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Many Verifiers with Different Strengths

https://sv-comp.sosy-lab.org /2022 /results
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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
ConpTEsT [11] 2019

METAVAL [14] 2020




Tool combinations were developed ad hoc. We missed
a conceptual framework for composing verification tools
a common interface for tools

mechanisms safeguarding from undesirable side effects of
tool execution in the combinations



Tool combinations were developed ad hoc. We missed
a conceptual framework for composing verification tools
a common interface for tools

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 in COVERITEAM

Spee
nputs = { :prog,

10 // Use validator if verdict is true or false

11 condition = ELEMENTOF (verdict, {TRUE, FALSE});

12 second_component = ITE (condition, validator);

13 // Verifier and second component to be executed in sequence
14 validating_verifier = SEQUENCE (verifier, second_component);

Running Example in CoVeriTEam Language
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Actor Execution



Reusing features from BencuExec [13],
tool-info modules

prepare the command for the tool
parse tool output



Reusing features from BencuExec [13],
tool-info modules

prepare the command for the tool
parse tool output

RUNEXEC
execute tools in isolation
measure resource consumption
enforce resource limits



Tool-info Module

@ sosy-lab/benchexec  pusic oW 13 - g Fok 18 gy Sw 1%
<>Code (O Issues 61 19 Pullrequests 5 () Securty | Insights
P main - benchexec / benchexec / tools / Go to file Add file -

Dirk

SvenUmbricht Generalize value extraction.

init_py
abe.py

acsarpy

aprovepy

blastpy

brickpy

calulstepipy
cascade.py
cbme-path.py

cbme.py

ceaglepy

ey

cmaestuzzpy

coastal py
condtest-annotator.py
condtest-extractor.py
condtestinstrumenterpy
condtestpruner.py

condestpy

Beyer and Sudeep Kanav

+ 6b83129 onJan 14 @ History

Update copyright header of our Python code to be machine readable
Improve get_value_fron_output of tool moduie ABC
Update copyright header of other tool-info modules

Update APIoVE tool info to use BaseTool2

Update copyright header of other tool-info modules

Update brick.py

Replace sirformat()calls with #-strings.

Update copyright header of Cascade to be machine readable
Update copyright header of other tool-info modules

Replace stcformat() calls with f-strings.

remove variables that are assigned twice.

Update copyright header of other tool-info modules

be alittie more generous with the fimeout

Update copyright header of other tool-info modules

Update copyright header of other tool-info modules

Update copyright header of other tool-info modules

Update copyright header of ther tool-info modules

Update copyright header of other tool-info modules

Update copyright header of other tool-info modules

LMU Munich, Germany

2 years ago
16 months ago
2 years ago

& months ago
2 years ago

4 months ago
11 months ago
2 years ago

2 yoars ago

11 months ago
17 months ago
2 years ago
16 months ago
2 yoars ago

2 years ago

2 years ago

2 years ago

2 years ago

2 yoars ago

Using tool-info
modules gives us
integration with
many well known
verification tools
without any effort.
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Actor Definition
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actor_name: uautomizer
toolinfo_module: "ultimateautomizer.py"
archives:
— version: default
location: "https://.../uautomizer.zip
— version: svcomp22
doi: "1@.5281/zenodo.5898989"
options: ['——full-output']
resourcelimits:
memlimit: "8 GB"
timelimit: "2 min"
format_version: '1.2'

YAML configuration for an atomic actor

Dirk Beyer and Sudeep Kanav LMU Munich, Germany
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Actor Definition

1 actor_name: uautomizer
2  toolinfo_module: "ultimateautomizer.py"

YAML configuration for an atomic actor

Dirk Beyer and Sudeep Kanav LMU Munich, Germany

15/

26



Actor Definition

archives:
- version: default
location: "https://.../uautomizer.zip"
- version: svcomp22
doi: "1@.5281/zenodo.5898989"
options: ['——full-output']

0 ~NOoO U kW

YAML configuration for an atomic actor
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Actor Definition

9 resourcelimits:

10 memlimit: "8 GB"
11 timelimit: "2 min"
12 format_version: '1.2'

YAML configuration for an atomic actor

Dirk Beyer and Sudeep Kanav LMU Munich, Germany
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Running Example in COVERITEAM

1 // Create actors

2 verifier = ActorFactory.create (ProgramVerifier,
"actors/uautomizer.yml");

3 validator = ActorFactory.create (ProgramvValidator,
"actors/cpa-validate-violation-witnesses.yml");

17 res = execute(validating_verifier, inputs);

Running Example in CoVeriTEaM Language
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Running Example in COVERITEAM
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// Create actors

verifier = ActorFactory.create (ProgramVerifier,
"actors/uautomizer.yml");

validator = ActorFactory.create (ProgramValidator,
"actors/cpa-validate-violation-witnesses.yml");

// Prepare inputs

prog = ArtifactFactory.create (CProgram, prog_path);

spec = ArtifactFactory.create (BehaviorSpecification, spec_path);
inputs = {’program’:prog, ’spec’:spec};

// Use validator if verdict is true or false

condition = ELEMENTOF (verdict, {TRUE, FALSE});
second_component = ITE (condition, validator);

// Verifier and second component to be executed in sequence
validating_verifier = SEQUENCE (verifier, second_component);

// Execute the new component on the inputs

res = execute(validating_verifier, inputs);
print (res);

Running Example in CoVeriTEam Language
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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 v &

Execution-Based Validation [4] 2018 4 &

Reducer [8] 2018 v &
CoVERITEST [7] 2019

ConpTeEsT [11] 2019 v &

v &

METAVAL [14] 2020



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

CoVERITEAM was used in:
scientific research
Construction of Verifier Combinations Based on
Off-the-Shelf Verifiers at FASE '22 [10]

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

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



Conclusion

Actors

Artifacts

(c) ITE (d) REPEAT

\ 1/ Greate actors
i verifier = ActorFactory.cr

ogranverifier,

actors/uautonizer.yal®);
+ validator - ActorFactory.create (?rogranvalidator,
actors/cpa-validate-violation-vitnesses . yal'); Technique Year Case Study More Info

: Counterexample Checking [15] 2012

s // Propars inputs

e Mioreery cets i . Conditional Model Checking [6] 2012
» inputs = {*progran’ :p: ocispec); Precision Reuse [12] 2013

" if verdict is true Witness Validation [3, 2] 2015, 2016 v @
N Do e, L Execution-Based Validation 4] 2018 v &
“ fior and second component to be executed in sequence Reducer [8] 2018 v (2]
: P e o covemtee ] e

L s e e s corviznL] L) ¥ E
p : ! METaVaL [14] 2020 v &

n print (res);

Ay GitLab

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