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The Verification Tool CPAchecker

▶ Extensible framework for static software analysis
▶ Based on the CPA concept
▶ Used for C programs, but other front ends exist

▶ Written in Java (Java 17)
▶ Open source
▶ ≥ 104 contributors

https://cpachecker.sosy-lab.org
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Overview of Approaches

Configuration

Configurable Program Analysis (CPA)

Memory Graphs

Intervals Interpolation

BDDsPredicate Abstraction

Explicit Value

Block-Abstraction
Memoization (BAM)

k-Induction
Bounded Model
Checking (BMC)

CEGAR
Lazy Abstraction

Interpolation
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Configuration in SV-COMP’23

Strategy selection based on
▶ properties
▶ program structure

Reachability

Data Races

Termination

No Overflows

MemSafety

Recursion

Concurrency

Loop-free

Single-Loop

Complex Data

Other

Predicate and Value analysis

BDD-based analysis

BMC and predicate analysis

SymExec, Value, Pred, IMC

Predicate analysis and k-Induction

Sequential combination

Predicate and Value analysis

Lassos and ranking functions

Predicate analysis

Symbolic memory graphs
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Sequential Combination SV-COMP’23

Symbolic
Execution
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New: Data Races CPA

Collect Memory
Acesses

Add synchro-
nizations

Check conflict-
ing Memory

accesses

Report Races

Locks Atomic R/W

T creation
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Achievements in SV-COMP’23

▶ Verification:
Gold Silver Bronze

0 1 2

▶ MemSafety, Falsification, Overall

▶ Room for improvement
▶ scanf (Juliet)
▶ Symbolic Memory Graphs v2
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