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ABSTRACT

The complexity issues in software systems especially in the domain PF system
can be overcome using a suitable possible method. It is possible to determine reliability
of the software system during the software design level. Component reliability model for
software system for embedded real time system is kind of application that can give
limelight to the novelty theory towards software system especially on the design phase.
Timing constrain that bring fault to the software system at the end of the deployment for
complex system increase the maintenance effort thus increase the management cost of
the system. Application of component based reliability model support the idea of
component reused in development process of software system thus enable any suitable
component to fixed in the current component model. The aim of this research is to
propose a component reliability model that supports the application of component
reliability real time system for early design phase. The component based model
combined the methodology and profile of component based is enhance by integrates a
meta-model of reliability element thus enable the reliability prediction to maintain the
quality of the complex software of develop system. The software process model line up
the reliability prediction analysis process through related reliability equation for
monitoring the accuracy of reliability component model and thus compare the result

with existing approach model through NIMSAD.
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ABSTRAK

Isu-isu yang kompleks dalam sistem perisian terutamanya dalam medan sistem
PF boleh diatasi dengan menggunakan kaedah yang sesuai. la adalah untuk menentukan
kebolehpercayaan bagi sesebuah sistem perisian semasa diperingkat reka bentuk perisian
model. Kebolehpercayaan komponen untuk sistem perisian untuk sistem terbenam masa
nyata adalah jenis aplikasi yang boleh memberi perhatian kepada sesuatu teori yang baru
ke arah sistem perisian terutama pada fasa reka bentuk. Kerumitan masa boleh
membawa kerosakan pada sistem perisian di akhir pelaksanaan untuk sistem kompleks.
Ini akan meningkatkan usaha penyelenggaraan seterusnya meningkatkan kos pengurusan
sistem. Penggunaan komponen berdasarkan model kebolehpercayaan menyokong idea
penggunaan semula komponen dalam proses pembangunan sistem perisian yang
membolehkan mana-mana komponen yang sesuai untuk mengekalkan model komponen
semasa. Tujuan kajian ini adalah untuk mencadangkan model kebolehpercayaan
komponen yang menyokong aplikasi kebolehpercayaan komponen sistem masa nyata
untuk fasa reka bentuk awal. Model berasaskan komponen gabungan metodologi dan
profil komponen berasaskan boleh ditingkatkan dengan mengintegrasikan meta-model
unsur kebolehpercayaan dengan itu membolehkan ramalan kebolehpercayaan untuk
mengekalkan kualiti perisian kompleks membangunkan sistem. Garis model proses
perisian sehingga proses analisis kebolehpercayaan ramalan melalui persamaan
kebolehpercayaan yang berkaitan untuk memantau ketepatan model komponen

kebolehpercayaan dan dengan itu membandingkan hasil dengan model pendekatan yang

sedia ada melalui model NIMSAD.



vii

TABLE OF CONTENTS

CHAPTER TITLE PAGE
DECLARATION ii.
DEDICATION iii.
ACKNOWLEDGEMENT iv.
ABSTRACT V.
ABSTRAK Vi,
TABLE OF CONTENTS vii.

LIST OF TABLES viii.
LIST OF FIGURES ix.
LIST OF ABBREVIATIONS > &
1 Introduction 1
1.1 Introduction 1
1.2 Challenges of CBSE 3
1.3 Challenges of PerFAM 5
1.4 Motivation of Study 6
1.5 Problem Statement 7
1.6 Aim of Study 8
1.7 Objective of Study 9
1.8 Scope of Study 9
1.9 Thesis Outline 10
2 Literature Review 11

2.1 Introduction 11



4

4.1
42

43
44

2.2 Precision Farming System

2.3 Component Based Software Engineering
2.3.1 The CBSE Methodology
2.3.2 UML Profile

2.4 Reliability

2.5 Summary

Research Methodology

3.1 Introduction
3.2 Research Operation Framework

3.2.1 Phase 1:Literiture Review
3.2.2 Phase 2: Problem Definition Phase

3.2.3 Phase 3: Integration of CBSE and
MDE for system reliability phase

3.2.4 Phase 4 Proposed Integrated
Component Based Reliability Model

3.2.5 Phase 5 Methodology of CBRM

3.2.6 Phase 6 Evaluation of Proposed
Model and final report writing

3.3 Research Design Framework

3.4 Case Studies
3.3.1 Mushroom House System
3.3.2 Robotic Wheelchair System
3.6 Summary

Methodology for Component Based
Reliability Model
Introduction

Methodology for Component Based Reliability
Model Development
Gather Information

Identification of Meta-model

12
24
25
29
30
35
36
36
36
38

38

38

39

39

39

40

41
41

45
46

46
47

48
49

viii



44.1 1CBM Model
442 PerFAM Model
443 Meta-Model Selected

4.5 Structure and Behavior Model
4.6 Validation for the Component Based Software
Reliability Integration
4.6.1 The Validation Result
4.7 The Mapping Process of Structured and
Behavior Model
4.8 Summary
S Component Based Reliability Model
5.1 Introduction
5.2 Software Process Engineering Model (SPEM)
5.3 Component Reliability Model
5.3.1 Component Behavioral Model
5.4 A Component Based Reliability Model
Prediction
5.4.1 Estimate the reliability parameter-
General Parameter
5.4.2 Estimate the reliability parameter-
Activity
5.43 Estimate the reliability parameter-
Resource
5.4.4 Estimate the reliability parameter-
System Scenario
5.4.5 Model Validation
5.5 NIMSAD
56  Summary
6 Conclusion and Future Work
6.1 Chapters Summary
6.2 Contributions
6.3 Future works
REFERENCES

49
54
57
59
61

63
66

74
78
75
76
H
80
82

86

86

38

91

92
93
95
96
96
97
98

Xvii



