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i Lecomte « The session showcases how the versatility of Atelier B has been hqrnesseq to modc;l,
lzéegmct;co prove, and implement robust systems—from automated metros to industrial control.»
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Flashback 2016
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» REX on last 20 years
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> Many domains
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Flashback 2016

» REX on last 20 years

> Many domains
> Many tools
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Flashback 2016
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What has happened during 2016-2025 ?

from our point of view

\ CLEARSY /

\SAFETY PLATFORM/

\CERTIFIED/
\¢

Ny /
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R Atelier B Community Edition

ACADEMIC

» Fully functional (Windows, Linux, Mac™)

ATELIER B 24.04.2
COMMUNITY EDITION

> Atelier B 24.04.2 — Windows 11 (also works with 10) 2

> Atelier B 24.04.2 — Linux Debian 11 ¥

> Atelier B 24.04.2 - Linux Debian 12 3%

> Atelier B 24.04.2 — Linux Fedora 39 4

> Atelier B 24.04.2 — Linux Ubuntu 22.04i

> Atelier B 24.04.2 — Linux Ubuntu 23.10i

> Atelier B 24.04.2 — Linux Ubuntu 24.04 4

> Atelier B 24.04.2 — Linux Ubuntu 24.1Di

> Atelier B 24.04.2 — MacOSX X86-64 (up to MacOSX 15.0) &
> Atelier B 24.04.2 - MacOSX ARM64 (up to Mac0SX 15.0) .
> Installation Guide ¥

> Release notes ¥

*: big thanks to Guillaume Verdier for support
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@) Atelier B Community Edition

ACADEMIC
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E
;f
|
|

» Fully functional (Windows, Linux, Mac™)
» Support B and Event-B
» Model editor with proof information
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Model editor with proof information

\ ACADEMIC/,

File Edit View Search Help

&0 410000

POs on line 21 6f MO_i B X MO_iimp & outine g x

obligations hee2z 1 IMPLEMENTATION MO i ‘

9 : == E——

check2 4 SEES CTX [ € show errors only (0)
Expand

2 are proved (green) E::zgg IMPORTS utils, checker

5 are unproved (red)

Collapse

CONCRETE VARIABLES
sane,
sanel, sane2

INITIALISATION
sane := FALSE;

) checker
sanel := FALSE; ~ CONCRETE VARIABLES
sane? := FALSE @ sane

@ sanel

& -

ON
Selected PO : M0_i.check2.4 2 X

btrue & "

btrue & \

i \— Several proof obligations ==

; V251 : NAT & Need for inspection

Integer var is natural woe1 + INT s correct
Obviously wrong wiSl : INT &

w251 : INT &

LBS1 @ INT & \---1-proofobligation per line

UBS1 : INT &

DD$1 : BOOL ENT All proved

=>

w251 : NAT END

b Cutiine B Symbals

C Le a R SV ABZ 2025 | Mathematical Proofs and Moving Trains Q @ | P. 12/72

Attribution 4.0 Unported (CC BY 4.0)



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

Atelier B Community Edition

ACADEMIC

» 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
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Dissemination

g Conference SBMF

_ December 2016
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» Downloads

Dissemination

10k

downloads
last year

0
1 2 3 4 3 6 ! 3 9 10 11 12
e J(12] el J022 el 1023 el 02 el 2025
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» Downloads
» MOOC on B

Dissemination

CLEdR
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Dissemination

» Downloads
» MOOC on B
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Dissemination

» Downloads
» MOOC on B
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> Downloads T
» MOOC on B e

Dissemination M©'©'©

massive open
online course

The B Method - Marketing Lecture 01: Course Lecture 02: Overview of the B
Video Introduction method
aasaadeg sxalains b s qu should foloucine osadden Soesenis the stochize ofdhe Toisadden Boedy intcadices the dogl Licler R

20 lectures
7-hour videos

https //mooc |md ufrn br/

Lecture 03: The concepts of B Lecture 04: Introduction to Lecture 05: Machine
Abstract Machines Consistency
This video presents the founding notions of B: This video introduces the notion of abstract This video presents the concept of machine

y and the details behind this

ibraries, modules, components, machines, based on an examp consist:

t machine, refinement, verified, animated and for which C source concept including its formal definition.

Level: Basic Video duration: 09:29 Levet: Basic Video duration: 16:31 Levet Basic Video duration: 22:10

CLeaRrsy
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B Dissemination

ACADEMIC

» Downloads
» MOOC on B
» Hackathon

/ p— i AR | >
/ i 3 ; Yy P= &
\ [ B = i 3
. . =1 4
7 / g
2 [

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

» Downloads

» MOOC on B a collection of practical, step-by-step examples to
» Hackathon help you master and apply the B Method
» B Workbook freely available from the start of the 2025-2026
academic year
https://github.com/CLEARSY/BWORKBOOK
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Dissemination

» Downloads *Half million proof obligations stored in POG
» MOOC on B files https://github.com/CLEARSY/apero

> Hackathon At lation to SMTLib of th f
*A translation to ib of these proo
> B Workbook obbligations, stored as SMTLIB-2.6 files. The

» Open source translation has been realized with
tools & data ppTransSmt.

https://github.com/CLEARSY/pptranspog
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Collaborative R&D Projects

\ACADEMIC

Architecture-driven, Multi-concern and Seamless Assurance
> AMASS and Certification of Cyber-Physical Systems
> AQ UAS Aggregated Quality Assurance for Systems

» MegaM@RT ~_ A scalable model-based framework for continuous
development and runtime validation of complex systems

82 partners

Safety, security, and performances co-engineering
CLEARSY used Frama-C for code generation
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@ Collaborative R&D Projects

Correct Integration of DIScrete and CONTinous models
> AMASS * LORIA (leader),
» AQUAS * IRIT,
e CLEARSY,
> I\/IegaI\/I@RT « LACL,
» DISCONT e TSP-SAMOVAR

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.
RAGENCE
NATIONALE
DE LA
RECHERCHE
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Collaborative R&D Projects

» AMASS Al-augmented automation supporting modelling, coding,

testing, monitoring and continuous development in Cyber-
» AQUAS Physical Systems
» MegaM@RT  Malardalen University (leader)
» DISCONT * 31 partners ...
> AIDOART AIDOaRt aims at using AlOps to automate decision and

process and complete system development tasks.
CLEARSY used LLMs for interactive proof assistance.
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CB) Collaborative R&D Projects

» AMASS Interoperable and Confident Set-based Proof Assistants
e Samovar Paris (leader),
» AQUAS « CLEARSY,

* |INRIA Nancy,
» MegaM@RT « INRIA Saclay,

» DISCONT * |RIT Toulouse,

* LRIMM Montpelier
» AIDOART P
ICSPA aims at designing and implementing an exchange
> ICSPA framework, through B, Event-B and TLA+ systems can share

their proofs and theories, making them effectively

interoperable. AGENCE
NATIONALE
DE LA
RECHERCHE
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Collaborative R&D Projects

» AMASS Enhancing B Language Reasoners with SAT and SMT Techniques

» AQUAS « INRIA Nancy (leader),
* CLEARSY,

» MegaM@RT * CRIL Lens,

» DISCONT e Université de Liege

> AIDOART The BLaSST project targets bridging combinational and symbolic
techniques in automatic theorem proving and validating the

» ICSPA results for proof obligations generated from B models.

» BLaSST

AGENCE
NATIONALE
DE LA
RECHERCHE
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Collaborative R&D Actions

V&YV of C code aTELIER “rs
generated from B model %/\ %/\ %

E

\
oy —s|2 ‘:
GO — Software Analyzers -
@ g ! B-ACSL Gen ACSL spec l C code \G[nerated

B Refinement Machine B Implementation Machine

B=
Fagner Morais Marcel Oliveira ——= _—
Instituto Metrépole Digital 5 - f coinary
UFRN, Brazi %o = o=
. V ’ ‘ —I > %0 > B
F I n e P festGens Unit tests Oracle =
INOVACAD E PESQUISA Results
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‘H“\PROFESSIONAL

\CLEARSY

SAFETY PLATFORM/

\CERTIFIED/
N

N S
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Atelier B Professional Edition

PROFESSIONAL

» Community Edition extended with
> Tight support
> More frequent updates
> Rule proof tools
> Ada Code generator

CLeaRsVy
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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 i Ay

2 1

» Alstom: Urbalis

» Siemens: Trainguard
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Applications: Safety System Proof

PROFESSIONAL

[ Propertes (proved) | No collision

Safety property obtained by =~ #ssmtons N

pure logical reasoning only e e

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

* Qutput is natural language
report (~200 pages)
validated by an equivalent

proven formal model

l Manual train assumptions T——

No manual train shorter
than minimum

Real train motion within limits :
of estimated train motion |

¥ ol 4 L Sty Aot ik Bn i 0 ‘. ‘
A\ ) = i |‘ £
All slipping denoted by acceleration Guaranteed worst
change <specific conditions...> brake force

ONBOARD

FPoSLS applied for NYCT to Thales CBTC [2007]
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Tender (operators)
Design (suppliers)

Requirements

Applications: Safety System Proof

_ Defects ~ Defects
NOK NOK
Safety reasoning in Mathematical
natural language insurance
Goal / Hypothesis /
Demonstration aTELIER

a

Adjustments (ex: implicit hypothesis)
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Applications: Safety System Proof

\PROFESSIONAL/,

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

SNCF — ERTMS Regional
Preliminary Safety Analysis

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

2023-2026

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

PROFESSIONAL

» Common Criteria:

> Only standard imposing formal methods

> EALG+:
« formal model,
 functional specification complies with security policy,
 tracability with implementation
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Common Criteria Certification

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

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
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Applications: Formal Data Validation

Specification

* \Verify parameters (constants)
at the SIL4 level Principles of

verification

 Ad-hoc formal data language

based on B mathematical 8&?@.

N Data model

language RailML,

txt...)

* ProB able to handle 10 Mloc

CLEARSY

DATA SOLVER

Comprehensive

Outpu repOI‘t
H in French

=~ | T2 certified
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Applications: Formal Data Validation

\PROFESSIONAL,

First tool to verify embedded topology data
For Certification

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
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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)

REPUBLIQUE BEA TT
FRANCAISE
i u d’enquétes sur les accidents de transport terrestre

» BEA-TT supports FM &
“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.”

i

References:
*  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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> NS2F

e Regional line, low traffic

* Track plan editor

* Signalling generated with scripts
e Validation with ProB

CLEdR

ABZ 2025 | Mathematical Proofs and Moving Trains
Attribution 4.0 Unported (CC BY 4.0)

Collaborative R&D Projects

CLEeaRs
Ccerere 00 =

generate_track_circult_joint.rgen.py — DONE generate_electrical_profile.rgen.py - DONE generate_balise_groups.rgen.py - DONE generate_balises.rgen.py —~ DONE

generate balise_groups.rgen.py

max_distance_P1:

150
max_nb_bal Pl : —_)1

max _distance_inter bal P1: | 2

Project Generatin Vadation  Help

ES

| oo Tpes > ,

¢ r#;auli'// ‘//

r; ﬂqn-n }i /Z— \\'\V{<\

i Erecan I P ;// \\;. \.\

hovas 6/’4 'f a pa rameter’Changes 8 e vt 8
R deects are re-generated.
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CLEARSY Safety Platform

CLEARSY

SAFETY PLATFORWY

—

Safety computer able to handle random
failures
Programmed with B for systematic failures

Program

Compiler Binary 1

Implementable Sequencer verification

* 4004 Software Function S i
afety library
e 2002 Hardware

C translator

Automatic Compiler
proof

Binary 2

* Developer cannot alter safety

e Usable for any stoppable
Coherency, no runtime
safety process error

verification
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Atelier B CSP Educational Edition

ATELIER B 24.04
CSP EDUCATIONAL VERSION

CLEARSY
SAFETY PLATFORWY

> Atelier B 24.04 CSP — Windows 11 (also works with 10) &
> Atelier B 24.04 CSP — Linux Debian 11 i

> Atelier B 24.04 CSP — Linux Debian 12i

> Atelier B 24.04 CSP — Linux Ubuntu 22.D4i

> Atelier B 24.04 CSP — Linux Ubuntu 23.1Di

> Atelier B 24.04 CSP — Linux Ubuntu 24.D4i

> Script cssp_install.shi

> Installation Guidei

> Programming Handbook (Feb 2020) ¥

CLeaRsVy
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Atelier B CSP Educational Edition

CLEARSY

SAFETY PLATFORWY

user app =
BEGIN

diverqence_test_var = 0O;
read inputs;

user logic;

write outputs \

END; CQ”
read inputs = ‘..} user logic = skip; write outputs =
BEGIN — — — VAR
I0 <—— read global input(0): s po <-- get_00 = 1sb
I1 <— read_global_inputil}; ] BEGIN 1 USed IN
- - po = 00 '"'"""'---..Py 1sb: (lsb : uint8 t);

I2 <—— read global input(Z)
- - I END; I .......

“"teap 1sb <—- get_00;
write_global_output (0, 1sb);

e
"Saspmmmmmmnmay

Ipo <-- get_I0 = po <-- get_Ol =
- BEGIN
BEGIN N o usedby ..l .o
o <-- read_global_input(0) N peo == # 1sb <-- get_0Ol;
IEND P -9 —P :' Q? | END J write global output(l, 1lsb)
.: g’ END

Yo

I po <—— read global input (1)

Programming the CLEARSY Safety Platform

Ipo <—— get_I2 = Academic version

Ipo <-— get_TI1 = +.

po <—— read global input(Z)

ELD e —e— —— —— —
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CLEARSY

SAFETY PLATFORWY

Atelier B CSP Industrial Edition

. read, write

main loop

-~ call, interrupt

call

— registers «

local, global
variables

data

non replicated

shared variables

———————————— -y

CSP
library

CSpP
library

ey

call, interrupt

program

Shared functions
1
Non vital code C pe==¢| |

/ replica 1

no checked
replicated variables
replicated variables

regular

operations

Entry points

Sy

==== yital code BQ |=====

crosscheck

read, write

read

| replica 2

no checked
replicated variables

replicated variables

regular

operations

call

=y —
Entry points
- -—— -‘
=T=T

==1 vital code BQ [=====

data

program

Vital

Non vital

VY.

CLearsvy

Programming the CLEARSY Safety Platform

Industry version
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: CLEARSY\)
NSAFETY PLATFORM

N

» PSD Szo Paulo

Applications

CLEdR
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Applications

AAAAAAAAAAAAA

PSD S3o Paulo
» PSD Stockholm
» PSD Brisbane

B COPPILOT
_ Stockholm y

COPPILOT
Paris-113

DOF1 ="

Paris-L1_ 5 b
A, ¥

COPP/COPP1+
L Pari

CoPP, :
Parls- {

COPPILO

Sao Paulo LZ)13
COPPILOT

o0s Teques L2

OPPILOT.M
bo Paulo L15

COPPILOT
S30 Paulo L1,L2,L.3

b /%
\!“\ 3

' N

CLeaRsVy
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Applications

CLEARSY
SAFETY PLATFORMW

» PSD Sao Paulo
» PSD Stockholm
» PSD Brisbane

» Ground and
underwater drones
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Dissemination

* France: CentraleSupelec, Telecom-Paris, Univ. Dauphine,
Univ. Aix-Marseille, ESIEE, UPEC, UPMC, ENSIIE, etc.
e Europe: Univ. Liege, Univ. Swansea, Univ. Florence, etc.

* South-America: IFRN, UFRN, UFRJ
*. CLEARSY Safety Platform is not CSP
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Dissemination

\ CLEARSY /,

\SAFETY PLATFORM”

» Course with CSP*
» Hackathon

gl

— . Hackathon

Introduction
Thierry Lewm(e@
R&D Director!

Tutorial #2

LOW-COST Pistoia, November 14, 2017
HIGH-INTEGRITY Thierry Lecomte & Patrick péronne,
PLATFORM ro— bl

LCHIP is the name of a French R&D project (FUI21) funded by Bpifrance, the
il @

gbl ic bank for, bpn vation e '% u.‘“ s
°o/,

3 t
A . L”’q«,

2021

CLEARSY Safety Platform for Education - Starter Kit  CLEARSY Safety Platform for Education — Software Emulator

e Tutorials first (Europe, North and South America)

e Hackathon after COVID
https://github.com/CLEARSY/hackathon

L ARZ 2023 158

ek

CLEARSY

Using B to Program

the CLEARSY Safety Platform
Starter Kit for Education

C Le a R SV ABZ 2025 | Mathematical Proofs and Moving Trains
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(CLEARS\()

» Course with CSP*
» Hackathon
» Summer school

Dissemination

CLEdR
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Dissemination

» Course with CSP* _

4 y

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

» Summer school

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

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

N\
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Dissemination

CLEARSY
SAFETY PLATFORMW

» Course with CSP*
> HaCkathon sssssssssssssssssssssss

» Summer school
» B \Workbook

» Specific exercices
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@ Collaborative R&D Projects

S’

» LCHIP Low Cost High Integrity Platform

e CLEARSY (leader),
e OCaml Pro,

* SNCF,

* |FSTTAR,
* LIP6,

* LRI

The LCHIP project aims to provide:

. me * a complete IDE,

MQU 1 | fesrio MCU-' * a secure and low-cost platform for the
Safety mi‘tfcg; execution of these applications,

L]
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Collaborative R&D Projects

CLEARSY
SAFETY PLATFORMW

> LCHIP ;
: Apy on_ {¥] Comms Filter 5
> CASES

safe ProvenCore

microkernel
Bootloader ,j

CLEARSY Safety

Platform CSO VPN
TCP/IP

Ethernet

Sensors Firmware update

Devices

Stratégie Nationale Cyber
« Développement de technologies
innovantes critiques »
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Collaborative R&D Projects

» LCHIP
» CASES
» ECOTRAIN

* Autonomous train
e Regional, low-traffic train line

* Localization with electromagnetic
waves in the rails

’—\ ADEME
FRANCE .
i—/’“ ..........
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i
CLEARSY
N\SAFETY PLATFORM

» 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

C Le a R SV ABZ 2025 | Mathematical Proofs and Moving Trains
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Collaborative R&D Projects

CLEARSY
SAFETY PLATFORMW

» | CHIP New Methods
for Safety
» CASES Demonstrations

Machine learning in vital systems

> ECOTRAIN ‘i

> INFRALIGHT |l -
> UIC NMSD - e

I from front 1
mage from fron caera Free track distance
(or 0 if no free track)

Answer & geometrical data

12t UIC WORLD CONGRESS ON HIGH-SPEED RAIL i/
8-11 July 2025 - Beijing, China
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B Collaborative R&D Actions

“ =P Simula GChecker Tool
B —

Paulo Bezerra  Marcel Oliveira , dTELIER

ACADEMIC
. . o
Translation of RoboSim  RoboTool gy Done
—_—
Language to CLEARSY I @® — .
r— _— —_— == Doing
Safety Platform | % o B
: RoboSim Model Forbidden Traces To do
l
: ProB Based Tool Automati
' Ll lB ¥ Operation Call o3 fudtomars
' R <o Tk
l _--——
! Trace Checker Trace Interpreter : _Nlafllal.,
l
l
I
l
[
1

Instituto Metrépole Digital > —— —_—

-
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Agenda

\\ CLEARSY

\SAFETY PLATFORM/

/
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Railways Certification

& G e

» Atelier B T2 Certified Edition N —

Reference : EC_9825_0450 edition V01

The scope of this certificate is limited to the design of the product referenced in the appendix
and its description file. This certification was performed in accordance with CERTIFER

e Joint effort from Alstom, CLEARSY, RATP, Siemens e R e

Object: ATELIER BT2

* Certifier tool to replay recent projects et s

SOFTWARE VERSION FILE D689 version 01-00

Owner of Certificate:  CLEARSY

* Development process up to proof Foe Nt pesac B

13100 Aix en Provence - FRANCE

T2 forasiLa

e Code generation excluded Rl e il el

IEC 62279 :2015 section 6.7
CENELEC EN50129 :2018 section 6.3

Accompanying Appendix to certificate reference EC_9825_0460 revision 01

Doc i This ion is an integral part of this certificate and may
not be fromit.

Conditions and limits ~ See section 4.5 of the Accompanying Documentation.

of use:

Validity: This certificate validity is unlimited as long as the object of
certification remains unchanged (refer to section 4.3.1 of the
Accompanying Documentation).

Start: 20/12/2024 End: Unlimited.

Date of issue: 20/12/2024

Issued in Valenciennes by
The Technical Director

sl .

cofrac xoommoy Jéréme CARLIER
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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

‘CE%WER <0
>

Design examination type certificate
Certificat de type par examen de la conception

N° 9594/0262 edition 2
Attributed to
Délives &
CLEARSY
320 Av. Archiméde - Pléiades Il
F-13100 Aix-en-Provence
by

par
CERTIFER SA
18 Rue Edmond Membrée
F-59300 VALENCIENNES

Which certifies that the design of the following product:
Qui certiffe que lo conception du produit suivant :

GENERIC PRODUCT
CLEARSY SAFETY PLATFORM
BASELINE 1.0.2
Meets SILA requirements of the standards

Est conforme ous exigences SIL4 des normes

CENELEC EN 50126:2017, EN 50129:2018, EN 50128:2011

This certificate includes appendix EC_3594_0263 version 2
Llannexe EC_8582 0263 version 2 foit partie intégrante du présent certificat

The scope of sl ign of the product referenced in the appendix and its description file.
‘Ce centificat ne s'applique qu's Io conception du produit référence en annexs &t au dossier descriptif en résultant.

is certification was performed in accord: i
Lo présente certification a été canduite en conformite ave le référentiel CERTIFER RFGO1S version 4.

Date of certification: January 11, 2021
Date de certification - 11 Janvier 2021

Issued at Valenciennes on July 28", 2023.
Délivré a Valenciennes
The Technical Director
Le Directeur Technique

Jérbme CARLIER
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Railways Certification

\) -
Q) ‘ T
'»Q CERTIFER

CERTIFIED/,

» Atelier B T2 Certified Edition )

» CLEARSY Safety Platform T3 | sia e ——

Reference : P01-250096_5000 édition VO1

The scope of this certificate is limited to the design of the product referenced in the appendix
a a O V e r and its description file. This certification was performed in accordance with CERTIFER
repository RFO015 version 4.

Object: CLEARSY DATA SOLVER (CAVAL) version 2.6.0
Owner of Certificate:  ClearSy Systems Engineering
320 av. Archiméde, Les Pléiades Il Bat A

* Tool integrated into customer dev, V&V cycle 157 v S S

Requirements: Tool class T2 fora SiL4 -
. . Bases of EN 50128 :2011 + A2/2020 §6.7
[ P r'o B I n S I d e Accompanying P01-250096_5001 edition 1 of 16/04/2025 (Appendix)
Doc ! This doc ion s an integral part of this certificate and may
not be separated from it.
Conditions and limits ~ See section 4.5 of the Accompanying Documentation.
of use:
Validity: This certificate validity is unlimited as long as the object of

certification remains unchanged (refer to section 4.3.3 of the
Accompanying Documentation).

Start: 17/04/2025 End: Unlimited.

Date of issue: 17/04/2025
Issued in Valenciennes by
The Managing Director

X &

Elise GROSSEMY
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Feedback on 2016-2025

CLEeaRsY = » Maturity

Math tical Proof .
A Mok Trslns » More focused experime

The Double Life of Atelier B

~ [> Safety-related domains

Th Inwlll Iso showcase how the versatlllry of Atelier B has been

e > Application-oriented tools

Art mostly generated @00 Avribution 4.0 Unported {CC 8Y 4.0)
‘with ChatGPT or similar

» Stronger vision
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Industrial Formal Processes

3 Req -
Bey Ada, ASM, C
N w—
pata | R€( - model anslato 2 Proof odel checke valid
_ validation Byata J Y Interviews ¢ Jpro[B
~ L \ L
system | Req 0 NL » Proof eorem prove Verif
S P . . «'E’ H
pees 7% dsign Interviews Valid
' ( ) -
[ Smafrt card_R€Q : AL Proof —— Vvalid
certification . 2
_E»T Interviews
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Conclusion & Perspectives

From 2016 From 2025

« Atelier B still alive 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

* |s not only a tool for piloting metros
— Opening doors safely
— Validating parameters
— Contributing to the certification of microcircuits

New usage
- Integrated to PLC for automatic/autonomous mobility
(ground, air, underwater)

* New usage
— Integrated to PLC
— Applications to (nuclear) energy automation

Forthcoming evolutions

- Linked only with industrial needs

- Funded by industrial & collaborative projects
- Application to nuclear energy automation?

* Forthcoming evolutions
— Linked with industrial needs
— Funded by industrial & collaborative R&D projects

Q0 &0 00

Back one year in advance!
ABZ 20357

+ Let's meet for ABZ 2026 !
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Conclusion & Perspectives
What's next ? Where's next ?
Autonomous Mobility
T

A== Newton bridge

Natal, Brazil
Perfect place to practice
Formal Methods
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Daring autonomous driving there ?
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CLEedR5Y o

Safety Solutions Designer

AIX

LYON https: //mooc |md ufrn.br/

STRASBOURG

Thank you
for your attention

massive open
online course

THIERRY.LECOMTE @CLEARSY.COM Attribution 4.0 Unported (CC BY 4.0)
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