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Many Verifiers with Different Strengths
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https://sv-comp.sosy-lab.org/2022/results/results-verified


Many Verifiers Combine Techniques
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https://doi.org/10.1007/978-3-030-99527-0_20
https://doi.org/10.1007/978-3-030-99527-0_20


Examples of Tool Combinations from Literature

Technique Year
Counterexample Checking [15] 2012
Conditional Model Checking [6] 2012

Precision Reuse [12] 2013
Witness Validation [3, 2] 2015, 2016

Execution-Based Validation [4] 2018
Reducer [8] 2018

CoVeriTest [7] 2019
CondTest [11] 2019
MetaVal [14] 2020
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Motivation for CoVeriTeam

Tool combinations were developed ad hoc. We missed
I a conceptual framework for composing verification tools
I a common interface for tools
I mechanisms safeguarding from undesirable side effects of

tool execution in the combinations

CoVeriTeam aims to make developing tool combinations
systematic and easy to maintain.
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Running Example

Confirmed

Unconfirmed

Program

Specification

Verifier Validator

Witness validation
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Simplified Domain Model
ActorActors

Analyzer Transformer

Verifier ValidatorTester Reducer Instrumentor

ArtifactArtifacts

ProgramSpecification Justification

CounterExample Proof
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Compositions

Actor a1 Actor a2

(a) SEQUENCE

Actor a1

Actor a2

(b) PARALLEL

Actor a1

Actor a2

?

true

false

(c) ITE

Actor a ?

(d) REPEAT

Compositions in CoVeriTeam
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Running Example

Confirmed

Unconfirmed

Program

Specification

Verifier Validator

verifier validator?
true

false
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Running Example in CoVeriTeam

Running Example in CoVeriTeam Language
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Actor Execution
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Actor Execution

Reusing features from BenchExec [13]̧
I tool-info modules

I prepare the command for the tool
I parse tool output

I RunExec
I execute tools in isolation
I measure resource consumption
I enforce resource limits
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Tool-info Module

Using tool-info
modules gives us
integration with
many well known
verification tools
without any effort.
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Actor Definition

YAML configuration for an atomic actor
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Running Example in CoVeriTeam
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Evaluation Through Case Studies

Technique Year Case Study More Info
Counterexample Checking [15] 2012
Conditional Model Checking [6] 2012

Precision Reuse [12] 2013
Witness Validation [3, 2] 2015, 2016 3

Execution-Based Validation [4] 2018 3

Reducer [8] 2018 3

CoVeriTest [7] 2019
CondTest [11] 2019 3

MetaVal [14] 2020 3
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https://gitlab.com/sosy-lab/software/coveriteam/-/blob/0.9/examples/README.md#validating-verifier
https://gitlab.com/sosy-lab/software/coveriteam/-/blob/0.9/examples/README.md#execution-based-validation
https://gitlab.com/sosy-lab/software/coveriteam/-/blob/0.9/examples/README.md#reducer-based-construction-of-a-conditional-model-checker
https://gitlab.com/sosy-lab/software/coveriteam/-/blob/0.9/examples/CondTest/README.md
https://gitlab.com/sosy-lab/software/coveriteam/-/blob/0.9/examples/MetaVal/README.md


Impact

CoVeriTeam was used in:
I scientific research

I Construction of Verifier Combinations Based on
Off-the-Shelf Verifiers at FASE ’22 [10]

I Decomposing Software Verification into Off-the-Shelf
Components: An Application to CEGAR at ICSE ’22 [5]

I part of the workflow of software-verification competitions
for last two years [1]
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Conclusion
ActorActors

Analyzer Transformer

Verifier ValidatorTester Reducer Instrumentor

ArtifactArtifacts

ProgramSpecification Justification

CounterExample Proof

https://gitlab.com/sosy-lab/software/coveriteam/
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