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Abstract 

The history of wireless network is around 20 year old, when in 1997 IEEE start 

working on it and define the wireless standards in 1999. As Mobile Adhoc 



Network (MANET) is self managing and governing network, so it is the 

challenging task to handle the network in most effective and better way due to 

dynamic changes In the network as the nodes can join and leave the network 

without getting any authorization and these nodes are independent in nature. 

 

This research is based on the performance measurement of proactive and 

reactive protocols with respect to quality of service. 
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Chapter1 Introduction and Background 

 



1.1 Introduction  

In the modern ERA of the computing, the usage of internet is become the basic 

thing with the usage of wireless technologies. After getting popularity since one 

decade the world of computing is changed and whole world becomes global 

village due to this unique technology.  

In 1997 when IEEE lunch IEEE802.11x wireless family to use internet, the field 

of communication gained very high popularity and as per statistics in UK 

utmost 99% communication is done through the wireless technology [1].  

Increase in the uses of internet raise issues of QoS and security arises which 

gain attention of large number of peoples who are playing significant role in the 

progress and development of rules and procedures to enhance the skills so 

that these issues can be cater in most effective and proactive way[1][3]. 

As far as network design consideration, we can classify the network in to two 

stages which are infrastructure base network and infrastructure less network. 

In the infrastructure based network, there is central authority who is managing 

and controlling the network which is in the form of router and all the devices are 

connect to these router and this connect is establish on the acceptance of 

router , while on the other hand infrastructure less network don’t have any 

proper infrastructure and in this network any computer or device can enter and 

leave the network without getting any permission from the other devices and 

this node also can be router, in simple way , we can say that all devices in this 

type of network can be router[2].  

It consists of devices like Mobile, PDA, laptop, notebook etc.  

Due to nature of these networks, these are based on the temporary basis 

which are design and created for a special purpose for shorter period of time. 

First time it was used by the American army during war, similar it can be used 

in construction sites, on ships etc[3].  

The thing in the MANET is the traveling the data from the source to destination 

and for this purpose, I have decided to do this project so the performance of 

MANET routing mechanism can be measure through QOS parameters.    

1.2 Problem Statement  

 

When the data movement required in MANET, key challenge is that how it can 

efficiently move the data from source to destination using full capacity with 

proactively and securely.  



Different types of protocols and techniques are used for this purpose and these 

are modified with the passage of time due to nature and sensitive and 

productivity of data from the source to destination travel. Keeping in mind of all 

these concerns, my Research will be based on the performance measurement 

of two leading MANET routing protocols which are proactive and Reactive 

protocols.  

These two mechanisms consist of group of protocols but there of them are 

most effective and efficient, these are TORA, AODV and OLSR. 

The purpose of the project is to design and implement the MANET routing in a 

way that the quality of service can be enhance in most productive and efficient 

way. 

 

The project will be focus on the MANET routing protocol and will be based on 

proactive and reactive protocol to enhance the performance of network through 

quality of service.  

 

1.3 Aim of the Thesis  

The theme of the project is to measure the performance of MANET Routing 

protocol focusing on proactive and reactive protocols TORA, AODV and OLSR. 

The measurement of quality of service and performance and it will be based on 

the quality of service using measurement of Delay, load, through put etc. 

1.4 Objective of The Project 

The key objectives of the project are as following; 

 

o Depth understanding of Wireless Technologies IEEE802.11X family with 

depth focus on MANET and it routing mechanism. 

o To implement the MANET Routing in OPNET which will consist of three 

major protocols of proactive and reactive protocol family and these will 

be AODV, OLSR and TORA protocols. 

o Thesis of around 10,000 words which will cover all aspect of project. 

And thesis will be provided in soft and hard copy form.  

o Implementation files along with project poster to get depth and quick 

understanding of the project.    



1.5 Project Contribution  

As the scope of the project is based on MANET routing with key focus on 

proactive and reactive protocols family so the implementation will be based on 

the TORA, AODV and OLSR protocols which are most effective and efficient of 

this family and will measure the performance of these and compare these with 

each other protocols. 

For implementation purpose OPNET 14.5 or above will be used and it will be 

implemented in three stages which will be start from the TORA, the OLSR and 

hen AODV protocols and at last after getting result the performance of the 

protocols will be measure to get understand which protocol is better and how 

and when. For comparison purposes graphical representation will be used 

which will be taken from OPNET with the help of MS excel. 

1.6 Key Challenges  

The project consists of the following major challenges; 

 Simulation of three routing protocols which are AODV, OLSR and TORA  

 Result analysis using QoS parameters like Throughput, delay and load 

handling capacity. 

 

1.7 Project Hypothesis  

The hypothesis is based on the Routing protocol study which is only based on 

the Proactive and Reactive protocols family and major concern is on the 

performance of the network through QoS parameters and it will be based on 

the AODV, TORA and OLSR protocols which are based on the proactive and 

reactive routing techniques. 

1.8 Scope of Research  

The project scope is limited to the proactive and reactive protocols and after 

the result getting from the simulation of network. As the implementation is 

based on the AODV, TORA and OLSR used for measurement of QoS 

parameters using Throughput, Delay along with load parameters. 

 

 

1.9 MANET 

 



MANET is infrastructure less network in which each and every devices in the 

network are connect with each other with no proper manner and these are self 

configuration terminal and these are connect with each other with wireless 

media and in this fashion a device can enter or leave the network without 

getting confirmation from any other source. 

Every device in the network can be a router, there is no proper management in 

the network as there is no centralized authority to handle the network and 

every node in the network can be a router and can access or leave the network 

without getting permission from any source. 

In the MANET the devices can move in any direction and due to this reason, so 

quick changes come and which is very difficult to handle and manage those 

changes in proper and promptly. 

The figure show the MANET infrastructure in the below mention figure; 

 

Figure 1.1 [4] MANET  

MANET is so dynamic in nature and it is most important and key challenge to 

manage the network information properly and handling key issues like low 

battery power, managing routing information and increasing the performance of 

the network is the major issues of MANET. 

  

MANET has some major and key issues which are Security, Performance 

Enhancement, and to overcome short battery life issues. Before go further let 

me move to the key features of MANET. 

1.10 MANET FEATURES 

The key characteristics are;  



o MANET is not infrastructure based network. Management and 

controlling of the network is not proper as there is no central authority to 

handle and manage it properly. As MANET is dynamic in nature so there 

is concept of self configuration, management and handling of the 

network. Any node can enter in the network without getting permission 

from any other node. Every node in the MANET can be router and they 

can join and leave the network without informing to any other node [4]. 

o Freely entry and exist is the main propriety of MANET so it is very 

challenging task to cater the information and handling it properly. The 

MANET is based on proactive and Reactive protocols techniques or 

combination of both and these techniques explain the data handling and 

information handling mechanism. 

o  Major challenge is the better and efficient utilization of bandwidth and it 

is very difficult to manage and handle the route information which is so 

dynamic in nature and very hectic to manage it. Along this power 

management is another main issue and it is one of the most leading 

challenge that how the power can be manage and handle as per 

requirement [5].   

 

1.11 MANET AREA OF APPLICATION  

 

The MANET applications are vast in nature with the key feature of flexibility, 

independence and ease to deployment; 

o First time MANET was used for military purpose and it provide the 

strong communication between the forces with other units like planes, 

tanker and other department so the task can be done properly. 

o Helpful in temporary infrastructure deployment like infrastructure on 

SHIP, planes etc and can control the crime and surveillance which play 

a significant role in the development and management of the network.  

o Traffic management and airport check in are another major application 

and during the earth quack it is great feed to flood and disaster control 

and rehabilitation process. 



1.12 Routing- An overview 

Routing is the process of moving the information from the source to destination 

and it is based n the three major steps which are involve in the movement of 

information from the source to destination[6][7][8]; 

 

o Finding the maximum paths which lead to handle and transform 

information from the source to destination; 

o Second step is the select the correct path and  

o At last using that path moving information from the source to destination 

so that objective can be achieved. 

When the data move from the one point to another point , it contain number of 

hops which lead to slow delivery of data from the source to destination. 

Number of hops in the network lead to slower the data transmission speed, if 

hops are high during the transmission so data will reach in delay as compare to 

another path which have less hops and it will lead to receive data at destination 

quickly [9].   

 

1.13 Routing In Mobile Ad Hoc Networks 

 

Self configuration and organization are the main features of MANET and it 

have large number of hops and the network is dynamic In nature. Keeping in 

view of all these points it is the challenging task to handle and manage the 

network properly [10]. 

  

1.14 Ad-Hoc Routing Protocols 

Adhoc routing protocols have the following key features; 

 

o Operation Distribution: the operation is distributed in nature and it is 

not relying on the other protocol or technique and every node in the 

Adhoc network is independent and they can join and leave the network 

without any hurdle [9]. 

o Loop free: to achieve this objective is very difficult and specially in 

MANET as it is the major cause of network delay and it badly impact on 

the performance of the network ad it should be manage properly [10]. 



o Operation on Demand: as the behavior of the network is so dynamic 

and it is not easy to handle it as we want to handle it. The network is 

based on broadcast concept which is the waste of bandwidth which is 

already very limited and not easy to manage it proper and effectively 

[11].  

o Unidirectional links: it is not possible to provide bi direction support in 

such type of network and data can be move in one direction only. 

o Security: when the information will be broadcast and it is very difficult to 

cater the security issue , the password and other authentication 

techniques are also broadcasted in the network and it lead to the high 

security risk factor which should be manage and need to take prompt 

action so this deficiency can be eliminated as much as we can [12].  

o Power consumption: a great hurdle in the MANET network is the 

power consumption that the power of the network should be consume 

properly and efficiently as devices which are involve in the network are 

battery fitted devices, like PDA, mobile, laptops etc which have low 

battery power and utilization of such limited type of battery powers in 

proper way is the most important thing. 

o Routing Hops: Routing hops is related with the failure of one router and 

when the control transfer from one router to other so it is the best way to 

use multiple routing schemes and if one router fail the control should be 

transfer to other so the communication should be exist and there should 

not be hops consideration.  

o QOS: the term QoS is related with the better and efficient management 

of the network in most proactive and efficient way , the issues of data 

management, bandwidth, security and accuracy should be cater 

throughout the network. 



 

Figure 1.2 [12] Adhoc Network  

1.15 Routing issues in MANET 

o Asymmetric Communication: symmetric communication is related 

with the wired communication and it is not involved with the movement 

of nodes and in the Asymmetric communication nodes are in movement 

s and these are belong to Asymmetric communication.   

o Routing Overhead: this term is related with the routing overhead; due 

to routing overhead it seem impossible to cater massive information on 

the basis of small bandwidth.   

o Interference: due to this issue the efficiency of the network is handle in 

most proactive and decent way and in the wireless communication 

interference is the major hurdle which lead to bandwidth wastage , 

security issues and issues of quality of service. 

o Dynamic Topology: Adhoc network is based on the dynamic topology 

and it is very difficult to manage the network in most effective and 

prompt way, because the network is dynamic in nature so continues 

changes in routing information lead to overhead of routing information, 

which effect QoS, security and accuracy[14]. 

 



1.16 MANET Routing Classification 

 

As the MANET is basically based on Proactive and Reactive protocols and 

proactive is based on the concept of table drive and reactive protocols are 

based on dynamic routing concept. 

LS link state is the concept which lie in proactive protocols and it is based on 

demand and Distance Vector concept lie in Reactive protocols and the 

following are based on proactive protocols [15][16][17] 

o Clustered Head Gateway Routing Protocol (CGSR) 

o Optimized Link state Routing 9OLSR) 

o Destination Sequence Distance Vector (DSDV) and  

o Fish Eye State Protocol (FSR) 

While Reactive protocols consist of the following protocols 

o Ad hoc On Demand Distance Vector (AODV) 

o Dynamic Source routing protocol (DSR) 

o Temporally ordered routing algorithm (TORA) 

 

 

1.17 Outline of thesis 

Chapter outlines are as following; 

Chapter 1: in this chapter which starts from introduction, then I move to 

problem statement, with aim and objectives of the project and then move to 

scope, contribution and research challenges and scope of the project and at 

last outline of the project.  

Chapter2:  this chapter is based on the background of the study which start 

from the introduction to MANET, its key features, it applications along with 

depth discussion on the routing along with depth focus on the MANET routing 

and its key protocols and its classification 

Chapter 3: literature Review is discuss in this chapter which start from the 

proactive routing technique in which OLSR is discussed and then move to On 

demand routing in which OLSR and AODV discuss in detail and at last 

comparison between proactive and reactive routing has been done.    

Chapter 4:  project methodology is discussed in this chapter in which types of 

research, its paradigm and strategies are discussed  



Chapter 5:  this chapter is based on the project design and in this chapter I 

discuss the logical view of the implemented network and its properties 

Chapter 6: this chapter is based on the implementation and explanation of 

parameters which are used in the network. 

 Chapter 7: Result analysis is cover in this chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 2 Literature Review  

2.1 Proactive Routing  

These types of protocols are table driven protocols and these are based on 

table and with the usage of this table protocol send data from the source to 

destination. In some conditions table driven is best and give quick response 

and on other hand some time table driven lead to slow performance [18].  

Table driven work proactively in the small network which offer high 

performance and with less delay. Issue in this table driven protocols is that 

after the specific time the tables are updated but if the path change and table is 

not updated and so it lead to congestion in the network and this technique give 

the routing overhead information and this can lead to the slow performance of 

network [19].  

Parameters which are Proactive and Reactive are shown in the following 

figure. 

 

Figure 2.1 [19] Proactive and Reactive Protocols   



Now, let me move to discuss of protocol of Proactive and reactive protocols 

family and I am going to start from the OLSR protocols. 

 

 

 

2.1.1 Optimized Link State Routing Protocol(OLSR) 

 

Optimized Link state routing protocols is the proactive protocols and it is based 

on table driven technique and it is developed by the INRIA France. The OLSR 

is divided in to three major modules which are as following; 

o Sensing links and Knowing neighbors  

o Optimized Forwarding  

o Routing calculation 

Packet carried by the OLSR is shown in the below mention figure  

 

Figure 2.2 [20] OLSR Packet 

 

Packet contains information about the data information and header information. 

Header have control information which contain the packet sequence number, 

destination and source, the following are the key thing in the message; 



 

o It contain message type along with its sequence numbers and time 

which contain information and it is possible that it can have one or more 

than one message in which travel in the different packets.  

o Information about the sender which the data is going to send out; 

2.1.1.1 Neighbors with link sensing  

 

In the mechanism the process of detection and establishment of link is done 

with the help of sending a HELLO message and this message is send after a 

particular defined period of time and this time period is defined in predefined 

period which allow sending it. The overall process is explain with the help of 

the following figure;  

 

Figure 2.3 [22] Hello Message  

 

3.1.1.2 Optimized Forwarding/Flooding 

 

In this technique, the issue of broadcasting can be resolved with the help of 

defined technique in this method the retransmission attempt is the major cause 

of the packet and data lost so in this method the broadcast is done to the 

subset of the nodes or the particular node. 

In this technique the first rule is that the 2 hop neighbors and there is multipoint 

rely and there is a multipoint node which is the connection with the node m and 

it is shown in the below mention figure; 



 

Figure 2.4 [23] 2-hop multipoint Neighbor  

 

In the concept of the forward of the data traffic, it is clear that all the participant 

nodes are under the MPR and it is rule that if the data packet are received from 

the MPR then the data will be forward to the it and the TTL>0 . Figure 

expresses the detail about his concept. 

 

Figure 2.5 [23] Messaging forwarding concept in OLSR  

 

The concept of multi rely in shown in the flooding 1 to 4 which are express in 

different colors  



 

2.2 On Demand (Reactive) Routing protocols 

 

Portability is the major and key challenge of the on demand routing protocol 

and in the wireless technology the nodes which are moveable remain in the 

movement and they can join and leave the network at any time and there is no 

need to get permission from any source or authority as this is the basic 

property of the Adhoc Network. So in this way it is very difficult to manage and 

handle the Adhoc network using the predefined tables, so keeping in view of 

these things on demand routing technique is lunch and develop[24].  

In this technique, when the data need to send , the link is establish , that’s why 

it is called on demand route creation technique and it less to better delivery of 

the data from the source and destination.  

There are some advantages and disadvantages of both techniques and both 

are well know technique which play significant role in the betterment of adhoc 

routing. 

The productivity and choice of the protocol is depending on the environment so 

better methods are the best method.     

  

While in the reactive technique, when a node wan to send the data from the 

source to destination, if there is no routing information then the node will send 

a RERP which is stand for Route Request and Route Reply and it is the best 

suitable for the single route technique and the number of hops in the network 

lead to less efficiency of the network and badly effect the performance and 

throughput of the network. 

2.2.1 Ad hoc On Demand Distance Vector Routing (AODV) 

 

It routing protocol is design and develop by the nokia and it was supported with 

the university of California research department and the major feature of the 

protocol is that AODV have the capability of sending the data in both ways 

mean, it can send data to a particular sender or to a group of nodes. In simple 

words AODV support both uni and broadcast and it is the advance form of the 

DSR. 

 

AODV is bi directional protocol and the discovery of route is used for the 

finding of thr route.    



 

The route discovery technique in the AODV is the method which holds the 

route information till it need and after that it discard and the following 

information it hold to fulfill the link requirement, these are; 

o Destination address 

o Next hop address 

o TTL and 

o Sequence number and life time of route 

In general the AODV packet is shown in the following figure; 

 

 

 

Figure 2.7 [25] AODV packet data frame 

AODV route management is based on the following three things; 

 

 RREQ:  is the route requests message which is generated from the 

sender who want to send data from the source to destination and this 

RREQ have a life timer  of the requests and after that time it expire and 

if no response received till that specific period of time it expire and 

sender send RREQ requests again to complete the communication. The 

overall process is shown in the below mention figure   



 

Figure 2.8 [24] RREQ in AODV  

 

 RREP:is is the reply to the node which request for route and it is uni 

cast base  

 RERR:is responsible for routing specific type of information and it have 

responsibility to inform all neigh boroughs about the link status if any 

change occur in it and define the new alternative path to make 

successful communication.. 

 

2.2.1.1 Characteristics of AODV 

 

 Capability to use all three type of communication, broadcast, multicast 

and uni cast 

 On demand link creation and management 

 Proactive management of links and in case of failure lead to restoration  

 Route contain unique number which avoid collision and looping in 

network 

 Data have complete header and information part which lead to best and 

accurate delivery of data 

 Manage the information about next hop and it does not have all hops 

information and neighbors are tracked by sending HELLO message. 

2.2.1.2 AODV Advantages  

 

 AODV is the protocol which have capability to create route on demand 

and every route in the network have a specific sequence number which 



is use for route information and due to this unique number routes in the 

AODV are properly manage and this number avoid looping in the 

network. 

 

2.3 Temporally Ordered Routing Algorithm (TORA) 

 

 

University of Maryland develop this protocols which provide imitation on 

demand routing and it have capability of distributed routing. Distributed routing 

have the features of proficiency, scalability and adaptability in the network. 

Basically this protocol is based on the high performance computing and 

massage is control on the local basis which leads to less overhead and 

manage network better and easy as compare to AODV. 

The following are some key features in the TORA protocol, these are; 

o Have unique ID for node and it calculate the logical time of link 

breakdown along with the indicator which is the indication bit in the data 

field; 

o Ordering parameters    



 

Figure 2.9 [27] TORA Routing  

 

2.3 A COMPARISON-PROACTIVE AND REACTIVE 

ROUTING PROTOCOLS 

The basic difference between the proactive and reactive routing in shown in the 

below mention table  

 

 

 

 

Table 2.1 [] Proactive and Reactive protocols 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CHAPTER-3 METHODOLOGY 

 

3.1 INTRODUCTION 

Methodology is the most important thing in the project management and 

control. Without proper project management it is not possible to handle the all 

aspects of the project in the most proactive and decent way and it can be 

manage as per define scope and term and conditions along with different 

factors which influence it in most proactive and efficient way.  

As in the previous chapters, I made depth discussion about the background of 

MANET and different routing techniques along with literature review in MANET 

routing in which I made depth analysis about the previous research which was 

already done on it and it was the point which gave me direction how to define 

scope of the project.  

Keeping in view of these entire thing, Routing using proactive and reactive 

techniques are defined to implement in OPNET and after implementation will 

able to analyze the performance of the network using these techniques. 

Due to this reason when there is great risk of project failure due to poor 

planning and management, it is very important that the project should be 

manage and control in most effective and decently so that each and every 

phase of the project can be completed in proper order and as per defined time 

and schedule. 

Methodology is related with the measurement which use the project 

management tools and techniques are helpful for managing and controlling the 

project plans.  As the success of the project is based on the strong and proper 

controlling which is possible through the proper project management and it is 

not possible to handle the project without strong and proper project plans.  

Due to this reason, in this project I divided the project in to small phases which 

lead me to control the project in most effectively and enable me to complete it 

in time with desire output and productivity. 

3.2 RESEARCH METHODOLOGY FACTS 

The research methodology facts are categorized as following;  

3.2.1 Category of Research  

There are maximum seven taxonomic which cover all type of researches and 

these taxonomic are defined by the Goddard and the Melville.   



 

Figure 3.1 Categories of Research  

In above figure it is clearly shown the research is divided in two major areas 

which are culture/social/business and second is science/ Engineering. The 

social/Culture /Business categories consist of Action, Expository, Historical 

along with descriptive and creative are belonging to this category while the Ex 

post facto, Historical, Expository and creative are fall in the social and 

engineering.  

 

3.2.2 Paradigm of Research  

It is the process of the pedagogic way and the procedures which are use as 

input to handle and control the project as per define schedule.  

For managing and controlling purpose, software development life cycle is used 

for the managing to handle the project in proactive and efficient way. The 

project is based on water fall model as the basic control mechanism and it is 

dividing in to five major phases which are start from the initial planning, then 

move to the design, implement, then result analysis and at last testing stage of 

the project   



In the coming section of the project I am going o explain the process of the 

project handling and management using the SDLC in more detail. 

 

3.2.3 Approaches toward Research 

Approaches to achieve the research objectives can be categorized in to two 

parts or methods which are key part of the methodology and it is the most 

important and key part of the project control and design mechanism   

Bottom-up approach: - As the name implies in the bottom up approach the 

project is divided into small phases and small part at the start and then 

integrate the parts to complete the project. More explanation can be get 

through the example of the building construction which can be done starting 

from the wall construction and then move to the floor and other things like paint 

etc. this approach is basically used in the business and social engineering and 

it is called inductive and qualitative method of handling the project in the most 

effective and prompt way. 

 

Figure Bottom Up Approach 

 

 Top-down this method is the also key part of the project handling and 

management so it can be manage and control in the most appropriate and 



proactively, in this technique the whole project is manage and control in the 

small phases and then these are integrated in small parts and we can divide 

the project the project in the analysis, planning, design and implementation of 

the project and in this way the project is divided into small chunks. 

 

 

Figure [] Top Bottom approach 

 

 



Figure 3.2: Research Approach and its paradigm  

In the above figure , the inductive and deductive method is explain in 

more detail which giving the concept of the bottom up and top down 

approach that how it work. In the bottom up method it start from the 

observation, then pattern and moreover it move to tentative hypothesis 

and then theory while in top down method is start from the theory and 

then it come to the hypothesis and then it move to more bottom to 

observation and confirmation stage. 

3.3 STRATEGY OF RESEARCH 

It is the blue print of the project which is the done and the selection of the 

research paradigm and it is the breaking of the project in small chunks which is 

the most effective and key part of the project handling and management, the 

key features of the project are as following;  

 Scope and achievable milestones; 

 Integration and switching the phases of the project; 

 Meeting deadlines of the project; 

 

3.3.1 Waterfall Model:   This model is based on the sequential steps which are 

involve in the handling and management of the project and it was first used in 

1970 by the US defence by the united state army to handle and manage the 

project. This method is based on the five basic steps which ae involve in the 

project handling and management it start from the planning, analysis, design 

and implementation of the project and this model have the following key 

features which are the most important and key parts of the management of 

project. 

 Every phase is the complete phase and totally transparent from the 

other part of the project; 

 Offer better controlling and management   

 

The water fall model with complete phases and activities is shown below;  

 



 

Figure 3.3: water fall model with its phases and activities  

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 Design  

 

4.1 Introduction 

 

After the depth understand of the project and making clear scope of the project 

and defining the project control techniques and methodology. Now I am moving 



to the design phase of the project which is the most important and critical 

phase of the project and it is directly related with the scope of the project in 

which I clearly define the outline and boundaries of the project that how the 

process will be done and it will be manage and design.  

As the scope of the project is to study the performance of routing techniques in 

MANET and it is limited to proactive and reactive study that how the proactive 

and reactive protocols achieve the proficiency in the Adhoc network and how 

these techniques help in minimization of security threads, increasing 

productivity and achieving high performance.  

Due to this reason, I have chosen three protocols from proactive and reactive 

family which are most latest and advance and have better performance as 

compare to other protocols to measure their performance so that proactive 

results can be get in the desire and effective way. Each network have 45 

computers and the same network is implemented thrice one with TORA, then 

with OLSR and at last with AODV. Due to requirements and nature of 

comparison, the design has some key features which are; 

o Network have 45 Nodes; 

o Same work load ; 

o Same infrastructure  

o Only thing which is change is routing technique  

To purpose of this is to study the impact of the routing technique in the 

performance of the network.  

 This chapter is based on the logical overview of the implementation, along with 

the prosperities which are defined and how it will lead to the implementation 

stage of the network. 

 

4.2 TORA Logical Design 

 

As per previous discuss, each network have some common properties related 

with size, infrastructure and type od network except routing tehcnique which is 

changed in these networks.  

TORA Network logical view in shown in the below mention figure which have 

45 nodes , these are independent nodes mean these are adhoc nodes and can 

enter and leave the network without getting any authorization as per properties 



of MANET Network. These all computer have same data load like OLSR and 

AODV. 

 

 

Figure 4.2 TORA Network  

As the above figure shows , it contain 45 nodes along with application and 

profile defination in which attributed of the network are defined. 

 4.3 OLSR Logical View 

 

As per TORA configuration , the OLSR also have same properties and type , 

the only thing in this network is routing technique which is change from 

previous one and instead of TORA routing, in this I have implemented the 

OLSR routing technique and an logical view in shown in the below mention 

figure. 



 

Figure45.3 OLSR Network  

4.4 AODV Logical Design  

 

AODV logical view is express in the below mention figure which also have 

same properties as like other two network except routing techniques which is 

AODV in this network and these logical views of the network are the design 

which is implemented in the OPNET and it is more closer to implementation of 

the network. 

 



 

Figure 4.4 AODV Network  

The above figure show that there are 45 nodes in the network which have one 

server which have data handling capabilty and these nodes are infrastructure 

less netwrok nodes which can join and leave network which out getting any 

approval to enter or leave the network and have same work load as previous 

computer / nodes had. 

 

To sum up design chapter disucssion, in this chapter , I discuss the three 

design which are going to implement and these are basic feed to the 

implemenation and in these three design, type of network is infrastructure less 

mean Adhoc, have same work load, and same type of stations involve so that 

the performance of the network can be measure more proactivly and accurate 

results can be obtain to make this research based implementation work most 

successful and effective as per the need of the project. 

 

 

 



Chapter 5 Implementation 

5.1 Introduction 

Design lead to the most critical and important phase of the project which is 

implementation and for this purpose, Logical design is the input to implement 

the network using OPNET. The project scope consist of Proactive and 

Reactive protocols management so, as per pre discussion and design , this 

project is based on the implementation of TORA, OLSR and AODV routing 

techniques of MANET family and this chapter cover the implementation and 

configuration detail from network level to node and server level.  

5.2 AODV Implementation  

The first protocol which I implemented of routing technique family is AODV , let 

me explain the implementation detail with attributes explanation with complete 

configuration.  

5.2.1 NODES attributes 

 

 

Figure 5.1 AODV node attributes 



Attributes which are define in WLAN attributes which have data rate of 1Mbps , 

and have property of automatic channel assignemtn , which the standard 

power transmission of 0.005 w along with confguration of short and long retry 

limit which is assigned 7 and 4 respectively  

In the configuraion , buffer size is defined to 256000bits and large packet will 

be drop as per configuration. The configuration is based on CTS-toself 

technique which have capability of handling the netwrok and sending data 

using self clearing technique.  

 

5.3.2 AODV configuration 

 

 

Figure 5.2 AODV Protocol configuration 

The confgiuration start with the defination of active route time which is defined 

as 30 second and the configuration have hello interval which is also in second. 

The network can bear loss upto 10 and havee 35 Net Diameter and node 

traversal time is about 0.04 second and route error rate is maximum 10 

packets/sec and have buffer time out of 2. 



IPv4 is enables and have the indefinate queue size which have local repair 

enabled. 

 

5.3.3 Application configuration 

 

Figure 5.3 AODV applications 

In the above figure, applictaions which are running on the networks are shown 

and FTP application is running  and every station have the capability of running 

the above seleted application. 

5.3.4 Profile definition 

 

The profile defiantion is the combination of applications or a single application , 

a netwrok should hae atleast one profile and applictaion. In the below shown 

picture, FTP profile have been defined which have one applictaion which have 

capability of running FTP on stations. 



 

Figure 5.4 AODV Profile 

Duration is 10 second and it is constant, along with the simaultion start time of 

100, 3400 second and the repeatibility is defined as the network will be started 

it will be started. 

5.3.5 RX group configuration 

 

Configuration group RX is the set of rule  during the data transmission from the 

source to destination.  

This attribute configuration is shown in below mention figure. 



 

Figure 5.5 RX Group attributes in AODV 

In the above configuration all the stations in the network can transmit data, 

which can be started when the network started and can be ended when the 

network simualtion stop and local receivers are excluded in this group. While 

the selection is based on the distance and path loss match as configured 

above. 

 

 

 

 

5.4 OLSR Implementation  

 

The second phase of the implementation is based on the implementation 

configuration which is made in optimized link state routing and this part of the 

report explain those parameter and configuration which are done to achieve 

the objectives. 



5.4.1 Protocols Parameters in OLSR 

 

Below mention figure give the overview of the parameters which are defined in 

OLSR;  

 

Figure 5.5 parameters in OLSR 

As the configuration shows that the HELLO interval is 2 second long along with 

the default wale in willingness. The configuration shown TC interval value of 

5.0 second along with neighbourhood hold time is 6.0 second along with 

topology time which is 15.0 second.  

It also configured for duplicate message which have value of 30 second and 

based on IPv4.  

 

5.4.2 WLAN Parameter in OLSR 

 



 

Figure 5.6 WLAN OLSR parameters 

The above figure contain the information which is defined in WLAN stations 

which are usign OLSR network and this is based on DSSS as AODV was and 

have the data rate of 11Mbps with the feature of auto channel configuration 

with the transmission power of 0.005W as was defined previously and 7 and 4 

are short and long rety time. Stations can support PCF as well but they are 

configured as distributed coordiantion function.  

 

5.4.3 RX Groups Attributes in OLSR 

 



 

Figure 5.7 RX Group attributes in OLSR 

 

As per above configuration all stations have capability to transmit data and 

interval size is 1 and have samee excluding as it was defined in AODV. 

 

5.5 TORA Implementation 

5.5.1 TORA Application configuration 

As name implies the TORA application configuration is based on the 

applications which can run on the network and these are shown as follow; 



 

 

Figure 5.8 Network application in TORA 

 

5.5.2 RX Group Configuration in TORA 

 

RX group have no refresh interval and there is distance thrashed value of 1500 

and start and end of simulation is the total duration of the network. 



 

Figure 5.9 RX Group attributes in AODV 

 

 

5.5.3 Profile definition of TORA Network 

 



 

Figure 5.10 profile configuration in TORA 

 

The profile contain the application name FTP which is running profile 

application and it is based on the constant duration of 10 second and based on 

the serial operation with the start time of 100 to 3400 can support repetition 

which is 300 second long maximum. 

 

5.5.4 station Attributes in TORA 

 



 

Figure 5.11 Parameters configuration in TORA 

On demad techniwu is used with the OPT transmission duration of 300 second 

time out period is 10 second and IMEP are also defined with the beacon time 

period whch is 20 second along with it maximum rety factor which is 60 second 

as shown above. 

5.5.5 TORA WLAN Attributes  

 



 

Figure 5.12 WLAN parameter in TORA 

As like previous configuraiton, DSSS is the modualtion technique which is used 

in it with the transmisison power of 0.005 and have the beacon interval size of 

0.02 to 0.5 maximum. 

5.6 Running the simulation 

After the desire configuration, when the simulation is ready, need to compile 

and then run the simulation and in this case I run the simulation for 20 minutes 

using 128 seed vale with 500,000 interval sizes, shown in figure below. 

  



 

Figure 5.13 Running simaultion  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6 Comparative Analysis 

 

6.1 Introduction 

When the implementation of the project is completed, the next phase of the 

project is getting results and making the comparative analysis on the basis of 

outcomes which are received through the implementation. In this comparative 

analysis, TORA, AODV and OLSR protocols has been implemented on 45 

stations in a network and all network have same work load except difference in 

routing technique. 

The purpose of this study is to study the performance of routing technique in 

MANET and we selected three protocols for this reason, let me explain the 

depth analysis on the basis of outcome received. 

 

6.2 OLSR Protocol Analysis 

 

Hello Message  

 

Figure 6.1  OLSR Hello Message 

As per the above figure which show the hello message traffic send on the 

network, clearly show the trend of the traffic which started around 33000 and 

then start decreasing after 2 minutes of simulation and lead to around 23000 

bits/sec.  



 

6.3 Traffic Received in OLSR Routing  

This measurement is related with the receipt of traffic or incoming traffic in the 

OLSR network and as per the statistics shows it was more the 1,150,1000 

when the simulation start and then it start decrease and after the 5minutes it 

was around 910,000 bits/sec and remain constant till rest time of the 

simulation. 

 

Figure 6.2  Traffic Received in OLSR  

 

 

 

 

 

 



6.4 Traffic Sent in OLSR Routing  

 

Figure 6.3 Traffic Sent OLSR   

The above figure show the traffic which is send out from the OLSR and it 

clearly show that the traffic remain constant throughout of the simulation and 

when the simulation was started it was around 32,500 and then slightly 

decrease and it was around 31,500 till End time of the simulation as shown 

above. 

 

6.5 Hello Messages in OLSR 

HELLO messages are the most key and desire thing in the OLSR network , the 

most important thing is the proactive family.  



 

Figure 6.4  HELLO Messages in OLSR 

The above figure show the trend of hello message sent in the network 

throughout the simulation and it range below and above 280 message sent per 

second and it was constant behaviour throughout the simulation as shown in 

the above figure which is run for 20 minutes in OLSR network. 

 

 

 

 



6.6 OLSR TC messages forward and sent 

 

Figure 6.5 TC Message Sent and Forward in OLSR 

TC messages which are forwarded and sent in the OLSR network are shown 

with the blue and red lines respectively and the trend can easily analysis as 

show above. When the simulation start it was around 5 sent messages which 

forwarded messages was around 9 per second. Then both lines start 

increasing and it was continue increase in message forward and cross 45 after 

5 minutes of simulation while the red line which shown message sent trend 

remain constant and constant and it was around 11 messages after the 4th 

minute of the simulation and shown constant behaviour till rest of the time of 

simulation as show in the above figure. 



6.6 OLSR Topology along with Routing tables and 

Nbr addition 

 

Figure 6.6  Topology changes, Nbr Addition and Route Table in OLSR, 

There are three major points which are shown in the above figure on is the 

analysis of topology, second is the changes in the routing table along with the 

neighbour addition analysis. 

Neighbour additions is shown in the above green line which is shown with the 

lines as above and it have constant trend in the simulation and it was around 

1680 till rest of the time simulation. The blue line is show the routing table 

which was around 395 when the simulation started and then when up and 

downs after 3minutes it become constant ad it lie in 200 rest of time and the 

figure also show the changes in the topology and it have the value of 375 when 

the simulation start running and it value is 280 till End of the simulation.  

 

6.7 Nbr Deletion, additions and Reachability delete 

In this tab the analysis is perform on the basis of the neighbour addition, 

deletion and its reachability which are shown in the below mention figure with 

red, blue and green lines as shown in the above figure. 



 

Figure 6.6 OLSR Delete, addition ad reachability   

The neighbour deletion is shown in the above figure with blue line and when 

the simulation stared and it was below the 75 and after 2 minutes of simulation 

it was around 170 and remains constant till end of simulation as shown above. 

Behavior of neighbour additions remain constant and it was 490 throughout the 

simulation as shown in the above figure and reachability when the network was 

started it was below 100 and then it become 790 till last minute of the 

simulation which is shown clearly in the above figure. 

6.8 HOPs per route in AODV 

HOPs in the network are the most critical and important factor which need high 

attention. When the number of hops in the network is increase the performance 

of the network decrease and less hops in the network are lead to high 

performance of the network which is shown in the above and it is the most 

challenging task to handle the network proactively.  

 



 

Figure 6.7 AODV Routing Hops 

The figure shown above is show the analysis with respect to hops in the 

network which is based on the AODV, after the 6th minute of the simulation the 

hops 1.7 and it start increasing and remain in the range of the 1.7 to 2 till rest 

of the time of the network simulation.   

6.8 Route Time Discovery  

This analysis is related with the measurement to analysis the time which 

network take to get the route information of the new route and it is the most 

important and key thing in the network performance and it shown be less to 

achieve high performance and efficiency of the network and it shown be cater 

and handle proactively.   



 

Figure 6.8 AODV Route discover time 

Route discover time remain high fluctuated throughout the simulation as shown 

in the above figure and when the simulation there was o route discover and it 

remain till first five minutes and then 6 minute start the route discover take time 

of 0.82 second ad then it start decreasing and it remain continuously decrease 

till the 13 minute of the simulation as shown in the above figure and it lie in the 

range of the 0.35 to 0.45 till 13 to 20th minute of the simulation.  

 

6.9 Routing traffic received and sent in AODV 

 



 

Figure 6.9 Routing Traffic Sent/Receive in AODV 

In the above shown figure the most important factor analyzed with the help of 

red and blue lines which shown the total traffic sent and received respectively.   

Both traffic sent and received started after the 6th minute of the simulation as 

shown above and it is constant throughout of the simulation as shown above. 

Traffic which is sent is less as compare to the traffic which is received and sent 

traffic start from less the 100 bits per second and it reach to it maximum stage 

at 9th minute and it was 230 bits per second and second and maximum highest 

stage was of 320 bits per second as shown in the above figure.  

While the traffic received started form the sixth minute of the simulation as 

shown in the above figure and it was around 700 bits per second when the 

simulation started and it was at the peak in last three minutes of the simulation 

as shown in figure and it was 900 to 1000 bits per second. 

6.10 Route Request and reply in AODV 

In the dynamic network environment when the routes are created and destroy 

with the passage of time and these changes are dynamic in nature so it is very 

difficult to handle these changes, so analysis of the routes requests which are 

done and reply on those request analysis is the key part of the comparative 

analysis which need high consideration and play significant role in the 

performance of the network. 



 

Figure 6.10  Reply sent and received analysis in AODV 

Blue line represent the total number of route requested and blue line represent 

the reply on those route and it is clearly shown that the route request started 

after the sixth minute of the simulation and remain till finishing time of the 

simulation as shown in the above figure. 

Route request was at maximum when the value is 4 second and it is on the top 

at the 9th minute of the analysis and average range lie between the 2.5 to 3 

second till finish time of the simulation as shown above and reply ratio is 1.5 to 

2 request per second and this figure was remain fluctuated till end time of the 

simulation as illustrated.  



6.11 Control Traffic Analysis in AODV 

 

Figure 6.12  control traffic in AODV 

The ratio of traffic which is received is higher as compare to the traffic which is 

sent and it is present with blue and red line. the traffic which is received lie in 

the range of 4500 bits per second and 2800 bits per second data is sent out 

from the network.  

 

6.12 Analysis of Delay in Routing Protocols 

The most important and key factor of the analysis of the study is the delay 

analysis which is the calculation of the time which network take to sent the data 

from the source to destination and it is measure throughout the simulation as 

shown in the figure below. 



 

Figure 6.13  Analysis of Network Delay. 

The green line represents the delay of TORA protocol, while the AODV delay is 

presented with the blue line and red line show the delay of OLSR. It is clearly 

shown the delay of OLSR is very low as compare to the delay of the other two, 

at second position the delay of AODV which is also very minimum as above 

blue line shown and TORA have high delay ratio. 



6.14 Load Analysis in Routing Protocols 

 

Figure 6.14 Load Analysis in Routing protocols 

Higher the load mean high capacity of handling the data and it is clearly shown 

that the OLSR delay is very high and it is more the 37000 bits per second and 

as compare to other two it is very high, the second high load is on the TORA 

which is around 4000 and it remain utmost constant throughout the simulation.  

 

 

 

6.15 Analysis of MAC delay in Routing  

When the data enter at MAC layer how much time it take to go out from the 

MAC layer is called MAC delay. lower the MAC delay mean higher efficiency of 

the network and it is the most critical factor which have direct impact on the 

performance of the network and no network can perform better without 

eliminating the delay. 



 

Figure 6.15 MAC delay in Routing Protocols 

As per above figure the MAC delay is utmost zero in OLSR as compare to 

TORA and AODV and it is remain constant throughout the simulation as shown 

in the above figure, while the other two protocols have delay range of 0.0006 to 

0.0012. Lesser the delay mean higher performance of the network as shown in 

the above figure. 

 

 



6.16 Throughput of Routing Protocols 

 

Figure 6.17  Throughput of Routing Protocols 

The above figure show the throughput of the AODV, TORA and OLSR and it is 

very clear that the OLSR throughput is in the range of 1,250,000 which is 

highest the other two. While the AODV throughput is in the range of 2500 to 

3000 bits per second and TORA offer throughput of the 3500 to 6000 bits per 

second as shown in the above figure. 

 

 

 

 

6.18 Future Work 

Project future work will be based on the impact of other factor which impact the 

quality of service along with the other issues like security handling and 

management of power in such type of network so the overall performance of 

the network can be more fruitful and make the network as a most secure, 

efficient with consumption of less power. 

 

 



 

Conclusion  

To conclude, the project was based on the implementation of MANET using 

AODV, OLSR and TORA to measure the performance of the network using 

quality of service parameters. The project was based on the depth study of the 

performance of the Routing techniques. The project design is based on the real 

time simulation of the techniques.  

As per study the performance of the OLSR is very proactive and efficient and 

proactive as it performance is quite high and second high performance is of 

AODV , the protocol which offer high performance is OLSR and it have high 

capability of handling the network more proactively. 
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