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Recurring problems

Development is expensive: time & costs

Development of software families
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Motivation

Software Product Lines
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Safety-critical systems require correctness

Testing cannot guarantee correctness
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Motivation: Correctness of Software Product Lines

Deductive verification using feature-based specifications
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Motivation: Verification of Software Product Lines

Product-based verification verifies every product individually

Application of the same rules for
each product

Unnecessary proof parts
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Partial Proofs

Splitting up proofs in proof start and proof completion
Based on abstract constraints[1] and partial proofs[2,3]

Splitting index: variation points of specification

[1] Knüppel et al. (2020): Using Abstract Contracts for Verifying Evolving Features and Their Interactions

[2] Kuiter (2020): Proof Repositories for Correct-by-Construction Software Product Lines 

[3] Kuiter et al. (2022): Verification Strategies for Feature-Oriented Software Product Lines
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Implementation in VarCorC

Verification using modified version of KeY[1,2]

Three case studies

Parameter: Proof nodes & verification time
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Evaluation

[1] Pelevina (2015): Realization and Extension of Abstract Operation Contracts for Program Logic

[2] Kuiter (2020): Proof Repositories for Correct-by-Construction Software Product Lines 
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Evaluation: Proof Nodes
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Evaluation: Verification Time
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Product-based verification of software product lines

Introduction of partial proofs:

Proof start and proof completion

Evaluation: Trend of improvement for large-scale SPLs
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Conclusion
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