
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-5, Issue-4, Aprl.-2017 
http://iraj.in 

Performance Analysis & Extensive Comparison Of Routing Protocols (Dsr, Olsr, & Aodv) Using Opnet 14.0 Simulator In WSN 
 

  39 

PERFORMANCE ANALYSIS & EXTENSIVE COMPARISON OF 
ROUTING PROTOCOLS (DSR, OLSR, & AODV) USING OPNET 14.0 

SIMULATOR IN WSN 
 

1ABDUL RAHMAN, 2MUHAMMAD ATIFSATTAR 
 

1,2Faculty of Computing & Information TechnologyUniversity of Gujrat, Gujrat, Pakistan 
E-mail: 1malik.rahman@uog.edu.pk, 2atif.sattar@uog.edu.pk 

 
 
Abstract- Wireless Sensor Networks (WSN)is composed of large number of sensor nodes with each node capable of 
datasensing, data processing andwireless communication over short distance.Due to these characteristics, they are widely 
used in different domains of real life applications. Routing in WSN is more complicated due to the infrastructure-less nature 
of WSN. So, there is an indispensable need for enhancement of quality of collected data and for effective communication 
mechanisms in this study, different WSN routing protocols have been analyzedto determine which protocol would be 
suitable for which area size and network density in real life applications. In this research, the performance analysis and 
comparison are carried out  between DynamicSourceRouting(DSR),Optimized link state Routing (OLSR &Ad hoc On-
Demand Distance Vector Routing (AODV)for four different area sizes with variant node density in each. Moreover, the 
impact of protocol running time on each of the area size has also been taken care of. OPNET 14.0 simulator is used to 
simulate the scenarios for the analysis of DSR, OLSR and AODV. Moreover the performance of these routing techniques 
was measured on the basis of Delay (sec), Load (bps) andThroughput (bps) on Hyper Text Transfer Protocol(HTTP) 
traffic.The results showed that DSR protocol showed best performance in large scale network in most of the selected 
parameters. 
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I. INTRODUCTION 
 
A wireless sensor network (WSN) consists of a large 
number of petite sensor nodes organized over a 
geographical area or sensing field. Each node is a 
lowpower device that assimilates computing, wireless 
communication and sensing abilities. Nodes arrange 
themselves in clusters/networks and assist each other 
in carrying out assigned tasks without any human 
involvement. These nodes are capable of sensing 
physical environmental information, presence of 
objects in any area andlocally acquiring data at node 
level as well as on network level and then send to 
sinks/base stations. [1] 
Modern world demands a kind of system that 
facilitates people to communicate using less 
resources, lower time consumption, attractive cost 
and providing multiuser based environment. In order 
to gain this kind of a framework WSN are designed. 
All sensing devices are sufficiently capable of 
performing transmission, concluding results, making 
decisions and apply self-discipline techniques.[2] 
The sensors in WSN perceive raw data in bulk and 
theyconvert this data into useful information that is 
utilized to assess surrounding events [3]. All these 
sensors create a mesh sort of a network with 
interconnected sensors and thus exchanging large 
pieces of data through WSN [4]. 
In critical environmental monitoring applications, 
accuracy is the most important factor to be 
considered. In such applications, the order in which 
sensed events are received is very important for 
correct interpretation of environment so that one can 

know what is actually happening in the targeted area 
of monitoring. [4] 
One of the issues while configuring wireless sensor 
networks is the routing protocol that helps making 
very limited resource presented by WSN, 
significantly the limitation in energy resource [5]. 
Routing is difficult process to achieve progress in 
WSN because of its quality distinguishing it from 
other networks: wired or wireless. Because of its 
implementation (vast implementation), the Internet 
based protocols are not considerably utilized for this 
purpose [6, 7]. 
With the help of simulations of selected protocols in 
OPNET we can find out the differences in the 
simulation results obtained on different HTTP 
application area sizes i-e 1000x1000m, 2500x2500m 
and 5000x5000m. What will be the behavior of 
routing protocols on different area sizes when the 
protocols simulation time is variable? What is the 
impact of time on simulation results when simulated 
time is 1 hour and 24 hours on small, medium, large 
and very large network scales? Do WSN routing 
protocols have same or different graph results for 
different parameters of WLAN and HTTP application 
parameters? If so, then why? The impact of network 
size and node density in HTTP application on DSR, 
AODV and OLSR routing protocols will be observed. 
Both qualitative and quantitative methodology 
hasbeen used. 
 
II. RELATED WORK 
 
In this section we briefly mention the most significant 
articles related to our work. There has been extensive 
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comparative based research in routing protocols. In 
this paper authors investigated three routing protocols 
as DSR, OLSR, and AODV for HTTP application. 
The protocols are compared in terms of load, delay, 
and throughput for 50, 25 and 10 nodes in network. 
The simulation is performed using OPNET simulator. 
Their work differs from us in different aspects 
including the simulation tool, node density, and the 
network load.[7] 
Mr.Rafi U Zamam[8] studied and compared DSDV, 
AODV and DSR routing protocol performance NS-2 
simulation ad hoc network. In this article, the author 
points out, no competition and routing protocol 
AODV DSR, are displayed in some indicators than 
others better performance. It is still difficult to 
determine which one has better overall performance 
MANET. 
VahidGarousi[9] focuses on mobility and 
communication mode node DSDV study protocol 
based network traffic analysis ad-hoc networks. In 
this work, we observed that the routing protocol 
DSDV analog measurement of ability to respond to 
the scene of impromptu jump in the size of the 
network topology, the movement of the mobile node, 
the number of aspects of the connection between the 
node number of changes, and also from the amount of 
data transmitted by each mobile node. 
 
B. Cameron Lesiuk[10] studied and proposed ad hoc 
routing and demonstrations; they outlined the 
principle of distinction from the traditional routes. 
Three proposed ad hoc routing protocols, DSDV, 
TORA and DSR were presented and discussed. 
E.Chatzistavros and G.Stamatellos [16] compared the 
three protocols, such as DBF, ZRP, and DSR 
performance. They studied the performance of the 
buffer size and the mobile node simulator QualNet 
agreement effects. Compared to their work, we had 
been based on the use of different types of routing 
protocols, our research tools.  
N Vetrivelan& Dr. A V Reddy [11] Use a different 
time scale simulation and network analysis yield 
spread. These two simulation experiments for 10 and 
25 nodes simulation time 100 seconds. 
In [17], the authors compared four routing protocols 
such as DSR, LAR, FSR and GloMoSim AODV 
using the simulator. 50 nodes overload, delay and 
packet delivery ratio routing network is used to 
evaluate the performance of the agreement. However, 
their work by the density differences between our 
simulation tools, environmental sensor networks, and 
network load in terms of nodes. 
 
By the Kumar et al., [18] three routing protocols such 
as DSR, CBRP, the evaluation and AODV 
performance, latency and packet delivery ratio is used 
as a route evaluation index. The simulation performed 
using GloMoSim. On the contrary, our study protocol 
behavior by changing the density of nodes and 

network load. In addition, our study used different 
simulation tools and evaluation. 
S. Gowrishanker etc. [12] AODV and OLSR analysis 
performed using NS-2 simulator during simulation 
for each stage of 900 seconds, and in the mobility 
area analog network is 800 m × 500 Mi rectangle. In 
each simulation scenario, the node is the first in the 
regional modeling centers. Mobile node first 10 
seconds after the start of the simulation time. 
Software used to generate a CBR and IP traffic is 
used as the network layer protocol. 
Arun Kumar; B R and so on. [13] In this context, 
regarding the ad hoc (MANET) routing protocol 
variable bit rate (VBR) mobile networks in the 
performance of our proposed comparative 
observation. They perform using NS-2 [3] a large 
number of analog simulation. Their research 
indicated that the reaction protocol to perform better 
than active protocol. 
 
Setty S.P. [14] evaluated the performance using 
existing QualNet 5.0 random and uniform network 
nodes arranged several models AODV wireless 
routing protocol. 
Jorg outer diameter [15] studied the effect of the 
number of properties from the link, the mobile node 
changes as a result of different network topology 
routing protocol behavior off his routing protocols are 
changed node carried out to evaluate However, it 
performance did not investigate the agreement under 
a heavy load (high mobility of a large number of 
traffic sources + network + larger number of nodes), 
which may lead to congestion [19]. 
 
Related work is given, the main focus of this work is 
to investigate the efficiency of the development of 
simulation-based wireless sensor networks in the 
presence of DSR, OLSR and AODV routing protocol 
frame system. We know in higher throughput and 
lower latency and better performance in terms of 
efficiency [21, 22]. The main motivation of our work 
is to complement the existing baseline simulation-
based research can help choose better performance 
requirements, appropriate algorithm according to the 
network [23, 24, and 25]. 
 
III. EVALUATION OF SELECTED (DSR, 
OLSR & AODV) PROTOCOLS ON 
PERFORMANCE METRICS & SIMULATION 
MODEL 
 
Area-I (1000x1000m) with node density 10 for 
application HTTP on each (DSR, OLSR & AODV) 
Area-II (2500x2500m) with node density 25 for 
application HTTP on each (DSR, OLSR & AODV) 
Area-III (5000x5000m) with node density 50 for 
applications HTTP on each (DSR, OLSR & AODV) 
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A. Network Simulation model, Results and 
Comparison 
Following are the network simulation modeland the 
result browser used for stats comparison of difference 
scenarios in this thesis which have different options 
for different analysis. 
 

 
 
IV. SIMULATION BASED RESULTS AND 
DISCUSSION 
 
A.Simulated Scenarios for DSR, OLSR &AODV on 
HTTP Traffics 
 

 
 
B. Evaluation of Dynamic Source Routing (DSR) on 
HTTP Traffic 
1)Evaluation of DSR with respect to Area Sizes and 
Traffic Type 
Three types of area sizes having different numbers of 
nodes are implemented for DSR protocol on HTTP.  
a) Area size 1000 x 1000 m containing 10 
mobile nodes (Area-I) 
b) Area size 2500 x 2500 m containing 25 
mobile nodes (Area-II) 
c) Area size 5000 x 5000 m containing 50 
mobile nodes (Area-III) 

 
2)Effect of Time and Size on DSR OLSR & 
AODVimplementation 
In this section, performance of DSR, OLSR & AODV 
routing protocol is evaluated on the basis of different 

simulation run time periods i.e. 1 hour and 24 hours 
on all above mentioned area sizes. 
a) Simulation Time period: 1 Hour 
Following are the evaluation results of effect of DSR, 
OLSR & AODV on HTTP Traffic for 1 hour 
simulated time in Area-I, Area-II & Area-III. The 
graphical results of selected parameters are given 
below. 
i) Delay 
According to graph, maximum delay factor can be 
seen in large scale area size i.e. Area-III and its value 
starts with almost 0.0 and with the passage of time it 
reaches at 3.5 sec.  
Rest of the area sizes, Area-I and Area-II has the 
value of delay but it is negligible. While in figure3.8, 
maximum delay factor can be seen in large scale area 
size i.e. Area-III and its value starts with almost 
0.0001 and with the passage of time it remained 
constant increasing around 0.0014. Second highest 
delay factor is in Medium size area i.e. Area-II and 
the value remained same throughout at 0.0009 
throughout. The lowest delay occurs in small scale 
area i.e. Area-I and value remained around 0.0004. 
In graph 3.9, maximum delay factor can be seen in 
large scale area size i.e. Area-III and its value starts 
with almost 0.0005 and with the passage of time it 
remained constant increasing around 0.0023. Second 
highest delay factor is in medium size area i.e. Area-
II and the value remained same at 0.0018 throughout. 
The lowest delay occurs in small scale area i.e. Area-I 
and value remains around 0.0007 

 
ii) Load  
Graph shows Area-III i.e. large scale area has the 
highest values of load as compared to other two areas. 
Other area sizes (Area-I and Area-II) load values are 
100,000 bps and 200,000 bps after 1 hour time period 
simulation. 
Graph 3.11 shows Area-III i.e. large scale area has 
the highest values of load as compared to other two 
areas. Other area sizes (Area-I and Area-III) load 
values are 200,000 and 80,000 bps after 1 hour time 
period simulation. 
Graph 3.12 shows Area-III i.e. large scale area has 
the highest values of load as compared to other two 
areas. Other area sizes Area-II has 2nd highest and 
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Area-I has the lowest value of load after 1 hour time 
period simulation. 

 
iii)Throughput 
Large area size (Area-III) shows maximum 
throughput when we have run 1 hour time simulation 
on DSR routing protocol while throughput values of 
Area-I and Area-II are low. 
Medium area size (Area-III) shows maximum 
throughput when we have run 1 hour time simulation 
on OLSR routing protocol while throughput values of 
Area-II (600,000 bps) and Area-I (200,000 bps) are 
low and almost the same. 
Large area size (Area-III) shows maximum 
throughput when we have run 1 hour time simulation 
on AODV routing protocol while throughput values 
of Area-II is lower and Area-III is the lowest of all. 

 
b) Simulation Time period: 24 Hour 
Following are the evaluation results for the effect of 
DSR, OLSR & AODV on HTTP Traffic for 24 hour 
simulated time for Area-I, Area-II & Area-III. The 
graphical results of selected parameters are given 
below. 
i) Delay  
According to the graph, maximum delay factor can be 
seenfor large scale area size i.e. Area-III and its value 
start with almost 0.2 and it remained constant 
(increasing around 4sec) with the passage of time. 
Delay factor for small and medium size areas i.e. 
Area-I and Area-II remained the same at almost 0sec 
throughout.  

According to the graph, maximum delay factor can be 
seenfor large scale area size i.e. Area-III and its value 
start with almost 0.0012 and it remained constant 
(increasing around 0.0014) with the passage of time. 
Second highest delay factor was formedium size area 
i.e. Area-II and the value remainedthe same at 0.0009 
throughout. The lowest delay occurredfor small scale 
area i.e. Area-I and the value remained around 
0.0004. 
According to the graph, maximum delay factor can be 
seen in large scale area size i.e. Area-III and its value 
remained constant at 0.0023 sec. Second highest 
delay factor was for medium size area i.e. Area-II and 
the value remainedthe same at 0.0018 sec throughout. 
The lowest delay occurred for small scale area i.e. 
Area-I and value remained around 0.0007 sec. 
 

 
ii) Load  
The following graph shows that Area-III i.e. medium 
scale area has the highest values of load as compared 
to other two areas. Other area sizes (Area-I and Area-
III) load values were almost the same for 12 hour 
time period simulation.The graph shows that Area-III 
i.e. large scale area has the highest values of load as 
compared to other two areas. Other area sizes (Area-I 
and Area-III load values)were 200,000 and 80,000 
bps for 24 hour time period simulation.The graph 
3.36 shows that Area-III i.e. large scale area has the 
highest values (800,000 bps) of load as compared to 
other two areas. Other area sizes (Area-II and Area-I) 
load values were 300,000 bps and 50,000 bps for 24 
hour time period simulation. 
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iii) Throughput 
Large area size (Area-III) showed maximum 
throughput for 12 hour time simulation on DSR 
routing protocol while throughput values of Area-II 
and Area-I were lower respectively. 
Medium area size (Area-III) showed maximum 
throughput for 24 hour time simulation on OLSR 
routing protocol while throughput values of Area-II 
(600,000 bps) and Area-I (200,000 bps) were low and 
almost the same. 
Large area size (Area-III) showed maximum 
throughput for 24 hour time simulation on AODV 
routing protocol while throughput values of Area-I 
and Area-III were low. 

 
 
V. PERFORMANCE COMPARISON OF 
ROUTING PROTOCOLS (DSR, OLSR & 
AODV) 
In this section of the article, we have executed 
following scenarios of routing protocols (DSR, OLSR 
and AODV) for areas such as 1000x1000m, 
2500x2500m, 5000x5000m for 1 and 24 hours 
duration in order to analyze the performance metrics 
on HTTP.    
4.3.1 Simulation Time 1 Hour & Application 
Traffic HTTP 
1. Delay (sec) 
i. 1000x1000m      ii.  2500x2500m      iii. 
5000x5000m 
As we have run this simulation for 1 hour time period 
using HTTP traffic for small size network and the 
results have been shown graphically. The highest 
value is for DSR protocol i.e. 0.0042 sec and then we 
have AODV protocol i.e. 0.0008 sec and then OLSR 
(< 0.0007 sec) protocol as far as simulation results are 
concerned for this particular scenario 
The simulation for 1 hour time period using HTTP 
traffic was run for medium size networkand the 
results have been shown graphically. The highest 
value is for DSR protocol i.e. 0.0035 sec and then we 
have AODV (0.0019 sec) and then OLSR (< 0.0009 
sec) protocol as far as simulation results are 
concerned for this particular scenario  
The simulation for 1 hour time period using HTTP 
traffic was run for large size networkand the results 

have been shown graphically. The highest value for 
DSR protocol is 3.6 sec with AODV and OLSR 
protocols having 0 sec delay. 

 
2. Load 
i. 1000x1000m.       ii.  2500x2500m      iii. 
5000x5000m 
The simulation for 1 hour time period using HTTP 
traffic was run for small size network and the results 
are shown on the graph. The highest value is for DSR 
protocol i.e. >100,000 bps and then we have OLSR 
protocol i.e. 67,000 bps and then AODV (60,000 bps) 
protocol as far as results are concerned for this 
particularscenario. The simulation for 1 hour time 
period using HTTP traffic for medium size network 
was run and the results are shown on the graph. The 
highest value is for AODV protocol i.e. 300,000 bps 
and then we have DSR (240,000 bps) and then OLSR 
(225,000 bps) protocol as far as results are concerned 
for this particular scenario. 
The simulation results for 1 hour time period using 
HTTP traffic for large size network have been shown 
on the graph.The highest value is for DSR protocol 
i.e. 1,500,000 bps and then we have AODV protocol 
i.e. 790,000 bps then we have OLSR (680,000 bps) as 
far as results are concerned for this particular 
scenario. 
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3. Throughput (bits/sec) 
i. 1000x1000m     ii.  2500x2500m      iii. 
5000x5000m 
 
The simulation for 1 hour time period using HTTP 
traffic for small size network was run and the results 
have been shown in the graph. The highest value is 
for OLSR protocol i.e. 175,000 bps and then we have 
AODV protocol i.e. 170,000 bps then we have DSR 
(110,000 bps). For medium size network, 
thesimulation results for 1 hour time period using 
HTTP traffic have been shownin the graph. The 
highest value is for AODV protocol i.e. 780,000 bps 
and then we have OLSR protocol i.e. 600,000 bps 
then we have DSR (260,000 bps). For large size 
network, simulationresults for 1 hour time period 
using HTTP traffic have been shown in graph.The 
highest value is for OLSR protocol i.e. 1,420,000 bps 
and then we have AODV protocol i.e. 1,400,000 bps 
then we have DSR (1,110,000 bps). 
 

 
 
1. Delay (sec) 
i. 1000x1000m    ii.  2500x2500m      iii. 
5000x5000m 
 
The simulation results for 24 hour time period using 
HTTP traffic for small size network have been shown 
in the graph. The highest value is for DSR protocol 
i.e. 0.0040 sec and then we have AODV protocol i.e. 
<0.0010 sec and then OLSR=< 0.0010 sec 
protocol.The simulation results for 24 hour time 
period using HTTP traffic for medium size network 
have been shownin the graph.The highest value is for 
DSR protocol i.e. 0.0035 sec and then we have 
AODV =0.0020 sec and then OLSR =0.0010 sec 
protocol. 
 
The simulation results for 24 hour time period using 
HTTP traffic for large size network have been in the 
graph. The highest value is for DSR protocol i.e. 4.5 
sec and then we have AODV protocol i.e. 0 sec and 
then OLSR (0 sec) protocol. 

 
2. Load 
i. 1000x1000m   ii.  2500x2500m      iii. 
5000x5000m 
As we ran this simulation for 24 hour time period 
using HTTP traffic for small size network then the 
results shown in the graph appeared. The highest 
value is for DSR protocol i.e. 100,000 bps and then 
we have OLSR protocol i.e. 60,000 bps and then 
AODV =60,000 bps protocol. 
The simulation results for 24 hour time period using 
HTTP traffic for medium size network have been 
shownin the graph. The highest value is for AODV 
protocol i.e. 310,000 bps and then we have DSR 
=250,000 bps and then OLSR =225,000 bps protocol. 
The simulation results for 24 hour time period using 
HTTP traffic for large size network are shown in the 
graph. The highest value is for DSR protocol i.e. 
1,400,000 bps and then we have AODV protocol i.e. 
800,000 bps then we have OLSR =700,000 bps. 
 

 
 
3 Throughput (bits/sec) 
i. 1000x1000m        ii.  2500x2500m      iii. 
5000x5000m 
When simulation for 24 hour time period using HTTP 
traffic for small size network was run, then the results 
obtained are shown in the graph. The highest value is 
for OLSR protocol i.e. 174,000 bps and then we have 
AODV protocol i.e. 175,000 bps then we have DSR 
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=110,000 bps as far as results are concerned for this 
particular scenario. 
The simulation results for 24 hour time period using 
HTTP traffic for medium size network have been 
shownin the graph.The highest value is for AODV 
protocol i.e. 800,000 bps and then we have OLSR 
protocol i.e. 600,000 bps then we have DSR 
=250,000 bps. 
For large size network, the simulation results for 24 
hour time period using HTTP traffic have been shown 
in the graph.  The highest value is for OLSR protocol 
i.e. 1,500,000 bps and then we have AODV protocol 
i.e. 1,400,000 bps then we have DSR =1,350,000 bps. 

 
 
CONCLUSION 
 
Using OPNET 14.0 simulator, four routing protocols 
(DSR, OLSR and AODV) have been evaluated in this 
study. These protocols have been tested on HTTP 
application for different network scales of area sizes 
such as 1000x1000m (small area size),2500x2500m 
(medium area size) () and 5000x5000m (large area 
size) . Performance of each protocol was measured 
and evaluated for each area size by running on HTTP 
applications for different time durations which are 1, 
12 and 24 hours. In this study, different parameters 
were selected for comparison of each protocol. These 
performance metrics are WLAN parameters which 
are Delay, Load and Throughput. The results showed 
that DSR protocol showed best performance in large 
scale network in most of the selected parameters.  
1 Hour simulation on HTTP application for Small, 
Medium and Large scale network 
Performance metric: Delay DSR performed worst in 
terms of delay for small and medium scale networks 
as it showed highest delay values. OSLR 
outperformed all other protocols by showing least 
delay. 
 
Performance metric: Load DSR is better among all 
networks in terms of network load as it generated 
lesser network load. While OLSR and AODV showed 
worst performance by generating highest network 
load than DSR. 

Performance metric: Throughput OLSR has the best 
throughput values for all area network sizes. There 
was a significant difference between OLSR and the 
rest of the protocols.  The worst performance was of 
DSR as far as throughput is concerned. 
 
24 Hours simulation on HTTP application for Small, 
Medium and Large scale networks 
Performance metric: Delay DSR performed worst in 
terms of delay for small and medium scale networks 
as it showedhighest delay values. OSLR 
outperformed all other protocols by showing least 
delay. 
Performance metric: Load DSR was better among all 
networks in terms of network load as it generated 
lesser network load butDSR in medium size network 
performed well under such scenario. OLSR showed 
worst performance by generating highest network 
load among all networks. 
Performance metric: Throughput OLSR has the best 
throughput values for all area network sizes. There is 
a significant difference between OLSR and the rest of 
the protocols. Here worst performance was of DSR as 
far as throughput was concerned.  
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