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Introduction to Abstract Interpretation

 What is an Abstraction?

 The Galois Insertion

 Proving Correctness

 Widening Operator

These notes are based on lecture notes made available
by Jeff Foster (CMSC 631, Fall 2003), David Schmidt, and Alex Aiken 

CS653 Lecture Abstract Interpretation 2

What is an Abstraction?

 A property from some domain

Blue (color)

Planet (classification)

6000..7000km (radius)



2

CS653 Lecture Abstract Interpretation 3

Abstraction Function

 The abstraction function α maps each concrete set within the lattice to the
best abstract value.

Concrete Domain Abstract Domain

α
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Concretization Function

 The concretization function γ maps each abstract value to concrete values
it represents.

Concrete Domain Abstract Domainγ
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Composing α and γ

 Abstraction followed by concretization is sound but imprecise.

Concrete Domain Abstract Domain
 γ ο α
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α and γ Form a Galois insertion

 α and γ are monotonic
– recall: f is monotonic if x<=y implies f(x) <= f(y), order preserving

 S ⊆ γ (α ( S) ) for any concrete set S

 α ( γ ( A ) ) = A for any abstract element A
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Widening (see perspectives paper for an example)


