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Autonomous Driving

The car has to mirror a driver’s abilities to see, evaluate and act
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The OpenADx community provides a platform which leverages…
…open source to increase efficiency and create standards

RB launched OpenADx at 
BCW 2018 …

… and established an 
Eclipse hosted community
30 entities
60+ active contributors
Initial projects:

- Cloe (simulation kit for testing 
AD software components)

- Standardized AI labeling
- SiL standardization

Targets

 Accelerate time to market

 Share costs

 Free up resources to focus on 
customers

Approach

 Define Industry-wide AD 
toolchain

 Ensure high interoperability

 Provide easy access 

 Establish basis for reference 
arch.

Reason Why
AD requires a multifaceted process 
incorporating a variety of software 
tools

But none of these tools were ever 
designed to work together

This costs the industry time and money

We are mitigating this problem by 
creating the leading automated driving 
ecosystem ➢ OpenADx
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OpenADx

…with a wide-ranging tool landscape

› Industry-wide accepted definition of the AD toolchain

› Tool interface standardization

› Ensure efficient implementation and interoperability

› Foundation for reference architecture

GOALS
Make a complex 
tool landscape 

more accessible 
for enterprise 

users
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OpenADx – Big Picture – Vision

(HAD) SW Stack
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OpenADx as a Portal to Autonomous Driving

› OpenADx embraces open solutions

› The OpenADx AD Portal

› Internet portal to share information about Autonomous Driving
- Toolchain proposals
- Cookbooks
- HowTos

› OpenADx targets to realize open solutions

› Eclipse based open projects

› But: OpenADx integrates exciting solutions from anywhere

› Any quality solution be it commercial or open independent of the license will be considered
› Described in toolchain proposals and cookbooks for anyone to use as is or adapted as needed

https://openadx.eclipse.org/ 

https://openadx.eclipse.org/
https://openadx.eclipse.org/
https://openadx.eclipse.org/
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Cooperations and potential

FMI Standard

Verifiable AI

Simulation
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e.g. Simulation
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…
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Eclipse Cloe – Simulation Middleware
Eclipse iceoryx – Shared Memory
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Simulation Middleware – Eclipse Cloe

https://projects.eclipse.org/projects/technology.cloe 

https://projects.eclipse.org/projects/technology.cloe
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Domain Controller

Software in the loop
Field-based Validation

Software in the loop (SiL) 
Test Environment

Software in the loop (SiL) 
Test Environment

System under test
Simulation 
Middleware

Models and 
Data Interface

Open-
Context-
Scenario

s

Test 
cases

Test 
report

Ok or 
nok

perceive

observe

unknown
scenarios

Field-based or Connectivity-based validation

Verification in a virtual environment Validation in real-world environment
V&V

Iterative and seamless
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Shared memory

https://projects.eclipse.org/proposals/eclipse-iceoryx 

https://projects.eclipse.org/proposals/eclipse-iceoryx
https://projects.eclipse.org/proposals/eclipse-iceoryx
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Eclipse iceoryx

A typical middleware…
› copies when passing messages from the publisher to the middleware
› copies when passing messages from the middleware to the subscriber
› does internally even more copies and/or serialization/deserialization
› does at least n+1 copies for an inter-process-communication with n subscribers

A True Zero-Copy Inter-Process-Communication

No time for multi-GB/s data copying and serialization while driving!
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Eclipse iceoryx

True zero-copy means…
› it is an end-to-end zero-copy approach from publishers to subscribers, based on shared memory 
› the publisher directly writes to a chunk of memory provided by the middleware
› the middleware passes message references to subscribers and manages their liveliness

A True Zero-Copy Inter-Process-Communication

Zero-copy communication is a must-have for automated driving!
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Eclipse iceoryx

Eclipse iceoryx
› Shared memory inter-process-communication with zero-copy support
› Written in modern C++ with support for Linux and QNX
› Just launched as Eclipse incubation project with Apache 2.0 license

rmw_iceoryx – the iceoryx RMW implementation for ROS2
› First version available that supports publish/subscribe, the ROS2 CLI and a bridge
› Zero copy support for fixed size messages, slim serialization for dynamic messages

A True Zero-Copy Inter-Process-Communication
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Summary

› Open source software 

› become more and more important in the automotive industry
› minimizes dependency on suppliers -> Having alternatives to your software suppliers
› increase quality by broad testing reviews, skilled attention, broad expertise
› share risks: If something goes wrong … you are at least in good company!
› reduces costs: Share costs for commodity without loosing influence 
› will be the answer to partnerships, consortia's …

› Future software toolchain for autonomous driving should

› support the integration of tools along defined development workflows
› fill identified gaps along the development workflows
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Summary and Outlook

› OpenADx is an industry wide initiative to accelerate the development of Automated Driving

› Collaboration is done in the form of testbeds as prototypes for potential open source projects

› Currently the primary focus is to publish first solutions

We invite you!
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Links

› OpenADx

› Website: https://openadx.eclipse.org/ 
› Wiki: https://wiki.eclipse.org/OpenADx
› Mailing List: https://accounts.eclipse.org/mailing-list/openadx
› OpenADx in Blogs: https://blog.bosch-si.com/developer/5-things-you-should-know-about-openadx
› Eclipse iceoryx

- https://github.com/eclipse/iceoryx
- https://projects.eclipse.org/proposals/eclipse-iceoryx 

› Eclipse Cloe: https://projects.eclipse.org/proposals/eclipse-cloe 
› Eclipse APP4MC: https://www.eclipse.org/app4mc/ 
› Eclipse Kuksa: https://www.eclipse.org/kuksa/ 
› Panorama: https://panorama-research.org/ 

› openMDM: https://www.openmdm.org/ 

› openPASS: https://wiki.eclipse.org/OpenPASS-WG 

› openMobility: https://openmobility.eclipse.org/ 

› openGENESIS: https://wiki.eclipse.org/OpenGENESIS_WG 

https://openadx.eclipse.org/
https://openadx.eclipse.org/
https://wiki.eclipse.org/OpenADx
https://accounts.eclipse.org/mailing-list/openadx
https://accounts.eclipse.org/mailing-list/openadx
https://blog.bosch-si.com/developer/5-things-you-should-know-about-openadx
https://blog.bosch-si.com/developer/5-things-you-should-know-about-openadx
https://github.com/eclipse/iceoryx
https://github.com/eclipse/iceoryx
https://github.com/eclipse/iceoryx
https://projects.eclipse.org/proposals/eclipse-iceoryx
https://projects.eclipse.org/proposals/eclipse-cloe
https://projects.eclipse.org/proposals/eclipse-cloe
https://www.eclipse.org/app4mc/
https://www.eclipse.org/app4mc/
https://www.eclipse.org/kuksa/
https://www.eclipse.org/kuksa/
https://panorama-research.org/
https://panorama-research.org/
https://www.openmdm.org/
https://www.openmdm.org/
https://wiki.eclipse.org/OpenPASS-WG
https://wiki.eclipse.org/OpenPASS-WG
https://openmobility.eclipse.org/
https://openmobility.eclipse.org/
https://wiki.eclipse.org/OpenGENESIS_WG
https://wiki.eclipse.org/OpenGENESIS_WG


Thank you!
Andreas Riexinger

Andreas.riexinger@de.bosch.com

Find out more and join us 

https://wiki.eclipse.org/OpenADx
https://openadx.eclipse.org

Find out more and join us 

https://wiki.eclipse.org/OpenADx
https://openadx.eclipse.org
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