
Rust for satellite flight software
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Enabling a LEO solar sailing demonstrator at GAMA



What is GAMA ?
Introduction

2

Building solar sails for cheap deep-space transportation
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GAMA missions
Introduction
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1. Demonstrating solar sail deployment 2. Demonstrating solar sail performance

Copyright 2023 Gama - Reproduction prohibited without prior permission



Problematics
Introduction
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So what’s wrong with the usual approaches ?
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Rust programming language
Introduction
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Born at Mozilla in 2006 by Graydon Hoare           
First stable release (v1.0) in 2015
Objective : Reduce memory management bugs

Known to be very simple and elegant while integrating modern features 

https://survey.stackoverflow.co/2022/#technology-most-loved-dreaded-and-wanted

https://www.rust-lang.org/governance
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Rust programming language
Introduction
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1st most loved language, 1st most wanted, 14th most popular
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Rust programming language
Introduction
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Ownership & lifetimes Safe vs Unsafe Rust
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Rust in space ... ?
Introduction
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Never been done before.
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Few initiatives at CNES, ESA, NASA, SpaceX  



Embedded Rust stack
Introduction
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Copied from:

https://blog.mbedded.ninja/p
rogramming/languages/rust/r
unning-rust-on-
microcontrollers/#the-
disadvantages-of-using-rust
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Rust for real-time systems
Introduction
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Source : arewertosyet.com
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Overview
How we use Rust
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Flight Software
How we use Rust
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Test bench
How we use Rust
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Mission control software
How we use Rust
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Product assurance
How we use Rust
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Unit testing

Fuzzing

Property-based testing

Model checking

Integration 
testing

HIL 
simulations

In-flight 
testing
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Are we happy?
Conclusion
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Mostly, yes

But… ?
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Conclusion
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Thank you for your time

chris@gamaspace.com / @chris_pwnorbitals:matrix.org
wouter@tweedegolf.com / @wassasin:matrix.org
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Who am I ?
(Support) Introduction
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Space / computing / engineering nerd

https://declaverie.space/

Currently head of GNC & Avionics at GAMA

https://declaverie.space/


Flight software constraints
(Support) Introduction
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Reliability

Observability

Testability

Maintainability

Hard real-time
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Rust governance
Support
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Rust future
Support
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- Flatten the learning curve
- More expressive

- Lift constraints

- Improve features interplay (async, trait objects, …)
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References
Support
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• Official Rust book : https://doc.rust-lang.org/book/

• Rust embedded book https://docs.rust-
embedded.org/book/start/registers.html

• Awesome-embedded-rust : https://github.com/rust-
embedded/awesome-embedded-rust

• Rustonomicon for full reference : https://doc.rust-lang.org/nomicon/

• Unsafe code guidelines : https://rust-lang.github.io/unsafe-code-
guidelines
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