THE POWER OF OPERATING SYSTEMS AND MIDDLEWARE

The First comprehensive global comparison and evaluation of Middleware Initiatives based on their Future strategies.

Decoding the success formula for Software Defined Vehicle Transformation
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Enrich this study with your expert perspective!
Press here to access the ASIMI questionnaire
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Breaking down barriers in driving innovation of the
future middleware

60+ Players and their strategy in a major comparison

1 8 Interviewed OEMs, Tier-1 suppliers and Tech-entrants

Comparing current key objectives of automotive open
source middleware initiatives

Major open-source middleware initiatives in the
automotive industry are comprehensively assessed

Learn the strategic success factors.

Open source as a game changer

Open source represents a decentralized, collaborative working
model for solving problems and providing architecture,
standards and methodologies.

Collaboration is the guiding principle
Brand differentiation through specific features can be ensured
with little effort at the human-machine interface.

EE-Architecture characterized by high integration
A service-oriented architecture and standardized APIs manages
the complexity and enables integration of software functions.


https://asimi.eu/?page_id=119
https://www.capgemini.com/de-de/insights/research/the-power-of-operating-systems-and-middleware/
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OEMS AND TIER-1 SUPPLIERS FOCUS ON DEVELOPING THEIR OWN
SOFTWARE AND MAINTAINING AN OPEN O.S STANDARD
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£ OoEM turning
' into
Software
powerhouse

Establishing
open source
standard

Building
own SW
Consortium/Alliance platform

OEMs & Tier-1s are supporting the
use of open-source software as it
can enable them avail services from
multiple while also serving others

OEMs and Tier-1 suppliers are
developing dedicated subsidiaries
to serve their need of automotive

software and middleware

Some OEMs are launching their
own Operation Systems for their
automotive software to enable
easier OTA updates

Operating System

Partnerships

Conclusion

The launch of an own OS enables them
to ensure compatibility between
automotive hardware and software
which enhances vehicle performance

Some of the OEMs building their own
OS are given below:

CARIAD

Toyota founded Woven Planet Holdings
in Jan. 2021 for automotive software
and autonomous driving software

Mercedes is developing its campus in
Sindelfingen as a future software hub
for its MB.OS development

Bosch has pooled its basic vehicle
software, middleware, cloud services,
and development tools under its
subsidiary ETAS. It has also pooled its
software and electronics expertise for
vehicle architecture into division called
Cross-Domain Computing Solutions

Stellantis launched initiatives with
Foxxcon, Qualcom, and Amazon to
accelerate time to market for new
digital products and upskill Stellantis’
global workforce

S

BMW, being the founding member of
COVESA, isinvolved in pushing forward
an open source standard for connected
vehicles

Tesla is willing to open software for
self driving to other OEMs through
licensing

Hyundai is making the best use of open
sources, including the Linux-based
COVESA, it will develop a software
platform that is customized to provide
connected car services

Great Wall Motor has joined the
Open Invention Network Community
(OIN), to open source software (OSS)
as an enabler of electronic vehicle
systems
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TRADITIONAL OEM, NEW OEM, TIER 1 SUPPLIER HAVE CAME TOGETHER IN ‘
PAST CREATING AN IMPACTFUL TECHNOLOGY ALLIANCE

Consortium/Alliance - Excerpt
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Eclipse Software Defined Vehicle

‘ Red Hat
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BUSINESS MODEL
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Standard automotive SW
Specs

Open Architecture

Focus

Implemented by Members

Non-profit — Members
Licensing model

Standardized
Infrastructure

Open Source Reference
Implementation

Arm related SW
Architecture

Key requirements for
Architecture

Blueprints on functional

| level |

ARM -Ecosystem

Tooling for SOAFEE
Framework

Open Technology
PlatForm

Different Architectures
Cloud-native

Developed by
Communities

Overall Governance

Non-profit, large
Development Community

Some

Linux based open source
Platform

Linux
Cloud-native

Certified Security

Enterprise-grade support

Licensing models for
Lifetime

Safety-certified Tools &
Infrastr. - Maintenance




COMPANIES ARE STRIVING TO CREATE STANDARDIZED OS BUT AT THIS
POINT, NO ONE-SIZE-FITS-ALL APPROACH EXISTS

+ Almost all top players have been developing their own OS H H M H E H H

Operating System
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New OEMs like Rivian & NIO aiming to develop their own OS
Partnerships FOLESTAR Own
New OEM and few traditional OEM's will use Google's Android (O
Auto for the OS in the car
Android
Conclusion The default inclusion of Google Maps on the platform gives Auto OS
a greater strategic advantage
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* Chinese automakers have been collaborating with Huawei's @ @
Harmony OS Harmony
0sS
» Huawei’s cockpit capabilities will be open through APIs which will
allow OEM to develop new functionalities

Key Insights: Since software is a critical point in the industry, traditional OEMs are seen developing their own OS, while few new OEMs have joined
the list. As each builds its own ecosystem, most new OEM joiners are still collaborating with tech giants for OS
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MAINLY OEMS PARTNER FOR SW SERVICES AND O.S IMPROVEMENTS ‘

Partnerships
Player Software 16.01.2021 17.02.2022 25.03.2022 12.10.2022
Strate To develop new generation of Software package fir autonomous For programmable and intelligent First NVIDIA DRIVE Core-Computer with
oy autonomous driving driving functions Services Volvo Software

POLESTAR
Consortium/Alliance

Operating System

25.01.2022 10.03.2022 04.05.2022

NVIDIA DRIVE Orin system-on-a-chip Cooperation for next generation of  Partnership to supply CARIAD with
Partnerships (SoC) powering 2026 AD computer Gen. autonomous driving chips for autonomous driving

g Firms are teaming up with NVIDIA to use its DRIVE solution for building autonomous systems

Conclusion 03.02.2021 23.02.2021 01.07.2021 13.10.2022
Cooperation for infotainment  Software-defined vehicle platform for Google forintegration of Android  Strategic Collaboration for
operating system seamless integration between cars & cloud Automotive intelligent Cloud technology

*—***—*

11.02.2021 15.04.2021 15.01.2022
Automated Driving Platform  To develop a modular hardware and software  To develop software for the "digital cockpit"
platform that connects vehicles to the cloud infotainment systems of Stellantis vehicles

9 Collaboration with cloud providers enables companies to connect cars to the cloud to offer connected services



MAINLY OEMS PARTNER FOR SW SERVICES AND O.S IMPROVEMENTS ‘

Partnerships
07.01.2020 14.04.2021 14.12.2021 15.12.2021
Player Software Partnership to Develop Exterior Using Apex.OS for development of  Partnership with Apex Software to Cooperation for future
Strategy Sensing Solutions for Vehicles autonomous driving vehicles accelerate the middleware development  driver assistance systems
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25.01.2022 11.08.2021 16.03.2022
Developing unified software- Flexible vehicle data collection, Collaboration for Master-
. platform; working from monitoring, and cloud-managed in-  Controller-Unit
Partnerships ; L :
middleware to applications vehicle network management

g New & Traditional OEMs partnering/collaborating with different technology/service provider to improve the capabilities of their cars

e 13.03.2018 04.01.2022 11.03.2022 01.01.2021
joint venture forintelligent driving  Partnership for “Travel Assist” For next generation of simulation for automated driving
with cloud based data autonomous driving systems system development process
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07.06.2021 20.01.2022 14.08.2022
Opens opportunities for the mass Dev. partnership Partnership in the development of
production of L3 and L4 AD vehicles accelerating AD steer-by-wire products and other fields

9 OEMs have seen partnering with tech based companies for development of Level 4 or Level 5 autonomous vehicles
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THE POWER OF
OPERATING SYSTEMS
& MIDDLEWARE

7 N
Break the silo mentality oW,
Building independent ecosystems to break through those silos.
Ecosystem defined on clear standards to manage complexities. I
Realizing a collaborative path of Joint Ventures & partnerships. R
Consortia like Eclipse, SOAFEE provide a good basis for but not yet =41
holistic enough.
4 Get the study right now
Manage the growing complexity L Target Business & Operating models @@
Single players should not develop holistic solutions Standardized enough to enable Scalability.

excepiftheltargetiafisevinglotherstaswell Modular enough to adapt to Variability of functionalities.

Accomplish architecture alignments between OEMs, Tier

. Centralized architectures built on clear standards.
1s and Tier 2s.

. . Opensource strategy is the way forward.
Scarcity of skills and extreme pressure of customer P W y

expectations, costs, time to market and market entrants.

Conclusion: The Success of a Opensource strategy lies in a significant number of OEMs agreeing on a common development model
for middleware, using common APIs,



About Capgemini Invent

As the digital innovation, design and transformation brand of the Capgemini Group,
Capgemini Invent enables CxOs to envision and shape the future of their businesses.
Located in more than 36 offices and 37 creative studios around the world, it comprises a
10,000+ strong team of strategists, data scientists, product and experience designers,
brand experts and technologists who develop new digital services, products, experiences
and business models for sustainable growth.

Capgemini Invent is an integral part of Capgemini, a global leader in partnering with
companies to transform and manage their business by harnessing the power of technology.
The Group is guided everyday by its purpose of unleashing human energy through
technology for an inclusive and sustainable Ffuture. It is a responsible and diverse
organization of 290,000 team members in nearly 50 countries. With its strong 50-year
heritage and deep industry expertise, Capgemini is trusted by its clients to address the
entire breadth of their business needs, from strategy and design to operations, fueled by
the fast evolving and innovative world of cloud, data, Al, connectivity, software, digital
engineering, and platforms. The Group reported in 2020 global revenues of €16 billion.
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