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Who am |¢

» Business Development Manager Open Source

» ~25 years at Bosch

» ~15 years experience in embedded software
development

» Pushing Open Source development and
business
Andy Riexinger

Robert Bosch GmbH

Cross-Domain Computing Solutions —
Automated Driving

OpenADx | Steering Committee Chair

» Interest in creating business with Open Source
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Open Source has arrived in automotive
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. Software Innovations &
@Boschs|
o )i s Just launched at #BCW18: The
a9 l0S ) ed 8 #AutonomousDriving accelerator #0penADx
aims to create a toolchain specification that is
accepted industry-wide bit.ly/2ono3eF

SDEVELOPER | Folgen ) v

Autonomous driving accelerator “OpenADx”
launched

Today at the Bosch ConnectedWorld conference in Berlin, a new open source
autonomous driving accelerator was introduced. OpenADx focuses on the software
development toolchain for autonomous driving, an enabling component in the
landscape of highly autonomous driving.

BOSCH CONNECTED WORLD 2018
ADDRESSING THE TOOLCHAIN COMPLEXITY
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The OpenADx community provides a platform which ... i

. leverages open source to increase efficiency and create standards

Reason Why RB launched OpenADx at ... and established an

AD requires a multifaceted process BCW 2018 ... Eclipse hosted community
incorporating a variety of software tools > 30 entities

» 60+ active contributors
i » Initial projects:
OpenaDx — Cloe (simulation kit for testing AD

This costs the industry time and money prigrclinbrpe 7 soffware components)
— Standardized Al labeling

— SiL standardization

But none of these tools were ever
designed to work together

C D 2018
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We are mitigating this problem by
creating the leading automated driving
ecosystem > OpenADx
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OpenADXx
OpenADx targets reference architecture and ...
a wide ranging interoperable toolchain for PoV* and commercial applications
Architecture Ingest/ Deep Simulation Simulation- Test Connectivity-
definition store learning and test Integrate Build based validation  drive  based validation

2
0

Focus on tool interfaces Many vendors, many specialized tools!

v

Industry-wide accepted definition of the AD toolchain
BC complex

Tool interface standardization landscape

Q)
O
>
%

Ensure efficient implementation and interoperability > accessible

: . terprise users
Foundation for reference architecture P

N
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OpenADx: Leading to holistic functional approaches i

Use Case: Leverage OpenADx to develop end-to-end solutions (with the community)

(HAD) SW Stack

(HAD) Functions

Perceive
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ivity-
eeeee dfeﬂ Integrate Build  based validatior drive bc:sed Idf

Locate

Eclipse iceoryx

OS (open, e.g. Zephyr) &

""" (open architecture, e.g. RISC-V)

\

Developer
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OpenADx — Big Picture — Draft  ooenaox

- ~ b mmmmmm -
! \ r ‘,
. ! 1 1 I
! 1 1 ]
- ! 1 1 ]
! 1 1 1
__________ ! 1 1 |
__________ - ~ \
- SN rT T T T ) smmmEm - ~ e ~ A
1 Al \ i \| I’ ‘I Safety-and —
| | ot [ ) Qualitycheck TN
1 ' ! ! 1 ¢ 1
1 | T . P
\ : 1 1 1 | Tempiaes© | 1 ! N
| 1 '\ | N = | 1 g openPASS '
Data Motion Data Backend Data Clean-up " Scenario Extraction Limeie | ! 1
. . = labeling | 1 (<)
h e
1 1
e ) (High Speed) Y. 1 ' 1
rolling computing center” Data Ingest \
Simulation Engine
pmmmm
| ScenarioArchitect 1
| Scenic (Berkeley) !
I
~
io Editor !
[text based) : Replay / Re-sim HW Device /
H Infrastructure
Manual Scenario Creation 1
| .
. ' ‘ Dashboard SWStack
Driving Maneuver \
Catalogue tabase j—b Toolchain
—
—
-
__________ =
- b " __________ ~ Architecture,  Ingest/ Deep Simulation Simulation- Test Connecfivity-
N definiion ™. store leoming and test Integrate Build  bosed validation  drive  bosed validotior
g openPASS 1 I ., gl

Scenario Engine

OpenSCENARIO 1.0 Language OpenSCENARIO 2.0 Language

~
1
APF}'MC !
1
Eclipse RMF? 1
2eq As 2eqF?

2q AsText in ReqF? Demonstraor :
__________ ’

—————————— ~

)

1

. I

Architecture

and O '

Desgn :

/

Eq Che Git Hub for

= GitLab
Eclpse Theia Versit

]

OpenADx // Leveraging open collaboration and open source to accelerate development of Automated Driving // 5/23/2022



OpenADx — Big Picture — Draft DID(;%)DX
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OpenADx lays the foundation for safety and standardizafion o
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OpenADx in action

Autonomy at 180 mph
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«&=i5» Development OpenADx

. OpenAD>< Workplace
OpenADx — Outlook L. oo Workelace

OpenADx Development Workplace Example

& Open

PROGRAM PLAN 2022 i Share your
solution!
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ECLIPSE

OpenADx // Leveraging open collaboration and open source to accelerate development of Automated Driving // 5/23/2022



((ﬁ »
OpenAD

Summary

» Open source software...

» Is gaining traction in the automotive industry

» Minimizes dependency on suppliers

y Increases quality through broad testing reviews, skilled attention, broad expertise
» Enables risk sharing and cost reduction

» Will be essential to the success of partnerships and consortia

The future of mobility will be software defined!

Open Technologies and Open Source helps to Collaborate in a
Changing Automotive Market!

| invite you!
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Useful Links

y OpenADx

Whitepaper: https://openadx.eclipse.org/resources/OpenADx-Manifesto-v07-2020.pdf
Website: hitps://openadx.eclipse.org/

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

Mailing List: hitps://accounts.eclipse.org/mailing-list/openadx

OpenADx in Blogs: https://blog.bosch-si.com/developer/5-things-you-should-know-about-openadx
Eclipse iceoryx

— hitps://qgithub.com/eclipse-iceoryx/iceoryx '
— https://projects.eclipse.org/projects/technology.iceoryx White Papers
» Eclipse Cloe: OpenADx Manifesto
— https://qithub.com/eclipse/cloe

— https://projects.eclipse.org/projects/automotive.cloe

Eclipse OpenMCX: hitps://projects.eclipse.org/projects/automotive.openmacx
Eclipse APPAMC: hitps://www.eclipse.org/app4mc/

Eclipse Cyclone DDS: https://projects.eclipse.org/projects/iot.cyclonedds
Eclipse Zenoh: http://zenoh.io/

Eclipse Kuksa: hitps://www.eclipse.org/kuksa/

Panorama: https://panorama-research.org/

y openMDM: hitps://www.openmdm.org/

y openPASS: https://wiki.eclipse.org/OpenPASS-WG
y openMobility: hitps://openmobility.eclipse.org/

A A S A A
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DOWNLOAD
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Thank youl

Andreas Riexinger
Andreas.Riexinger@de.bosch.com

https://wiki.eclipse.org/OpenADx

Find out more and join us
hitps://openadx.eclipse.org/
hitps://wiki.eclipse.org/OpenADx
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