
CONTENTS

1 Introduction 2

1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.2 Problem Statement . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.3 Thesis Goals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.4 The Proposed Solution . . . . . . . . . . . . . . . . . . . . . . . . 9

1.5 Research methodology . . . . . . . . . . . . . . . . . . . . . . . . . 12

1.6 Thesis Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.7 Thesis Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2 Background 16

2.1 End-User Development . . . . . . . . . . . . . . . . . . . . . . . . 17

2.1.1 Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

2.1.2 Initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

2.2 Model Driven Development . . . . . . . . . . . . . . . . . . . . . . 25

2.2.1 Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.2.2 Initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

2.2.3 Domain-Specific Languages . . . . . . . . . . . . . . . . . 28

2.2.4 Meta-modeling . . . . . . . . . . . . . . . . . . . . . . . . . 31

2.2.5 Interoperability of Models . . . . . . . . . . . . . . . . . . 34

2.3 Variability Management . . . . . . . . . . . . . . . . . . . . . . . . 38

2.3.1 Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

2.3.2 Features for managing the variability of products . . . . 39

xi



CONTENTS xii

2.3.3 Models for managing the variability of products . . . . . 42

2.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

3 State of the Art 48

3.1 Analysis Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

3.2 Approaches for Involving Users . . . . . . . . . . . . . . . . . . . 53

3.3 Approaches for Achieving MDD Interoperability . . . . . . . . . 77

3.4 Discussion and Conclusions . . . . . . . . . . . . . . . . . . . . . . 93

4 Addressing the Involvement of Users 100

4.1 Identifying the phases of MDD processes and issues . . . . . . . 101

4.2 Collaborative Modeling . . . . . . . . . . . . . . . . . . . . . . . . 103

4.3 Overview of this work . . . . . . . . . . . . . . . . . . . . . . . . . 109

4.4 Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

4.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

5 Involving End-users in Modeling Tasks 118

5.1 Identification of User Skills and their Software Activities . . . . 119

5.2 Identification of Guidelines to Involve Users in Modeling Tasks 121

5.3 Applying the identified guidelines and interface design deci-

sions to pervasive systems . . . . . . . . . . . . . . . . . . . . . . 125

5.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

6 Achieving the Involvement of Users in Modeling Tasks with

Heterogeneous Modeling Languages 141

6.1 Supporting collaborative modeling using variability models . . 142

6.2 The Medem method . . . . . . . . . . . . . . . . . . . . . . . . . . 147

6.3 The Specification Phase . . . . . . . . . . . . . . . . . . . . . . . . 149

6.4 The Execution Phase . . . . . . . . . . . . . . . . . . . . . . . . . 153

6.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157



CONTENTS xiii

7 Medem Tool Support 161

7.1 Supporting model transformations in Steps 1-2 . . . . . . . . . . 163

7.2 Supporting variability management in Step 3 . . . . . . . . . . . 165

7.3 Supporting integration of models in Steps 5 and 7 . . . . . . . . 169

7.4 Example of usage: integrating ER and CD model descriptions . 170

7.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

8 Evaluation of the Proposal 175

8.1 PervML - Pantagruel Case Study . . . . . . . . . . . . . . . . . . 176

8.2 UIM - Sketcher Case Study . . . . . . . . . . . . . . . . . . . . . . 181

8.3 Bioengineering Kinematic - Medical Protocol Case Study . . . . 185

8.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

9 Towards the Efficient Specification of the Interoperability

Mechanisms 197

9.1 Model Transformations By-Example . . . . . . . . . . . . . . . . 198

9.2 Medem-on-demand . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

9.3 Tool Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

9.4 Application and discussion . . . . . . . . . . . . . . . . . . . . . . 209

9.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

10 Conclusions and Future Work 217

10.1 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

10.2 Assessment and Future Work . . . . . . . . . . . . . . . . . . . . 221

10.3 Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

10.3.1 Relevance of the publications . . . . . . . . . . . . . . . . 226

10.4 Projects Directed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

10.5 Final Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Bibliography 230


