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Abstract  Abstraction plays a fundamental role in combating state-space explosion in model
checking. In a complete abstract interpretation-based view, the authors reduce the state space of
a Kripke structure in order to obtain a minimal abstract state translation system that strongly pre-
serves a given temporal specification language CTL. According to a relation between complete-
ness of abstract interpretations and strong preservation of abstract model checking, the problem
of minimally refining abstract model in order to make it strongly preserving CTL can be formula-
ted as a minimal abstract domain refinement in abstraction interpretation in order to get complete-
ness, and this refined complete abstract domain always exists. Given initial abstract domain, we
can obtain a minimal abstract domain which is complete for the standard operators of CTL by the
iterative computation of the fixpoint. Moreover, the corresponding partition is the coarsest parti-
tion which is strong preserving for CTL. The authors show that the abstract domain is complete
for the standard operators of CTL iff it is complete for complement and standard predecessor

transformer operators.
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BT WAL g 19 5/ OP-58 & 54K eop () B I X
CTL Fe A W5 47 B8 I A e » B eop () = pen. .
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TR B 1 L) 73 K5 A Pere = par (eop (M (P))) L FF
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dition checked at each state, and also yields extremely useful
counter examples if model checking fails. As key issue in
model checking, abstraction is a method for reducing the
state space of the checked system. When model checking
using abstraction, the main concern is that the abstractions
must be property-preserving. There are two forms of proper-
ty preservation: Weak Preservation and Strong Preservation.
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showed that completeness of an abstract interpretation is a
property which does not depend on the abstract semantic op-
erations but on the underlying abstract domains only. This
opened up the question of making abstract interpretations
complete by least refinements of abstract domains. However,
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characterized as fixed point solution of abstract domain equa-
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