ENHANCING TCP PERFORMANCE IN MOBILE AD HOC
NETWORK USING EXPLICIT LINK FAILURE NOTIFICATION

(ELFN)

RAAID N. ALABAEDY

UNIVERSITY UTARA MALAYSIA
2012



ENHANCING TCP PERFORMANCE IN MOBILE AD HOC
NETWORK USING EXPLICIT LINK FAILURE NOTIFICATION

(ELFN)

A project submitted to Dean of Awang Had Salleh Graduate School in
Partial Fulfilment of the requirement for the degree
Master of Science of Information Technology

University Utara Malaysia

By
RAAID N. ALABAEDY



PERMISSION TO USE

In presenting this project in partial fulfilment of the requirements for a postgraduate
degree from the University Utara Malaysia, | agree that the University Library may make it
freely available for inspection. | further agree that permission for copying of this project in any
manner in whole or in part, for scholarly purposes may be granted by my supervisor(s) or in
their absence by the Dean of Postgraduate Studies and Research. It is understood that any
copying or publication or use of this project or parts thereof for financial gain shall not be
allowed without my written permission. It is also understood that due recognition shall be given
to me and to University Utara Malaysia for any scholarly use which may be made of any

material from my project.

Requests for permission to copy or to make other use of materials in this project, in

whole or in part, should be addressed to

Dean of Awang Had Salleh Graduate School
College of Arts and Sciences
University Utara Malaysia
06010 UUM Sintok
Kedah Darul Aman

Malaysia



ABSTRACT

The dynamics and the unpredictable behaviour of a wireless mobile ad hoc
network results in the hindrance of providing adequate reliability to network
connections. Frequent route changes in the network relatively introduce incessant
link failures which eventually degrade TCP performance considerably. In this
research, we are going to study the potential improvement of TCP performance
when Explicit Link Failure Notification is implemented as opposed to the standard
TCP mechanism. ELFN modifies the ‘slow start’ mechanism that is used in

standard TCP so that the throughput achieved from the network can be maximized.
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CHAPTER ONE

INTRODUCTION

Mobile ad hoc network has gained a lot of attention in recent years due to its
dynamic characteristics and its self-governing behaviour which does not require a fixed
infrastructure (Abduljalil et al., 2006). Numerous ongoing research are focusing on routing
protocols for example (Mittal, 2009), (Runcai et al, 2009), (Maan et al., 2011) and (Qian et
al., 2009). In this project, we are focusing towards the performance of TCP in mobile ad

hoc networks.

It is unavoidable to use TCP in mobile ad hoc network taking into account the applications
and services it can provide to the network users. Hence, this project is meant to bring
forward a specific issue related to TCP congestion control mechanism which is modified so

that it would give a better performance in mobile ad hoc network.

1.1. Introduction

The popularity of wireless network has been growing steadily. Wireless ad hoc networks
have been popular because they are very easy to implement without using base stations.
The wireless ad hoc networks are complex distributed systems that consist of wireless
mobile or static nodes that can freely and dynamically self-organize (Jain, et at., 2002).
The ad hoc networks allow nodes to seamlessly communicate in an area with no pre-
existing infrastructure. Future advanced technology of ad hoc network will allow the
forming of small ad hoc networks on campuses, during conferences and even in homes.

Furthermore, there is an increasing need for easily portable ad hoc networks in rescue
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