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Abstrak

Rangkaian Data Bernama (NDN) ialah senibina Rangkaian Berorientasikan
Maklumat (ICN) yang direka untuk menyokong mobiliti sumber kandungan.
Walaupun ia berkesan dalam mengendalikan mobiliti pengguna melalui penempatan
cache kandungan, mobiliti pengeluar masih menjadi cabaran. Apabila pengeluar
berpindah lokasi, penghala NDN masih mengarahkan permintaan ke lokasi asal,
menyebabkan kehilangan paket Interest, kos isyarat yang tinggi, dan peningkatan
kependaman peralihan. Masalah ini menjejaskan prestasi rangkaian dan kadar
penghantaran data, sekali gus mendedahkan jurang dalam pengurusan mobiliti NDN.
Kajian ini meneroka penyelesaian yang berkesan untuk meningkatkan mobiliti
pengeluar, memastikan penghantaran kandungan yang lancar dan dioptimumkan
dalam persekitaran rangkaian yang dinamik. Oleh itu, kajian ini bertujuan untuk
mencadangkan Model Pengurusan Mobiliti Pengeluar (PMMM) untuk menangani
cabaran mobiliti pengeluar yang berkaitan dan menyediakan laluan yang optimum.
PMMM menggabungkan paket pengurusan mobiliti, termasuk Paket Pemberitahuan
Mobiliti (MNP) dan Paket Kemaskini Mobiliti (MUP), dan mengubah suai proses
penghantaran standard untuk menyokong paket pengurusan mobiliti ini dengan
berkesan. MNP digunakan untuk memaklumkan rangkaian dan pengguna tentang
mobiliti pengeluar, membantu mengurangkan kehilangan paket berlebihan dan kos
isyarat yang tinggi. Sementara itu, MUP mengemaskini lokasi pengeluar dalam
rangkaian, memaklumkan pengguna tentang ketersediaan pengeluar, dan
mewujudkan laluan komunikasi yang optimum. Siri eksperimen mengesahkan
bahawa PMMM meningkatkan prestasi rangkaian dengan mengurangkan
kependaman peralihan, kos isyarat, dan kehilangan paket, serta meningkatkan
pengoptimuman laluan dan kadar penghantaran data. Berbanding dengan IBM,
PMSS, dan KITE, PMMM mengurangkan kependaman peralihan sehingga 24%,
memastikan peralihan yang lebih lancar apabila pengeluar berpindah lokasi. Ia juga
mengurangkan kos isyarat sehingga 31%, sekali gus mengurangkan beban rangkaian.
Selain itu, pengoptimuman laluan meningkat sebanyak 25%, membolehkan
penghantaran data yang lebih cekap. Kehilangan paket berkurang sebanyak 44%
berbanding KITE dan 32% berbanding PMSS, memastikan penghantaran data yang
lebih boleh dipercayai. Akhirnya, PMMM meningkatkan kadar penghantaran data
sebanyak 17% berbanding KITE dan 12% berbanding PMSS, memperkukuh
kestabilan rangkaian. Penemuan ini membuktikan bahawa PMMM berkesan dalam
menangani cabaran mobiliti dalam NDN. Peningkatan ketara ini menyerlahkan
potensi besar PMMM untuk penerapan masa depan, terutamanya dalam konteks
teknologi termaju seperti Internet of Things (IoT), Internet of Medical Things
(IoMT), dan rangkaian mudah alih generasi keenam (6G).

Kata Kunci: Rangkaian berpusatkan maklumat, Pemodelan analitik, serahan, Paket
pengurusan mobiliti.
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Abstract

Named Data Networking (NDN) is an Information-Centric Networking (ICN)
architecture designed to support content source mobility. While it efficiently handles
consumer mobility through content caching, producer mobility remains a challenge.
When a producer relocates, NDN routers still direct requests to the original location,
causing Interest packet loss, high signalling overhead, and increased handoff latency.
These issues degrade network performance and throughput, highlighting a gap in
NDN’s mobility management. This study explores efficient solutions to enhance
producer mobility, ensuring seamless and optimized content delivery in dynamic
networks. Therefore, this research aims to propose a Producer Mobility Management
Model (PMMM) to handles the associated producer mobility challenges and provides
the optimal path. The PMMM incorporates mobility management packets, including
the Mobility Notification Packet (MNP) and the Mobility Update Packet (MUP), and
modifies standard forwarding processes to support these mobility management
packets effectively. The MNP is used to inform the network and consumers about
producer mobility, helping to reduce excessive packet loss and high signalling costs.
Meanwhile, the MUP updates the producer's location within the network, notifies
consumers of the producer's availability, and establishes an optimal communication
path. A series of experiments confirm that PMMM improves network performance
by reducing handoff latency, signalling costs, and packet loss, while enhancing path
optimization and throughput. Compared to IBM, PMSS, and KITE, PMMM reduces
handoff latency by up to 24%, ensuring smoother transitions when producers
relocate. It also lowers signalling costs by up to 31%, reducing network overhead.
Additionally, path optimization improves by 25%, leading to more efficient data
routing. Packet loss decreases by 44% compared to KITE and 32% compared to
PMSS, ensuring reliable data delivery. Finally, PMMM increases throughput by 17%
over KITE and 12% over PMSS, improving network stability. These findings
demonstrate that PMMM effectively addresses mobility challenges in NDN. This
significant improvement highlights the PMMM's immense potential for future
deployment, especially in the context of advanced technologies such as the Internet
of Things (IoT), the Internet of Medical Things (IoMT), and sixth-generation (6G)
mobile networks.

Keywords: Information-centric networking, Analytical modelling, Handoff,
Mobility management packets.
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CHAPTER ONE
INTRODUCTION

This research is intended to resolve and contribute a solution to enhance the producer
mobility support for Named Data Networking (NDN). Producer mobility is where
the source of data moves to a new location, but the reference of Interest packets
forwarding is still pointed to the previous location of the producer. The change of the
producer location induces various issues such as long handoff latency, high
signalling, Interest packet loss, and inefficient delivery path. This chapter aimed to
highlight the issues or research gaps in the producer mobility domain then to propose
a solution. This chapter is organized into different sections that initiate with Section
1.1 in which we cover the background of the study to provide comprehensive
knowledge and fundamental issues of the Internet architecture. In Section 1.2, the
research motivation is explained wherein it defines the NDN features, benefits and
issues are discussed. In Section 1.3, the problem statement that provides the key
issues of producer mobility in NDN architecture. In Section 1.4, research questions
derived from the problem statement to specify the basic issue that needs to be
addressed in producer mobility. Section 1.5 defines the research objectives to
propose an efficient solution for NDN producer mobility problems. In Section 1.6,
significance of the study and benefits of the present study are explained. In Section
1.7, scope of the study is presented to provide the logical conclusion and
performance measurement of this research. Lastly, Section 1.8, describes the

organization of the thesis that reveals the outline of this proposal.
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