Contents

1. Whys and Wherefores

1.1. Why Models of Parallelism ?

1.2. Specification in a Variety of Styles.
1.3. An Overview of the Basic Model.
1.4. The Contents of the Book.

2. Behavioural Presentations
2.1. Introduction.
2.2. Examples.

2.3 Basic Properties of Behavioural Presentations.

Notes.

3. Discrete Behavioural Presentations
3.1. Introduction: Zeno's Paradoxes.

3.2. Discreteness.

3.3. A Characterisation of Discrete Behavioural
Presentations.

Notes.

4. Order Theoretic Properties of Left-Closed Behavioural

Presentations

4.1. Introduction.

4.2. Consistent Completeness.
4.3. Prime Algebraicity.
Notes:

5. Event Structures and Closures of Behavioural

Presentations
5.1 Introduction.

5.2. Event Structures and Behavioural Presentations.

5.3. Closure of Behavioural Presentations.
Notes.

Bibliografische Informationen
http://d-nb.info/949289388

digitalisiert durch

WUl ==

16
18
20
25

26
26
28

30
37

38
38
39
40
43

44
44
45
49
54


http://d-nb.info/949289388

6. Another Event Structure Model

6.1 Introduction.

6.2. The Model.

6.3. Behavioural Presentations Which Represent Event
Structures.

Notes.

7. Properties of Behavioural Presentations
7.1. Introduction.

7.2. Asynchrony.

7.3. Left-Closure and Discreteness.

7.4. Determinacy.

7.5. Concurrency.

7.6. Closure.

8. Karp and Miller Computation Graphs

8.1. Introduction.

8.2. The Model and its Node-Set Sequence Semantics.
8.3. Behavioural Presentation Semantics.

8.4. Comparing the Semantics.

Notes.

9. Trace and Vector Languages
9.1. Introduction.

9.2. Basic Definitions and Properties.
9.3. Equivalence of the Models.
Notes.

10. Order Theoretic Properties of Vector Languages
10.1. Introduction.

10.2. Consistent Completeness.

10.3. Prime Algebraicity.

10.4. Left-Closed Vector Languages.

10.5. Parallel Composition.

Notes.

11. Determinacy

11.1. Introduction.

11.2. Strongly Forward Stable Vector Languages.
11.3. Simple Vector Languages.

Notes.

12. Linguistic Behavioural Presentations
12.1. Introduction.

56
56
57

62
65

66
66
66
67
68
72
74

75
75
76
78
86
91

93
93
94
102
104

105
105
105
113
117
118
120

122
122
122
125
133

134
134



12.2. The Structure of B, ,.

12.3. Strong Forward Stability Revisited.
Notes.

13. Unambiguous Transition Systems

13.1. Introduction.

13.2. Transition Systems.

13.3. Properties of Unambiguous Transition Systems.
13.4. Bisimulation.

13.5. Computation Graphs Revisited.

Notes.

14. General Transition Systems
14.1. Introduction.

14.2. Behaviour of Transition Systems.
14.3. Strong Equivalence.

14.4. Strict Equivalence.

15. Asynchronous Transition Systems
15.1. Introduction.

15.2. The Automata.

15.3. Equivalences.

Notes.

16. Condition/Event Systems: Process and Occurrence

Net Semantics

16.1. Introduction.

16.2. Net Theory, C/E Systems and Process Semantics.
16.3. Occurrence Net Semantics.

Notes.

17. Condition/Event Systems: Asynchronous Transition

System Semantics

17.1. Introduction.

17.2. Asynchronous Transition System Semantics.
17.3. Comparison of the Semantics: Preliminaries.
17.4. From Behavioural Presentations to Processes ...
17.5. ...And Back Again.

18. Loosely Coupled Systems

18.1. Introduction.

18.2. Pure Loosely Coupled Systems.

18.3. Loosely Coupled Systems with Transitions.

136

149
151

152
152
154
161
164
167
170

173
173
174
177
178

183
183
184
187
189

190
190
191
197
199

200
200
201
203
206
213

224
224
225
229



19. Categorical Connections

19.1. Introduction.

19.2. Asynchronous Transition Systems.
19.3. Trace Languages.

19.4. Discrete Behavioural Presentations.

20. Categorical Applications
20.1. Introduction.

20.2. Reduction Morphisms.

20.3. Products.

21. An Application: Realisation by Nets
21.1. Introduction.

21.2. Conditions for Realisation.

21.3. Representation of Loosely Coupled Systems.
Notes.

22. Hybrid Transition Systems

22.1. Introduction.

22.2. The Model.

22.3. Classes of Hybrid Transition Systems.
Notes.

23. The Keller Parallel Computation Model
23.1. Introduction.

23.2. The Model and its Transition System Semantics.
23.3. A Hybrid Transition System Semantics for General
Nets.

23.4. Hybrid Transition System Semantics for Parallel
Programs.

23.5. Comparison of the Semantics.

Notes.

24. From Path Expressions to TCSP

24.1. Introduction.

24.2. Syntax and Marked, Labelled Net Semantics.
24.3. Hybrid Transition System Semantics.

24.4. Comparison of the Semantics.

24.5. Embedding COSY Into TCSP.

Notes.

25. The Nivat/Arnold Process Model
25.1. Introduction.

25.2. The Model and its Vector Semantics.
25.3. Process Structure.

231
231
232
235
240

251
251
251
258

266
266
267
273
280

281
281
282
299
303

304
304
305

308

314
318
319

320
320
322
328
332
337
340

342
342
343
348



25.4. Hybrid Transition System Semantics.

25.5. Comparison with the Path/Process Notation.
25.6. Process Structure and Occurrence Nets.
Notes.

26. Constructions on Hybrid Transition Systems
26.1. Introduction.

26.2. Recursion.

26.3 Non-Recursive Constructions.

Notes.

27. Process Calculus (CCS)

27.1. Introduction.

27.2. Syntax and Transition System Semantics.
27.3. Hybrid Transition System Semantics.
27.4. Properties of Expressions.

27.5. Comparison of the Semantics.

Notes.

28. Theoretical CSP

28.1. Introduction.

28.2. TCSP and its Failure /Divergence Semantics.

28.3. Hybrid Transition System Semantics.

28.4. Comparison of the Semantics.

28.5. Extending the Hybrid Transition System Semantics.
Notes.

29. Conclusions: Theories of Parallelism
Appendix. Review of Mathematical Prerequisites

References

Index

351
358
363
367

368
368
368
375
382

383
383
384
388
394
399
413

415
415
416
429
432
446
450

452

457

463

471



