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Abstrak

Proses penentuan laluan di dalam Rangkaian Mudah Alih Ad Hoc (MANET) ada-
lah sukar disebabkan kekerapan perubahan topologi serta keterbatasan sumber. Oleh
itu, mereka bentuk protokol laluan yang boleh dipercayai, dinamik serta mampu me-
menuhi kehendak MANET amatlah diperlukan. Strategi Penghantaran Rakus (GFS)
merupakan strategi yang paling banyak digunakan dalam protokol laluan berasaskan
posisi. Algoritma GFS direka bentuk sebagai protokol berprestasi tinggi yang meng-
gunakan kiraan hop untuk mendapatkan laluan paling dekat. Walau bagaimanapun,
GFS tidak mengambil kira kehendak MANET yang lain. Oleh itu, ianya tidak men-
cukupi untuk membuat pengiraan laluan yang boleh dipercayai. Kajian ini bertuju-
an mempertingkatkan GFS sedia ada kepada protokol laluan yang dinamik, kendiri,
boleh bertindak balas dengan pantas terhadap kehendak MANET, serta berupaya me-
nyediakan laluan yang boleh dipercayai dalam kalangan nod yang berhubung. Un-
tuk mencapai matlamat ini, dua mekanisme telah diusulkan sebagai penambahbaikan
terhadap GFS yang sedia ada iaitu Mekanisme Pengemaskinian Mata Arah Dinamik
(DBUM) dan Mekanisme Keandalan Anggaran Dinamik dan Reaktif dengan Metrik
Terpilih (DRESM). Fungsi utama algoritma DBUM adalah untuk menyediakan nod
dengan maklumat baru tentang status nod di sekitarnya. Fungsi algoritma DRESM
pula adalah untuk membuat keputusan penghantaran berdasarkan pelbagai metrik la-
luan. Kedua-dua mekanisme ini telah disepadukan di dalam GFS konvensional bagi
membentuk protokol Laluan Kendiri Rakus (GSAR). Penilaian ke atas GSAR telah
dilakukan menggunakan simulator rangkaian Ns2 berdasarkan set metrik prestasi, se-
nario dan topologi yang telah ditetapkan. Hasil penilaian menunjukkan bahawa GSAR
dapat mengetepikan keperluan menggunakan mod pemulihan dan mencapai pening-
katan menyeluruh pada prestasi rangkaian berbanding dalam GFS. Dalam pelbagai
keadaan pergerakan nod yang diuji, GSAR dapat mengurangkan masalah lubang per-
angkap kira-kira 87% dan 79% berbanding Protokol Laluan Tanpa Keadaan Perimeter
Rakus dan Protokol Laluan Oportunistik Berasaskan Posisi. Kesimpulannya, proto-
kol GSAR merupakan alternatif munasabah kepada protokol laluan berasaskan posisi
dalam MANET.

Kata Kunci: Rangkaian Mudah Alih Ad-hoc, Strategi Penghantaran Rakus, Protokol
Laluan Berasaskan Posisi, Protokol Laluan Kendiri Rakus
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Abstract

The routing process in a Mobile Ad Hoc Network (MANET) poses critical challenges
because of its features such as frequent topology changes and resource limitations.
Hence, designing a reliable and dynamic routing protocol that satisfies MANET re-
quirements is highly demanded. The Greedy Forwarding Strategy (GFS) has been
the most used strategy in position-based routing protocols. The GFS algorithm was
designed as a high-performance protocol that adopts hop count in soliciting shortest
path. However, the GFS does not consider MANET needs and is therefore insuffi-
cient in computing reliable routes. Hence, this study aims to improve the existing GFS
by transforming it into a dynamic stand-alone routing protocol that responds swiftly
to MANET needs, and provides reliable routes among the communicating nodes. To
achieve the aim, two mechanisms were proposed as extensions to the current GFS,
namely the Dynamic Beaconing Updates Mechanism (DBUM) and the Dynamic and
Reactive Reliability Estimation with Selective Metrics Mechanism (DRESM). The
DBUM algorithm is mainly responsible for providing a node with up-to-date status
information about its neighbours. The DRESM algorithm is responsible for making
forwarding decisions based on multiple routing metrics. Both mechanisms were inte-
grated into the conventional GFS to form Greedy Stand-Alone Routing (GSAR) pro-
tocol. Evaluations of GSAR were performed using network simulator Ns2 based upon
a defined set of performance metrics, scenarios and topologies. The results demon-
strate that GSAR eliminates recovery mode mechanism in GFS and consequently
improve overall network performance. Under various mobility conditions, GSAR
avoids hole problem by about 87% and 79% over Greedy Perimeter Stateless Rout-
ing and Position-based Opportunistic Routing Protocol respectively. Therefore, the
GSAR protocol is a reasonable alternative to position-based unicast routing protocol
in MANET.

Keywords: Mobile Ad hoc Networks, Greedy Forwarding Strategy, Position-based
Routing Protocols, Greedy Stand-alone Routing Protocol
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CHAPTER ONE

INTRODUCTION

1.1 Overview

This thesis proposes a new extension to the current Greedy Forwarding Strategy (GFS)
in the Mobile Ad hoc Network (MANET). In this chapter, Section(1.2|provides a gen-
eral background. Section [I.3|presents the motivation and research problem. Sections
[I.4] and [1.5] present the research objectives and the research scope respectively. Sec-
tions and present research assumptions and key research steps respectively.

Finally, Section [I.8| presents the organization of the thesis.

1.2 Background

Interest in mobile computing has grown immensely over the last decade. Mobile com-
puting aims to provide users access to information and communication from anywhere
and at any time [1]. Mobile Ad Hoc Network (MANET) is a subset of mobile com-
puting [2]. MANET is a spontaneous network because it does not need a pre-fixed
infrastructure such as a base station or access points to provide the capacity for com-
munication [3]. MANET is a rapidly deployable, self-organized, multi-hop wireless

network that is set up for a limited period of time and for a particular purpose [4]].

MANET consists of wireless mobile nodes such as laptops, tablets and personal digi-
tal assistants [2]]. These mobile nodes may reside in vehicles, instruments and mobile
machines, thus, making the network topology highly dynamic [S)]. Nodes in MANET
may move arbitrarily while communicating over wireless links [3]. In MANET, mo-
bile nodes capable of connecting and communicating with each other use limited-
bandwidth radio links. They are incorporated with routing functionality and computa-
tional power so that they can perform the operations of host and router simultaneously.
Mobile nodes have limited resources including CPU capacity, buffer capacity, and bat-

tery power [4]. A schematic illustration of MANET is shown in Figure[I.1] below.
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