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Deductive verifier for (sequential) Java

Java Modeling Language (JML)

Modular specification/verification

Dynamic Logic (JavaDL), sequent calculus

Automatic and interactive application of rules

Symbolic Execution

Dynamic Frames

Counterexample generation

Information flow proofs
Testcase generation
. . .
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KeY

https://www.key-project.org
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Workflow



precondition ϕ

program p

postcondition ψ

ϕ→ ⟨p⟩ψ



Live Demo!
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Interactive Java Verification with KeY



TimSort (930 LOC, 460 Spec.) q [Gouw et al. 2015]

DualPivotQuickSort (340 LOC) ✓ [Beckert et al. 2017]

IdentityHashMap (140 LOC, 350 Spec.) ✓ [Boer et al. 2022]

Super-Scalar Sample Sort (900 LOC) ✓

. . .
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Case studies







Property
Checker

active tools

. . .

JJBMC

passive tools

KeY

. . .

type annotations

Java source

user-defined JML
specifications

additional JML
statements (as-
sume/assert)

tool results

Input Generated Output

proof management
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Tool cooperation



Feel free to try out KeY:

https://www.key-project.org/download/

My current work/research
Interaction concepts

Tool cooperation (type systems, model checkers, SMT solvers, interactive
theorem provers, . . . )

Engineering: Useful APIs for the community
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Conclusion
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