Table of Contents

1 Introduction ........ccooiiiiiiiiini i 1
1.1 Summary and perspective ..........ueiiiiniiiiiiiiie e 1
12 Compositionality and modularity ..., 9
1.3 Compositional and modular completeness ......................... 12
1.4 Specification and construction of processes ............cooivniin.n 20
15 Hoare specifications and Invariant specifications ................... 29
15.1 An example of adaptation ...............cooiiiiiii 38
2 The languages DNP and TNP ...............cooovviinnnn 41
2.1 Introduction .......couirir ittt iiiiriiiiinrari i iaaans 41
2.2 The language TNP ... ..ot 43
2.3 Intuitive explanation of TNP .........coooiiiiiiiiiiiiiiiiinn., 46
2.4  Parametrization of TINP processes ............ocovvivuniiiiainnn. 52
2.5 Translation of DNP into TNP .........coiciiiiiiiiiiiiiiiiinn, 54
3 The semantics for TNP ...t 55
31 Introduction .......ooviieniiiiiniiiiiii i i s 55
32 The domain of observations .............cooviviiiiiiiiiiiiniinninn, 58
33 Prefix closures ........ocevieiiiiiiiiiiiinii ittt 67
34 Semantic OPerations ...........ooveiiiiieiiiiiiiiiii e, 71
35 Process bases ...........oviviiiiiiiiiiiiiii i 77
3.5.1 Chaotic closures .........civveruiiiiiiniiiirieinieiiiiiiiiiiinian, 77
3.6 Parallel composition .........coovvvriieiiniiiiiiiiiniii 83
3.7 Process enVIPONIMENtS . ......vueunriiversernseneenioniiasserseonens 87
38 The definition of the semantics Obs ............ccocevviiiiiiiiin 88
3.9  An alternative representation .............oiiiiiiiiiiiiin i 93
4 Correctness formulae ..............oooiiiiiiiiiiiiiiiii 99
4.1 Introduction ...vvviiieeeeieineeeiaeennrorasiratcecniienninenenanas 929
42 The syntax of assertions ...........c.ovviiiiiiiiiiiini i 100
4.3 The meaning of assertions ..........coovviviieinniriiiieiiiicnnens 102
44 Assertions in normal form ...l 106
4.5 Validity and proper validity ..........ooovviiviiiiiiiiii 112
46 Mixed termS ... .c.iiiiieiiir it i e 119
47 Correctness formulae ..........coiviiiiiiiiiiiiiiiiiiiiiiene 124
48 Substitution in correctness formulae ...l 127
49 Predicate transformers .........c.covevviiiiiiiiiiiiiiiiineeniiieens 127
410 Natural deduction and correctness formulae ....................... 135
411  Logicalrules .......ocoviiirnnniiinir it 136
412  Axioms and rules for (in-) equalities .................ocoiiiiis 139

Bibliografische Informationen o EUTSCHE|
http://d-nb.info/890365571 doratsircsren MOV RE


http://d-nb.info/890365571

4.13  Satisfiability ........ ... i
4.14  The relation between SAT and Hoare formulae ....................
4.15 Proper correctness formulae ...l
5 Proof systems for TNP ...t
5.1 Introduction .......c..viviiiiietiiinii ittt
5.2 The SAT proof system ...........covviuniieiiiiiiiiianeiarniaennns
5.2.1 Axioms for atomic Processes ............ccoiuiveriiieiioiieiiieninn.
5.2.2 Rules for the TINP constructs ..........coieviiiiiiinieiniiaennaa,
5.2.3 Adaptation rules for the SAT system .............cooviiiiiiinan
53 The Hoare SyStem .........vovvineniniirniniesrionrasnenenanncannss
5.3.1 Axioms for atomic Processes ..............coieiiiiiiiiiiiiiaaiaas
5.3.2 Rules for the TNP constructs ...........coooiviiiieninniiennnn.
5.3.3 Adaptation rules for the Hoare system .....................co0000
5.3.4 [Extra adaptation rules for the Hoare system ......................
5.4 The Invariant System .........coiiiiiiiiiiiniiiiiiiiiiiiiieriianes
5.4.1 Axioms for atomic processes ............c.iiiiiiiiiiiiiiiiiiiiian.,
5.4.2 Rules for the TINP constructs .........covvreiuneunurineeneenanns
5.4.3 Adaptation rules for the Invariant system .........................
5.5 Scott’s inductionrule ...... ... i
5.6 The soundness of the SAT system ...........ccovvvvinveinennnnens.
5.7 The soundness of the Hoare system ...............................
5.7.1 The Hoare-SAT transformation ..............coveinvirivieiiennn.,
58 Soundness of the Invariant system ...........................o..l.
6 Completeness .............coiiiiiiiiiiiiiiiiiiiiiierinriaennnss
6.1 Introduction ........c.viiiiiiiiii it i e i
6.2 The expressive power of specifications ...................cevenn...
6.3 Characteristic specifications .................coociiiiiiiii i,
6.4 Expressiveness of characteristic assertions .........................
6.5 Characteristic assertions and recursion again ......................
6.6 Compositional completeness of the SAT system ...................
6.7 Modular completeness ............cooeiiiiiiiiiiiiii e
7 The Hoare and Invariant systems ............................
71 The SAT-Hoare transformation ...............cooiiviiiiiiniennn.
7.2 Compositional completeness for the Hoare system .................
7.3 Freeze predicates ............ccooiieiiiiiiiiiii i
7.4 Adaptation completeness for the Hoare system ....................
7.5 The Invariant system ............ccoooiiiiiiiiiiiiiiiiin.
References

..............................................................

197
197
197
201
206
213
215
224



