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Abstract
Several studies have been done on the performance evaluation of 
routing protocols using different evaluation methods. Different 
methods and simulation environments give different results and 
consequently, there is need to broaden the spectrum to account for 
effects not taken into consideration in a particular environment. In 
this paper, the evaluation of the performance of AODV, OLSR and 
DSR ad hoc routing protocols in OPNET is done and the simulation 
of a Mobile ad hoc network with all nodes in the network receiving 
FTP and HTTP traffic from a common source is taken. In addition, 
the mobile nodes were randomly placed in the network to provide 
the possibility of multi hop routes from a node to the server. The 
performance of these routing protocols is evaluated with respect 
to throughput and end-to-end delay.
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I. Introduction
A Mobile Ad-Hoc Network (MANET) is a collection of mobile 
devices dynamically forming a communication network without 
any centralized control and pre-existing network infrastructure. 
Due to the presence of mobility in the MANET, the interconnections 
between stations are likely to change on a continual basis, resulting 
in frequent changes of network topology. Consequently, routing 
becomes a vital factor and a major challenge in such a network. The 
routing protocols that are considered in the analysis are Optimized 
Link State Routing (OLSR), Ad-Hoc On-demand Distance Vector 
(AODV) etc. 
Different routing protocols:-

OLSR• 
AODV• 
TORA• 
DSR etc• 

A. OLSR
The Optimized Link State Routing (OLSR) is operated as a 
proactive (table-driven) routing protocol i.e. frequently exchanges 
topology information with other nodes of the network. This protocol 
is basically an optimization of traditional link state protocol 
developed for mobile ad-hoc network. The responsibilities of 
OLSR protocol are to minimize the required number of control 
packets transmission and also to shorten the size of control 
packets.

B. AODV
The Ad-Hoc On Demand Distance Vector (AODV) is considered 
an efficient MANET routing protocol and supports both uni cast 
and multicast routing mechanisms. The AODV routing protocol 
utilizes an on- Demand technique in order to discover the routes. 
This means that the route between two endpoints (nodes) is 
formed as per requirement for the source node and maintained 
as long as the routes are needed. Moreover, the protocol uses a 

destination sequence number to recognize the most recent path and 
to guarantee the freshness of the routes. Reactive protocols like 
AODV shrinks the control traffic overhead at the cost of higher 
latency in discovering new routes.

C. DSR
It is a reactive routing protocol for ad hoc wireless networks. 
It also has on-demand characteristics like AODV but it’s not 
table-driven. It is based on source routing. The node wishing to 
send a packet specifies the route for that packet. The whole path 
information for the packet traversing the network from its source 
to the destination is set in the packet by the sender. This type of 
routing is different from table-driven and link-state routing by 
the way routing decisions are made. In source routing, routing 
decisions are made by the source node. 

D. HTTP
In the simulation environment of HTTP traffic effect evaluation, 
scenarios have been implemented separately on HTTP heavy traffic 
load. HTTP traffic has been selected because of its importance in 
the Internet applications. It has been used with Web to provide 
secure communication. The simulation attempts to show the effect 
of HTTP traffic load on the routing protocols. It is assumed that 
the network includes 40 nodes with speed of 10 m/s. For each 
investigated scenarios, the performance parameters throughput 
and delay have been computed and tabulated.

II. Related Work
There are large number of papers try to simulate different number 
of protocols of MANETs under different conditions of different 
mobile nodes and variable mobility. The basic purpose for this 
paper is to find out that what will be the performance of routing 
protocols AODV,DSR and OLSR with different traffic loads (FTP 
and HTTP)  on same size network (40 nodes) before applying it 
into real world.  It is very complicated to consider all relevant 
events that can happen in mobile wireless networks and their affect 
on the performance of the protocols. Simulative comparisons often 
use the standard models of NS-2 or OPNET. We use OPNET to 
simulate the network under different conditions.

III. Tools Used
OPNET modeler - NS-2 and OPNET are the two very well-
known simulators. NS-2 is open source software while OPNET 
is a commercial simulator and the kernel source code of OPNET 
modeler is not open for all. However, OPNET has a comprehensive 
built-in development environment to design and simulate network 
models .This research is conducted using discrete event simulation 
software known as OPNET Modeler, which is just one of several 
tools provided from the OPNET Technologies suite. In order to 
undertake the experimental evaluation, the most recently available 
version, namely the OPNET Modeler 14.5 has been adopted 
in our study. The OPNET is one of the most extensively used 
commercial simulators based on Microsoft Windows platform, 
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which incorporates most of the MANET routing parameters 
compared to other commercial simulators available. Aside from 
this, the modeler incorporates a number of features to support an 
increase in stability and mobility in the mobile ad-hoc network. In 
OPNET simulator, a number of parameters are present for MANET 
environment in order to study the overall network performance. 
These parameters are known as performance metrics. Specific 
application and transport layer protocols demand on an own set 
of performance metrics to evaluate the network efficiency. For 
instance, with the introduction of a variety of network parameters, 
end-to-end delay and average throughput are substantially 
affected by the routing algorithm; hence, such parameters play 
an important role in the selection of an efficient routing protocol 
in any communication network.

IV. Performance Metrics

A. Throughput
The average rate at which the data packet is delivered successfully 
from one node to another over a communication network is known 
as throughput. The throughput is usually measured in bits per 
second (bits/sec). A throughput with a higher value is more often 
an absolute choice in every network. Mathematically, throughput 
can be defined by the following formula.
Throughput= (number of delivered packet * packet size)/total 
duration of simulation

B. End-to-End Delay
The end-to-end delay is the time needed to traverse from the 
source node to the destination node in a network. End-to-end 
delay assesses the ability of the routing protocols in terms of 
use- efficiency of the network resources.

V. Simulation Setup
The different types of scenarios configured with different network 
objects has been taken, for a node speed of 10 m/s, a pause time 
of 200 sec, a network size of 40 nodes and the file size of 50,000 
bytes (for FTP) in a (600×600) square meter area and heavy HTTP 
traffic for the same area with page object size is 1000 bytes. The 
server module is configured to support and control the application 
services (i.e. FTP and HTTP) based on the user profile. This is 
basically a WLAN server through which a particular routing 
protocol can be selected. The nodes are defined as workstations 
with client server applications running over TCP/IP, support the 
underlying WLAN connection at 1 Mbps, 2 Mbps, 5.5 Mbps and 
11 Mbps. The connection speed is set at 11 Mbps in this paper.
This paper is going to represent scenarios of 40 nodes which 
are simulated by taking different routing protocols like AODV, 
DSR and OLSR having different types of traffic loads, showing 
graphically their delay and throughput. The simulation time is 
150 seconds for all cases.

Fig. 1: Simulation Scenario Having 40 Nodes

Fig. 2: Delays of 40 Nodes Network using Protocols AODV, DSR 
and OLSR with FTP Traffic

Fig. 3: Throughputs of 40 Nodes Network using Protocols AODV, 
DSR and OLSR with FTP Traffic



IJECT Vol. 3, IssuE 1, Jan. - MarCh 2012ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g  InternatIonal Journal of electronIcs & communIcatIon technology  157

Fig. 4: Delays of 40 Nodes Network Using Protocols AODV, DSR 
and OLSR with HTTP Traffic

Fig. 5: Throughputs of 40 Nodes Network using Protocols AODV, 
DSR and OLSR with HTTP Traffic

Table 1: Under Different Routing Protocols and Traffic Load 
Resultants Delay and Throughput

Number 
of nodes Traffic Routing 

protocol

Delay
Max
(Sec)

Through-put 
max
(bits/sec)

40 ftp high
load AODV 0.044 5.6x106

40 ftp high
load DSR 0.086 4.3x106

40 ftp high 
load OLSR 0.011 3.1x106

40 http 
high B. AODV 0.034 2.7x106

40 http 
high B. DSR 0.052 3.19x106

40 http 
high B. OLSR 0.0048 1.68x106

VI. Conclusion
In this paper the performance analysis of routing protocols AODV, 
DSR and OLSR protocols in MANET have been investigated. The 
investigation considers the impact of scalability, mobility, network 
Ftp and HTTP traffic load on different types of routing protocols 
is taken. In the performance assessment delay and throughput are 
adopted for the whole scenarios considered. The simulation using 
OPNET consider different scenarios that attempt to cover all of 
the aspects on network evaluation required. From this paper, it can 
be concluded that the delay by using DSR protocol is highest and 
by OLSR is lowest. In the case of throughput, the throughput of 
OLSR is least but the AODV has comparative good throughput as 
shown in the table. In case of HTTP traffic the delay and throughput 
both are less as compare with FTP traffic.
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