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• History : from CNES Research & Technology Action, to Operational Deployment

• Actors
• Atos : Techno provider, integrator, engineering
• CNES : Flight Software Integration & validation
• Fentiss : Component provider (hypervisor)

• Context
• LVCUGEN : Modular Flight Software TSP Based Architecture
• Complex configuration to manage

• Approach
• Need a tooled solution to handle complexity and guarantee safe usage of components
• Need to verify configuration on the build and not a posteriori
• MBSE well adapted for checking and generation and prototyped during the R&T

Introduction
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Model Based Solution for LVCUGEN configuration
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Software Engineering workflow
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OCL Checker generic tool
Object Constraint Language for a custom model checking tool
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Instantiation process
Described in User Manuel on GitHub

Generic tool
Published on GitHub EPL 2.0

(https://github.com/CNES/OCL_Conf_Checker)

Generic OCL Checker
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RULES

Parameter_uniqueKey
failedElement : 
- E2

Model

Model relies on the metamodel
to describe configuration elements

Constraints are written on metamodel elements Custom constraints
are evaluated

on custom modelsBatch mode  is available
enabling integration inside Continuous integration toolchains

https://github.com/CNES/OCL_Conf_Checker


Multi-supplier perimeters & missionization
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Other providers use the previously 
qualified sets of rules and provide 
new qualified sets of rules

Integrator sums all OCL checks provided 
and add its own integration checks for 
missionization.

OCL-Checker

OCL Check tool
provider

HW provider

XM provider

I/O provider

Part provider

Part provider

Integrator

OCL-Checker tool is provided 
without OCL Check

First provider qualify the tool 
with its set of OCL rules



Code Generator featureOCL Checker Feature

Qualification considerations
OCL Checker feature

• DO330/ED215 application (multi domains tool qualification 
standard)

• Qualification
• Generic features of the generic tool

• Qualification kit available with the tool
• Specific checks on instantiated tool

• User completes tests for each constraint to be verified
• Qualification kits made for LVCUGEN components

• Generate embedded source code, more constrained 
qualification (case of ACG)

• Selected solution : double generation chain + comparison
• Chain 1 : Eclipse/EMF/Acceleo solution

• Chain 2 : Python Model2Text generation
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• Whole functional perimeter handled
• Collaborative work 

• Adoption by Fentiss for Hypervisor constraint verification
• Industrial Integration

• Deployment on each partition ongoing
• Integration to continuous Integration thanks to batch mode
• Check and generation processes on continuous integration 
• Plugin deployment still manual

• Learning curves
• Needs large panel of engineering software skills (from meta-model to the binary software product)

• Community
• OCL Checker tool on GitHub (EPL 2.0 Open Source license)
• Adopted by Fentiss
• Integrated in CNES LVCUGEN partition
• Other interested parties ? Is TASTE interested ?

Achievements and lessons learned
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Questions
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Thank you!
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