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ABSTRACT

Despite the ability of current technologies to integrate different applications
together, it also makes integrating application and systems more complicated due to
poor reusability and coupling in the present technologies. The integration solution of
a traditional enterprise application usually focuses on Point to Point (P2P)
integration. Generally, this type of integration creates tight coupling and complex
integration. Service Oriented Architecture (SOA) based integration application is the
most current solution which transforms IT systems into highly reusable and loosely
coupled services. Web Services are the most prominent and experienced technology
under the SOA’s flag. But using Web Services in SOA-Based integration alone still
provides P2P integration. The middleware Enterprise Service Bus (ESB) and
orchestration language Business Process Execution Language (BPEL) together can
provide loosely coupled and reusable integration. Web Services and ESB/BPEL have
a different level of reusability. Consequently, this study attempts to investigate the
reusability level of ESB/BPEL as compared to Web Services. The evaluation of
ESB/BPEL and Point to Point Web Services (P2PWS) has been conducted using the
Islamic Banking System integration case study. The implementation services were
examined and evaluated using quality model metrics to exhibit the reusability level
of ESB/BPEL and P2PWS. Besides the reusability level, the response time of the two
approaches has been measured to illustrate architecture impact on performance. The
result shows that the ESB/BPEL had a higher level of reusability but poor response
time as compared to P2PWS.
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ABSTRAK

Walaupun teknologi masa kini berupaya mengintegrasikan aplikasi yang
berlainan, ia juga membuat integrasi aplikasi dan sistem lebih rumit disebabkan oleh
kebolehgunaan semula yang kurang memuaskan dan gandingan dalam teknologi
sekarang. Penyelesaian integrasi dalam aplikasi perusahaan biasa lazimnya tertumpu
kepada integrasi titik ke titik (P2P). Secara amnya, integrasi sebegini membentuk
gandingan yang ketat dan integrasi yang rumit. Aplikasi integrasi berdasarkan
berorientasikan perkhidmatan seni bina (SOA) ialah penyelesaian yang paling terkini
yang mengubah sistem IT menjadi perkhidmatan sistem guna semula yang tinggi dan
hubungan gandingan yang longgar. Perkhidmatan Web adalah teknologi yang paling
ketara dan paling lama digunakan dibawah bendera SOA. Tetapi menggunakan
perkhidmatan Web di dalam integrasi berdasarkan SOA sahaja masih menyumbang
kepada integrasi P2P. Perantaraan Bas Perkhidmatan Perusahaan (ESB) dan (BPEL)
bersama-sama menyumbang kepada gandingan yang longgar dan integrasi
penggunaan semula. Perkhidmatan Web dan ESB/BPEL mempunyai tahap
kebolehgunaan semula yang berbeza. Oleh itu, kajian ini cuba untuk menyiasat tahap
penggunaan semula ESB/BPEL berbanding dengan perkhidmatan Web. Penilaian
ESB/BPEL dan (P2PWS) telah dikendalikan menggunakan kes kajian integrasi
sistem perbankan Islam. Implementasi perkhidmatan-perkhidmatan telah dikaji dan
dinilai menggunakan metrik model kualiti untuk menunjukkan tahap kebolehgunaan
semula ESB/BPEL dan P2PWS. Selain daripada tahap kebolehgunaan semula,
tempoh tindak balas kedua-dua pendekatan tersebut telah diukur untuk
menggambarkan kesan reka bentuk ke atas pencapaian mereka. Keputusan
menunjukkan bahawa ESB/BPEL mempunyai tahap tempoh tindak balas semula
yang lebih tinggi tetapi , tempoh tindak balas yang kurang memuaskan berbanding
dengan P2PWS.



CHAPTER

TABLE OF CONTENTS

TITLE

DECLARATION OF THESIS STATUS
SUPERVISOR DECLARATION
TITLE PAGE

STUDENT DECLARATION
DEDICATION
ACKNOWLEDGEMENT
ABSTRACT

ABSTRAK

TABLE OF CONTENT

LIST OF FIGURES

LIST OF TABLES

LIST OF ABBREVATION
LIST OF APPENDIX

1 INTRODUCTION

1.1

Preview

1.2 Problem Background

1.3

Problem Statement

1.4 Research Aim

1.5

Research Objectives

1.6 Research Scopes

1.7 Research Significant

PAGE

i
il

v

vi
vii
X1
Xiii
X1V

xvi

vii



1.8

Research Organization

LITERATURE REVIEW

2.1
2.2

23

24

2.5

Introduction

Service Oriented Architecture

2.2.1 Services

2.2.2 Advantages of SOA

2.2.3 Basic components of SOA

2.2.4 SOA Architecture

SOA and Integration

2.3.1 Web Service

2.3.2 Enterprise Application Integration (EAI)
2.3.2.1 Point-to-Point Integration
2.3.2.2 Traditional EAI

2.3.2.3 Enterprise Service Bus

A Web Service Choreography
Interface

B Business Process Execution
Language

2.3.3 Comparison of Integration Approaches
Related Work

2.4.1 SOA Based Integration Application
2.4.2 SOA in Banking System

Summary

METHODOLOGY

3.1
3.2

Introduction
Research Processes
3.2.1 Problem Formulation

3.2.2 Literature Review

10

11
11
11
12
13
13
15
16
17
18
18
19
20

25

26
29
29
32
34

35
35
35
36
37

viii



3.2.3 Propose Integration Approach
3.2.4 Implementation
3.3 Research Framework

3.4 Case Study

3.5 Summary

REQUIREMENTS AND ANALYSIS
4.1 Introduction

4.2 As-Is Architecture

4.3 System Integration requirement
4.4 Islamic Banking Scenario

4.5 To-be Architecture

4.6 Summary

IMPLEMENTATION
5.1 Introduction
5.2 System Implementation
5.2.1 Application Layer Implementation
5.2.2 Service Layer
5.2.3 Integration Layer
5.2.3.1 Point to Point Implementation
5.2.3.2 ESB Implementation
5.2.4 Service Layer and Business Process Layer
5.2.5 Presentation Layer
5.3 Case Study

5.4 Implementation Comparison

5.5 Summary

EVALUATION AND TESTING

6.1 Introduction

37
38
39
40
44

45
45
45
47
49
51
58

59
59
59
60
63
65
65
67
69
72
73
76
77

78
78

X



6.2 Reusability Metric
6.2.1 Business Commonality
6.2.2 Service Modularity
6.2.3 Service Adaptability
6.2.4 Standard Conformance
6.2.5 Reusability

6.3 Performance Testing

6.4 Evaluation and Testing Result
6.4.1 Evaluation Result

6.4.2 Test Result

6.5 Summary

7 CONCLUSION AND FUTURE WORK
7.1 Introduction
7.2 Summary
7.3 Contribution

7.4 Future Work

REFERENCES

Appendix A
Appendix B
Appendix C

78
79
80
80
80
81
81
82
82
86
&9

91
91
91
93
93

95-100

101-123
124-128
129-138



