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Mot d’accueil
Florence Blazy
Coordinatrice du Hub Open Source

Systematic Paris-Region



33
3

Un écosystème d’excellence 
de + de 900 membres 

140
Grands 

Groupes

1,4 Milliard d’€
de fonds levés entre 2022 & 2024

20
Investisseurs

160
Organismes 
de R&D et 
Recherche

550
Start-up

TPE/PME/ETI/ 
Associations

30
Partenaires 

institutionnels
& Collectivités

4,05 Milliards

de R&D fin 2024

849 Projets 
d’innovation            

financés fin 2024

200 Experts
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Transformation numérique
des Territoires

Transformation numérique 
de l’Industrie et des 

Services 

Transformation numérique
du One Health

7 Hubs 
technologiques

+
3 Enjeux 

transverses 
économiques & 

sociétaux

Systematic : organisation
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Le Hub Open Source

Objectifs du Hub Open Source :

• Promouvoir la filière professionnelle de l'open source,

• Accompagner les organisations sur leur approche et passage en open source,

• Soutenir le développement des membres sur les volets R&D, compétences, 
business, financement,

• Favoriser l’émergence de socles et briques technologiques open source et 
standards, et le développement de solutions souveraines

Membres du Hub Open Source

15 ans d’existence

150 membres :
PME, ETI,
Grands groupes, 
académiques
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Le Hub Open Source
Open Source Experience 2025 Cycle de conférences « Open Source Business Lab »

Étude annuelle marché/filière Open Source

Atelier sur les enjeux juridiques de l’open source

Sécurité de la supply chain
des logiciels open source

Livret bleu open source
pour l’IoT

Livret Bleu du Logiciel Libre :
Les modèles économiques

Ateliers Alternatives open source à VMware PyParis

https://systematic-paris-region.org/livret-bleu-open-source-pour-liot-a-lere-du-edge-computing/
https://systematic-paris-region.org/download/logiciel-libre-les-modeles-economiques/


77
7

▪ Merci à notre partenaire et à nos sponsors :



Emmanuel Chailloux                
Professeur émérite
LIP6, IRILL, Sorbonne Université

Membre du comité de pilotage du 
Hub Open Source de Systematic

RUST PARIS 2025
Notre partenaire



Fabrice Le Fessant

CTO, OcamplPro

Membre du comité de pilotage du 
Hub Open Source de Systematic

RUST PARIS 2025
Sponsor Gold



The Art of Programming



Experts en langages de programmation depuis 2011

Appliqué aux problèmes de l’industrie

● Compilateurs, interpréteurs, analyseurs et outils de développement

● Conception de langages métiers

● Regain de maîtrise sur du code legacy

Sur des technologies variées

Wasm OCaml Rust COBOL SQL JS Solidity C Méthodes formelles

80% de nos ingénieurs ont une 

thèse (mais 95% sont quand même 

sympas)

Un ADN recherche

Des projets innovants et reconnus 

(ICO Tezos 250M€, Kopek, spin-off 

après un AP du CNC)



Depuis 2020, OCamlPro fait aussi du Rust

Accompagner vers Rust

● Formations

● Senior as a Service

● Prototypage

● Accompagnement à la migration

Construire en Rust

● DSLs

● Générateur de code depuis SysML

● Serveur de transactions

● Micro-services

● Contributions au compilateur



Rencontrez-nous !

https://ocamlpro.com



RUST PARIS 2025
Sponsor Gold

Sébastien Lejeune
Open Source Advocate @Thales

Membre du comité de pilotage du 
Hub Open Source de Systematic



www.thalesgroup.com

T H A L E S  –  G o l d  S p o n s o r
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{OPEN}

Pourquoi Rust?

Rust est fiable et 

memory safe

Rust est 

de plus en plus 

adopté

Beaucoup de 

code legacy 

en ADA

Plus facile de 

recruter de jeunes 

devs Rust 

90% des produits 

Thales 

contiennent 

du logiciel.

Thales est un 

leader mondial 

en 

sécurité et 

biométrie.
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{OPEN}

Initiatives Thales autour de Rust

1
Rust Critical Consortium

2
Dissémination active

3
Evénéments



Contact

Sébastien LEJEUNE

Thales Open Source Advocate

06 20 50 40 02

sebastien.lejeune@thalesgroup.com



Merci

www.thalesgroup.com

www.thalesgroup.com

https://www.thalesgroup.com/
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▪ Une journée de conférences sur l’utilisation 
de RUST dans l’industrie

▪ Partager des idées et apprendre ensemble

▪ Organisé par Systematic Paris-Region en 
partenariat avec Sorbonne Université

2ème édition | Sorbonne-Université, Campus de Jussieu

Rust Paris 2025

Nos sponsors :
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▪ Merci au comité de programme :

Florian BENNETOT
DevOps Engineer 
Parsec

Florence BLAZY
Coordinatrice du 
Hub Open Source
Systematic

Arthur CARCANO
Ingénieur R&D Rust
Docteur en mathématiques et informatique
Ocamlpro

Emmanuel CHAILLOUX
Professeur émérite
LIP6, IRILL,
Sorbonne Université

Thierry LEBLOND
Co-Founder & CEO

Fabrice LE FESSANT
Président Fondateur
Ocamlpro

Sébastien LEJEUNE
Open Source Advocate
Thales

Laurent WOUTERS
CEO
Cénotélie

Nos sponsors :
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Matin 

Agenda – Amphithéâtre 25

▪ 09h45 – 10h30 : Keynote : A Tale of Oxidation and Witchcraft
Jonathan Brossard | CNAM et Moabi

▪ 10h35 – 11h05 : Rust pour le trading haute fréquence
Nicolas Kateb | XBTO

▪ 11h25 – 11h55 : Rust et WebAssembly, levier de frugalité et de robustesse pour 
les traitements de données
Reyyan Tekin | Thales

▪ 12h00 – 12h30 : Rust & WebAssembly : Sécurité et Portabilité du Cloud aux 
Enclaves Etienne Bossé &  Jean-Jacques Lafay | Secretarium France

Nos sponsors :

mailto:https://www.linkedin.com/in/endrazine/
mailto:https://www.cnam.fr/portail/conservatoire-national-des-arts-et-metiers-accueil-821166.kjsp
mailto:https://moabi.com/fr/accueil/
mailto:https://www.xbto.com/
mailto:https://www.linkedin.com/in/rt-549abb27b/
mailto:https://www.thalesgroup.com/fr
mailto:https://www.linkedin.com/in/ebosse/
mailto:https://www.linkedin.com/in/jean-jacques-lafay-a3059a3/
mailto:https://www.linkedin.com/in/jean-jacques-lafay-a3059a3/
mailto:https://www.linkedin.com/in/jean-jacques-lafay-a3059a3/
mailto:https://www.secretarium.com/
mailto:https://www.secretarium.com/
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Après-midi 

Agenda – Amphithéâtre 25

▪ 14h00 – 14h30 : Rust dans l’automobile : efficacité, sécurité, sûreté, et attractivité
Jean-François Bortolotti | Ampere (Renault Group)

▪ 14h35 – 15h05 : Rust dans l’embarqué : retours sur le développement d’une borne 
de recharge pour véhicules électriques
Hugo Mercier | IoT.bzh

▪ 15h10 – 15h40 : Ariel OS: a Rust embedded OS standing on the shoulders of giants                 
Romain Fouquet, Ingénieur de recherche | Inria Saclay

▪ 16h00 – 16h30 : Une démarche de certification industrielle avec Ferrocene et 
TrustInSoft Analyzer                                                                                                                     
Aïssata Maïga, Ingénieure logiciel | Ferrous Systems                                                                                 
Sasha Pourcelot, Ingénieure Rust & OCaml | TrustInSoft

▪ 16h35 – 17h05 : Vérification Formelle de Rust pour Ethereum                          
Guillaume Claret, Fondateur / Ingénieur en méthodes formelles | Formal Land

Nos sponsors :

mailto:https://www.linkedin.com/in/jean-francois-bortolotti-8744344/?originalSubdomain=fr
mailto:https://www.linkedin.com/in/jean-francois-bortolotti-8744344/?originalSubdomain=fr
mailto:https://www.linkedin.com/in/jean-francois-bortolotti-8744344/?originalSubdomain=fr
mailto:https://www.linkedin.com/in/jean-francois-bortolotti-8744344/?originalSubdomain=fr
mailto:https://www.linkedin.com/in/jean-francois-bortolotti-8744344/?originalSubdomain=fr
mailto:https://www.ampere.cars/
mailto:https://www.ampere.cars/
mailto:https://www.linkedin.com/in/hugo-mercier-0b06577/
mailto:https://iot.bzh/
mailto:https://www.inria.fr/fr/centre-inria-de-saclay
mailto:https://www.inria.fr/fr/centre-inria-de-saclay
mailto:https://www.linkedin.com/in/a%C3%AFssata-ma%C3%AFga-b492011a9/
mailto:https://www.linkedin.com/in/a%C3%AFssata-ma%C3%AFga-b492011a9/
mailto:https://ferrous-systems.com/
mailto:https://ferrous-systems.com/
mailto:https://www.linkedin.com/in/scrabsha/
mailto:https://www.linkedin.com/in/scrabsha/
mailto:https://www.trust-in-soft.com/
mailto:https://www.linkedin.com/in/guillaume-claret-76785918/
mailto:https://formal.land/
mailto:https://formal.land/
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Pauses  

Agenda – Amphithéâtre 25

▪ 11h05 – 11h25 : Pause

▪ 12h30 – 14h00 : Cocktail déjeunatoire

▪ 15h40 – 16h00 : Pause

▪ 17h10 – 19h00 : Cocktail networking

Nos sponsors :



Sébastien Lejeune
Open Source Advocate @Thales

Membre du comité de pilotage du 
Hub Open Source de Systematic

RUST PARIS 2025
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▪ A Tale of Oxidation 
and Witchcraft

Enseignant-Chercheur, CNAM
CTO, MOABI

Jonathan Brossard

Keynote
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A Tale of Oxidation and Witchcraft

Jonathan Brossard
June 2025, Paris, France
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Who am I ?

Security Researcher
ORCID: 009-0004-8031-1438

CTO @ MOABI

Previously: Principal Engineer & Director of 
Security at Salesforce 
(San Francisco)

My work is partially sponsored by:

28
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A Malicious Counter History of 
the Mathematics 

of the XXth Century
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Once Upon a Time...

30

2nd Congress of Mathematicians (Paris, 1900):

- 23 Problems (Matrixes of Lie, Zeros of the Riemann's Zeta 
function, axiomatization of Physics...)

- Secret goal : Axiomatization of all branches of Mathematics
- Then deduce all possible theorems from those axioms

Had 69 PhD students, including John von Neumann

David Hilbert

HILBERT, David. Mathematische probleme. Nachrichten von der Koniglichen Gesellschaft der 
Wissenschaften zu Gottingen, 1900.
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And then...

31

PhD thesis in 1931 (at 25 years old):

First incompleteness theorem:

"Any consistent formal system F within which a certain amount 
of elementary arithmetic can be carried out is incomplete; i.e. 
there are statements of the language of F which can neither be 
proved nor disproved in F." (Raatikainen 2020)

Those statements are named undecidable.

Kurt Gödel

GÖDEL, Kurt. On formally undecidable propositions of principia mathematica and related systems i 1 (1931). 
In : Godel's Theorem in Focus. Routledge, 2012. p. 17-47.
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Algorithmic equivalents

32

PhD thesis (1953):

Any nontrivial semantic property about the language recognized by a 
Turing machine is undecidable.

Corollary:
- Deciding if a piece of software contains malware is undecidable
- Deciding if a piece of software contains vulnerabilities is undecidable Henry Gordon Rice

RICE, Henry Gordon. Classes of recursively enumerable sets and their decision 
problems. Transactions of the American Mathematical society, 1953, vol. 74, no 2, p. 358-366.
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Modern Equivalent

33

AGI (2020) is going to solve all our problems and 
magically solve undecidable problems.

Sam Altman
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Modern Equivalent

34

AGI (2020) is going to solve all our problems and 
magically solve undecidable problems.

Sam Altman
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Rust from a Security Perspective
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Memory Corruptions

36

Memory Corruption vulnerabilities 
ccount for about 70% of exploitable 
vulnerabilities in modern software 

Source: Google Project Zero, 
Microsoft MSRC)

Exploitable bugs in Chrome. Source: Google Project Zero
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Memory Corruptions : Rust binary 
Hardening (default)

37
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Memory Corruptions : Adding Stack Cookies

38

Adding Hardening Flags:

Method 1: Passing CFLAGS

RUSTFLAGS="-C target-feature=+stack-protector-strong" cargo build –release

Method 2: edit .cargo/config.toml

[build]
rustflags = ["-C", "target-feature=+stack-protector-strong"]
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Memory Corruptions : MOABI 
Recommended Flags (x86_64)

39

CFLAGS="-fPIC -pie -fPIE -fstack-protector-all -O2 -D_FORTIFY_SOURCE=2 -Wl,-z,now "

CFLAGS_EXTRA="-fstack-clash-protection -fzero-call-used-regs=used-gpr -fcf-protection
-fstack-check"
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Brief Taxonomy of Memorry 
Corruptions



Property of MOABI

Overflow : in any writable section

Stack overflow, heap overflows, 
.bss/.data overflows
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Overflow : Rust itself is immune

The mechanism of memory borrowing + ownership + bound checking
Ensures memory safety.

EPIC WIN !!!
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Type confusions

Typedef struct  cow {
char name[16];
int (*f)(void);

}

typedef struct pig {
char name[16];
char brand[8];

};

int do_milk (struct cow *v)
{

return v->f();​
}

What happens if brand is user controlled and 
we try to do_milk() a pig ?

(very common in Javascript)
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Casting Errors/Overflows

Exempli Gratia:

1) sign extension:

movsxd rdx, eax

2) Integer overflow:

mul r8
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Type Confusions : Rust itself is immune

Affine typing prevents type confusions vulnerabilities.

EPIC WIN !!!
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Partial Proofs of Vulnerabilities :
Motivation
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Motivation : SBOMs vulnerability 
assessments don't scale well

47

Software Bill of Materials are becoming mandatory
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Motivation : SBOMs vulnerability 
assessments don't scale well

48

Software Bill of Materials are becoming mandatory

Software Bill of Materials (SBOMs) contain lists 
of CPEs or Package URLS (purl) describing all 
the components of a given Software.

They allow to perform vulnerability 
assessments by comparing the CPEs to the 
dictionaries published by the NIST for each CVE.
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49

Motivation : SBOMs vulnerability 
assessments don't scale well

SBOMs provide possible CVES.
For each vulnerability : is it true ?
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Motivation 
(Bis Repetita Placent)
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Zerodays : No patch, am I vulnerable ?

51

Taint analysis on binary 
(no source code)

Calling convention SYSTEM V:

RDI, RSI, RDX, RCX, R8, R9
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Zerodays : No patch, am I vulnerable ?

52

Taint analysis on binary 
(no source code)
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Problem Statement : 

Partial Proofs of Vulnerabilities 
through 

Procedural Debugging
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Proving Exploitability

Industry standard to Prove exploitability : Write an exploit

This bar is too high.

If we decompose an exploit into 3 problems:
- Reach the vulnerable function
- Trigger the vulnerability
- Achieve code execution/Weaponize

The first step alone is already undecidable ("reachability problem").

Undecidable



Property of MOABI 55

Proving Exploitability

Entry point

Vulnerable function

The "reachability problem" is 
undecidable.
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Proving Exploitability : Partial Proof of 
Vulnerability
Let's do only step 2:

If we decompose an exploit into 3 problems:
- Reach the vulnerable function
- Trigger the vulnerability
- Achieve code execution/Weaponize

This a reasonable heuristic to determine vulnerability of the application.

We'd like to be able to call the vulnerable function directly.
Problem : How to do this out of context ?
Proposal : Let's turn the vulnerable application into a shared library !
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Loading Dynamic Executables : 
Introduction to ELF Libification 

"Generalize to simplify" : A. 
Grothendieck
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Reverse Engineering : 
Compilation Process

Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor

Shared Libraries

Executables

Object Files (.o)
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Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor
Executables

Object Files (.o)

Disassembly

Reverse Engineering : 
Disassembly

Shared Libraries

Undecidable
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Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor

Shared Libraries

Executables

Object Files (.o)

Decompilation

Reverse Engineering : 
Decompilation

Undecidable
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Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor

Shared Libraries

Executables

Object Files (.o)

Libification
(wld)

Reverse Engineering : 
Libification
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Executables vs Shared Libraries : 
How Do They Differ ?

Same headers, same segments, same 
sections. They mostly differ through 
their metadata (various ELF headers)

Modify the various ELF headers to 
turn an Executable into a Shared 
Library

The work to be done:
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Automated Libification : the 
Witchcraft Linker
URL: https://github.com/endrazine/wcc
License: MIT/BSD-2
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Validation

Test Repository: 
https://github.com/endrazine/wcc-tests

Version Codename Year GCC Version Passed Failed

24.04 noble 2024 12.3.0 440 0

22.04 Jammy 2022 11.2.0 435 0

20.04 focal 2020 9.3.0 435 0

18.04 bionic 2018 7.3.0 369 0

16.04 xenial 2016 5.3.1 363 0

14.04 trusty 2014 4.8.2 352 0
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Procedural Debugging
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Procedural Debugging : Libification based 
Debugging

66

ELF Executable
or Library

Load in Memory
(+ load dependencies 
& solve relocations)

Address Space

function1()
...
function...()
...

function_vulnerable()

….

If the ELF is dynamically 
linked, libify it and load via 
dlopen().

If the ELF is statically linked, loading its segments 
is enough. 
We simply need a userland ELF loader.
Confere userland exec() techniques (eg: The 
Grugq, phrack, 2004)
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enumerations
(Without Control Flow Analysis, which 
is Undecidable)

67

Address Space

function1()
...
function...()
...

function_vulnerable()

….

...

In Dynamically linked ELFs, parse the link_map
- Provides a list of all ELFs in memory
- Dynamic linker exports iterators to symbols
- Use dlsym() function from the Dynamic Linker 

to obtain address of symbols.
Library_1

Library_n
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Procedural Debugging : Crafting Minimal 
Context/Arguments

68

Address Space

Calling convention is architecture specific.
On x86_64 GNU/Linux, arguments passing is 
done via registers:

RDI, RSI, RDX, RCX, R8, R9 for integers or 
pointers, and XMM0, XMM1, XMM2, XMM3, 
XMM4, XMM5, XMM6 and XMM7 for
floating-point arguments.

We can craft those arguments and point RIP to 
function_vulnerable() to achieve selective 
procedural execution.

• Avoid reachability problem.

We would like to map the 
ELF in memory, solve 
dependencies/relocations if 
the ELF is dynamically 
linked.

Then call the potentially 
vulnerable function with 
chosen arguments, with just 
enough context to trigger 
the vulnerability.

function1()
...
function...()
...

function_vulnerable()

….

...
Library_1

Library_n

WSH
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Binary Reflection

The Witchcraft Shell implements:
- An exposition of binary functions from the LUA interpreter.

Thanks to lua, we then implement:
- Binary introspection
- Binary intercession

=> We implement binary reflection, without source code.
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Procedural Debugging

- Libify  ELF executables
- Make ELF executables scriptable
- Call arbitrary functions 

(procedural debugging)

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2
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Oxydation of WCC
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Oxydation of WCC : R+-

- Symbol demangling in Rust is 
quite specific

- Done in Rust, linked to WCC
- Available from version v0.0.10

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2

+-
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Oxydation of WCC : R+-

- Caveat : May need to copy 
symbols from .symtab/.strtab to 
.dynsym/.dynstr

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2

+-
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Oxydation of WCC : R+-

- Caveat : May need to copy 
symbols from .symtab/.strtab to 
.dynsym/.dynstr

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2

+-
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Oxydation of WCC : R+-

- Caveat : May need to copy 
symbols from .symtab/.strtab to 
.dynsym/.dynstr

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2

+-
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Oxydation of WCC : R+-
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Partial Proofs of Vulnerabilities 
(in Rust bindings)



Property of MOABI
78



Property of MOABI
79



Property of MOABI
80

Partial Proofs of Vulnerabilities: CVE-2022-
3786

print(" [*] testing for CVE-2022-3786")

-- Input arguments:
teststring = "a.b.c.d.e.f.g.h.i.j.k.l.m.n.o.p.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--
.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--.xn--
.xn--.xn--.xn--.xn--.xn--"
out = calloc(1,16)
outlen = calloc(1,2)
memset(outlen,0x10,1)

-- Trigger the stack overflow:
res = ossl_a2ulabel(teststring, out, outlen)

if res == 0 then print(" [*] Not vulnerable to CVE-2022-3786") end
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Partial Proofs of Vulnerabilities

The ability to turn ELF 
executables into libraries 
will allow us to create 
partial proofs of 
vulnerabilities in the form 
of WSH test scripts.

Examples:

https://github.com/endrazine/w
cc-tests/tree/main/scripts
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Automatic Arguments Inference
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Automatic Arguments Inference

Interactive function arguments 
discovery
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Automatic Arguments Inference

Automation
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Context: Replaying ltrace
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Industry Adoption
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The Framework is already available in major 
Linux distributions

Available in the repositories from:
- Debian
- Ubuntu
- Arch Linux
- Kali Linux

root@blackbox:~# apt install wcc

URL: https://github.com/endrazine/wcc
License: MIT/BSD-2
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Applications : Generic Code re-use outside 
Cybersecurity

Code reuse:
- Source code lost/no longer compiles
- Legacy applications
- Cross platform execution
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Cross Architecture Procedural Debugging 
(JIT)

Address Space

function1()
...
function...()
...

function_vulnerable()

….

...
Library_1

Library_n

WSH

Qemu-user (JIT)

By cross-compiling WSH to 
other architectures and 
running it within qemu-user, 
we benefit from JIT 
translation to the host 
architecture (eg: Aarch64 to 
x86_64) without a Virtual 
Machine, and in a single 
process (debugger + 
debuggee + JIT translator)
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Conclusion & Future Work
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Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor
Executables

Object Files (.o)

Libification
Decompilation

Disassembly
Shared Libraries

Witchcraft Linker : Libification

Undecidable
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Source Code Compiler Assembly
Code (.S)

Assembler

Static Link Editor

Shared Libraries

Executables

Object Files (.o)

Unlinking
(wcc)

Witchcraft Compiler: Unlinking
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Witchcraft Compiler: Unlinking + Relinking 
= Assured Patching

Static Link Editor

Patched 
Executable

Vulnerable
Executable

Unlinker

Patched Static Library

ar -x

Object file Substitution



Property of MOABI
94

Witchcraft Compiler: Unlinking + 
Instrumentation = Fuzzing

Static Link Editor

Instrumented 
Executable

Vulnerable
Executable

Unlinker

Instrumentation
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THANK YOU FOR 
YOUR ATTENTION

Jonathan Brossard
jonathan.brossard@lecnam.net



9696
96

▪ Rust pour le trading 
haute fréquence

Senior Trader
XBTO

Nicolas Kateb



2025-06-25

HFT desk

XBTO - Rust Paris 2025
High Frequency Trading with 
Rust

June 2025
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Table of contents

Business challenges

Why Rust

How

Results
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● A set of complex trading algorithms that places large amounts of orders on multiple markets in fractions of 

seconds

● Represents between 40% and 70% of volume traded globally across different markets (equities, bonds, cryptos, 

commodities, FX. etc.)

● Cross team expertise required in trading, data analytics, software development and infrastructure

● Velocity is key, with profitable algorithms half life of a few months before other participants catch up

● Complex systems with many interactions

● Bursty, irregular and unpredictable data spikes 

● Latency is key (magnitude of microsecond)

What is high frequency trading?
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Pre-existing trading system not suited for HFT

● C# tech stack

○ Non-deterministic garbage collection, triggered on activity spikes

○ Reliance on general, non-owned libraries for the critical path, not suited for high-performance contexts

● Microservice architecture, communication through NATS

○ Overall high latency, magnitude of several ms

○ Cannot gracefully absorb sudden spikes of market activity (from 100k/s, to 10M/s market events in a second), 

scaling is slow

○ Complexity, low development velocity

● Heavy dependency on SQL databases

○ Not suited for time-series oriented data with high insertion throughput

● Not leveraging hardware

○ Every service is containerized, virtualized network

What was our business problem ?
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● Good mix between performance (critical for processing millions of events per second) and stability (most of the 

technical bugs prevented before compilation)

● On par with C++ performance without the compilation and maintenance nightmare

● Can leverage hardware optimization with specific compilation flags

● Resources efficient (RAM, CPU)

● No garbage collection occurring at worst times

● Functional features allow for traders / quants to actively participate in strategy development and to the code base

● Faster development cycles lead to shorter time to market

Why use Rust ?
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● Monolith approach for the main trading engine

● Ring buffer and lock free data structures for critical features - market data distribution, orders events processing, 

state aware components for risk management

● Hardware timestamping to the nanosecond for precise benchmarking

● Latency tuning with connectivity tweaks

● Custom asynchronous runtime for events processing synchronously without the jitterness of async

● Dedicated decimal crate for number parsing without losing the precision

● Event based and state machine implementation for order management and strategies development

How we did use it?
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● PoC approach with a small team (3 FTEs) 

● Internal latency divided by almost 1000 ! scale of a few microseconds (q99)

● Velocity increased dramatically with both faster compilation times and a quick development process

● Reduction of resources consumption, even with bare metal setup ! 1 server could support 20 times more 

coverage than the microservices approach

● Benchmark measurement and precision to the nanoseconds allow pinpointing bottlenecks way faster

● Rust itself was not alone..  But it makes a strong case to design a new architecture tailored for business needs

○ Switch to time series database for events logging 

○ Monolithic approach and lock free queues

● And it makes for a smooth transition 

○ Compiler checks prevent a lot of technical bugs

○ Deployment and testing is a breath

○ Performance is impressive

What were the results?
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Disclaimer

This CIP includes certain statements, estimates, and projections provided by 

the Company with respect to its anticipated future performance. Such 

statements, estimates, and projections reflect various assumptions 

concerning anticipated results, which assumptions may or may not prove to 

be correct. Such statements, projections and estimates are not necessarily 

indicative of current value or future performance, which may be significantly 

more or less favorable than as reflected herein.No representations or 

warranties of any kind are intended or should be inferred with respect to any 

economic return from the Information.

The products, product names, logos, brands, and their trademarks featured or 

displayed within the CIP are the property of their respective trademark 

owners. Unless indicated otherwise, the trademark owners are not affiliated 

with, nor do they sponsor or endorse, the Company nor the Company’s 

securities, products or services.

This CIP does not purport to contain all of the information that may be 

required to evaluate any transaction, and any recipient hereof should conduct 

its own independent analysis of the Company and the data contained or 

referred to herein. The Company has no obligations to provide additional 

information or to correct or update any of the information set forth in this CIP. 

The Company makes no representation or warranty, whether express or 

implied, regarding this CIP, including without limitation the accuracy, 

completeness, or suitability of the information contained in this CIP, or made 

available, orally or in writing, in connection with any investigation of the 

Company, and nothing contained herein is, or shall be relied upon as, a 

promise or representation, whether as to the past or the future. The recipient 

should rely solely on the representations and warranties made to it by the 

Company in the executed definitive agreement regarding the transaction (if 

any). No party has any obligation (whether express or implied) to offer, accept 

or negotiate any agreement.

Nothing herein is intended to in any way modify, amend or supersede any of 

the terms and conditions set forth in any Confidentiality Agreement made 

between the parties, which remains in full force and effect in accordance with 

its terms. If you have any questions or need additional information, please 

contact the Company. 

This Confidential Information Presentation (the “CIP”) is intended solely for 

the use of prospective counterparties in determining whether or not to 

pursue any opportunities with XBTO Crypto Opportunities Fund SAC Ltd., 

XBTO Global Ltd., XBTO International Ltd., XBTO Trading LLC, XBTO 

Strategies Ltd, Stablehouse Ltd or any of its group or related companies 

(together, the “Company”).

XBTO International Ltd and Stablehouse Ltd are licensed to conduct digital 

asset business by the Bermuda Monetary Authority. 

The CIP is of a proprietary and confidential nature and is only being 

furnished to those parties who have agreed to be bound by the terms and 

conditions of a Confidentiality Agreement. The information (“Information”) 

contained herein may not be reproduced or redistributed in whole or in part, 

in any format, without the express written approval of the Company. 

By accepting this CIP, the recipient agrees that it will, and it will cause its 

directors, officers, employees, consultants, agents and representatives to, 

use the CIP and all of the information contained therein only to evaluate any 

opportunities with the Company and for no other purpose and shall return 

this CIP together with any copies to the Company upon request. This CIP 

contains confidential material which is non-public information concerning the 

Company. Receipt of this CIP constitutes your acknowledgment that you will 

maintain the information contained herein in strict confidence. This CIP does 

not constitute an offer to sell or the solicitation of an offer to buy any 

securities or assets of the Company, nor should this CIP be construed to 

indicate that the business of the Company remains unchanged since the 

date of this CIP. The Company has no obligations to amend or update this 

CIP at any time.

All information contained herein has been provided by the Company or other 

sources that the Company deems reliable; however, the Company has not 

independently verified certain of the information, including the financial 

estimates and projections, contained herein. 

Any investment opportunity herein is not intended for distribution to, 

or use by, any person or entity in any jurisdiction or country where 

such distribution or use would be contrary to local law or regulation. 

Any investment opportunity herein is available only for Non-US 

Accredited Investors. It is the responsibility of each person outside of 

the United States to comply with any applicable laws and regulations 

of their jurisdiction before accessing or using this investment.

Past performance, if any, does not guarantee or indicate future 

results or returns. The value of investments can fluctuate, and 

investors may lose all or more than their original investment. 

Investment outcomes are subject to various market, economic, and 

other risks that may cause future returns to differ from historical 

performance.

This material is provided for educational purposes only and does not 

constitute an offer to buy or sell securities, products, or services in 

any jurisdiction including without limitation, within Latin America, 

North America or where such an offer is illegal or to any person for 

whom this offer is illegal. If any securities, products, and services are 

mentioned or inferred in this CIP, they may not have been registered 

with the securities regulator in Brazil, or any other securities regulator 

in any Latin American country or North America. None of the 

information discussed herein should be provided to the public in 

Brazil, any other Latin American Country or North America.

If you have a complaint or concern about any aspects of our 

products or services provided in the Information, please contact our 

Customer Support at support@stablehouse.com. Please provide 

clear details of your nature of complaint and we will promptly 

acknowledge receipt and investigate as necessary.
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▪ Rust et WebAssembly,                
levier de frugalité et de 
robustesse pour les traitements 
de données

Engineering Delivery Manager 
Thales

Reyyan Tekin
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LEVIER DE FRUGALITÉ ET DE 
ROBUSTESSE POUR LES 
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BUILDING TOGETHER, INNOVATING FURTHERReyyan TEKIN, Thales

Hippo

ProbZélus Punch

RISC-V CVA6

2020

2021

2021

2021

Thales’ Kubernetes stack

2022

Reef

Frugal by Design

2023

Fred

2024

Open source Thales Inner source

2025

https://projects.laas.fr/hippo/home.php
https://gitlab.inria.fr/parkas/zelus
https://punchplatform.com/
https://cva6.readthedocs.io/en/latest/
https://cva6.readthedocs.io/en/latest/
https://cva6.readthedocs.io/en/latest/
https://gitlab.thalesdigital.io/reef
https://www.thalesgroup.com/en/group/responsability/magazine/thales-contest-sparks-new-ways-make-technology-more-frugal
https://fredk8.dev/


SAUVER LES 
OISEAUX AVEC 
RUST ET WASM

109

Une approche frugale aux 

traitements de données



CONCILIER PERFORMANCE, SÉCURITÉ ET LÉGÈRETÉ

• Sobriété numérique 

• Réduire l’empreinte énergétique des traitements de données.

• Edge computing

• Besoin de traitements locaux, rapides et autonomes.

• Sécurité des données

• Protection des données sensibles dans des environnements distribués.

• Contraintes métiers 

• Ressources limitées, connectivité intermittente, exigences temps réel.
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TRAITEMENTS DE DONNÉS CRITIQUES

CentraleEdge

Cas d’usage

• Cybersécurité

• Capteurs critiques

• Systèmes satellite

• Smart industries

Fonctions (FaaS)

• Formatage

• Enrichissement

• Identification

• Détection
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CHALLENGES

CentraleEdge

Portabilité

Sûreté & 

sécurité

Faible 

emprunte

{ }
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REEF : RESOURCES EFFICIENT FUNCTIONS

CentraleEdge

Admin, op. readiness

• Codé en Rust

• 25+ connecteurs : encryption, 
Tensorflow Lite, Kafka, …

• SDK pour les connecteurs 
customs Wasm

• Même composant en edge et 
en centrale

113



REEF : COMBINER RUST ET WASM POUR UNE ARCHITECTURE 
ROBUSTE

Rust : Sûreté, hautes performances

WebAssembly (Wasm) : ultra léger, sécure, multi-langage, multi-plateforme

Frugal and Robust Data Processing Using Rust and WebAssembly. R. Tekin, punchplatform.com

Tolérant aux 

erreurs

https://punchplatform.com/2023/09/14/frugal-and-robust-data-processing-using-rust-and-webassembly/
https://punchplatform.com/2023/09/14/frugal-and-robust-data-processing-using-rust-and-webassembly/


REEF, STRATÉGIQUE

Thales “Frugal by Design” Contest

Thales Innovation Award
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DES PREMIERS BENCHMARKS PROMETTEURS
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0 0,2 0,4 0,6 0,8

Reef

Java

Python

Consommation d'énergie (Wh)

14 millions

csv HTTPtraitement

FaaS legacy Java, Python et 

Reef avec la même 

architecture

00:00 01:12 02:24 03:36 04:48

Reef

Java

Python

Temps d’exécution (min)

14 millions

0 200 400 600 800

Reef

Python

Java

Poids de l’application (Mo)

Environnement Exécutable

73% plus économe que FaaS Python

18% plus économe que FaaS Java

120% plus rapide que FaaS Python

32% plus rapide que FaaS Java

x23 plus léger que FaaS Java

x2,6 plus léger que FaaS Python



RETOUR D’EXPÉRIENCE

Difficultés rencontrées

• Debug Wasm encore limité (code et 
compilation)

• Chaîne de cross-compilation complexe 
à maintenir.

• Certaines bibliothèques Rust non 
compatibles ou partiellement 
supportées en Wasm.

• Courbe d’apprentissage Rust pour les 
équipes non initiées.

GitHub - ThalesGroup/rust-coding-dojo: Gather 
ressources to practice Rust language

Ce qui a bien fonctionné

• Déploiement fluide sur architectures 
hétérogènes (x86, ARM, RISC-V).

• Faible empreinte mémoire et CPU.

• On embarque uniquement l’essentiel 
grâce à Wasm.

• Mises à jour dynamiques et sécurisées 
des fonctions.

Rust, WebAssembly, TensorFlow, and RISC-V: a powerful 
cocktail for edge AI. D. Tombroff, punchplatform.com
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https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://github.com/ThalesGroup/rust-coding-dojo
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/
https://punchplatform.com/2024/05/28/rust-web-assembly-tensorflow-and-risc-v-a-powerful-cocktail-for-edge-ai/


VOYONS UN CAS 
D’USAGE
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ÉTUDE DES OISEAUX AUTOUR DES ÉOLIENNES

© Hans Hillewaert / CC BY-SA 4.0

Éoliennes Offshore

Experts à une localisation spécifique, à un moment précis
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https://commons.wikimedia.org/wiki/File:Windmills_D1-D4_(Thornton_Bank).jpg


BEAK : BIODIVERSITY AND ENVIRONMENTAL ANALYTICS FOR BETTER 
KNOWLEDGE

Edge Centrale
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BEAK : ARCHITECTURE

.wav

File signal 

C++

ID HTTP HTTP Forma-

tage

ES

Base de 

données

Jupyter 

Notebook

Réentraînement
121



GESTION DE FLOTTE
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TRAITEMENT DE DONNÉES EN EDGE

123



DÉPLOYER ET METTRE À JOUR LES FONCTIONS
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TRAITEMENT DE DONNÉES EN CENTRALE

Pipeline 

d’ingestion

Jupyter Notebook

Règles d’alerte 125
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DANS LA CONTINUITÉ

• Renforcement de la collaboration avec Centrale Nantes

• Module de cours dispensé en mai

• Premiers résultats en cours sur l’IA miniature (ANR OWL)
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DANS LA CONTINUITÉ

Reef fait partie de Frugal IT

Fred design and architecture. T. Jouannic, D. Tombroff, L. Gerardi and R. Tekin, fredk8.dev

Fred : on-going Thales Open Source

Assistant-architecte cloud multi-agent LLM

THAles Low Carbon : capteurs et 

tableaux de bords



CONCLUSION

Rust + Wasm : une voie 
concrète vers un 
numérique frugal et 
sécurisé

Sécurité : Rust élimine les erreurs 

mémoire, Wasm isole les fonctions.

Frugalité : faible empreinte CPU/RAM, 

idéal pour l’edge.

Portabilité : même code sur ARM, x86, 

RISC-V, cloud ou embarqué.

Ce qu’il faut maîtriser 
pour réussir

Debugging Wasm.

Chaîne de cross-compilation complexe.

Écosystème Rust/Wasm encore jeune 

pour certains usages (IA par exemple).
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MERCI

Reyyan TEKIN

Thales
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▪ Rust & WebAssembly : 
Sécurité et Portabilité 
du Cloud aux Enclaves

Expert en
developement logiciel
Secretarium France

Jean-Jacques Lafay

Chef de plateforme 
ingénierie

Secretarium France

Etienne Bossé



Rust & WebAssembly: Sécurité et 
Portabilité du Cloud aux Enclaves

Étienne Bossé & Jean-Jacques Lafay, Secretarium | Juin 2025

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Qui sommes nous?

Etienne Bossé

Responsable Produit

Secretarium/Klave

Jean-Jacques Lafay

Développeur Senior

Secretarium/Klave

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Le talk entre vous et votre
pause déj !

Vous êtes ici!

Qui sommes nous?

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



• Secretarium et sa mission

• Notre contexte technique et le rôle de Rust

• Rust & C++: Intégration de Rust dans des enclaves

• Rust & WebAssembly: Modèle en composant et écosystème

• Démo: Construction d’une application Rust qui tourne dans une
enclave sécurisée.

Agenda

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Secretarium: Mission

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5

Sécurité et confidentialité des données

Conformité réglementaire

Collaboration sur données sensible

IA Confidentielle

Nous accompagnons nos clients sur les cas d’usage suivants :



Secretarium: Systeme Honnête

Vérifiabilité

Confidentialité

Intégrité

Honnêteté
« Apporter de la transparence sur 
la manière dont les données sont 
protégées, gérées et utilisées. »

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Caractéristiques d’un Système honnête

1- Garder l’intégrité des données et du code en tout temps

2- Garder la confidentialité des données et du code en tout temps

3- Garder un comportement vérifiable et déterministe en tout temps

4- Et tout ça, de manière vérifiable et infalsifiable

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5

Principales caractéristiques d’un système honnête : 



Construire un Système Honnête

Confidential Data

App

Runtime

Hardware

BIOS / Firmware

Host OS

Hypervisor

Guest OS

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Construire un Système Honnête

App

Hardware
Racine de la 

confiance

Confidential Data

App

Runtime

Hardware

BIOS / Firmware

Host OS

Hypervisor

Guest OS

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



2015 2017 2022 2023 2025

Intel SGX

1.0.0

Wamr Wasm Component Model

1.87.0WasmTimeWasm

WASM   +   TEE   +   DLT = Honest Computing

Construire un Système Honnête: Technologies

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Securité Hardware

Protège l’intégrité du code et 
des données en utilisation

Apporte le concept d’enclave
securisée

Informatique Confidentielle et 
Environnements d’Exécution de Confiance

En transit

Transport sécurisé et chiffré
de bout en bout

En utilisation

Exécuter des traitements dans les 
enclaves sécurisées. Ce qui se passe 

dans un TEE reste dans le TEE.

Au repos

Chiffrement au repos

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5

Concepts clefs:



Informatique Confidentielle et 
Environnements d’Exécution de Confiance

Informatique Confidentielle: 
Isolation Machine Virtuelle

Sans 
Informatique Confidentielle

Informatique Confidentielle: 
Isolation d’application ou de 
processus

Informatique Confidentielle: 
Isolation de function ou de 
librairie

Cloud Stack  & 
Cloud System 

Administrators

BIOS & 
Firmware

Host OS & 
Hypervisor

Virtual 
Machine 

Administrator
Guest OS

Application 
of Process

Confidential 
Data

Cloud Stack  & 
Cloud System 

Administrators

BIOS & 
Firmware

Host OS & 
Hypervisor

Virtual 
Machine 

Administrator
Guest OS

Application 
of Process

Confidential 
Data

Cloud Stack  & 
Cloud System 

Administrators

BIOS & 
Firmware

Host OS & 
Hypervisor

Virtual 
Machine 

Administrator
Guest OS

Application 
of Process

Confidential 
Data

Cloud Stack  & 
Cloud System 

Administrators

BIOS & 
Firmware

Host OS & 
Hypervisor

Virtual 
Machine 

Administrator
Guest OS

Application 
of Process

Confidential 
Data
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Notre Architecture Originelle

TEE TEE TEE

Hardware

DLT

Hardware Hardware

Distribuée & Décentralisée

App App App

Défis à adresser:

Compliqué à construire/utiliser

Démarrage lents

Pas de mutualisation

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



TEE

Notre Architecture Actuelle

TEE

Hardware

DLT

Hardware Hardware

Distribuée & Décentralisée

Éléments Clefs:

Intégration Rust & C++

Intégration de Wasm

Utilisation de Rust avec Wasm

Sandbox Sandbox

WasmTime

Sandbox Sandbox

WasmTime

TEE

Sandbox Sandbox

WasmTime

App 1 App 2 App 1 App 2 App 1 App 2

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Cela va permettre de :

Faciliter l’adoption par les devs

Mutualiser les apps dans des enclaves

Réduire les temps de démarrage

Rust & C++ Intégration
Motivations:

Intégrer un environnement d’exécution Wasm

MVP: WAMR

Intégration facile avec SGX

En C++

Limitations:

Pas de Component Model

Difficile d’utiliser le mode compilé

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Cela va permettre de :

Supporter le Wasm Component Model

Atteindre des perfs natives pour les apps

Préparer la migration vers Rust

Rust & C++ Intégration
Passage à Wasmtime:

Migrer vers WasmTime (construit en Rust).

Les avantages de Rust:

Intégration facile avec le C++

Sûreté mémoire

Plus d’UB en pratique

Performances comparables à C++

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust & C++ Intégration
Rust dans une enclave SGX, challenges et solutions:

Contraintes:

Architecture et modèle de sûreté des 
enclaves

Utilisation du SDK SGX (C/C++)

Solutions limitées en Rust:

• Fortanix (trop spécifique pour notre
usage mixte)

• Teaclave SGX SDK: Peu maintenu

Solution: Forker Teaclave -> TeaKlave

Fourni les fonctions core et std de Rust

Compatible avec les versions récentes du 
SDK SGX

Utiliser Rust dans nos enclaves, tout en conservant l’infra C/C++ existante.

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Intégration de Wasmtime avec TeaKlave:

Utilisation d’une target spécifique pour Wasmtime

Implémentation des fonctions utilisées par le code Rust via la 
target en utilisant le SDK SGX

• Allocation de mémoire & protection de pages

• Gestion des traps Wasm via signaux (setjmp/longjmp)

Extension de la Wasmtime C-API pour supporter le 
Component Model.

Rust & C++ Intégration (dans une enclave)
TeaKlave, le pont entre les deux mondes :

TEE

TeaKlave

WasmTime

Intégrer Wasmtime avec TeaKlave dans l’enclave.

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust & C++ Intégration (dans une enclave)
Retour d’experience:

Ce qu’on a accompli:

Enclaves hybrides C/C++ & Rust grâce à notre fork Teaklave

Intégration de Wasmtime via le support platform-custom

Extension de la C-API pour exposer le Component Model

Prochaines étapes:

Finaliser le support Component Model

Améliorer la compatibilité WASI

Réduire les frictions CI (Rust nightly, Docker multi-user)

TEE

TeaKlave

WasmTime

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust + WebAssembly pour les Apps
Pourquoi Rust ?

Les avantages de Rust pour les Apps:

Compilation native vers WebAssembly

Performance du code généré

Écosystème mature & tooling solide

Sécurité renforcée : sandbox Wasm + garanties Rust

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust + WebAssembly pour les Apps
Wasm Component Model & WIT

Pourquoi utiliser le Component Model ?

Dépasse les limites des modules Wasm classiques : fini les fonctions à types primitifs uniquement

Expose des interfaces riches (chaînes, listes, structures…) via WIT

Interopérabilité entre langages : Rust, C, Go… se comprennent

Isolation mémoire renforcée : plus d'export de mémoire brute → communication uniquement via 
interfaces

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust + WebAssembly pour les Apps
Wasm Component Model & WIT

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Rust + WebAssembly pour les Apps
Retour d’expérience:

En revanche, il reste des défis à adresser:

L’utilisation de librairies Rust conduit vite à de gros fichiers Wasm

Sans Component Model la gestion de la mémoire est plus délicate

Les builds Rust vers Wasm sont difficiles à reproduire (attestation)

Rust n'est pas juste compatible avec WebAssembly, il semble avoir été conçu pour lui.

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5



Démo

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U I N  2 0 2 5

Démo sur la plateforme Klave:

Création d’un composant écrit en Rust

Déploiement sécurisé dans une enclave (TEE)

Interaction avec le composant via son interface



Conclusion et Q&A

Rust est au        de notre architecture

Sécurité mémoire et isolation garanties

Interopérable avec notre base C++ via Teaklave

Déploiement WebAssembly dans des enclaves SGX

Component Model + interop multi-langage activés

Q&A

É T I E N N E  B O S S É  &  J E A N - J A C Q U E S  L A F A Y  |  J U N E  2 0 2 5



Cocktail 
Déjeunatoire
Reprise à 14h

RUST PARIS 2025



Arthur Carcano

Ingénieur R&D Rust |
Docteur en mathématiques et informatique 

Ocamlpro

RUST PARIS 2025
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▪ Rust dans l’automobile : 
efficacité, sécurité, sûreté, et 
attractivité

Software Expert Leader
Ampere (Renault Group)

Jean-François Bortolotti



R U S T  P A R I S  2 0 2 5

RUST  IN  CARS
SOFTWARE-DEFINED EFFICIENCY AT SCALE

F R É D É R I C  A M E Y E / J E A N - F R A N C O I S  B O R T O L O T T I  –  A M P E R E  ( R E N A U L T  G R O U P )



W h o  a m  I  ?

Jean-François Bortolotti
Expert Leader Embedded Software  - Ampere (Renault Group)

Passionate about technology. Started coding in 1984 when computer Ram was in kilobytes ☺.

32 years of experience in Software: Mobile Telecommunications and Automotive industry.

Cross domains expertise: Hardware and Software, Embbeded and Cloud Software.

Focus, Data driven, Hands On and Efficient leader.

Worked at IBM, Philips, Motorola, Google, Intel, Renault/Ampere, …

Note: Frédéric AMEYE is the main author of this presentation.
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Fact: many critical infrastructures

in cloud/tech use Rust.
Cloudflare/AWS Firecracker, Amazon Prime Video, Microsoft Hyperlight, Microsoft Pluton, Google Android drivers, Cloudflare Pingora,…

Is it just to follow some hype?



How much money do {Amazon, Microsoft, Meta, Google} lose

per each minute of software unavailability due to a bug?

20 $/minute

200 000 $/minute

2 000 $/minute

20 000 000 $/minute

Source: https://www.upguard.com/blog/the-cost-of-downtime-at-the-worlds-biggest-online-retailer
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“All SW shall be mission-critical”

is the basic idea behind the Rust 

programming language

without any compromise:

free, performant, large OSS community, 

efficient toolchains,  flexible language
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Also, Common Vulnerabilities & Exposures…

Source: Microsoft, 2019 ; F5, 2024

memory-safety

not memory-safety

How to

keep up?
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Programming language:

an irrelevant implementation detail

in the era of LLMs?

The reality is:

It has an impact on

system architecture, software 

architecture, reliability, ease of data 

exchange, quality, maintenability,

Productivity, Cost & Time-to-Market



Safety-critical ECU Exposed ECU

(Android, infotainment)

simple communication 

library

(eg. CAN)

ASIL B 

function

simple communication 

library

(eg. CAN w/ external 

microcontroller gateway)

Actuators (ASIL D)

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S



Safety-critical zone computers Exposed zone

computer

(Android, infotainment)

simple communication 

library

(eg. Eth+UDP)

ASIL B 

function

simple communication 

library

(eg. Eth+UDP)

Actuators (ASIL D)

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S
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Safety-critical zone computers Exposed zone

computer

(Android, infotainment)

mid complex 

communication library

(eg. SOME/IP)

ASIL B 

function

mid complex 

communication library

(eg. SOME/IP)

Actuators (ASIL D)

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S

fi
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w
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Safety-critical zone computers Exposed zone

computer

(Android, infotainment)

Proxy

Gateway

mid complex 

communication library

(eg. SOME/IP)

ASIL B 

function

mid complex 

communication library

(eg. SOME/IP)

Actuators (ASIL D)

without memory safety
= restrictions (proxy +  protocol 
breaker)

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S

fi
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w
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Safety-critical zone computers Exposed zone

computer

(Android, infotainment)

Proxy

Gateway

mid complex 

communication library

(eg. SOME/IP)

ASIL B 

function

mid complex 

communication library

(eg. SOME/IP)

Actuators (ASIL D)

complex

stack

(eg. gRPC,

DDS + TLS)

complex 

stack

(eg. gRPC, 

DDS + TLS)

safe 

OEM/3rd-

party

apps

???

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S

• break TLS and do DPI?
• C/Ada + formal proof?
• ship as-is and pray?
• garbage-collected language?

How do you want 
your SDK?

fi
re

w
al

l without memory safety
= restrictions (proxy +  protocol 
breaker)



Safety-critical zone computers Exposed zone

computer

(Android, infotainment)

mid complex 

communication library

(eg. SOME/IP)

ASIL B 

function

mid complex 

communication library

(eg. SOME/IP)

Actuators (ASIL D)

complex

stack

(eg. gRPC,

DDS + TLS)

complex safe 

stack

(eg. gRPC, 

DDS + TLS)

safe 

OEM/3rd-

party

apps

with memory safety
(with Rust) and cryptographic 
access control
= no restrictions

no proxy

T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S

without memory safety
= restrictions (proxy +  protocol 
breaker)

Proxy

Gateway

fi
re

w
al

l



T H E  T I P P I N G  P O I N T  O F  S D V :  S E C U R I T Y  V S .  O P E N  D A T A  F L O W S

BEFORE SDV TRADITIONAL SDV
(EG. OUR COMPETITORS ☺)

AMPERE SDV

Access control 
management
(eg. unauthorized 
service access)

+ Firewall
+ Simple Gateway
+ Ethernet physical port 
matching

+ Firewall
+ Complex Gateway
+ Ethernet physical port 
matching
+ TLS/MACSEC

+ Firewall
+ Zonal cryptographic 
authentication

Mechanisms to limit 
attack surface on 
protocols/payloads
(eg. memory-safety)

Nothing
(« simple protocols »)

-or-
Protocol breakers
(for the best of us)

-or-
Protocol changes
(for the ones who tried)

Nothing
(« crossing fingers » or « fast bug 
fixes »)

-or-
Host packet inspection
(too late and non-exhaustive)

+ Rust
+ Zonal memory safety 
rules
+ App sandboxing

Cyber-Effectiveness   ☺

EE/SW-arch flexibility   ☺

Data availability Rigid Rigid Flex

Total cost impact Small Mid Small
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A  S C A L E  O N  T H E  L E V E L  O F  P R O O F  ( S E C U R I T Y  &  R E L I A B I L I T Y )

Formal verification with 
mathematical deductive 

proof

Rust X-safety

C++ with best security 
practices*

C++ code written by
an average developer

C code written by lowest-cost embedded 
outsourced team

multi-threaded networking code generated by ChatGPT 
in C

$

$$

$$$$

$$$$$$

$$$$$$$$$$$

$$$$

* hardened libc++
   SafeBuffers
   HWASan
   ASLR
   MTE
   CFI…
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It all started from there:

Reliability and Security.

At scale technically

organisationally
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C O M P I L E R - A S S I S T E D  U P S K I L L I N G

A good C/C++ developer needs 10+ years of experience
and will still make memory-management mistakes, leading to 
functional bugs and severe security issues.

A newbie Rust developer will be catched by the compiler before 
making the same mistakes.
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That’s not just

memory safety.

- Dependency management (Cargo)

- Fearless concurrency

- Compiler-assisted refactoring

- Docs & testing frameworks

- Zero-cost abstractions

- Type-safety & error-handling

p
ro

d
u

c
ti

v
it

y
+

+
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T H E  B E G I N N I N G

Now, more than 70% of the non-safety-critical
in-house components are built using Rust,

and the OS/SDK we are developing with Google
is Rust-based and provides Rust-by-default APIs

This gave incentive to propagate Rust slowly, 
with now >200 engineers onboarded.
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Hiring and training?
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A F T E R  T R A I N I N G  2 0 0 +  P E O P L E :  T H E Y  A R E  H A P P Y

Yes, certainly
40%

Yes, probably
50%

Probably not (10%) Not at all
0%

Do you think Ampere would benefit to have more 
SW developed with Rust?

Yes, certainly
32%

Yes, probably
61%

Probably not
7% Not at all

0%

Do you think vehicle safety/security is improved 
by using Rust?

Source: internal Ampere survey
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A F T E R  T R A I N I N G  2 0 0 +  P E O P L E :  T H E Y  A R E  H A P P Y

Yes, certainly
33%

Yes, probably
48%

Probably not
19%

Not at all
0%

Do you think Rust is an asset to your career?
If you had to create a new SW component 

now, would you choose Rust?

Yes

No

Source: internal Ampere survey
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I T ’ S  A L S O  A N  A T T R A C T I V E  T E C H N O L O G Y  ( V S .  T A L E N T  P O O L )

Rust = 1st position for the 10th year

other systems languages (C / C++)

Rust C++ C

Source: StackOverflow
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Goal 1 : involve more the overall automotive ecosystem

Goal 2 : propagate Rust to safety-critical code

In short: Rust will become a mandatory requirement.

Incl, not limited to: bootloaders, shared HSMs, shared hypervisor 

drivers/code, exposed network/BT/USB drivers, general code exposed 

to untrusted data (SWupdate, cloud, connected ADAS).

Accelerating & Commiting
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A N D  T H A T  H A S  B E E N  O U R

E X A C T  S T R A T E G Y  S I N C E  2 0 2 3

( . . . E A R L Y  P O C S  I N  2 0 2 2 )

1960 1970 1980 1990 2000 2010 2020 2030 2040

C

1971

C++

1985

Linux

1991

Rust

2009

Rust in Android

2022

Rust in Ampere SDV

& Google SDV (QM only)

SoP 2026

target: Rust in Ampere SDV

(incl Safety-Critical)

SoP 2028-2031

AUTOSAR 

C++14

2017

Official Rust strategy for 

security (QM) at Ampere

2023

Rust in Linux kernel

2024

Rust ASIL D compiler

2023
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• At Ampere/Renault, we are convinced Rust is a game 

changer for Software in the Automotive industry

• We are well engaged on a Rust based Sw Strategy

• We are pushing the Automotive industry to embrace it

Summary



jean-francois.bortolotti@ampere.cars

           

Thank you
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▪ Rust dans l’embarqué : retours 
sur le développement d’une 
borne de recharge pour 
véhicules électriques

Software Architect
IoT.bzh

Hugo Mercier



Hugo Mercier – IoT.bzh – Rust Paris 2025

Embedded Rust: case of an EV 
charging station



IoT.bzh at a glance

Location: Lorient, 
Brittany, France

+30 years of embedded SW expertise Some customers

Vannes, France 1990
1st Wind River european R&D center

OS open source, Samsung TVs 
Intel Vannes (2011-2015)

Our product
redpesk®: SaaS platform (or On Prem) Linux for 

industrial IoT (auto, mil-aero, energy...)

Open Source contributions

An EV charger in Rust 2025-06-25, Rust Paris



Tux-EVSE, an open-source EV charger

An EV charger in Rust 2025-06-25, Rust Paris

● Work in collaboration with an automotive supplier 

Outline●

–

–

–

–

–

–

EV Charging 101 

Software architecture 

Why Rust ?

FFI is hard 

Dependency hell

Conclusion



“Basic” Charging

IEC 61851 (PWM) Car → charger: voltage levels 

Charger → Car: PWM duty cycle

An EV charger in Rust 2025-06-25, Rust Paris



ISO-15118-2x

● Full network stack on 2 wires !

–

–

–

Ethernet link over PLC over PWM 

TCP / IPv6 / TLS

Binary XML (EXI)

An EV charger in Rust 2025-06-25, Rust Paris



ISO-15118-2x

●

●

●

●

TCP/TLS

Authentication by 
RFID card

Or “Plug and Charge”: 
online verification of 
signed contract 
through a trust chain 
(PKI)

“Vehicule to Grid”: 
ability to discharge

OCPP 2.0

I SO 15118-2 

(TLS 1.2) - PnC

CA Root

CSMS

An EV charger in Rust 2025-06-25, Rust Paris



An EV charger in Rust 2025-06-25, Rust Paris



Security issues

An EV charger in Rust 2025-06-25, Rust Paris

● Large surface of attack

–

–

–

Internet: payment, authentication, etc. 

PLC: vehicle

Complexity of protocols (ISO-15118, OCPP, PKI)

● Threats

–

–

–

Free riding

Compromission of station’s or car’s network 

Electrical risk



AFB: a micro-service framework for security

● Coming from Tizen (Samsung TV)

– Reused in Automative Grade Linux

Micro-services communicate 
through RPC (api, verbs, events)

Security isolation with network 
transparency

Linux Security Module: SMACK

– “embedded” SELinux

Permission database: cynagora

●

●

●

●

APPLICATION

SECURITY 
CONTEXTC

SERVICE

SECURITY 
CONTEXTD

SERVICE

SECURITY 
CONTEXTB

APPLICATION

SECURITY 
CONTEXTA

inter 
connection

dbus, ws, 
bus1, tls,

...

network

An EV charger in Rust 2025-06-25, Rust Paris



Micro services

Power-board

Authentication Display

Energy-binding

Linky-binding

Eastron-binding

M4-firmware

Charging-binding

am62x-binding

I2C-binding

SLAC-binding

I2C-Bus

Codico
ISO-binding

Auth-binding

OCPP-binding

NFC-binding

TLS-config

HTTPs-web

LVGL-config

End user

OCPP
backend

AFB-V4 Micro service data bus

Energy Charging

An EV charger in Rust 2025-06-25, Rust Paris



Tux-EVSE

An EV charger in Rust 2025-06-25, Rust Paris

● Open source components to build a charger (EVSE) 

https://github.com/tux-evse

An ISO-15118-2x simulator

https://github.com/tux-evse/iso15118-simulator-rs

●

●

●

https://github.com/tux-evse
https://github.com/tux-evse
https://github.com/tux-evse
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs
https://github.com/tux-evse/iso15118-simulator-rs


Why Rust ?

● Memory safety without performance sacrifice

– More generally no Undefined Behaviour (e.g. integer 
overflows)

● Powerful type system

–

–

Option, Result, enums

Illegal states hard to represent

● Extensibility

– Traits and macros

● Important ecosystem, from different fields

An EV charger in Rust 2025-06-25, Rust Paris



Why Rust ?

● Cyber Resilience Act

–

–

Rust “blessed” by major actors 

Clients are coming to it

● In the long run, less expensive than C(++)

An EV charger in Rust 2025-06-25, Rust Paris



Migrate everything to Rust ?

An EV charger in Rust 2025-06-25, Rust Paris

● Large existing codebase written in C 

We need an interface to it in Rust then ! 

Or “Learn Rust the hard FFI way”

Core part in C with Rust wrapping

●

●

●

–

–

https://github.com/redpesk-common/afb-librust

FFI with “unsafe” parts

● Unsafe means “Ok compiler, I know what I am doing”

https://github.com/redpesk-common/afb-librust
https://github.com/redpesk-common/afb-librust
https://github.com/redpesk-common/afb-librust
https://github.com/redpesk-common/afb-librust
https://github.com/redpesk-common/afb-librust


How ?

An EV charger in Rust 2025-06-25, Rust Paris

● First: bindgen !

Auto (re)generate Rust 
interface from C headers

Embedded in build.rs 
scripts

●

●

fn main() {

/* ... */

let _capi_map = bindgen::Builder::default()

// main entry point for wrapper

.header("capi/_libafb-map.c")

.raw_line(header)

// default wrapper config
.parse_callbacks(Box::new(bindgen::CargoCallbacks::new()))

.derive_debug(false)

.layout_tests(false)

.allowlist_function("errno")

.allowlist_function("strerror_r")

.allowlist_function(" errno_location")

.allowlist_function("afb_.*")

.allowlist_type("afb_syslog_.*")

.allowlist_type("afb_epoll_.*")

.allowlist_type("afb_req_subcall_flags")

.allowlist_var("afbBinding.*")

.blocklist_item("json_object")

// generate libafb wrapper

.generate()

.expect("Unable to generate libafb");

/* ... */

}



How ?

● Expose a safe API, but with “unsafe” in its implementation 

We have a C asynchronous event framework (AFB)

How to register Rust functions as C callbacks with context?

●

●

int afb_api_add_verb(

struct afb_api_v4 *apiv4,

const char *verb,

void (*callback)(struct afb_req_v4 *req, unsigned 

nparams, struct afb_data * const params[]),

void *userdata

);

An EV charger in Rust 2025-06-25, Rust Paris



Registration of “verbs”

An EV charger in Rust 2025-06-25, Rust Paris

struct UserData {

/* ... */

};

let verb = AfbVerb::new("myverb")

.set_callback(myverb_callback)

.set_context(UserData { /* ... */ })

fn myverb_callback(request: &AfbRequest, _args: &AfbRqtData, ctx: &AfbCtxData)

-> Result <(), AfbError> {

let userdata = ctx.get_ref::<UserData>()?;

/* ... */

} Cast void* to UserData



Implementation - context

An EV charger in Rust 2025-06-25, Rust Paris

pub struct AfbCtxData {  
raw: *mut std::ffi::c_void, 
typeid: TypeId

}

impl AfbCtxData {

pub fn new<T>(ctx: T) -> Self 

where

T: 'static,
{

let typeid = TypeId::of::<T>();
Self {

raw: Box::into_raw(Box::new(ctx)) as *mut std::ffi::c_void,
typeid

}

}
/* ... */

pub fn get_ref<T>(&self) -> Result<&T, AfbError>

where

T: 'static,

{
self.check_type(TypeId::of::<T>())?;
let value: &mut T = unsafe { &mut *(self.raw as *mut T) };
Ok(value)

}
}

“Leak” memory (safe !)

Convert back to initial 
pointer type



Implementation – callback “trampoline”

An EV charger in Rust 2025-06-25, Rust Paris

impl AfbVerb {

/* ... */

pub fn register(&self, apiv4: cglue::afb_api_t) -> i32 {
unsafe {

cglue::afb_api_add_verb(
apiv4,
verb_name.as_ptr(),
Some(api_verbs_cb),
self as *const _ as *mut std::ffi::c_void

)
}

}
}

pub extern "C" fn api_verbs_cb(/* ... */ ctx: *mut std::ffi::c_void)

{

/* ... */

let verb_ref = unsafe { &mut *(ctx as *mut AfbVerb) };
/* ... */
let result = (verb_ref.callback)(/* ... */ &verb_ref.context);

}

Pass a (Rust) extern “C” 
function as callback 
With “self” as (void*) 
userdata

This will be called by the
underlying C lib. And will
then call the actual Rust
function



Ergonomic Rust with FFI is hard

● Wait, how is AfbCtxData different from a &dyn Any ?

– AfbCtxData::get_ref<T> ~= Any::downcast_ref<T>

Wait, “function with context” = closure !●

//Usage

let ctx = UserData { /* ... */ };

let verb = AfbVerb::new("myverb")
.set_callback(move |req, args| { ctx /* ... */ } );

// Implementation

//We need 'static, because the closure may outlive the call

fn AfbVerb::set_callback<F: Fn(&AfbRequest, &AFbRqtData) + 'static)>(callback: F)
{ /* .. */ }

An EV charger in Rust 2025-06-25, Rust Paris



Ergonomic Rust with FFI is hard

An EV charger in Rust 2025-06-25, Rust Paris

●

●

We also have async calls

Wait, could this be exposed as async Rust ?

– async / await / Future / Stream / etc.

void 
afb_api_call(

struct afb_api_v4 *apiv4,

const char *verbname, 
unsigned nparams,
struct afb_data * const params[],
void (*callback)(

void *closure, 

int status,
unsigned nreplies,

struct afb_data * const replies[],

struct afb_api_v4 *api), 

void *closure);



Dependency hell?

● Cargo: great tool

But: Easy to introduce lots of 
dependencies

Risk of “leftpad”-like issues

Audits happen in embedded (security, 
good practices, etc.)

●

●

●

xkcd.com/2347

An EV charger in Rust 2025-06-25, Rust Paris



Dependency hell?

An EV charger in Rust 2025-06-25, Rust Paris

●

Problem not specific to Rust

If you don’t trust the dependency developers

– Trust your distribution’s packagers ?

/!\ Rust has no stable ABI

– No “Rust” shared libs, only “extern C” shared libs

Need a way to rebuild everything in case of a (security) update

●

●

●



Cryptography needs

An EV charger in Rust 2025-06-25, Rust Paris

● ISO-15118-2x

–

–

–

–

TLS 1.2 and 1.3

ECDSA signature 

EC secp256r1

SHA256

● Rust crypto ecosystem

–

–

–

Rustls: too high level

OpenSSL (FFI): yes, but we already use GnuTLS in AFB 

Aws-lc-rs: maybe, but not as known as OpenSSL or GnuTLS



Cryptography: what we did

An EV charger in Rust 2025-06-25, Rust Paris

● Our own small Rust unsafe wrapper over GnuTLS 

Bindgen generated code + glue code (~1000 LoC)●



Conclusion

An EV charger in Rust 2025-06-25, Rust Paris

● After 2 years and an important project using it 

Safe Rust is clean and powerful

– Even according to our clients

Writing a safe Rust API on a C API through FFI is hard(er)

●

●

–

–

Especially for an “ergonomic” API

Ergonomy = less surprise, more predictability

● Don’t overlook dependencies

Ongoing internal adoption and skill ramp-up●
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▪ Ariel OS: a Rust embedded OS 
standing on the shoulders of 
giants

Ingénieur de recherche
Inria Saclay

Romain Fouquet



Ariel OS: a Rust embedded OS standing on the shoulders of giants



Ariel OS:Who Are We?

Romain Fouquet/@ROMemories

Project founders

Emmanuel Baccelli, Kaspar Schleiser

Ariel OS contributors
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Part One: Rust for Embedded



Part One: Rust for Embedded

Constrained Embedded—Target Devices

Little flash memory: 

hundreds of kibibytes

Little RAM:

dozens/hundreds of kibibytes

=> no alloc

Low energy consumption: 

multi-month battery life

Networking capabilities: 

Wi-Fi, USB, Ethernet, 

LTE-M, LoRa
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Microcontrollers and Boards

Board

MCU: Micro-Controller Unit
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Part One: Rust for Embedded

How the Embedded Ecosystem Leverages Rust

1. Memory-Mapped Peripherals and Abstraction Layers

2. Modeling Memory-Mapped Peripherals w/ Ownership

3. Ecosystem Traits for Driver Interoperability

4. Concurrency with Async —Energy Efficiency



Part One: Rust for Embedded

Memory-Mapped Peripherals and Abstraction Layers

Hardware Abstraction 

Library (HAL)

e.g., embassy-nrf

Peripheral Access Crate 

(PAC), e.g., nrf-pac

Hardware (nRF52840)

7 /23

let mut led = Output::new(P0_13, Level::High); 

led.set_low();

// + GPIO configuration 

nrf_pac::P0.outclr().write(|w| w.set_pin(13, true));

GPIO: General-Purpose Input/Output

// + GPIO configuration 

unsafe {

let gpio_p0_outclr = 0x5000_050c as *mut u32;

*gpio_p0_outclr = 1 << 13; // Set P0.13 low

}



Part One: Rust for Embedded

Modeling Memory-Mapped Peripherals w/ Ownership

embassy-nrf/src/nvmc.rs

}

// […]

}

pub struct Nvmc<'d> {

_p: Peri<'d, NVMC>,

}

let

let

config = Config::default();

p = embassy_nrf::init(config);

let nvmc = Nvmc::new(p.NVMC);

impl<'d> Nvmc<'d> {

pub fn new(_p: Peri<'d, NVMC>) -> Self {

Self { _p }

NVMC: Non-Volatile Memory Controller 

ZST: Zero-Sized Type, e.g., struct NVMC;

main.rs

Owning the peripheral ZST 

singleton (NVMC) proves exclusive 

access as it is !Clone.

8 /23



Part One: Rust for Embedded

Ecosystem Traits for Driver Interoperability

embedded_hal::digital::OutputPin

pub trait OutputPin: ErrorType {

// Required methods

fn set_low(&mut self) -> Result<(), Self::Error>; 

fn set_high(&mut self) -> Result<(), Self::Error>;

// Provided method

fn set_state(&mut self, state: PinState) -> Result<(), Self::Error> { ... }

}

9 /23

• Implemented on GPIO output drivers, e.g., Output

• Used by HAL-agnostic driver implementations



Part One: Rust for Embedded

Concurrency with Async—Energy Efficiency

main.rs

button.wait_for_falling_edge().await;

embassy-executor/src/arch/cortex_m.rs 

impl Executor {

pub fn run(/* […] */) -> ! {

// […]

loop { unsafe { 

self.inner.poll(); 

asm!("wfe");

} }

}

}

WFE: Wait For Event

10 /23

1. Interrupt triggers

2. Interrupt handler gets called
3. Interrupt handler calls registered 

waker’s .wake()

4. Async executor calls

Future::poll() on the future

5. Future returns Poll::Pending or
Poll::Ready(_)

6. Executor puts the processor to sleep 

again (wfe/wfi)
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Part Two: Introducing Ariel OS

Embassy and Application Portability—RNG example

stm32l4

bind_interrupts!(struct Irqs { RNG =>

rng::InterruptHandler<peripherals::RNG>;

});

let config = /* board-specific clk config */; let p

= embassy_stm32::init(config);

let mut buf = [0u8; 16];

let mut rng = Rng::new(p.RNG, Irqs); 

rng.fill_bytes(&mut buf);

rp235x

bind_interrupts!(struct Irqs { 

TRNG_IRQ =>

trng::InterruptHandler<peripherals::TRNG>;

});

let config = /* board-specific clk config */; let

= embassy_rp::init(config);

let mut buf = [0u8; 16];

let c = RngConfig::default();

let mut rng = Trng::new(p.TRNG, Irqs, c); 

rng.blocking_fill_bytes(&mut buf);



Part Two: Introducing Ariel OS

Embassy and Application Portability—RNG example

stm32u0

bind_interrupts!(struct Irqs { 

RNG_CRYP =>

rng::InterruptHandler<peripherals::RNG>;

});

let config = /* board-specific clk config */; let p

= embassy_stm32::init(config);

let mut buf = [0u8; 16];

let mut rng = Rng::new(p.RNG, Irqs); 

rng.fill_bytes(&mut buf);

stm32l4

bind_interrupts!(struct Irqs { 

RNG =>

rng::InterruptHandler<peripherals::RNG>;

});

let config = /* board-specific clk config */; 

let p = embassy_stm32::init(config);

let mut buf = [0u8; 16];

let mut rng = Rng::new(p.RNG, Irqs); 

rng.fill_bytes(&mut buf);



Part Two: Introducing Ariel OS

Ariel OS: an Embedded OS for IoT—Features

Application portability: 

ESP32, nRF, RPi RP, STM32

Modularity & ecosystem 

integration

Preemptive scheduler 

with multicore support
Networking capabilities
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Part Two: Introducing Ariel OS

Position in the Ecosystem



Part Two: Introducing Ariel OS

A Hello World Application

src/main.rs

#![no_main] 

#![no_std]

use ariel_os::debug::{

exit, log::info, ExitCode,

};

#[ariel_os::task(autostart)] 

async fn main() {

info!("Hello world!"); 

exit(ExitCode::SUCCESS);

}

Cargo.toml

[package]

name = "ariel-os-hello" 

version = "0.1.0"

edition = "2024"

[dependencies.ariel-os]

path = "build/imports/ariel-os/src/ariel-os"

[dependencies.ariel-os-boards]

path = "build/imports/ariel-os/src/ariel-os-boards"



Part Two: Introducing Ariel OS

The Build System: laze

Project layout

.

├── src

│ └── main.rs

├── Cargo.lock

├── Cargo.toml

└── laze-project.yml

Compiling & flashing:

laze build -b nrf52840dk run

laze-project.yml

imports:

- git:

url: https://github.com/ariel-os/ariel-os 

tag: v0.2.0

dldir: ariel-os

apps:

- name: ariel-os-hello



Part Two: Introducing Ariel OS

Using Digital Outputs

src/main.rs

#[ariel_os::task(autostart, peripherals)] 

async fn blinky(p: LedPeripherals) {

let mut led = Output::new(p.led, Level::Low);

loop {

led.toggle(); 

Timer::after_millis(500).await;

}

}

#[cfg(context = "nrf52840dk")] 

ariel_os::hal::define_peripherals!(LedPeripherals {

led: P0_13

});

Cargo.toml

[dependencies.ariel-os] 

# [...]

features = ["time"]



Part Two: Introducing Ariel OS

Using an RNG

src/main.rs

use rand::Rng as _;

#[ariel_os::task(autostart)] 

async fn main() {

let mut rng = ariel_os::random::fast_rng(); 

let value = rng.gen_range(1..=6); 

info!("Dice roll: {}", value);

}

Cargo.toml

[dependencies.ariel-os] 

# [...]

features = ["random"]



Part Two: Introducing Ariel OS

Setting up Networking

src/main.rs

#[ariel_os::task(autostart)] 

async fn main() {

let stack = net::network_stack().await.unwrap();

let mut socket = UdpSocket::new( 

stack,

// ...buffers

);

}

See the http-client, http-server, tcp-echo, udp-echo
examples.

laze-project.yml

apps:

- name: <name> 

selects:

- network



Part Two: Introducing Ariel OS

Selecting the Network Link

Defaults to Wi-Fi:

CONFIG_WIFI_NETWORK=<ssid> CONFIG_WIFI_PASSWORD=<pwd> laze build -b rpi-pico-

w

Equivalent to:

[CONFIG_WIFI_*] laze build --select wifi-cyw43 -b rpi-pico-w

Selecting Ethernet-over-USB instead:

laze build --select usb-ethernet --disable network-config-dhcp -b rpi-pico-w



Part Two: Introducing Ariel OS

Future Plans

Sensor abstraction: get all your 

async readings at once!

Out-of-tree board definitions: 

bring your own board!

Low-power management: 

run on battery for months!

OTA updates: update your 

deployed devices securely!
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Part Two: Introducing Ariel OS

Thanks!

Come and try it out!

https://ariel-os.org

https://ariel-os.org/
https://ariel-os.org/
https://ariel-os.org/


Part Two: Introducing Ariel OS

Multithreading with Multicore Support

info!("Hello from thread1!");

}

src/main.rs laze-project.yml

#[ariel_os::thread(autostart, priority = 2)] apps:

fn thread0() { - name: threading-multicore

info!("Hello from thread0!"); selects:

} - sw/threading

- multi-core

#[ariel_os::thread(autostart)]

fn thread1() {



Part Two: Introducing Ariel OS

Abstraction without Limitation

ariel-os-embassy/src/gpio.rs

impl OutputBuilder {

pub fn speed(self, speed: Speed<HalSpeed>) -> Self { 

const { assert!(

hal::gpio::output::SPEED_CONFIGURABLE,

"This HAL does not support setting the speed of GPIO outputs."

); }

Self { speed, ..self }

}

}

ariel-os-nrf/src/gpio.rs

pub mod output {

pub const SPEED_CONFIGURABLE: bool = false;

}



Part Two: Introducing Ariel OS

Ecosystem Traits for Driver Interoperability

Digital IO

• embedded_hal::digital::{InputPin, OutputPin}

• embedded_hal_async::digital::Wait, e.g., Wait::wait_for_low()
• embedded_hal::pwm::SetDutyCycle

Communication Buses

• {embedded_hal, embedded_hal_async}::i2c::I2c

• {embedded_hal, embedded_hal_async}::spi::{ 

SpiBus, SpiDevice

}



Pause
Reprise à 16h

RUST PARIS 2025



Florian Bennetot

DevOps Engineer
Parsec

RUST PARIS 2025
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▪ Une démarche de 
certification industrielle 
avec Ferrocene et 
TrustInSoft Analyzer

Ingénieure logiciel
Ferrous Systems

Aïssata Maïga

Ingénieure Rust & Ocaml
TrustInSoft

Sasha Pourcelot



Une démarche de certification industrielle avec 
Ferrocene et TrustInSoft Analyzer

Sasha Pourcelot & Aïssata Maïga



Qui sommes-nous ?

Sasha :

• Équipe Rust de TrustInSoft

• Membre du Safety Critical Rust Consortium 

Aïssata :

• Codebase team de Ferrous Systems : PR et known problems

• CriticalUp : toolchain manager (un "rustup sécurisé") 



Safety Critical Rust Consortium 

Objectif : définir comment 
Rust peut être utilisé dans 

les systèmes critiques

Membres : Woven, OxidOS, 
Ferrous Systems, Adacore, 

Arm, …



La mission de TrustInSoft

Méthodes formelles pour la certification

Objectif : prouver l'absence d'Undefined Behavior



Rust

unsafe → aucune garantie de memory safety

panic! ou overflow

Foreign Function Interface (FFI) : aucune garantie que le code 
C/C++ appelé ne comporte pas d’UB

→ Toujours possible d’écrire des bugs en Rust



TrustInSoft Analyzer

Initialement : analyseur statique de code C

Objectif : détection exhaustive d’UB

Support de Rust : détection d’UB, détection de panic!

Foreign Function Interface (FFI) avec C/C++ et détection des UBs 
associés



TrustInSoft Analyzer Root Cause Investigator



TrustInSoft Analyzer report



Ferrocene Language Specification

• Initialement écrite par Ferrous
Systems

• Annotation des tests pour répondre aux 
specifications

• Adoptée par les devs du compilateur !

• Utilisée par TrustInSoft pour le
développement du plugin Rust



Ferrocene

1. Downstream de rustc

2. Au plus près du compilateur, a v e c  release de Ferrocene toutes les 2 releases
de Rust



Ferrocene

1. SDK pour différentes versions de Rust, customisé pour les environnements
critiques ou air-gapped

2. Construit pour les Software factories

3. Certifié par TÜV

4. Signature de chaque version

5. Fixing the bugs upstream



« Ferrocene II : visualisation du produit »



Known Problems?

- Identification
- Versions affectées
- Description
- Workaround ou "solution"



Sonair : enlever le « oups » de l'interaction humains-robots



Ferrocene et TrustInSoft Analyzer

Un partenariat logique :

- Deux étapes dans une chaîne de 
certification

Deux outils, deux utilités :

- Ferrocene : compilateur qualifié
pour systèmes critiques

- TrustInSoft Analyzer : vérifier le
code

(You can’t go wrong)
https://www.code-intelligence.com/blog/rule-of-ten



Merci!

Contact :

sasha.pourcelot@trust-in-soft.com

aissata.maiga@ferrous-systems.com
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▪ Vérification Formelle de Rust 
pour Ethereum

Fondateur
Ingénieur en méthodes formelles

Formal Land

Guillaume Claret



coq-of-rust

Paris 2025-06-25

Formal verification forRust in Rocq



FORMAL LAND
Formal verification company 

Web3, cryptography

https://formal.land/

Paris, France

https://formal.land/


FORMAL VERIFICATION

The ideaof making sure a program is % correct



EXAMPLES
Backward compatibility between versions 

Absence of runtime errors

Business rules



TECHNIQUE
A mathematical analysis of the code 

Verified in a proof language



COQ-OF-RUST

Formal verification tool for Rust

By translation to the proof language Rocq

Open source

github.com/formal-land/coq-of-rust

https://rocq-prover.org/
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust
https://github.com/formal-land/coq-of-rust


we aim for 
here

language coverage



WE PROVIDE
Application 

Training



APPLICATION



APPLICATION

Specify Revm interpreter (WIP)

Ethereum's virtual machine 

5,000 lines of Rust (core)



REVM

Responsible of executing smart contracts on Ethereum

$300B in valuation



CODE EXTRACT

ADD instruction

pub fn add<

WIRE: InterpreterTypes, H: ?Sized

>(context: InstructionContext<'_, H, WIRE>) {

gas!(context.interpreter, gas::VERYLOW); 

popn_top!([op1], op2, context.interpreter);

*op2 = op1.wrapping_add(*op2);

}



G    O    A    L

Show it is equivalent to a purely functional version



END G  O  A  L

Show all EVM implementations are equivalent



OTHER APPLICATIONS

Verify the zkVM implementations



STRATEGY



STEPS

1.THIR

2.Raw Rocq

3.Linking

4.Functional Rocq (WIP)



1.THIR

Obtained by rustc



2.RAWROCQ

Generated by coq-of-rust



EXAMPLE
pub fn unwrap_or(self, default: T) -> T {

match self {

Some(x) => x,

None => default,

}

}



RAW ROCQ

Definition unwrap_or (T : Ty.t) (ε : list Value.t) (τ : list Ty.t) (α : list Value.t) : M :=

let Self : Ty.t := Self T in

match ε, τ, α with

| [], [], [ self; default ] => ltac:(M.monadic

(let self := M.alloc (| self |) in

let default := M.alloc (| default |) in

M.read (|

M.match_operator (|

T,

self,

[

fun γ => ltac:(M.monadic

(let γ0_0 :=

M.SubPointer.get_struct_tuple_field (|

γ, "core::option::Option::Some", 0

|) in

let x := M.copy (| γ0_0 |) in x));

fun γ => ltac:(M.monadic

(let _ := M.is_struct_tuple (| γ, "core::option::Option::None" |) in

default))

]

|)

|)))

| _, _, _ => M.impossible "wrong number of arguments" end.



RAWROCQ
Can translate thecore library 

Most of the programs we tried



INGREDIENTS

Untyped

Names as strings 

Reification

Almost no generated names



FOR NOW

Mostly data

Weneed a semantics!



VALUES
Inductive t : Set :=

| Bool : bool -> t

| Integer (kind : IntegerKind.t) (z : Z) : t

| UnicodeChar : Z -> t

| String : string -> t

| Tuple : list t -> t

| Array : list t -> t

| StructRecord : string -> list t -> list Ty.t ->list (string * t) -> t

| StructTuple : string -> list t -> list Ty.t -> list t -> t

| Pointer : Pointer.t t -> t

| Closure : {'(Value, M) : (Set * Set) @ list Value -> M} -> t

| Error (message : string)

| DeclaredButUndefined.



POINTERS
Module Index.

Inductive t : Set :=

| Tuple (index : Z)

| Array (index : Z)

| StructRecord (constructor field : string)

| StructTuple (constructor : string) (index : Z).

End Index.

Module Path.

Definition t : Set := list Index.t.

End Path.

Module Core.

Inductive t (Value : Set) : Set :=

| Make {Address : Set} (address : Address) (path : Path.t). 

Arguments Make {_ _}.

End Core.



MONAD
Module LowM.

Inductive t (A : Set) : Set :=

| Pure (value : A)

| CallPrimitive (primitive : Primitive.t) (k : Value.t -> t A)

| CallClosure

(ty : Ty.t) (closure : Value.t) (args : list Value.t) (k : A -> t A)

| CallLogicalOp

(op : LogicalOp.t) (lhs : Value.t) (rhs : t A) (k : A -> t A)

| LetAlloc (ty : Ty.t) (e : t A) (k : A -> t A)

| Loop (ty : Ty.t) (body : t A) (k : A -> t A)

| MatchTuple (tuple : Value.t) (k : list Value.t -> t A)

| Impossible (message : string).

End LowM.



PRIMITIVES
Module Primitive.

Inductive t : Set :=

| StateAlloc

(value : Value.t)

| StateRead

(pointer : Value.t)

| StateWrite

(pointer : Value.t) 

(value : Value.t)

| GetSubPointer

(pointer : Value.t) 

(index : Pointer.Index.t)

| GetFunction

(path : string)

(generic_consts : list Value.t) 

(generic_tys : list Ty.t)

| GetAssociatedFunction

(ty : Ty t)



CONTROL FLOW
Error monad on top for: 

panics

return 

break

continue



3. LINKING

Target:

Asmaller monad with just memory handling



WE HANDLE

Typing

Name resolution 

Trait resolution



LINKING MONAD
Module Primitive.

Inductive t : Set -> Set :=

| StateAlloc {A : Set} `{Link A} (value : A) : t (Ref.Core.t A)

| StateRead {A : Set} `{Link A} (ref_core : Ref.Core.t A) : t A

| StateWrite {A : Set} `{Link A} (ref_core : Ref.Core.t A) (value : A) : 

t unit

| GetSubPointer {A : Set} `{Link A} {index : Pointer.Index.t} 

(ref_core : Ref.Core.t A) (runner : SubPointer.Runner.t A index) : 

let _ := runner.(SubPointer.Runner.H_Sub_A) in

t (Ref.Core.t runner.(SubPointer.Runner.Sub_A)).

End Primitive.



TOMAKE THE L I N K S

1.Prove there exists a name/trait resolution + typing

2.Generale the linked version



IDIOMATIC DATA TYPES
Class Link (A : Set) : Set := { 

Φ : Ty.t;

φ : A -> Value.t;

}.



PREDICATE

{{ e R , Output }}



PREDICATE
| CallPrimitiveStateRead {A : Set} `{Link A} 

(ref_core : Ref.Core.t A)

(k : Value.t -> M) :

let ref : Ref.t Pointer.Kind.Raw A :=

{| Ref.core := ref_core |} in

(forall (value : A),

{{ k (φ value) R, Output }}

) ->

{{

LowM.CallPrimitive (Primitive.StateRead (φ ref)) k

R, Output

}}



PREDICATE
| CallPrimitiveGetFunction

(name : string) consts tys 

(function : PolymorphicFunction.t) 

(k : Value.t -> M) :

let closure :=

Value.Closure (existS (_, _) (function consts tys)) in 

M.IsFunction.C name function ->

{{ k closure R, Output }} ->

{{

LowM.CallPrimitive

(Primitive.GetFunction name consts tys) k

R, Output

}}



PREDICATE

Wewrite it in interactive mode.

With automation.



PREDICATE
Instance run_unwrap_or {T : Set} `{Link T} 

(self : option T) (default : T) :

Run.Trait

(unwrap_or (Φ T)) [] [] [ φ self; φ default ] 

T.

Proof.

constructor. 

run_symbolic.

Defined.



GENERATE

An eval function of type:

Weapply it!

forall {R Output : Set} `{Link R} `{Link Output} {e : M}

(run : {{ e R, Output }}),

LowM.t R Output.



COVERAGE

95% of the instructions of Revm



COMPLEX CASES
Trait hierarchy🛆 with multiple inheritance/associated 

types.



COMPLEX CASES
pub trait InterpreterTypes { 

type Stack: StackTrait; 

type Memory: MemoryTrait; 

type Bytecode: Jumps

+ Immediates

+ LegacyBytecode

+ EofData

+ EofContainer

+ EofCodeInfo;

type ReturnData: ReturnData;

type Input: InputsTrait;

type SubRoutineStack: SubRoutineStack;

type Control: LoopControl; 

type RuntimeFlag: RuntimeFlag; 

type Extend;



COMPLEX CASES
Class Run

(Self : Set) `{Link Self}

(types : Types.t) `{Types.AreLinks types} :

Set := { Stack_IsAssociated :

IsTraitAssociatedType "revm_interpreter::interpreter_types::InterpreterTypes" [] []

(Φ Self) "Stack" (Φ types.(Types.Stack));

run_StackTrait_for_Stack : StackTrait.Run types.(Types.Stack); 

Memory_IsAssociated :

IsTraitAssociatedType "revm_interpreter::interpreter_types::InterpreterTypes" [] []

(Φ Self) "Memory" (Φ types.(Types.Memory));

run_MemoryTrait_for_Memory :

MemoryTrait.Run 

types.(Types.Memory)

types.(Types.Memory_Synthetic)

types.(Types.Memory_Synthetic1); 

Bytecode_IsAssociated :

IsTraitAssociatedType



4.FUNCTIONAL ROCQ (WIP)

Weneed to automated more memory manipulations



VERSION WITH ALIASES

Similar strategy:

Going to a simpler monad 

Mix evaluation/proof



GENERATION

Evaluation function

Makes the allocation on a stack 

Requires "cast" as a primitive



GENERATION

Eval function:

forall {R Output : Set} {Stack : Stack.t} 

(e : LowM.t R Output)

(stack : Stack.to_Set Stack) :

t (Output.t R Output * Stack.to_Set Stack).



PROOF

Show we can eliminate the casts



PREDICATE

{{ e value }}



PREDICATE

Weneed more automation to scale



FUNCTIONAL ROCQ
Definition unwrap_or {A : Set}

(value : option A) (default : A) : 

A :=

match value with

| Some value => value

| None => default

end.



EQUIVALENCE PROOF
Lemma unwrap_or_eq {A : Set} `{Link A} 

(value : option A) (default : A) :

{{

StackM.eval_f (Stack := []) 

(run_unwrap_or value default) tt

(Output.Success (unwrap_or value default), tt)

}}.

Proof.

destruct value; repeat ( 

cbn ||

get_can_access || 

apply Run.Pure

).

Qed.



ANOTHER EXAMPLE

struct Numbers { 

a: u64,

b: u64,

c: u64,

}

fn get_a_ref(numbers: &Numbers) -> &u64 { 

&numbers.a

}

fn get_b_mut(numbers: &mut Numbers) -> &mut u64 { 

&mut numbers.b

}

fn duplicate(a: &u64, b: &mut u64, c: &mut u64) {

*b = *a;

*c = *a;

}

fn apply_duplicate(numbers: &mut Numbers) {

duplicate(get_a_ref(&numbers), get_b_mut(&mut numbers), &mut numbers.c);

}



ANOTHER EXAMPLE

Shown equal to:

Definition apply_duplicate (numbers : Numbers.t) :=

{|

Numbers.a := numbers.(Numbers.a);

Numbers.b := numbers.(Numbers.a);

Numbers.c := numbers.(Numbers.a);

|}.



DESIGN CHOICES
Leverage type-theory 

(with Rocq)



DESIGN CHOICES

AI-friendly

=> Verbose but simple



SIZE

7,000 lines of Rust

A fewthousand lines of Rocq



REMARK
A lot of the techniques can apply to other 

programming languages (Go?)



THANKS!
Formal L a n d

Formal verification for everyday-life applications

https://formal.land/

https://formal.land/


Mot de la fin

RUST PARIS 2025



337337
337

▪ Rust Lille | https://www.meetup.com/fr-FR/meetup-group-zgphbyet/

=> Evénements réguliers autour de Rust, gratuits et ouverts à toutes et à tous, débutants, curieux ou experts.

▪ Rust Lyon | https://www.meetup.com/fr-fr/rust-lyon/

=> Une rencontre par mois, gratuite et ouverte à toutes et tous, afin d'échanger, partager des bonnes pratiques, des 
retours d'expériences, apprendre ensemble, voire contribuer ensemble à l'écosystème Rust.

▪ Grenoble - tupperlibre | 13 mars 2025 | tupperrust.github.io/

=> Les TupperRust sont des évènements autour du langage Rust. 

▪ Rust meetup | ~ 1 fois par mois | Paris | https://mobilizon.fr/@rust_paris

=> Objectif de ce groupe : partage de connaissance, apprendre le Rust, se rencontrer, contribuer à des projets en 
Rust…

▪ EuroRust 2025 | Paris, France et Online | 09 et 10 octobre 2025

▪ RustConf 2025 | Seattle, Washington | 2 - 5 septembre 2025

 => https://rustconf.com/

ça bouge du côté Rust…

Nos sponsors :

https://www.rust-lang.org/fr-FR/
https://mobilizon.fr/@rust_paris
https://rustconf.com/
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Temps fort 1 : 13h30 – 17h30 : Séquence “Technologies & Ecosystème”

Construisez votre après-midi comme vous le souhaitez :
• 8 conférences (sur inscription)
• RV Business écosystème annuels, en présentiel cette année, avec notamment des acheteurs du secteur de la 

Défense (sur inscription),
• Investor Day, réservé aux Investisseurs et start-up / PME labellisées Hi-France et/ou Champion du Pôle (sur 

inscription),
• Place de l’Innovation : le top de l’innovation avec des animations interactives sur chaque stand (accès libre),
• Village des Accompagnements, avec les équipes de Systematic (Innovation et Europe) ainsi que les membres du 

Club des prestataires pour répondre à toutes vos questions sur des sujets aussi variés qu’incontournables.

Temps fort 2 : 17h30 – 18h30 : Séquence “20 ans et demain ?”
Retour sur nos 20 ans et surtout, projection vers l’avenir

Temps fort 3 : 18h30 – 19h45 : Cocktail apéritif

So Deep tech | 20 ans de Systematic

Systematic célèbre ses 20 ANS au service de l’innovation & 
des Deep Tech 

Nos sponsors :



Cocktail de 
clôture
Merci à vous !
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