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Zephyr Project Overview
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What is Zephyr Project?

• Small RTOS for connected, resource-constrained and 
embedded devices

• Open source (Apache 2.0)

• Linux Foundation supported

• More than RTOS, set to be primary IoT ecosystem, if 
resource constraints do not allow to run Linux

• Vendor neutral governance
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Brief history

• Origins

• Originally developed by Wind River Systems as Rocket, a small RTOS.

• Open-sourced in 2016 by Wind River Systems under the Apache 2.0 license.

• Adoption by Linux Foundation

• The project is hosted as a vendor-neutral initiative.

• Community Growth

• Backed by major technology companies: Intel, Nordic, Qualcomm, NXP, …

• Continues to grow with contributions from embedded developers and 
companies worldwide.
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Features overview
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Use cases
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Products Running Zephyr Today

https://www.zephyrproject.org/products-running-zephyr/
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750+ Boards Supported

https://docs.zephyrproject.org/latest/boards/
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+220 Sensors Already Integrated

https://docs.zephyrproject.org/latest/hardware/peripherals/sensor/index.html
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Supported Hardware Architectures

https://docs.zephyrproject.org/latest/hardware/index.html
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Diving into Zephyr’s features
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Architecture

• Zephyr’s architecture is divided into 
OS part (kernel + services) and 
Application Services.

• The OS part includes platform-
specific drivers, I/O APIs, file 
systems, and a cryptographic library

• Application Services handle user-
defined functionality.
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Devicetree
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West meta-tool
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Connectivity Options
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Native IP Stack
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Power Management
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Zephyr USB Device Stack
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Power Management
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Secure boot / Device Management
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Hardware security
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Building on POSIX
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A real-time OS
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Graphical User Interfaces
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Inter-Process Communication
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Tracing & Debugging
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Ecosystem & Governance
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Zephyr Project: Platinum Members
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Zephyr Project: Silver Members
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Vibrant Ecosystem
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Ecosystem: Dev Tools
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Ecosystem: Training & Consulting
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Ecosystem: Firmware & Libraries
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Ecosystem: Apps & Midddlewares
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Zephyr in the RTOS landscape
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Comparison with Other RTOSs



RVfpga - Zephyr 36

Zephyr’s Repository Activity
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Zephyr’s Repository Activity
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Zephyr Trends

• RISC-V and AI/ML:
• Increasing adoption for AI and ML workloads on low-power devices, with RISC-V 

support expanding.

• Zephyr’s ML frameworks and TensorFlow Lite Micro integration address these needs.

• IoT and Edge Computing:
• Seamless cloud integration for IoT platforms like Azure IoT, AWS IoT, and ThingsBoard.

• Efficient power management makes Zephyr ideal for edge computing.

• Safety-Critical Applications:
• Zephyr is working toward certifications like ISO 26262 (automotive) and IEC 61508 

(industrial automation).
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Getting started & links
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Getting started

• Check out the official Getting Started Guide

• Dig into the hundreds of code samples

• Check the catalog of 100s of available Devicetree bindings

• No driver for your HW? 

• Chances are a similar driver already exists and writing one is not as hard or 

daunting as you would think!

https://docs.zephyrproject.org/latest/develop/getting_started/index.html
https://docs.zephyrproject.org/latest/samples/index.html
https://docs.zephyrproject.org/latest/build/dts/api/bindings.html
https://docs.zephyrproject.org/latest/build/dts/api/bindings.html
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Resources

• Zephyr Project Website: https://zephyrproject.org

• Help: Asking for Help Tips

• Documentation: http://docs.zephyrproject.org (Getting Started Guide)

• Source Code: https://github.com/zephyrproject-rtos/zephyr is the main 

repository; https://elixir.bootlin.com/zephyr/latest/source contains a searchable 

index

• Releases: https://github.com/zephyrproject-rtos/zephyr/releases

• Samples and example code: see Sample and Demo Code Examples

• Wiki: Zephyr GitHub wiki

https://zephyrproject.org/
https://docs.zephyrproject.org/latest/develop/getting_started/index.html#asking-for-help
http://docs.zephyrproject.org/
http://docs.zephyrproject.org/latest/develop/getting_started/index.html
https://github.com/zephyrproject-rtos/zephyr
https://github.com/zephyrproject-rtos/zephyr
https://github.com/zephyrproject-rtos/zephyr
https://elixir.bootlin.com/zephyr/latest/source
https://github.com/zephyrproject-rtos/zephyr/releases
https://github.com/zephyrproject-rtos/zephyr/releases
https://github.com/zephyrproject-rtos/zephyr/releases
http://docs.zephyrproject.org/latest/samples/index.html
https://github.com/zephyrproject-rtos/zephyr/wiki


RVfpga - Zephyr 42

Zephyr on RVfpga
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Zephyr on Rvfpga: intro

• RVfpga is based on Veerwolf SoC

• VeeRwolf is a FuseSoC-based reference platform for the CHIPS 

Alliance VeeR family of RISC-V cores.

• VeeRwolf can be used with Zephyr Project RTOS

• Currently it only support v2.7.4 (old LTS maintenance release with fixes)

• It can be used either in verilator or Nexys A7 FPGA board
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Zephyr on Rvfpga: key steps to build an app

• Install Fusesoc & VeeRwolf

• Install Zephyr

• Add West manifest (west.yml)

• Do west update

• This also installs the VeeRwolf module which adds support for the board

• Compile as usual

The lab documents include all the necessary details and provide references 
to the appropriate documentation for further clarification.

https://github.com/chipsalliance/VeeRwolf/blob/main/west.yml
https://github.com/chipsalliance/VeeRwolf/tree/main/zephyr
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Zephyr on Rvfpga: labs

• Zephyr on VeeRwolf: This lab illustrates step-by-step how to install 

all the tools and build someexamples.

• Zephyr Blinky Sample on VeeRwolf: This lab provides an in-depth 

analysis of the blinky sample and proposes exercises based on it.

• VeeRwolf Zephyr Module: This lab examines the module that 

implements support for VeeRwolf and suggests exercises related to 

devicetree overlays.
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