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Available material
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If you have any content that I did not reference well or 
that should be removed, please do not hesitate to 
contact me so  that I can correct this presentation.

Jean-Michel Bruel et al, “Justification Diagrams presentation at the SIG LLODIA”. 
Webinar, 2026.
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Outline
● Context
● Jpipe
● Ongoing research
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


Context
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Why me?

● Professor at Toulouse University
○ Teaching modeling and DevOps

● Member of the CNRS-IRIT Laboratory
○ Model-Based Systems Engineering

● Airbus MBSE Chair of Toulouse
● Leader of the companion book (published in 2025)

https:/bit.ly/jmbruel
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https://requirements.university

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://jmbruel.netlify.app/
https://se.inf.ethz.ch/requirements/
https://requirements.university
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Engineering Digital Twins

● French national project
○ 40 PhDs
○ 6 years

● Leading PC3 on methodology

https://edtlab.fr/en/ 
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://edtlab.fr/en/
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Collaboration with Steffen Zschaler  
V&V of of Digital Twins

=> Justification Diagrams + Ontologies

=> Interest for SIG LLODIA?
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


FATES-MLOps
Incorporating FATES Principles in Continuous Development of ML-Integrated Systems: A MLOps Perspective

ANR Project Funding this research

Fairness
Accountability
Transparency
Ethics
Security (and/or Safety and/or Sustainability)



Claim  #1: AI needs Q&A (Quality  Assessment)
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Claim  #2: AI needs Requirements Engineering
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https://github.com/jpipe-mcscert/bellairs-cse 

https://github.com/jpipe-mcscert/bellairs-cse
https://github.com/jpipe-mcscert/bellairs-cse
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AI / GenAI / LLM / ML / AIA => ML(Ops)
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https://medium.com/@sudhanshu.bhargav/genai-101-ai-ml-llms-explained-2e324aa2a0b0 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://se.inf.ethz.ch/requirements/
https://medium.com/@sudhanshu.bhargav/genai-101-ai-ml-llms-explained-2e324aa2a0b0


ANR-24-IAS2-0002

Big picture
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MLOps context

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Big picture
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FATES consideration

Continuous effort

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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FATES properties
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Fairness
Accountability
Transparency
Ethics
Security (and/or Safety and/or Sustainability)

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


Definitions issues
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https://www.researchgate.net/publication/338086557_A_Survey_of_Explainable_AI_Terminology 

https://se.inf.ethz.ch/requirements/
https://www.researchgate.net/publication/338086557_A_Survey_of_Explainable_AI_Terminology
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Justification diagrams (ISO-IEC-IEEE 15026-2)
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ISO 15026-2

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Requirements and Traceability Issues
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Feature
Models

Goal-Oriented
Models Ontologies …

Definitions

Concepts Metrics

 This evolves
Fast!

 What’s best?
Knowledge
Graphs

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


Jpipe
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Jpipe
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https://jpipe.org 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://jpipe.org
https://jpipe.org
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To express requirements we need measurable properties
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Jpipe: an editor for justification diagrams (vscode plugin)
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Jpipe: a code generator to support evaluations
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https://github.com/jpipe-mcscert/bellairs-cse 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://github.com/jpipe-mcscert/bellairs-cse
https://github.com/jpipe-mcscert/bellairs-cse
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Jpipe: a runner to execute…
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https://github.com/jpipe-mcscert/bellairs-cse 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://github.com/jpipe-mcscert/bellairs-cse
https://github.com/jpipe-mcscert/bellairs-cse
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Jpipe: a runner to execute & support CI/CD
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https://github.com/jpipe-mcscert/bellairs-cse 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://github.com/jpipe-mcscert/bellairs-cse
https://github.com/jpipe-mcscert/bellairs-cse


Ongoing Research

25



ANR-24-IAS2-0002

Semantically correct justifications
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Domain / Concepts / Properties / Metrics
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Domain / Concepts / Properties / Metrics
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Semantically correct justifications
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Semantically correct justifications
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https://se.inf.ethz.ch/requirements/
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Semantically correct justifications
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


Ongoing Research
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https://se.inf.ethz.ch/requirements/
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https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Digital Twins: Engineering the V&V
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Once DT validated:

● How to formalize the justification?
● How to ensure fidelity (continuous validation)?
● What is the diff equivalent in that situation

○ Original evolutions?
○ Twin evolutions?
○ Drift?

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org


Discussions time!
https://bit.ly/jmbruel
@jmbruel Get the slides

https://bit.ly/jmb-talks

http://fates-mlops.org/
https://www.jpipe.org
https://edtlab.fr/en/
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