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DAY 2 : ”Hello Rust!”, using QEMU
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Group Chat’ by maximizing the chat widget in your 
dock.

2



Sponsored By

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
3

Beningo Embedded Group - President
Focus: Embedded Software Consulting

An independent consultant who specializes in the design of real-time, 
microcontroller based embedded software. 
He has published two books: 
• Reusable Firmware Development
• MicroPython Projects
• Embedded Software Design

Writes a weekly blog for DesignNews.com focused on embedded 
system design techniques and challenges.

Visit www.beningo.com to learn more … 

Visit ‘Lecturer Profile’ in your console for more details.

Jacob Beningo
Visit ‘Lecturer Profile’

THE SPEAKER

https://www.amazon.com/Reusable-Firmware-Development-Practical-Approach-ebook/dp/B07811CX8Q/ref=sr_1_1?dchild=1&keywords=reusable+firmware&qid=1589410049&sr=8-1
https://www.amazon.com/MicroPython-Projects-do-yourself-applications-ebook/dp/B086CXMYZV/ref=sr_1_1?dchild=1&keywords=MicroPython+Projects&qid=1589410080&sr=8-1
https://bit.ly/3PZCtNO
http://www.beningo.com/


Sponsored By

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.

Course Sessions

4

• Introduction to Rust for Embedded Systems
• ”Hello Rust!”, using QEMU
• “Hello Rust!”, using the STM32F3
• Interfacing to Peripherals in Rust
• Becoming a Rust Expert
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Installing Rust1
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The Rust Toolchain
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rustup.rs

Rust Toolchainrustc Cargo

crates.i
odocs.rs

Install 
& 

Update

Package 
Management

gcc/gdb
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Rustup

Visit https://rustup.rs/
• Follow install instructions
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https://rustup.rs/
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Additional Tools

Visit https://docs.rust-
embedded.org/discovery/f3discovery/03
-setup/index.html
• itmdump
• cargo-binutils
• arm-none-eabi-gdb
• OpenOCD
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https://docs.rust-embedded.org/discovery/f3discovery/03-setup/index.html
https://docs.rust-embedded.org/discovery/f3discovery/03-setup/index.html
https://docs.rust-embedded.org/discovery/f3discovery/03-setup/index.html
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Will you be installing Rust to follow along?
- Yes
- No
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Hello Rust!2
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Creating a Hello Rust Application
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Use cargo to create, manage, and build your projects:

Created project:
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Creating a Hello Rust Application
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Created project:

Change to: ”Hello Rust!”
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Building Hello Rust
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Contains exact information about our dependencies. 
Automatically generated 

Contains all the build information.
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Running Hello Rust
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Run command

Compile Time
Program Output
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What rust tool will you find yourself running the most when 
developing an application?
- rustup
- rustc
- cargo
- other
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Hello Rust! (QEMU Style)3
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Hello Rust! (QEMU Style)
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Goal: Compile, Emulate, and debug a Rust application on an Arm Cortex-
M3

Make sure that you have cargo-generate installed:
cargo install cargo-generate

Create a new project:
cargo generate --git https://github.com/rust-embedded/cortex-m-quickstart
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Hello Rust! (QEMU Style)
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Hello Rust! (QEMU Style)
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Don’t link to the 
standard crate!

Don’t want to 
link to nightly

Define the entry 
function into 
application

Define how panics are handled

Divergent Function. Only process running 
on target hardware
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Hello Rust! (QEMU Style)
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More about #![no_std]
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Hello Rust! (QEMU Style)
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Hello Rust! (QEMU Style)
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Compile the application for a Cortex-M4
• rustup target add thumbv7m-none-eabi
• cargo build

Use the following to verify the elf file is arm
• cargo readobj --bin qemu-hello-rust -- --

file-headers
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Hello Rust! (QEMU Style)
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Hello Rust! (QEMU Style)
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Hello Rust! (QEMU Style)
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Hello Rust! (QEMU Style)
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Run the application in QEMU:

qemu-system-arm \
-cpu cortex-m3 \
-machine lm3s6965evb \
-nographic \
-semihosting-config enable=on,target=native \
-kernel target/thumbv7m-none-eabi/debug/examples/hello
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What method do you think you prefer?
- Running on the host without emulation
- Running on the host with emulation
- Running on the target hardware
- A combination of the above 
- Other
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Going Further4
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Rust Resources
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• Rust Website
• Rust Book
• Rust for Embedded Book
• Learning Rust for Embedded Systems
• Rust By Example
• RTIC: Real-Time Interrupt Driven Concurrency 

https://www.rust-lang.org/
https://doc.rust-lang.org/book/
https://docs.rust-embedded.org/book/
https://www.embeddedrelated.com/showarticle/1432.php
https://doc.rust-lang.org/rust-by-example/index.html
https://www.arm.com/resources/guide/machine-learning-on-cortex-m
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Thank you for attending
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Please consider the resources below:
• www.beningo.com

• Blog, White Papers, Courses
• Embedded Bytes Newsletter

• http://bit.ly/1BAHYXm
• Embedded Software Design

• https://www.beningo.com/embedded-software-design/

From www.beningo.com under
- Blog > CEC – Embedded Software using Rust

http://www.beningo.com/
http://bit.ly/1BAHYXm
https://www.beningo.com/embedded-software-design/
http://www.beningo.com/
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Thank You
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