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

 2024-2028

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



ANR-24-IAS2-0002

http://fates-mlops.org/ 
Available material

2

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, “ExplainAI’25 FATES-MLOps presentation”. Strasbourg, France, 2025.

How to cite:
https://bit.ly/jmb-explainai25 

Get my 40+ slides (pdf )

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
http://fates-mlops.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://se.inf.ethz.ch/requirements/
https://bit.ly/jmb-explainai25


Claim

3



ANR-24-IAS2-0002
4

https://www.linkedin.com/feed/update/urn:li:activity:7190607435697455106 
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Claim  #1: AI needs Software Engineering

6



ANR-24-IAS2-0002

Biases
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Biases
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Claim  #2: AI needs Q&A (Quality  Assessment)
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Outline
● Context
● The project
● Collaborations
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Disclaimer…
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#1: No AI content… really?
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https://no-ai-icon.com 
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#2: Not doing any research in AI!

● 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 on Requirements (early 2025)

https:/bit.ly/jmbruel
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https://se.inf.ethz.ch/requirements/

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://jmbruel.netlify.app/
https://se.inf.ethz.ch/requirements/
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        Mohammad
       Chami

My AI interest

● 2022 INCOSE Symposium presentation
● 2024 MBSE & AI Workshop 
● Member of IPAL
● Leader of  the ANR project I’m presenting today
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https://doi.org/10.1002/iis2.12988 

https://ipal.cnrs.fr/
https://se.inf.ethz.ch/requirements/
https://doi.org/10.1002/iis2.12988


#3: Explainability in FATES
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https://www.researchgate.net/publication/338086557_A_Survey_of_Explainable_AI_Terminology 
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Big picture
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MLOps context

https://se.inf.ethz.ch/requirements/
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Big picture
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FATES consideration

Continuous effort

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


ANR-24-IAS2-0002

FATES properties

19

Fairness
Accountability
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Ethics
Security (and/or Safety and/or Sustainability)
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FATES Properties
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Data for good: FATES properties

https://datascience.columbia.edu/news/2018/data-for-good-fates-elaborated/ 21

● FAT/ML (2014)
○ Fairness
○ Accountability
○ Transparency

● Microsoft Research FATE group
○ Ethics

● Columbia University
○ Security & Safety

https://datascience.columbia.edu/news/2018/data-for-good-fates-elaborated/
https://www.fatml.org/
https://www.microsoft.com/en-us/research/group/fate/
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EU Artificial Intelligence Act
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https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai 

https://se.inf.ethz.ch/requirements/
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EU Artificial Intelligence Act
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The proposed rules will:

● address risks specifically created by AI applications;
● propose a list of high-risk applications;
● set clear requirements for AI systems for high risk applications;
● define specific obligations for AI users and providers of high risk applications;
● propose a conformity assessment before the AI system is put into service or placed on the 

market;
● propose enforcement after such an AI system is placed in the market;
● propose a governance structure at European and national level.

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


NIST AI RMF (Risk Management Framework)
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https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf



NIST AI RMF (Risk Management Framework)
1. Why? (goals and objectives)
2. Identify data sources and possible biases
3. Implement a (continuous) Plan/Do/Check/Action cycle
4. Monitor and test (continuously)

5. Adapt and adjust (continuous) according to results

25https://www.linkedin.com/comm/pulse/pour-une-gestion-efficace-des-risques-de-lia-du-nist-ai-chmielewski-mndyf (in French, sorry)

https://www.linkedin.com/comm/pulse/pour-une-gestion-efficace-des-risques-de-lia-du-nist-ai-chmielewski-mndyf
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Don’t forget your value
● AI … for what?

○ Goals
○ Added value vs. (hidden) costs
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https://flowframework.org/
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“Meta” capabilities
● Dedicated IDE
● Support invariants (regulations, reqs. conformance)
● Support Quality Assessment

27

https://hal.science/hal-04477414/document

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


Project organization
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Big picture
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FATES precise definitions

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

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Work packages
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WP1 - FATES models

WP1 - FATES Models
● Described as requirements
● Validation criterias
● Measures & KPIs
● Distance function from optimal

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Work packages
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WP2 - FATES integration

WP2 - FATES Integration
● Modeling workflows integrating ML
● WF metamodel and validation
● Tooling to produce evidence
● CI/CD dedicated components

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Work packages
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WP3 - FATES variability

WP3 - FATES Variability
● Variability models
● FATES properties analysis
● Justifications
● Operationalization validation

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Work packages
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WP4 - Tooling & Architecture

WP4 - Tooling
● Continuous Monitoring
● Quality measures
● Value-driven
● User-friendly

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Key concerns
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 contextuAL
Properties

 Invasive
Properties

Evolutive
Properties

Lack of 
Tools

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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➔ Process (yaml)
➔ Tooling and support
➔ FATES properties

justification

Support ML in Operations
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https://ml-ops.org/ 

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
https://ml-ops.org/
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Current members  (permanent only)
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Context
2024 – 2028

600K€

2 PhDs & 2 Postdocs

O. Teste M. Pantel J.-M. Bruel

M. Blay-Fornarino P. Collet

F. Precioso

S. Mosser

M. Riveill

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


We need you!
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Collaboration opportunity
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➔ Properties formalisation
➔ Features model definition
➔ Justification diagrams

◆ MS properties
◆ AI-Act compliance

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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Properties formalisation
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https://se.inf.ethz.ch/requirements/
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Feature model
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https://en.wikipedia.org/wiki/Feature_model

https://se.inf.ethz.ch/requirements/
http://fates-mlops.org
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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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Critères pour les études de cas
● lls ne présentent pas, a priori, d’objectifs qui ne respectent pas les propriétés FATES
● Ils ne rentrent pas dans la catégorie des IA initialement proscrites par l’Europe (emploi, justice, éducation, santé)
● Ils présentent plusieurs étapes de traitement (pour le côté DevOPS) et nous pouvons placer des composants 

d’analyses entre ces étapes. Par exemples : 
○ nous avons le code qui a produit le modèle et nous avons accès aux interrogations et aux réponses en production
○ nous sommes sur un workflow  comme on peut en avoir avec langchain et nous pouvons statiquement analyser le workflows pour l’

équiper de composants de débiaisage, de monitoring (transparence), etc.
● Si possible, le modèle continue à apprendre en production
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Exemple : utilisation des algos de voitures autonome pour analyser le nombre et le 
comportement des espèces animales et l’influence de l’activité humaine sur leur 
comportement (sentiers pour les loups du mercantour, présence de la biodiversité 
pour les poissons, …).

Sorry for the
French

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


Discussions time!
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