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ABSTRACT

This project is about “Network performance analysis and design for Akademi
Kastam DiRaja Malaysia Melaka (AKMAL)” and creates a network simulation due
to this scenario. The analysis of tree network type will cover on the Ethernet delay,
WLAN Delay and HTTP object respond time and FTP download response time. This
project describe about all the stages taken during the project development. The first
chapter briefly explains about the introduction, problem statements, objective and
scope of the analysis, and also the project significance of this project to the users.
Chapter two is the part of this documentation where the literature review and Project
Methodology of the analysis is done. This chapter will explain about network
performance based on current situation in AKMAL. The next chapter is the analysis
part which is chapter three. In this chapter all the requirement regarding this project
need to be collected and analyze to make sure the next chapter can be proceeded.
Next chapter is chapter four where the design phase begins. Here all the design
regarding the project must be shown. As for this project the network architecture,
logical design, physical design and security requirement are shown. The last chapter
of this document is the conclusion of the project. Here the advantages, disadvantages
and propositions for improvement of the project are state.

(© universiti Teknikal Malaysia Melaka



ABSTRAK

Projek yang dilaksanakan ini adalah berkaitan merupakan satu analisa megenai
perestasi rangkaian di Majlis Akademi Kastam DIRaja Malaysia Melaka. Kajian dan
simulasi akan dijalankan untuk mengkaji output sebenar didalam rangkaian.mProses
analisa untuk ketiga-tiga jenis rangkaian ini meliputi prestasi ethernet, rangkaian
setempat tanpa wayar, waktu respon untuk objek HTTP dan waktu untuk muat
turun HTTP. Untuk maklumat lebih lanjut, projek ini juga menerangkan dengan lebih
jelas mengenai langkah-langkah yang akan diambil ketika proses pembangunannya.
Bab pertama menerangkan secara ringkas mengenai pengenalan, pernyataan masalah,
objektif dan skop serta kesan-kesan projek ini kepada semua pengguna. Bahagian
kajian literature dan perancangan pembangunan pula menerangkan mengenai
prestasi rangkaian pada situasi semasa di AKMAL. Bahagian yang berikutnya adalah
analisa yang memerlukan pelaksana projek mengumpulkan semua keperluan projek
dan menganalisa data-dat yang diperolehi untuk mendapatkan anggaran situasi
semasa. Ini amat penting untuk meneruskan projek ini ke bab yang seterusnya.
Dalam bahagian rekabentuk pula, semua data rekabentuk yang diperlukan akan
ditunjukkan bagi mencari perbezaan dari segi fizikalnya. Sebagai contohnya.
Rekabentuk rangkaian, rekabentuk fizikal, rekabentuk logical dan rekabentuk
keselamatan perlu ditunjukkan. Bab yang terakhir menerangkan mengenai
kesimpulan daripada projek ini. Rumusan mengenai kelebihan, keburukan dan
cadangan untuk membangunkan projek akan diterangkan secara lebih mendalam.
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CHAPTER 1

INTRODUCTION

1.1: Project Background

The project “Network performance analysis and design for Akademi Kastam
DiRaja Malaysia Melaka (AKMAL)” is to analyze and upgrade the current network
using the network simulation software then analyzes the performance of the network

that is purposed to the Management of AKMAL.

Network simulation software enables us to predict behavior of a large-scale
and complex network system such as internet at low cost under different
configurations of interest and over long period. Many network simulators, such as
NS2, OPNET, JiST, and others, are widely available. OPNET will be used for this

project.

OPNET Network R&D solutions are the industry's leading software for
network modeling and simulation. They are used by the world's premier network
engineers to design communication networks, products, technologies, and protocols

with unmatched flexibility and scalability.

Universiti Teknikal Malaysia Melaka



1.2: Problem Statement

Usually the network will have the problems and intruders such as loss of
connectivity, intermittent connectivity and timeout problems. So, at AKMAL, this
problem also happens. In AKMAL also doesn’t have a documentation or analysis of
network performances as guidance for an administrator. This situation will

contribute a problem when the administrator wants to fix the problem in network.

1.3: Objective

This case study is to analyze and design a new network design for Akademi
Kastam Diraja Malaysia Melaka (AKMAL) and further the knowledge about how to
upgrade and see the performance using OPNET. The objectives of “Network
performance analysis and design for Akademi Kastam Diraja Malaysia Melaka”

(AKMAL) are as below:

1. To analyze the current network environment and find the current network
performance.
il To improve the network performance and analyze the new network.
iil. To compare the results of the simulation and upgrade the network
iv. To propose a new improvement of network design to AKMAL.
1.4: Scope

* This project will be implemented using OPNET.
* The organization that is involved with this project is AKMAL.

* This project is to propose two set of alternative network design.

The analysis and design focuses on entire network environment.
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1.5: Project Significance

This project is significant to AKMAL that involved with this project. From
this project AKMAL can get more benefits and advantage such as the good
performance of the network after the analysis is done. With use the network
simulation software, the network performance can be shown and tested without using

a real network environment.

1.6: Expected Output

The expectation from this project is the performances can be shown
successful using OPNET. The network performance must be better after the
enhancement is done. Network problem such as packet drop, timeout problems and

many more will be decreased if possible.

1.7: Conclusion

As the conclusion, this project done to analyze the network performance of
the AKMAL using the network simulation software. OPNET is a discrete event
simulator written in C++, with an OTcl interpreter shell as the user interface that

allows the input model files (Tcl scripts) to be executed.

Research will make acquainted with the basic concepts and technologies used
in the literature review and project methodology (Chapter 2). The analysis phase
(Chapter 3) the environment or context in which the problem occurs will be
analyzed. The following phases are design (Chapter 4) and implementation (Chapter
5). Then is the testing process (Chapter 6), which will describe the activity and
testing strategy to be adopted and whether it finally fulfill the specification of project

or otherwise. Finally, observation and conclusion will be making towards the project.
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CHAPTER 11

LITERATURE REVIEW AND PROJECT METHODOLOGY

2.1 Introduction

Literature review is important in order to study the basic about the subject of
the project. Literature review is a process to search, collect, analyze and concluded
all debates and issues raised in the work that been done in the past. It also provide
the examples, case studies and other relevant work that be done by other people in
the past, it gives the chance to investigate areas and read the subject that user may
not have thought about before. The literature review focuses on the various theory
and basic network knowledge used in the project. Project methodology will discuss
detail about type of methodology, techniques, hardware or software requirements and
project planning to develop the project, so that the planning for the project proposed

to meet project objectives, scopes and requirements.
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2.2 Facts and findings

2.2.1 Domain

Every project has it own domain. In this project, the domain for the project is
computer and network security. To be specific, these projects focus on network
performance simulation. That mean, this project will have output of simulation on
current network performance and how to improve the network performance. Also the
simulation will cover the problem that can occur in implementing wireless and can

be as references to implementing the new network.

2.2.2 Keywords

i. Network Performance

High-speed networks are capable of carrying many types of services such as
voice, data, images, and video. The purpose of network performance is to investigate
how traffic-management mechanisms deployed in the network affect the allocation
of resources amongst its users and the performance they experience. This topic can
be studied by the construction of models of traffic management mechanisms and
observing how they perform by applying them to some flow of network traffic.

Network performance refers to the overall effectiveness of a network at a
given point. Generally performance is examined at all levels of connectivity (LAN,
WAN, backbone, end-to-end, application). Difference aspects of network
performance can be measured, giving information that can use to improve

application’s performance.

ii. Simulation of Packet Data Networks Using OPNET

The Modeler provides the industry's most flexible and scalable network

modeling environment, and includes a broad range of powerful technologies for
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accelerating simulation runtime. The OPNET Modeler can create node, analysis and

compare the results of network environment.

The following list provides definitions for network performance goals that

can use when analyzing precise requirements:

« FTP
File transfer protocol: The TCP/IP protocol used for transmitting
files between network nodes, it support a broad range of file types

and is defined in RFC 959.

* Delay (latency)
Time elapsed between a sender initiation of a transaction and the
first response they receive. Also, the time needed to move a packet

from it source to its destination over a path.

+ Ethernet
A baseband LLAN specification created by the Xerox Corporation
and then improved through join efforts of Xerox, Digital
Equipment and Intel.Operates over various types of cable at 10

Mbps. Also called DIX Ethernet.

HTTP Processing delay
Hypertext Transfer Protocol (HTTP) is a communications protocol
for the transfer of information on intranets and the World Wide
Web. Its original purpose was to provide a way to publish and

retrieve hypertext pages over the Internet.

¢ Wireless LAN delay
the term wireless is normally used to refer to any type of electrical
or electronic operation which is accomplished without the use of a
"hard wired" connection. A number of wireless client that share

the network is called Wireless LAN Client.
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2.2.3 Technique

Network simulation software enables us to predict behavior of a large-scale
and complex network system such as Internet at low cost under different
configurations of interest and over long period. Many network simulators, such as

NS2, Opnet, Qualnet, JiST, are widely available. But for this project, OPNET will be

used.

2.2.3.1 Simulation Software Comparison (Ns2, OMNeT++ , OPNET).

Ns2 or the network simulator (also popularly called ns-2, in reference to its
current generation) is a discrete event network simulator. It is popular in academia
for its extensibility (due to its open source model) and plentiful online
documentation. ns is popularly used in the simulation of routing and multicast
protocols, among others, and is heavily used in ad-hoc research. ns supports an array
of popular network protocols, offering simulation results for wired and wireless

networks alike. It can be also used as limited-functionality network emulator.

OMNeT++ is a public-source, component-based, modular and open-
architecture simulation environment with strong GUI support and an embeddable
simulation kernel. Its primary application area is the simulation of communication
networks and because of its generic and flexible architecture, it has been successfully
used in other areas like the simulation of IT systems, queuing networks, hardware
architectures and business processes as well. OMNeT++ is rapidly becoming a
popular simulation platform in the scientific community as well as in industrial
settings. Several open source simulation models have been published, in the field of
internet simulations (IP, IPv6, MPLS, etc), mobility and ad-hoc simulations and

other areas.

OPNET are significantly different. It is definitely unclear which is the “right”

behavior.The graphical interface simplifies most of the routine operations, while the
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