I Contents

1. Introduction 3 1.1 Overview 3 1.2 Design complexity 6 1.3 Design methodology 11 1.4 Design description languages 13 1.5 Design environments 13 1.6 Requirements and problems 15

2. Design tool integration 19 2.1 Overview 19 2.2 Interoperability 20 2.3 Interchangeability 22 2.4 Integration dimensions 23 2.5 Integration levels 26 2.6 Granularity 28 2.7 Integration approaches 29 2.8 Tool observability and controllability 30 2.9 Related work 37 2.10 Conclusions 39

3. Workman’s tools 41 3.1 Information modelling 41 3.2 Syntax specification 44

4. Tool encapsulation architecture 49 4.1 Overview 49 4.2 A new framework service 50 4.3 Component architecture 52 4.4 Wrapping compiled “C” and “C++” objects 57

5. Design information management 67 5.1 Overview 67 5.2 Conceptual schema 67 5.3 The design information programming interface 81 5.4 Case studies: Implementing design information management 88 5.5 Related work 99

II

6. Processing design description files 103 6.1 Overview 103 6.2 Requirements 107 6.3 Approach 108 6.4 A specification language for HDL syntax 111 6.5 The generated parser and tree constructor 114 6.6 Extension language interface 117 6.7 Case study: VHDL 122 6.8 Related work 133

7. Case Study: Design system for high-level synthesis 137 7.1 Overview 137 7.2 Design flow 139 7.3 Building the environment 142 7.4 The implementation 148 7.5 Discussion 149 7.6 Related work 152

8. Conclusions 155 8.1 Statement of problem 155 8.2 Solution approach 156 8.3 Technology developed 157 8.4 Advantages 159 8.5 Disadvantages 160 8.6 Outlook 160

References 163

Acronyms 171

Appendix. Design example: The DP32 microprocessor 173

Samenvatting 177

Summary 179

Acknowledgements 181

About the author 183