
Table of Contents

Acknowledgment iii
Abstract v
Table of Contents vii
List of Figures xi
List of Tables xv

1 Introduction 1
1.1 Problem Statement 2
1.2 Solution Idea and Research Questions 9
1.3 Research Challenges and Contributions 12
1.4 Practical Implications 20
1.5 Outline 22

2 Foundations 23
2.1 Software Architecture Definitions 23
2.2 Design Dimensions 25
2.3 Architectural Tactics, Patterns and Strategies 28
2.4 Architectural Separation of Concerns 31

2.4.1 Views and Perspectives 31
2.4.2 Issues with Cross-cutting Concerns 37

3 Architecture Meta-Model 39
3.1 Element and Relation Types 39

3.1.1 Components and Connectors 40
3.1.2 Modules 44
3.1.3 Allocation Types 45

3.2 Inter-Element Type Relations 52
3.2.1 C&C - Modules 52
3.2.2 C&C - Allocations 53
3.2.3 Modules - Allocations 55

3.3 Tactic Meta-Model 57
3.3.1 Implementation Tactics 57
3.3.2 Execution Tactics 59

4 Aspect-oriented Architecture Model 61
4.1 Foundations 61

4.1.1 Aspect Orientation 61
4.1.2 Aspect-oriented Modeling 64

4.2 Related Work 66
4.2.1 Architectural Aspects 66
4.2.2 Connector Composition 67

4.3 Architectural Join Point Model 68

Bibliografische Informationen
http://d-nb.info/101074058X

digitalisiert durch

http://d-nb.info/101074058X


Table of Contents T a b l e o f Contents

4.3.1 Architectural Base 68
4.3.2 Architectural Aspects 69
4.3.3 Architectural Adaptation Subjects 70
4.3.4 Pointcut Definition Language 72
4.3.5 Weaving of Architectural Models 78

5 Aspect-oriented Design Method 87
5.1 Foundations 87
5.2 Design Method Overview 89
5.3 Designing Connectors under Constant Change 91

5.3.1 Compositional Issues 91
5.3.2 Change Issues 94

5.4 Managing Compositional Interactions 95
5.4.1 Classification of Interactions 95
5.4.2 Interaction Detection 100
5.4.3 Generating Fluents from Weaving Specifications 105
5.4.4 Composition Process 110

5.5 Pointcut Evolution 112
5.5.1 Evolution Scenarios 112
5.5.2 Pointcut Evolution Guidelines 113
5.5.3 Reflective Pointcut Expressions 117

6 Tool Support 119
6.1 Automated Steps 119
6.2 Composition Process 121

6.2.1 Interactive Join Point Selection 121
6.2.2 Pointcut Generation 124
6.2.3 Model Checking 124
6.2.4 Model Weaving 125

6.3 Simulation 126

7 Validation 129
7.1 Overview 129
7.2 Hypotheses 130
7.3 Controlled Experiment 131

7.3.1 Experiment Design 132
7.3.2 Experiment Execution 132
7.3.3 Analysis and Interpretation 133
7.3.4 Threats to Validity 140
7.3.5 Experiment Conclusions 141

7.4 Composition Validation 143

8 Summary and Outlook 147
8.1 Results and Contributions 147

8.1.1 Aspect-oriented Architecture Model 147
8.1.2 Design Method 149
8.1.3 Tool Support 150
8.1.4 Validation 151



Table of Contents

8.2 Limitations 152
8.2.1 Aspect-oriented Architectural Model 152
8.2.2 Design Method 152
8.2.3 Tool Support 153

8.3 Future Work 153
8.3.1 Aspect-oriented Model Compositions 153
8.3.2 Model-based Development 154
8.3.3 Model-based Simulations 154
8.3.4 Extended Validations 155

8.4 Concluding Remarks 155

References 156

Appendix A: Experimentation Material 163

Lebenslauf 183


