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Abstrak 

Keberleluasaan Internet dan aplikasinya menyebabkan pertambahan terhadap 

permintaan pengguna bagi mendapatkan lebih banyak perkhidmatan pada harga yang 

berpatutan. Kepelbagaian trafik Internet memerlukan beberapa pengkelasan dan 

pemberian keutamaan dilakukan kerana terdapat kategori trafik menghendaki 

lengahan dan kehilangan bingkisan yang sedikit berbanding yang lain. Mekanisma 

penjadualan bingkisan yang sedia ada lebih cenderung kepada keseimbangan di 

antara tiga ciri utama iaitu keadilan, kerumitan dan perlindungan. Oleh itu, persoalan 

yang masih wujud ialah bagaimana untuk meningkatkan ciri-ciri keadilan dan 

perlindungan melalui pelaksanaan penjadualan yang kurang rumit. Kajian ini 

mencadangkan penambahbaikan dalam mekanisma penjadualan bingkisan dengan 

ciri-ciri keadilan serta perlindungan yang mampan serta pelaksanaan yang mudah 

bagi meningkatkan kualiti perkhidmatan khususnya untuk aplikasi masa nyata. 

Elemen tambahan diterapkan dalam persamaan utama keadilan bagi memperbaiki 

ciri keadilan. Kajian ini menggunakan dasar caj terhad yang memberikan 

perlindungan kepada pengguna biasa. Dalam aspek kerumitan, algoritma genetik 

digunakan kerana ianya mempunyai kelebihan bagi menyimpan skor kecergasan 

baris gilir pada ruang storan berasingan yang berpotensi meminimumkan kerumitan 

algoritma. Kesepaduan antara pendekatan konsep, analisis dan eksperimen 

mengesahkan kecekapan mekanisma yang dicadangkan. Keputusan penilaian 

menunjukkan taburan lebar jalur yang adil setanding dengan mekanisma popular 

Weighted Fair Queuing (WFQ). Malah dari aspek perlindungan, keputusan yang 

diperolehi adalah lebih baik berbanding mekanisma WFQ dan dua mekanisma 

penjadualan lain. Mekanisma yang dicadangkan juga menunjukkan ciri kerumitan 

mencapai tahap O(log(n)) yang dianggap rendah. Memandangkan mekanisma ini 

adalah terhad kepada rangkaian berwayar, kajian lanjut harus dilakukan di masa 

hadapan bagi penambahbaikan untuk digunapakai dalam rangkaian mudah alih ad-

hoc atau mana-mana rangkaian tanpa wayar yang lain. Selain itu, mekanisma yang 

dicadangkan ini boleh ditambahbaik lagi untuk meningkatkan penggunaannya dalam 

rangkaian pensuisan litar maya seperti rangkaian mod penghantaran tak segerak. 

Kata kunci: Baris Gilir, Mekanisme Penjadualan, Dasar Caj, Algoritma Genetik, 

Rangkaian Pensuisan Bingkisan, WFQ, OPNET. 
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Abstract  

The pervasiveness of the Internet and its applications lead to the potential increment of 

the users’ demands for more services with economical prices. The diversity of Internet 

traffic requires some classification and prioritisation since some traffic deserve much 

attention with less delay and loss compared to others. Current scheduling mechanisms 

are exposed to the trade-off between three major properties namely fairness, complexity 

and protection. Therefore, the question remains about how to improve the fairness and 

protection with less complex implementation. This research is designed to enhance 

scheduling mechanism by providing sustainability to the fairness and protection 

properties with simplicity in implementation; and hence higher service quality 

particularly for real-time applications. Extra elements are applied to the main fairness 

equation to improve the fairness property. This research adopts the restricted charge 

policy which imposes the protection of normal user. In terms of the complexity property, 

genetic algorithm has an advantage in holding the fitness score of the queue in separate 

storage space which potentially minimises the complexity of the algorithm. The integrity 

between conceptual, analytical and experimental approach verifies the efficiency of the 

proposed mechanism. The proposed mechanism is validated by using the emulation and 

the validation experiments involve real router flow data. The results of the evaluation 

showed fair bandwidth distribution similar to the popular Weighted Fair Queuing 

(WFQ) mechanism. Furthermore, better protection was exhibited in the results compared 

with the WFQ and two other scheduling mechanisms. The complexity of the proposed 

mechanism reached O(log(n)) which is considered as potentially low. Furthermore, this 

mechanism is limited to the wired networks and hence future works could improve the 

mechanism to be adopted in mobile ad-hoc networks or any other wireless networks. 

Moreover, more improvements could be applied to the proposed mechanism to enhance 

its deployment in the virtual circuits switching network such as the asynchronous 

transfer mode networks.   

 

Keywords: Queuing, Scheduling Mechanism, Charge Policy, Genetic Algorithm, 

Packet Switching Networks, WFQ, OPNET. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Overview 

Scheduling mechanism is the key factor for prompt transmission of packets in a 

datagram network. Scheduling is concerned about the "which" and "when" issues of 

such a transmission [1]. Its primary issue is deciding which packet is to be 

transmitted and from which queue. The second issue is deciding when this packet is 

to be transmitted or in other words the promptness. Therefore, there are two 

functions that are to be addressed by the scheduling mechanism, namely ordering and 

promptness [2]. 

These functions are tightened by five properties namely; fairness, protection, 

complexity, flexibility, and bounding delay [3]. A more specific issue is the 

combination of all five properties in one single scheduling mechanism. The trade-off 

between these five properties had actually been investigated in many previous 

studies. Consequently, designing a scheduling mechanism that combines all these 

properties optimally is a challenge.  

This research had concentrated on adopting different methods for implementing a 

scheduling mechanism. These newly adopted concepts and algorithms have resulted 

in a combined scheduling mechanism based on charge policy as the primary change 

in scheduling design. Section 1.2 provides a general background about the research 

topic. Section 1.3 presents the research motivation. The following sections are 

concerned about the statement of problem which is followed by research objectives, 

research scope, and the significance of the research. The outline of the dissertation is 

described in Section 1.8. Finally, the chapter summary is shown in Section 1.9.  

1.2 Background 

The ubiquitousness of the Internet and the pervasiveness of its applications lead to 

the potential increase in the users’ demands for more services with economical prices 

[4]. Furthermore, the emergence of new applications in daily usage, such as 

videoconferencing, online gaming, and voice conversation, has resulted in a pressing 

necessity for novel mechanisms and policies to serve this steep improvement in the 
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