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The sub-culture of embeded
developpement

Extrait : Programming Embedded Systems with C/C++ (Thomas Grenier)



WHO AM I
• Damien Marchal,

• Software developper

• Research engineer at PADR/CRIStAL

• Developping and maintaining c++ and python softwares
Sofa and its Soft-Robots plugin eco-system



SOFA
A framework for interactive multi-physics simulation
https://www.sofa-framework.org/

https://www.sofa-framework.org/


SOFA
A very big and old code base (a least 2005)

• influenced by language evolution (c++98, 03,11,14,17,20,...)
• different developpement teams and technical direction,
• different target (eg : m. thesis or phd. thesis work, publication,company)
• having different coding style
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Maintaining & upgrading



At DEFROST
(https://www.defrost.inria.fr/)

We creates soft robots and controls them by SOFA.

We strongly rely on small computing plateforms for doing the interface to the hardware
(motors/sensors...),
Compared to SW, the embedded prototypes are often developped by hw engineers

https://www.defrost.inria.fr/
https://www.defrost.inria.fr/
https://www.defrost.inria.fr/


Typical embeded code we have
C++ with C style« Good » old C full c++ style
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Small poll



Current trends in C++ for embedded
https://www.jetbrains.com/lp/devecosystem-2023/
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Current trends in C++ for embedded
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Summary on trends
Modern c++ with at least c++20/23 features
(and there is good reason for that : safety by opt-in, abstraction with zero overhead,
expressivity, backward compatibility, !complexity)

Python as side language,
(and there is also good reason for that)

Rust as a challenger
(safety by default, abstraction with zero overhead, !learning curve)

Close to the SOFA code base,

But far away from our « embeded » code base and practices,

Additional thinking :
• selection bias on people who answer’ jetbrain polls (need to check the methodology)
• modern c++ may be pulled by the inscreased complexity of system to buid



The remaining of the presentation



The remaining of the presentation



C++ evolutions



C++ evolutions

https://en.cppreference.com/w/cpp/compiler_support

c++ language
c++ standard libraries
(everything you get with #include or import)

https://en.cppreference.com/w/cpp/compiler_support


C++ evolutions

For product

For prototyping in a research lab

https://en.cppreference.com/w/cpp/compiler_support

https://en.cppreference.com/w/cpp/compiler_support


C++ evolutions

https://en.cppreference.com/w/cpp/compiler_support

C with class
Dark age of template metaprogramming
for & auto & lambda & constexpr
Minor changes & fixes

Concepts, Modules, Co-routines, std ::expect
Threading, Async

https://en.cppreference.com/w/cpp/compiler_support


Let’s go for live examples...

C->C++ : OOP
C++->c++03 : templates
C++03->C++11 : for, auto, ...constexpr



Concepts
Defining restriction on « type » or ....

with



Concepts
Let’s try for an analogy

une fonction

entrée



Concepts
une fonction sur un type (à la C)

une fonction

entrée
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Concepts
une autre fonction sur un type (à la C)

une fonction

entrée

float
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Concepts
template/auto (c++ 03)

une fonction

entrée

T/auto



Concepts
template/auto (c++ 03)

une fonction

entrée

T/auto

Think of as python
but at compile time !



Concepts
template/auto (c++ 03)



Concepts
create a concept describing what is allowed !
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Concepts
create a concept describing what is allowed !

custom concepts....
est iterable
a les méthode XX et YY mais pas ZZ
a un attribut toto
etc...



Co-routines & async
Fonctions qui peuvent suspendre leur exécution...



Modules
What happens when you include

Bye bye macros.
But interopartion with legacy code using #include and import



Conclusion...
Modern c++ a very good match for highly abstracted code
(reusability, composabilité) with zero overhead

Type system allows it build safe & secure code with error detected at compiled time

Smart pointer are important to catch memory error

Modern c++ improves a lot the syntax (auto, packing) so it looks nearly like python



Conclusion...
Modern c++ vs RUST
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My preferred « best practice »

DRY programmer’s WET programmer’s
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Thank you.

WET programmer’s


