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3. OBJECTIVES OF PRESENT WORK 
 
3.1. Performance Evaluation of Ad Hoc Network Protocol 

The aim of this research is to improve performance of the normal AODV protocol by means 

of QOS-enabled routing strategies. This thesis presents an QoS-Enabled AODV(Ad-hoc On 

Demand Distance Vector) Routing Protocol & compare it with normal AODV protocol. QoS is 

a term widely used in the last recent years in the area of wireless networks. QoS stands for 

Quality of Service. The primary goal is to increase the overall utility of the network by 

granting priority to higher-value or more performance-sensitive flows. Quality of service 

(QoS) is usually defined as a set of service requirements that needs to be met by the 

network while transporting a packet stream from a source to its destination. QoS routing 

protocols search for routes with sufficient resources in order to satisfy the QoS requirements 

of a flow. The QoS routing protocol should find the path that consume minimum resources. 

Depending on the application involved, the QoS constraints could be available bandwidth, 

cost, end-to-end delay, delay variation (jitter), throughput, probability of packet loss, battery 

charge, processing power, buffer space and so on. 

AODV currently does not support Quality of Service (QoS) and also has no load 

balancing mechanism. The thesis proposed some enhancements to the AODV protocol to 

provide QoS by adding some extensions to Route Discovery messages. This thesis focuses on 

three of the parameters namely Traffic Rate, Speed of nodes & Pause Time of mobile nodes. 

For evaluation purpose the performance metrics used are 1) Average end-to end Delay, 2) 

Packet Delivery Ratio (PDR), 3) Normalized Overhead Load (NOL), 4) Throughput. 

Accordingly, with three of the parameters & four performance metrics we are trying to 

generate the 12 graphs, which in turn will evaluate the AODV protocol for QoS as well as 

Non-QoS. 

AODV (Ad-hoc On-demand Distance Vector) is a loop-free routing protocol for ad-hoc 

networks. It is designed to be self-starting in an environment of mobile nodes, withstanding 

a variety of network behaviors such as node mobility, link failures and packet losses. So, it 

found wide use in mobile ad-hoc networks.  Whenever streaming of multimedia based data 

such as video, audio and text is performed traffic will be more and network becomes 

congested in mobile ad hoc networks. The normal routing protocols are not able to cope up 

with this situation. It is observed that network congestion is the dominant reason for packet 

loss, longer delay and delay jitter in streaming video. So, by improving the QoS, AODV 
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protocol would be promising way to improve performance for heavy traffic load in 

multimedia based mobile ad hoc networks. 

 
3.2. IMPLEMENTATION OBJECTIVES & PRIOR KNOWLEDGE REQUIREMENT 

The implementation section discusses how AODV protocol will be implemented and 

analyzed for the comparison. This includes the platform i.e. Fedora and the tools such as NS2 

(Network Simulator version 2), NAM (Network Animator) and Gnuplot. Then the core 

implementation is discussed. 

3.2.1. Need of Fedora (Simulation Platform) 

All the simulation, implementation and analysis work will be done on Linux. The 

flavor of Linux used for this purpose will be Fedora. The reason for choosing this specific 

Operating System for Research work is that it is one of the most stable and robust platforms 

around. Secondly Linux systems provide more security than others and security is a very 

essential element in network environments. Since the platform provided the basis for doing 

everything, therefore it becomes essential to discuss some core features of this platform and 

also somewhat on how it evolved and who is actively working behind the scenes. 

3.2.2. Features of Fedora  

The latest version of Fedora is Fedora 10 but the one used for the analysis and 

simulation work for this thesis is Fedora Core 8 as it is recognized to be one of the most 

stable versions of Fedora. It has also a 64 bit version available for download. Fedora 8 is a 

one DVD installer, with the total download size being close to 3.23 GB. Fedora 8 offers the 

choice of setting up either a KDE or GNOME Desktop or both. If the complete installation is 

chosen, then about 7 GB of space is needed for the system files and applications. By 

installing typical components and leaving out developer tools, one can install it in about 2 to 

3 GB. Installation is taken care of by Anaconda, one of the best installers available today. The 

Disk Druid tool, which allows one to edit the partition table, can be a little confusing for a 

newbie despite the on-screen instructions.  

Hardware is well supported on Fedora 8. ATi/AMD and nVidia, the two largest video 

card manufacturers today, have their cards supported. A variety of monitor models are also 

recognized, and the display is adjusted accordingly. Support for card readers is also inbuilt, 

with the auto-mount feature. Being a developer and enthusiast-oriented release, Fedora is 

scheduled for release every four to six months, while the more stable and tested Red Hat is 

projected for upgrades every year or longer.  



Performance Evaluation of Ad Hoc Networking Protocol with QoS (Quality of Service) 
____________________________________________________________________ 

3 
 

The biggest advantage one has with the Fedora is the seemingly infinite number of 

applications written to run on it. The rpm (Red Hat Package Manager) format is more or less 

the default standard adopted in distributing applications. Even SuSE has agreed to support 

the rpm format. Installing applications is a matter of just one command, making it very 

friendly for a newbie. 32 In terms of features and customizability, Fedora leaves little to be 

desired. One can spend hours just customizing their machine without doing any work. The 

biggest plus point for Fedora must be the availability of a vast pool of applications that can 

be installed besides the bundled ones. 

3.2.3. NS2 

After setting up the platform, a software named NS2is set up on it which is used for 

all the analysis and simulation work apart from other tools used. NS2 is the de facto 

standard for network simulation. Its behavior is highly trusted within the networking 

community. It is developed at ISI, California, and is supported by the DARPA and NSF. It is 

collaboration between researchers at UC Berkeley, LBL, USC/ISI, and Xerox PARC.  

NS2 is an object oriented simulator, written in C++, with an OTcl interpreter as a 

front-end. This means that most of the simulation scripts are created in OTcl. If the 

components have to be developed for NS2, then both OTcl and C++ have to be used. NS2 

uses two languages because any network simulator, in general, has two different kinds of 

things it needs to do. On the one hand, detailed simulation of protocols requires a systems 

programming language, which can efficiently manipulate bytes, packet headers, and 

implement algorithms that run over large data sets. For these tasks run-time speed is 

important and turn-around time (run simulation, find bug, fix bug, recompile, re-run) is less 

important. On the other hand, a large part of network research involves slightly varying 

parameters or configurations, or quickly exploring a number of scenarios. In these cases, 

iteration time (change the model and re-run) is more important. Since configuration runs 

once (at the beginning of the simulation), run-time of this part of the task is less important. 

NS2 meets both of these needs with two languages, C++ and OTcl. C++ is fast to run 

but slower to change, making it suitable for detailed protocol implementation. OTcl runs 

much slower but can be changed very quickly (and interactively), making it ideal for 

simulation configuration.  An Illustration of the Working of NS2 is shown in Fig3.1. 

The simulator supports a class hierarchy in C++, and a similar class hierarchy within 

the OTcl interpreter. The two hierarchies are closely related to each other; from the user’s 

perspective, there is a one-to-one correspondence between a class in the interpreted 
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hierarchy and one in the compiled hierarchy. The root of this hierarchy is the class Tcl 

Object. Users create new simulator objects through the interpreter; these objects are 

instantiated within the interpreter, and are closely mirrored by a corresponding object in the 

compiled hierarchy. The interpreted class hierarchy is automatically established through 

methods defined in the class Tcl Class. User instantiated objects are mirrored through 

methods defined in the class Tcl Object. There are other hierarchies in the C++ code and OTcl 

scripts; these other hierarchies are not mirrored in the manner of Tcl Object. 

 

Fig 3.1: An Illustration of the Working of NS2 (source: NS2 Manual) 

3.2.4. Setting up NS2 

There are two methods of downloading and installing NS2. The first one is to use the 

bits and pieces and install each one of this and the second one is to download and install one 

single package i.e. ‘all in one’ package. Although it is quite cumbersome to install each and 

every piece manually, but on the other hand, it gives more flexibility to the user as the user 

can select which piece is needed and to install that one only, whereas the ‘all in one’ 

package installs every component, irrespective of the fact that it is needed or not. 

3.2.5. NAM (Network Animator) 

NAM is a Tcl/TK based animation tool for viewing network simulation traces and real 

world packet trace data. The first step to use NAM is to produce the trace file. The trace file 

should contain topology information, e.g., nodes, links, as well as packet traces. Usually, the 

trace file is generated by NS2. During NS2 emulation, user can produce topology 

configurations, layout information, and packet traces using tracing events in NS2. 

When the trace file is generated, it is ready to be animated by NAM. Upon startup, 

NAM will read the trace file, create topology, pop up a window, do layout if necessary and 

then pause at the time of the first packet in the trace file. Through its user interface, NAM 

provides control over many aspects of animation. 
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The main window of NAM is shown in Fig 3.2 below: 

 

 

Fig 3.2: The Main Window of NAM (Source: NS2 Manual) 

3.2.6. Gnuplot 

Gnuplot is a portable command-line driven graphing utility for Linux, OS/2, MS 

Windows, OSX, VMS, and many other platforms. The source code is copyrighted but freely 

distributed (i.e., you don't have to pay for it). It was originally created to allow scientists and 

students to visualize mathematical functions and data interactively, but has grown to 

support many non-interactive uses such as web scripting. Gnuplot supports many types of 

plots in either 2D and 3D. It can draw using lines, points, boxes, contours, vector, surfaces, 

and various associated text. It also supports various specialized plot types. 

 

 

 


