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Abstraction-based model checking
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(infinite states)

Abstract labelled transition system 
𝑃1 = {𝑥 = 𝑦, 𝑥 = 0}
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Abstract labelled transition system 
𝑃2 = {𝑥 = 𝑦, 𝑥 = 0, 𝒙 = 𝒚 − 𝟏}

Craig Interpolation
[Cra57] William Craig. Linear reasoning. a new 
form of the herbrand-gentzen theorem
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Eldarica (abstract interpolation)
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Abstract Interpolation
[Gui16] Philipp Rümmer. Guiding craig
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form of the herbrand-gentzen theorem



Eldarica (abstract interpolation)
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Guiding interpolation
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Variable role
[Var17] Systematic predicate abstraction 

using variable roles

Abstract Interpolation
[Gui16] Philipp Rümmer. Guiding craig
interpolation with domain-specific 
abstractions



Relevance filter for templates
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Overview
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Train a generator to generate templates
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Summary

• Goal: filter templates to guiding interpolation for model checking

• Preliminary results: 
• Built a relevance filter
• General tool: provide horn clauses in text-level and graph-level 

embedding.
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NNsProgram
Function

Graph or text embedding

Graph or text

Example: function name prediction
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Next step

• Feed the filtered templates back to model checker.

• Transform horn clauses to graph representation.

• Bigger and more diverse datasets.
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Benchmarks and tools

• Benchmarks (C programs)
• SV-COMP’16 categories "Integers and Control Flow" and "Loops“, and 

loop invariant generation [Svc16]

• Tools
• Model checker: Eldarica [Eld18]
• Theorem Solver: Princess[Pri08]
• Text embedding: Doc2vec [Dis14]
• Graph embedding: Graph2vec [nod16]
• Graph processing: Graphviz [Gra12] and NetworkX [Net19]
• Neural network structure: CNNs [Ima12] and Denses [Dee16]  
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Template selection (training process)
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Eldarica Node2vec
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Program + Hints

Eldarica
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Counterexample (path):

Separated path (query):

Separated path (query):

Abstract labelled transition system 
𝑃1 = {𝑥 = 𝑦, 𝑥 = 0}

Abstract labelled transition system 
𝑃2 = {𝑥 = 𝑦, 𝑥 = 0, 𝒙 = 𝒚 − 𝟏}Source code
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Counterexample (path):

Separated path (query):

Separated path (query):

Abstract labelled transition system 
𝑃1 = {𝑥 = 𝑦, 𝑥 = 0}

Abstract labelled transition system 
𝑃2 = {𝑥 = 𝑦, 𝑥 = 0, 𝒙 = 𝒚 − 𝟏}Source code
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Abstract Interpolation

Template1: 𝑥1 − 𝑖1
Template2: 𝑗

Source code

Original query

Modified query

Interpolation: 𝐼2 = (𝑥1 ≥ 𝑖 + 𝑗)

Interpolation: 𝐼1 = (𝑖1 ≤ 1)
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Preliminary results

• 80% accuracy in binary classification task (46 programs and 11900 
lines of training data).
• Eliminate large part of redundant templates
• Give rankings to templates
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Template selection (predicting process)
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Select random generated templates
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