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« The session showcases how the versatility of Atelier B has been harnessed to model, 
prove, and implement robust systems—from automated metros to industrial control.»
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Flashback 2016

►REX on last 20 years

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 4/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 5/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 6/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 7/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 8/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Flashback 2016

►REX on last 20 years

►Erratic experiments

▷Many domains

▷Many tools

►Weak vision (perhaps)

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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What has happened during 2016-2025 ?
from our point of view

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B Community Edition

►Fully functional (Windows, Linux, Mac*)

*: big thanks to Guillaume Verdier for support

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B Community Edition

►Fully functional (Windows, Linux, Mac*)

►Support B and Event-B

►Model editor with proof information

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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7 proof 

obligations

2 are proved (green)

5 are unproved (red)

inspection

Integer var is natural

Obviously wrong

not 

proved

Several proof obligations

Need for inspection
correct

1 proof obligation per line

All proved

Model editor with proof information

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B Community Edition

►Fully functional (Windows, Linux, Mac*)

►Support B and Event-B

►Model editor with proof information

►Automatic B refiner

►Several automatic provers, interactive prover

►Connection with third party provers

►Code generators: C, Rust

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

Conference SBMF
December 2016
Natal, Brazil

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Downloads 10k 

downloads 
last year

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Downloads

►MOOC on B

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Downloads

►MOOC on B

https://www.linkedin.com/company/clearsy/
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Dissemination

►Downloads

►MOOC on B

https://www.linkedin.com/company/clearsy/
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Dissemination

►Downloads

►MOOC on B

20 lectures
7-hour videos

https://mooc.imd.ufrn.br/ 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://mooc.imd.ufrn.br/
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Dissemination

►Downloads

►MOOC on B

►Hackathon

https://github.com/CLEARSY/hackathon-2024 

https://github.com/CLEARSY/hackathon-2025 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://github.com/CLEARSY/hackathon-2024
https://github.com/CLEARSY/hackathon-2025
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Dissemination

►Downloads

►MOOC on B

►Hackathon

►B Workbook

a collection of practical, step-by-step examples to 
help you master and apply the B Method

freely available from the start of the 2025-2026 
academic year

https://github.com/CLEARSY/BWORKBOOK 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://github.com/CLEARSY/BWORKBOOK
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Dissemination

►Downloads

►MOOC on B

►Hackathon

►B Workbook

►Open source 

tools & data

https://github.com/CLEARSY/apero 

•Half million proof obligations stored in POG 
files

•A translation to SMTLib of these proof 
obbligations, stored as SMTLIB-2.6 files. The 
translation has been realized with 
ppTransSmt.

https://github.com/CLEARSY/pptranspog 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://github.com/CLEARSY/apero
https://github.com/CLEARSY/pptranspog
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Collaborative R&D Projects

►AMASS 

►AQUAS 

►MegaM@RT

Architecture-driven, Multi-concern and Seamless Assurance 
and Certification of Cyber-Physical Systems

Aggregated Quality Assurance for Systems

Safety, security, and performances co-engineering
CLEARSY used Frama-C for code generation

A scalable model-based framework for continuous 
development and runtime validation of complex systems

82 partners

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►AMASS 

►AQUAS 

►MegaM@RT

►DISCONT

Correct Integration of DIScrete and CONTinous models

DISCONT aims to provide efficient and easy to use 
refinement and proof-based techniques and tools that scale 
to complex systems and offer more convenient and 
automatic proof platforms centered around B and Event-B, 
with Atelier-B and Rodin. 

• LORIA (leader), 
• IRIT, 
• CLEARSY, 
• LACL, 
• TSP-SAMOVAR

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►AMASS 

►AQUAS 

►MegaM@RT

►DISCONT

►AIDOART

AI-augmented automation supporting modelling, coding, 
testing, monitoring and continuous development in Cyber-
Physical Systems

• Mälardalen University (leader)
• 31 partners …

AIDOaRt aims at using AIOps to automate decision and 
process and complete system development tasks.
CLEARSY used LLMs for interactive proof assistance.

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►AMASS 

►AQUAS 

►MegaM@RT

►DISCONT

►AIDOART

► ICSPA 

Interoperable and Confident Set-based Proof Assistants
• Samovar Paris (leader), 
• CLEARSY, 
• INRIA Nancy, 
• INRIA Saclay, 
• IRIT Toulouse, 
• LRIMM Montpelier

ICSPA aims at designing and implementing an exchange 
framework, through B, Event-B and TLA+ systems can share 
their proofs and theories, making them effectively 
interoperable.

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►AMASS 

►AQUAS 

►MegaM@RT

►DISCONT

►AIDOART

► ICSPA 

►BLaSST

Enhancing B Language Reasoners with SAT and SMT Techniques

• INRIA Nancy (leader), 
• CLEARSY, 
• CRIL Lens, 
• Université de Liège

The BLaSST project targets bridging combinational and symbolic 
techniques in automatic theorem proving and validating the 
results for proof obligations generated from B models.

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Actions

V&V of C code 
generated from B model

Fagner Morais Marcel Oliveira

Instituto Metrópole Digital
UFRN, Brazil

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Agenda

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B Professional Edition

►Community Edition extended with

▷Tight support

▷More frequent updates

▷Rule proof tools

▷Ada Code generator

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: Safe Software

► ATP Paris 
▷ L1, L4, L14 (Olympics)

▷ To come: L15, L16, L17, L18

► ~30% of worldwide CBTC
▷ >20B passengers transported

▷ 0 fatality

► Alstom: Urbalis

► Siemens: Trainguard

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: Safety System Proof

FPoSLS applied for NYCT to Thales CBTC [2007]

• Safety property obtained by 
pure logical reasoning only

• What is modelled is the 
safety reasoning instead of 
the whole system

• Output is natural language 
report (~200 pages) 
validated by an equivalent 
proven formal model

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 33/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Applications: Safety System Proof

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: Safety System Proof

2010

New York City Transit (Culver, QBL line CBTC, 8th Avenue Line)
Proof of a new safety automation
Call for tender mentioned Formal Methods

2020-2024

RATP (L3, L5, L9, L6, L11)
Safety proof of OCTYS CBTC

2023-2026

SNCF (Marseille-Vintimiglia)
Safety proof of “world-first ETCS L3 hybrid”

2020-2024

SNCF – ERTMS Regional
Preliminary Safety Analysis

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: SmartCard

►Common Criteria: 

▷Only standard imposing formal methods

▷EAL6+: 

• formal model, 

• functional specification complies with security policy, 

• tracability with implementation

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Common Criteria Certification

2003

Development of first FSPM for SmartCard microcircuit (CC 2.x EAL5+)

2004-2006

Modelling of Security Policies of 3 product lines 

2007-2023

Certification with French and German Evaluation Centers
Knowledge Transfer (CC 3.1 EAL6+)

2024-2025

Transition to CC:2022

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: Formal Data Validation

• Verify parameters (constants) 
at the SIL4 level

• Ad-hoc  formal data language 
based on B mathematical 
language

• ProB able to handle 10 Mloc

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications: Formal Data Validation

2003

First tool to verify embedded topology data
For Certification

2012

First tool integrated into CBTC metro dev process 

2018

First application to ERTMS
Technical plans vs RailML

2024

Core tool certified 50128 T2
Applied by major train manufacturers and metros
Call for tenders requiring formal data validation

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Formal Data Validation: the proof !

►TGV overspeed over a switch 

▷170 km/h instead of 100 km/h in La Milesse (France)

▷ due to errors not detected during human data validation (2019)

►BEA-TT supports FM

References: 
• https://www.bea-tt.developpement-durable.gouv.fr/rapport-d-enquete-sur-la-survitesse-d-un-tgv-le-22-a1077.html

“Given the difficulty of controlling the growing quantity of parameter data, the

use of validation algorithms is essential. The use of innovative formal methods,

based on advanced mathematical concepts, is one answer.”

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://www.bea-tt.developpement-durable.gouv.fr/rapport-d-enquete-sur-la-survitesse-d-un-tgv-le-22-a1077.html
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Collaborative R&D Projects

►NS2F

• Regional line, low traffic
• Track plan editor
• Signalling generated with scripts
• Validation with ProB

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Agenda

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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CLEARSY Safety Platform

• Safety computer able to handle random 
failures

• Programmed with B for systematic failures

• 4oo4 Software
• 2oo2 Hardware

• Developer cannot alter safety
• Usable for any stoppable 

safety process

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B CSP Educational Edition

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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call

used by

Atelier B CSP Educational Edition

Programming the CLEARSY Safety Platform

Academic version

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Atelier B CSP Industrial Edition

Programming the CLEARSY Safety Platform

Industry version

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 46/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Applications

►PSD São Paulo

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications

►PSD São Paulo

►PSD Stockholm

►PSD Brisbane

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Applications

►PSD São Paulo

►PSD Stockholm

►PSD Brisbane

►Ground and 

underwater drones

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Course with CSP*

*: CLEARSY Safety Platform is not CSP

• France: CentraleSupelec, Telecom-Paris, Univ. Dauphine, 
Univ. Aix-Marseille, ESIEE, UPEC, UPMC, ENSIIE, etc.

• Europe: Univ. Liège, Univ. Swansea, Univ. Florence, etc.
• South-America: IFRN, UFRN, UFRJ

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Course with CSP*

►Hackathon

• Tutorials first (Europe, North and South America)
• Hackathon after COVID

https://github.com/CLEARSY/hackathon 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://github.com/CLEARSY/hackathon
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Dissemination

►Course with CSP*

►Hackathon

►Summer school

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Dissemination

►Course with CSP*

►Hackathon

►Summer school

ROBOTICS APPLICATIONS & INNOVATION 2025
Third Summer School on Robotic Mission Engineering.

Modelling with Robosim and implementing a safety 
function with the CLEARSY Safety Platform for a flying 

firefighter drone

https://rome.gesaduece.com.br/ 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
https://rome.gesaduece.com.br/
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Dissemination

►Course with CSP*

►Hackathon

►Summer school

►B Workbook

• Specific exercices

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►LCHIP Low Cost High Integrity Platform

• CLEARSY (leader), 
• OCaml Pro, 
• SNCF, 
• IFSTTAR, 
• LIP6, 
• LRI

The LCHIP project aims to provide:
• a complete IDE,
• a secure and low-cost platform for the 
execution of these applications, 

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►LCHIP

►CASES

Stratégie Nationale Cyber
« Développement de technologies 

innovantes critiques »

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►LCHIP

►CASES

►ECOTRAIN

• Autonomous train
• Regional, low-traffic train line
• Localization with electromagnetic 

waves in the rails

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►LCHIP

►CASES

►ECOTRAIN

► INFRALIGHT

• Autonomous train
• Regional, low-traffic, lightweight train line
• Composite, pile-mounted, ballast less track, with all infrastructure integrated into the 

track, including on-board/ground communication radio

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/
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Collaborative R&D Projects

►LCHIP

►CASES

►ECOTRAIN

► INFRALIGHT

►UIC NMSD
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Collaborative R&D Actions

Translation of RoboSim
Language to CLEARSY 
Safety Platform

Paulo Bezerra Marcel Oliveira

Instituto Metrópole Digital
UFRN, Brazil
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Agenda
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Railways Certification

►Atelier B T2 Certified Edition

• Joint effort from Alstom, CLEARSY, RATP, Siemens
• Certifier tool to replay recent projects
• Development process up to proof 

• Code generation excluded
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Railways Certification

►Atelier B T2 Certified Edition

►CLEARSY Safety Platform T3

• Development process includes proof and code 
generation 

• 26 Safety Related Application Conditions to fulfill

https://www.linkedin.com/company/clearsy/
https://www.clearsy.com/


P. 63/72ABZ 2025 I Mathematical Proofs and Moving Trains
picto-linkedin.pdf website.pdf

Attribution 4.0 Unported (CC BY 4.0)

Railways Certification

►Atelier B T2 Certified Edition

►CLEARSY Safety Platform T3

►CLEARSY Data Solver T2

• Tool integrated into customer dev, V&V cycle
• ProB inside

SIL4
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Feedback on 2016-2025

►Maturity

►More focused experiments

▷Safety-related domains

▷Application-oriented tools

►Stronger vision
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Industrial Formal Processes

Req Human B Proof Model checker Valid
Data

Translator

Interviews

model

Req Human B Proof Theorem prover Verif
ValidDesign

NL

Interviews

Req Human Event-B Proof Theorem prover Valid
ST Interviews

Req Human
B Proof

Ada, ASM, C

Theorem prover

Safety computerAda, ASM, C

Dev
Verif
ValidTrans.

Data 
validation

System 
Specs Proof

Smart card 
certification

SW 
Dev
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Conclusion & Perspectives

From 2016 From 2025
10k downloads/year, CSP in CS, certified 2x

Is not only a tool for piloting metros

- Opening doors safely

- Validating parameters

- Safety reasoning proof

- Contribution to the certification of microcircuits

New usage

- Integrated to PLC for automatic/autonomous mobility 

(ground, air, underwater)

Forthcoming evolutions

- Linked only with industrial needs

- Funded by industrial & collaborative projects

- Application to nuclear energy automation?

Back one year in advance!

ABZ 2035?
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Conclusion & Perspectives
What’s next ?

Driverless 

car !

Natal, Brazil
Perfect place to practice 
Formal Methods

Autonomous Mobility

Newton bridge

Redinha beach

Where’s next ?
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Daring autonomous driving there ?
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AIX

LYON

PARIS

STRASBOURG

WWW.CLEARSY.COM

THIERRY.LECOMTE@CLEARSY.COM

ABZ ULM

MAY2020

Thank you 

for your attention
—

ABZ 2025

JUN2025

https://mooc.imd.ufrn.br/
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