
VL Semantik Winter Term 2024/2025
Lehrstuhl für Software and Computational Systems
Dirk Beyer, Matthias Kettl

Handout 2025/02/28

1 Configurable Program Analysis

1.1 Semi-Lattice

Semi-lattice E = (E,⊑,⊔,⊤) over elements of a set E, if:

• ⊑: E × E partial order over E,

• every subset M ⊆ E has a least upper bound e ∈ E,

• ⊔ : E × E → E denotes the leat upper bound of two elements,

• top element ⊤ is the least upper bound of E.

1.2 CPAs

A CPA D = (D,⇝,merge, stop) for a CFA (L, l0, G) consists of the following components:

• Abstract domain D = (C, E , J·K) with concrete states C, semi-lattice E = (E,⊑,⊔,⊤), and
concretization function J·K : E → 2C

• Abstract transfer relation⇝: E × G × E assigns to each abstract state e ∈ E possible ab-
stract successors e′ ∈ E, labelled with a corresponding CFA edge g ∈ G.

• Merge operator merge : E × E → E combines two abstract states into a new one

• Termination check stop : E × 2E → B checks whether an abstract state is already covered
by a set of given abstract states

Some CPAs you should know:

1. Location CPA

2. Observer Analysis

3. Value Abstraction

4. Predicate Abstraction

https://uni2work.ifi.lmu.de/course/W20/IfI/SV


1.3 CPA Algorithm
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