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Résumé :  
In this work we apply abstract domain operations to systematically compare semantics. In 1997, Cousot introduced a hierarchy where semantics are related with each other by abstract interpretation.

In this field we consider the standard abstract domain transformers, devoted to refine abstract domains in order to include attribute independent and relational information, respectively the reduced product and power of abstract domains, as domain operations to systematically design and compare semantics by abstract interpretation.  We first prove that natural semantics can be decomposed in terms of complementary attribute independent observables, leading to an algebraic characterization of the symetric structure of the hierarchy. Moreover, we prove that a specular hierarchy of non-standard semantics modeling transfinite computations of programs can be specified in such a way that the standard hierarchy can be derived by abstract interpretation. We prove that non-standard transfinite

denotational and predicate transformer semantics can be both systematically derived as solutions of simple abstract domain equations involving the basic operation of reduced power of abstract domains. This allows us to prove the optimality of these semantics, i.e. they are the most abstract  semantics in the hierarchy which are compositional and observe respectively the terminating and initial states of transfinite computations, providing an adequate mathematical model for program manipulation.
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