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Poster Abstract

Static Analysis of programs deduces properties of programs without executing them. They either
deduce possible properties, what may/could happen, or guaranteed properties, what must always
happen.

Static analyses may be expressed using Abstract Interpretation (Cousot and Cousot, 1977). Each
program denotes computations in some concrete universe of objects, i.e., represented by a poset
(C,C¢) and a monotone transfer function f : C' — C. An Abstract Interpretation of a program
describes computations of the program in another universe of abstract objects, i.e., a poset (A, C 4),
so that the result of the abstract execution, i.e., abstract monotone transfer function g : A — A, give
some information on the actual computations, i.e., there exists a Galois connection (C, a7y, A)
where o : €' — Aandy : A — C are defined such that o(C') C4 A < C C¢ y(A). Depending on
the purpose of the analysis g and f relates differently; ¢ is an upwards (downwards) approximation
of fwhen f T (de)yogoaand g J, (Ca)ao for.

Using a set-function to carry a probability measure we can create a belief and a plausibility
function bel, pl (Dempster, 1967). We show that Abstract Interpretation deduce bel and pl as lower
and upper bound for the correct probability of program properties w.r.t. a discrete program input
probability. Furthermore, we present a method and sufficient criteria for lifting existing Abstract
Interpretation Analyses, creating new analyses that derive safe bounds for the probability of the
properties in the form of belief or a plausibility functions over the program properties. So, given a
Galois Connection (C, o, v, A) with transfer functions f and g (satisfying the criteria) we construct
a new Galois connection (BEL, o/, ~', M) with posets (BEL = {bel | bel : C — [0,1]}, <), (M =
{m|m:A —[0,1]},C,,), and transfer functions f’, ¢’ where ¢ is a downwards approximation
of f’. This ensures f' > 7' o ¢’ o o/ allowing 7' o ¢’ o a/(bel) to serve as a safe lower bound of

1! (bel).
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