  
 
On-Demand-Driven Routing Protocol 

On Demand-Driven Protocol routes only when 
desired by source node. When a 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 routes permutations have been 

Ad-hoc Routing Protocol 

Hybrid On-demand Table-Driven 
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examined. Once a route has been established, it is 
maintained by a route 
maintenance procedure until either the destination 
becomes inaccessible along every path from the source 
or until the route is no longer desired. On-demand 
routing protocols were designed with the aim of reducing 
control overhead, thus increasing bandwidth and 
conserving power at the mobile stations. These protocols 
limit the amount of bandwidth consumed by maintaining 
routes to only those destinations for which a source has 
data traffic. Therefore, the routing is source-initiated as 
opposed to table driven routing protocols that are 
destination initiated. There are several recent examples 
of this approach (e.g., AODV, DSR, and TORA) 
AODV 

AODV stands for Ad Hoc on Demand Distance 
Vector Protocol. AODV is a reactive Protocol i.e. so the 
routers are created and maintained only when they are 
needed. The routing table’s stores the information about 
the next hop to the destination and a sequence number 
which is received from the destination and indicating the 
freshness of the received information. It also stores the 
information about the active neighbors is received 
throughout the discovery of the destination host. When 
the corresponding route breaks then the neighbors can be 
notified. 

The route discovery is used by broadcasting the 
RREQ message to the neighbors with the requested 
destination sequence number, which prevents the old 
information to be replied to the request and also prevents 
looping problem, which is essential to the traditional 
distance vector protocols. The route request does not add 
any new information about the passed hosts only it 
increases its hop metric. Each passed host makes update 
in their own routing table about the requested host. This 
information helps the destination reply to be easily 
routed back to the requested host. The route reply use 
RREP message that can be only generated by the 
destination host or the hosts who have the information 
that the destination host is alive and the connection is 
fresh. 

Because the AODV protocol is a flat routing 
protocol it does not need any central administrative 
system to handle the routing process. Reactive protocols 
like AODV tend to reduce the control traffic messages 
overhead at the cost of increased latency in finding new 
routes. In addition, AODV tries to keep the overhead of 
the messages small. If host has the route information in 
the Routing Table about active routes in the network, 
then the overhead of the routing process will be minimal. 
The AODV has great advantage in overhead over simple 
protocols which need to keep the entire route from the 
source host to the destination host in their messages. The 
RREQ and RREP messages, which are responsible for 

the route discovery, do not increase significantly the 
overhead from these control messages. AODV reacts 
relatively quickly to the topological changes in the 
network and updating only the hosts that may be affected 
by the change, using the RRER message. The Hello 
messages, which are responsible for the route 
maintenance, are also limited so that they do not create 
unnecessary overhead in the network. 
DSR 

The Dynamic Source Routing protocol (DSR) is 
a simple and efficient routing protocol designed 
specifically for use in multi-hop wireless ad hoc 
networks of mobile nodes. DSR allows the network to be 
completely self-organizing and self-configuring, without 
the need for any existing network infrastructure or 
administration. DSR has been implemented by numerous 
groups, and deployed on several test beds. Networks 
using the DSR protocol have been connected to the 
Internet. DSR can interoperate with Mobile IP, and nodes 
using Mobile IP and DSR have seamlessly migrated 
between WLANs, cellular data services, and DSR mobile 
ad hoc networks. The protocol is composed of the two 
main mechanisms of "Route Discovery" and "Route 
Maintenance", which work together to allow nodes to 
discover and maintain routes to arbitrary destinations in 
the ad hoc network. All aspects of the protocol operate 
entirely on-demand, allowing the routing packet 
overhead of DSR to scale automatically to only that 
needed to react to changes in the routes currently in use. 
The protocol allows multiple routes to any destination 
and allows each sender to select and control the routes 
used in routing its packets, for example for use in load 
balancing or for increased robustness. Other advantages 
of the DSR protocol include easily guaranteed loop-free 
routing, support for use in networks containing 
unidirectional links, use of only "soft state" in routing, 
and very rapid recovery when routes in the network 
change. The DSR protocol is designed mainly for mobile 
ad hoc networks of up to about two hundred nodes, and 
is designed to work well with even very high rates of 
mobility.  
Hybrid Routing Protocols 

Based on combination of both table and demand 
driven Routing protocols, some hybrid routing protocols 
are proposed to combine advantage of both proactive and 
reactive protocols. The most typical hybrid one is zone 
routing protocol 
 
Experimental Setup 

To evaluate the performance of two protocols 
i.e. AODV and DSR, we had taken a scenario. The 
analysis is based on varying the number of nodes from 
10 to 50 in an area of 1200x1200m. The simulation is 
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performed using OPNET. The nodes can be extended to 
any extent and the results can be analyzed. 
 
Results and Discussions 

Here, we will come to know about the routing 
protocols i.e. the analysis we had done on two protocols 
using different performance factors like End-To-End 
Delay, Throughput and Overall Performance Index.   
The nodes can be extended to any number and the results 
for the End-to-End delay for AODV and DSR can be 
gathered by the following equation, 
 
For AODV 
Y = 0.75x + 360.5, 
R2 = 0.969 
 
For DSR 
Y=0.45x + 357.1 
R2 = 0.407 
 
Hence, the results for 50 nodes are as follows: 
 

Routing 
Protocols /Nodes 

10 20 30 40 50 

AODV 370 375 380 390 400 

DSR 365 367 369 362 390 

Table 1 shows data for End-To-End Delay Vs No. Of Nodes 
 

 
The results for the Throughput Vs No. of Nodes 

for AODV and DSR can be gathered by the following 
equation, 

 
 

For AODV 
Y= -0.23x + 408.5 
R2 = 0.837 
 
For DSR 
Y = -0.12x + 409.8 
R2 = 0.371 
 
Hence, the results for 50 nodes are as follows: 
 

Routing Protocols 
/Nodes 

10 20 30 40 50 

AODV 405 404 403 401 395 

DSR 408 407 406 409 401 

Table 2 shows data for Throughput Vs No. Of Nodes 
 

 
 

The Figure 3 reveals that DSR shows better 
performance than AODV as End-to-End delay is lower in 
DSR as compared to AODV. Higher node density 
increases the number of neighboring nodes and that 
causes more route reply messages to the source node and 
thus increasing delay. 

From the simulation results in figure 4, it is 
observed that Throughput decreases linearly with 
increasing number of nodes for both AODV and DSR. 
The overall Performance Index calculated for AODV and 
the DSR is shown in the figure 5. 

Hence, OPI shows that AODV has better 
performance than DSR. From the Figure 4 we can also 
analyze that as the number of nodes starts increasing the 
throughput for both AODV and DSR starts decreasing. 
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Link failures can happen very frequently in Wireless 
Network. They trigger new route discoveries in AODV, 
since it has at most one route per destination in its 
routing table. However, route discovery is delayed in 
DSR until all cached routes fail. With high mobility, the 
chances of the caches becoming stale are quite high in 
DSR. Hence, cache staleness and high overhead together 
result in significant degradation in performance for DSR 
in high-mobility scenarios. 
 

 
 
Conclusion 

OPNET is used as a simulation tool to evaluate 
and to compare the performance of AODV and DSR 
protocols. The performance is compared in terms of End-
To-End delay, Throughput when number of nodes is 
constant. We have taken results for 50 nodes and the 
graphs in Figure 3 and Figure 4 shows the variation of 
AODV and DSR. Simulation results show that in case of 
End-To-End Delay, DSR outperforms AODV. This 
shows that DSR has higher reliability. Hence, the overall 
performance index for AODV is better than DSR. From 
the analysis, we come to know that AODV shows better 
performance than DSR. 
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