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P3 & P3SDV.

Short Introduction
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P3&P3SDV

Portfolio as unusual.

Android Automotive

Business Intelligence

Cloud Migration

Cyber Security

Data Analytics

Enterprise Solutions

Financial Systems

IT-Architecture

SOFTWARE =

Certifications

TECHNOLOGY =

Autonomous Driving & SDV

Battery Technology

Electric Powertrain

Energy Solutions

Industrialization

Charging Infrastructure

Operations Excellence

Task Force Management

Testing & Engineering

CONSULTING mnnm

Agile Transformation

Artificial Intelligence

M&A Strategy

Marketing & Design

Sustainability

Project Management

"Organizational Strategy"

Quality & Compliance

Systems Engineering

UX/UI Design

Transformation



https://p3-group.com/p3-experte/agile-transformation/
https://p3-group.com/p3-experte/ma-strategy/
https://p3-group.com/p3-experte/marketing-design/
https://p3-group.com/p3-experte/sustainability/
https://p3-group.com/p3-experte/project-management/
https://p3-group.com/p3-experte/systems-engineering/
https://p3-group.com/p3-experte/transformation-de/
https://p3-group.com/p3-experte/artificial-intelligence/
https://p3-group.com/p3-experte/ux-ui-design/
https://p3-group.com/p3-experte/organisationsstrategie/
https://p3-group.com/p3-experte/quality-compliance/
https://p3-group.com/p3-experte/testing-engineering/
https://p3-group.com/p3-experte/task-force-management/
https://p3-group.com/p3-experte/energy-solutions/
https://p3-group.com/p3-experte/charging-infrastructure/
https://p3-group.com/p3-experte/battery-technology/
https://p3-group.com/p3-experte/autonomous-driving/
https://p3-group.com/p3-experte/industrialisierung/
https://p3-group.com/p3-experte/operational-excellence/
https://p3-group.com/p3-experte/electric-powertrain/
https://p3-group.com/p3-experte/business-intelligence/
https://p3-group.com/p3-experte/it-architecture/
https://p3-group.com/p3-experte/enterprise-solutions/
https://p3-group.com/p3-experte/cyber-security/
https://p3-group.com/p3-experte/certification/
https://p3-group.com/p3-experte/data-analytics/
https://p3-group.com/p3-experte/cloud-migration/
https://p3-group.com/p3-experte/financial-systems/
https://p3-group.com/p3-experte/android-automotive/

Answers First: P3 insights on how to become a SDV organization

: : Z SW-defined STRATEGY l SW-defined TECH CONSULTING : : Z SOFTWARE DEVELOPMENT

INDUSTRY
CHALLENGES

STEPSTO

TAKE

) OEMs need to have architectural lead
& control of the SDV stack, but not
full inhouse coverage

) Core competencies to be bound to
crucial control points in
architecture/system design &
quality control

) Platform and architecture setup
needs to enable partnerships /
switch of suppliers (agnosticity)

) Globally unified stack not possible
due to regulatory requirements (e.g.,
CN & US). Adapt with local partners

) Modularity of SW components is key
to achieve higher efficiency

)

SW architecture needs to be
modularized/containerized
using interface orientation
(APIs)

SW quality assurance cycle take
too long today

) Analyze market and tech trends to
create future positioning strategy
(core / non-core)

) Define target picture and user-centric
development strategy. Start with PoC
(dedicated team) and finalize tech
strategy dependent on results

) Establish SW-centric approach by
making functions the key driver for
HW decisions.

) Define procurement strategy (incl.
make or buy) for SW departments to
leverage tech player speed / open-
source community and focus on core
competences

) Analyze and aggregate technical
interfaces to build-up SW supplier
portfolio

Implement more KPI driven
SW dev. to increase quality and
speed incl. whole supply chain

Establish SW-centric release
processes independent to
model releases

Create re-usable SW, leveraging
own contributions as well as
open-source community



P3&P3SDV

Overview | P3's SDV portfolio

” SW defined Strategy

SDV due diligence

P3 conducts technical due diligence

for international investors, Tier 1
supplierand OEMs

B SW defined Tech Consulting

SDV Architecture

P3 contributes its own development,

research & consulting experience to
design E2E SDV Architectures

Market insights

P3 has deep market understanding
and insights generated through
benchmarking experience

Supplier / 3V / partnership

selection

P3 provides specific solutions for
partnering based on strong
experience of all SDV layers

mooEDORE
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SW-defined Org and
process development

P3 development and organizational
review and set-up according to SDV
processes

Tech Roadmaps

P3 analyzes all relevant tech trends
and roadmaps across the relevant
SDV layers (e.g., OS, SoC, etc.)

p3

Software Development

Android Automotive

P3 has developed its own SPARQ OS
IVI platform that builds on Android

automotive OS

Google cTS certification &

SW compliance

P3 is selected by Google as one of
few accredited Android Automotive

certification partners

Technical project
management

P3 supports Technical PM, Interim
mgmt, Task force mgmt to FuSa/CS




P3 Understanding of SDV.
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WHY DO WE NEED AN SDV?

p3

Further increase in performance requires disruptive switch to next S-curve of a

SW-defined vehicle

SW-defined vehicles as disruptive new S-curve

Last gasp

~improving old products*
BMW connected drive,
Mercedes me, etc.

SW-defined
vehicle

Performance

HW-centric
vehicle Discontinuity
requires a new

disruptive approach!

Time / Effort

The transformation is disruptive because new SW-driven
platforms provide:

* New user experience game - new services and
features

*  New level of scalability - same HW platforms with
variances in SW

+ Simplified organization based on common SW
stack (faster development cycles)

Performance of existing HW-centric approaches is
exhausted:

+ Digital experience does not keep up with
smartphone or is trailing

* Further optimization is not feasible, complexity
and cost not manageable



WHAT IS SDV? P3

Achieving the vision of a SW-defined vehicle requires different technical enablers
to be covered

v

SW-defined vehicle

Today

Connected vehicle

(6=

Backend

Cloud enabled
services

Onboard oriented
services w/ some
connected features via
telematics devices

Static definitions

Fully cloud
enabled features

and on-edge
processing

Standardized

Data Loop

(=5

N
’& J Digital
Twin
Re

Deployment

Middle- between apps and .
ware HW interfaces via Eth?met (Dynam'c
CAN/LIN/ELEXRAY service abstraction)
Updates Updates
* Quarterly ) » Daily
Hypervisor
« OTA/OBD il - « OTA
/ operaing | Speeee e orented
System coftware architecture with
universal OS
Functions (examples) Functions (examples)
* Send destination to vehicle ) » Distributed computing
« Lock-Unlock doors —_ e Distributed gateway- Full Abstraction of + Shadow mode
* Spotify integration I Arch. oriented architecture HW and * Learning HMI

centralized layout

# technical & organizational complexity

#competitive pressure from new entrants into the truck market

#customer expectations regarding updates, functionalities and open interfaces




SDV VALUE CHAIN

Major players are already established for different layers of the Software-defined

vehicle stack and drive their respective progress

® &
4
Cloud-
enabled
services E
SW-driven
layer
PRODUCT @
STACK
Component
layer
Design TFp
Layer Povand

Services

Cloud

Application-SW

Operating
System

Controller/
Compute Unit

Mechatronics &
Components

EE - Architecture

Features and services
delivered to the
customers

Extension of physical
vehicle to enable
further functionalities

SW modules for
specific functionalities

Operating systems
incl. middleware

ECUs and other
integrated compute
units incl. firmware

Components with
mechanical and
electronic functions

Logical layout and
architecture

Integration of 3'd party Services, but also OEM defined App
Stores or based on GAS or Apptoid appstores

Cloud becomes integral part of future Car SW-platform,
most future services enabled by off board processing

SW modules from best-in class players with high
compatibility to dominate OS

Few dominant operating systems with strong abstraction of
HW and open-source approaches

Concentration of ECUs to fewer and powerful domain /
zonal controllers with strong abstraction between HW/ SW

Components will be unbundled of their SW content and are
becoming degraded to simpler mechatronic I/O devices

Further unification of EE-Architectures, e.g.,, move to
domain-based designs and zonalization expected

p3

DRIVERS MAJOR PLAYER
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SDV VALUE CHAIN P3

Fast movers trend to become less dependent on traditional Tierl cooperation to
gain control of SW stack

[ COLLABORATION MODELS @

’ TRADITIONAL ‘ ’ COLLABORATIVE ‘ ’ IN-SOURCE ‘ ’ PROPRIETARY

wonen T revawns - sevinmis ® @ QN0 Trean

X
4 l'E services
E Cloud
. Scaling Partners Tech
Application-SW e.g Bosch /ETAS / Players Scaling
Huawei SW- Partners
PRODUCT Operating Specialists
STACK System
Controller/ )
Compute Unit T|er ']S
Mechatronics/ T -|
7 Components T ler Is g
ler1s Tier 1s
a3 EE-
® i Architecture

Value-add of component

centered Tierls low
* Focusing strongly on Tierl » Using Scaling partners like « Trying holistic approach to the « Tesla with highest level of
for SW Stack Bosch / ETAS / Huawei to cover stack: no proof of concept yet vertical integration (strong

control of SW and product stack)

Cloud / SW layers Focus on complete integration

Less depend on Tierl but on from service to HW (plan for own Using replaceable HW suppliers

scaling partners ECU designs etc.) for defined components with
low embedded SW content

OEM focus on cloud and
service solutions

« Highly dependent on Tierls



SDV.Value Chain Analysis.
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SDV VALUE CHAIN - STRUCTURE OF THE REPORT

The P3 Software defined vehicle stack approach for each analyzed SDV player
consists of Cloud-enabled services, a SW-driven layer and a Component layer

®
Cloud-
enabled
services
PRODUCT
STACK
SW-driven
layer
Component ___
layer
 J

)

IR
] |
1Y

Services

Cloud

Application-SW

Middleware

Operating
system

Controller/
Compute Unit

LAYER MODEL

Value added (paid) services delivered on the platform individually to the
user (e.g., fleet mgmt. system). All services regarding the eco-system around
the vehicle and related (e.g., parking, charging, toll services, health).

Cloud systems as enabler for service layer and all functionalities executed in
the cloud. Not safety or real-time critical.

Implementation of vehicle functionalities running on top of an OS / platform
(e.g., ADAS, motion, energy and charging and passenger experience).

“Middleware” as an abstraction layer of the OS with communication
protocol mechanism running on controllers or on main computing devices
(e.g., infotainment system) and allow communication between application
SW and different OS'.

Connecting application data with the underlying more hardware-related
interfaces and providing a unified platform to develop hardware-
independent applications.

The computing part of a mechatronics component incl. the main controller,
SoC, peripherals and respective firmware which provides the processing
power for the software or any decision logic.

PRODUCT / SOLUTION /

FUNCTION

Car-related (OEM): Remote charging, Remote door opening, Remote
conditioning, Seat heating (FoD), Rear-axle steering (FoD)
IVI-related (3rd party): Intelligent Charging, Spotify / Youtube/ etc. ...

IVI (e.g., routing), OTA-Updates, Fleet monitoring, Predictive
maintenance

e.g., ADAS-related SW like ACC, ALKS / planning functionalities,
trajectory planning, safety functions, drivetrain control

Protocols: e.g., MQTT, DDS (publish-subscribe), SOME/IP
Platforms: e.g., Autosar, ROS/ ROS2

OS & Hypervisors like : RTOS (QNX, ROS, ROS2), GPOS (Linux and its
derivates), QNX Hypervisor, Wind River Helix, Green Hills INTEGRITY
Multivisor

System on chip (e.g. Nvidia Orin/Thor, Qualcomm 8155/8295) that are
the core of high-performance computes executing SW functions.

On the following slides for each analyzed market, the focus will be on layers for cloud-enabled services, SW-driven components and hardware components like SoC and
ECUs. The layers for mechatronics, further hardware components as well as for E/E-architecture are neglected due to major hardware-related focus.

3




SDV.ASIAN Players

ADAS Status, Evaluation & Latest News
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SDV VALUE CHAIN

SDV Value Chain |

/@/ Component Software-driven Layer Q) Cloud-enabled Services

Application SW
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https://www.koreaherald.com/article/3157606
https://www.hyundai.com/worldwide/en/newsroom/detail/hyundai-motor-group-takes-a-stake-in-ai-semiconductor-firm-tenstorrent-to-drive-future-mobility-development-0000000282#:~:text=SEOUL%2C%20August%203%2C%202023%20%E2%80%93%20Hyundai%20Motor%20Group,Hyundai%2C%20Kia%20and%20Genesis%20vehicles%2C%20and%20other%20future
https://tech.hyundaimotorgroup.com/article/who-are-hyundai-motor-groups-strategic-collaborators/
https://www.nvidia.com/en-us/self-driving-cars/partners/
https://cnevpost.com/2021/08/06/li-autos-partners-horizon-robotics-and-hesai-reach-co-op-deal/#:~:text=Chinese%20AI%20chip%20provider%20Horizon%20Robotics%20and%20LiDAR,on%20LiDAR%20sensing%20solutions%20for%20high-level%20autonomous%20driving.
https://www.nvidia.com/de-de/self-driving-cars/partners/nio/
https://electrek.co/2023/12/29/toyota-nissan-10-others-form-research-group-powerhouse/
https://electrek.co/2023/12/29/toyota-nissan-10-others-form-research-group-powerhouse/
https://press.aboutamazon.com/2023/11/hyundai-and-amazon-partner-to-deliver-innovative-customer-experiences-and-cloud-transformation
https://news.samsung.com/global/samsung-partners-with-hyundai-motor-group-to-present-a-future-lifestyle-connecting-the-smart-home-with-connected-cars#:~:text=The%20two%20companies%20will%20work%20together%20for%20the,well%20as%20an%20integrated%20home%20energy%20management%20service.
https://pandaily.com/ev-maker-li-auto-partners-with-smartphone-maker-honor/#:~:text=Chinese%20smartphone%20maker%20Honor%20and%20electric%20vehicle%20maker,at%20least%20the%20UI%206.0%20operating%20system%20installed.
https://pressroom.toyota.com/toyota-and-amazon-web-services-collaborate-on-toyotas-mobility-services-platform/
https://www.nvidia.com/de-de/self-driving-cars/partners/nio/
https://woven.toyota/en/our-latest/20210928
https://www.autoconnectedcar.com/2019/01/xevos-smartdevicelink-sdl-in-toyotas/
https://woven.toyota/en/
https://www.hyundai.com/worldwide/en/brand-journal/mobility-solution/sdv
https://www.sonatus.com/company/press-release/sonatus-partners-with-hyundai-motor-group-to-drive-the-future/
https://chejiahao.autohome.com.cn/info/10361841?isfrom=m%E2%80%8B
https://press.aboutamazon.com/2023/11/hyundai-and-amazon-partner-to-deliver-innovative-customer-experiences-and-cloud-transformation
https://blogs.vmware.com/tanzu/vmware-tanzu-two-year-anniversary/
https://www.windriver.com/news/press/news-20220503
https://pressroom.toyota.com/toyota-and-google-cloud-partner-to-bring-ai-powered-speech-services-to-toyota-and-lexus-vehicles/
https://technode.com/2022/05/13/nio-partners-with-baidu-for-in-car-voice-services/
https://aws.amazon.com/de/solutions/case-studies/lixiang/
https://cnevpost.com/2024/07/17/li-auto-follows-nio-form-team-on-end-to-end-tech/
https://www.here.com/about/press-releases/en/2019-07-10
https://www.tomtom.com/customers/hyundai-motor-group/
https://pressroom.toyota.com/toyota-and-google-cloud-partner-to-bring-ai-powered-speech-services-to-toyota-and-lexus-vehicles/
https://global.toyota/en/newsroom/corporate/41100223.html
https://woven.toyota/en/
https://woven.toyota/en/
https://cnevpost.com/2023/11/17/li-auto-brings-in-supplier-for-ad-pro-adas-report/
https://www.hyundai.com/worldwide/en/brand-journal/mobility-solution/sdv
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https://www.nvidia.com/de-de/self-driving-cars/partners/nio/
https://www.qualcomm.com/news/releases/2021/01/qualcomm-and-nio-bring-immersive-driving-experiences-intelligent-cockpit
https://www.chinainternetwatch.com/43791/nio-ev-openai-microsoft-azure-partnership/
https://technode.com/2022/05/13/nio-partners-with-baidu-for-in-car-voice-services/
https://nvidianews.nvidia.com/news/wave-of-ev-makers-choose-nvidia-drive-for-automated-driving
https://autonews.gasgoo.com/icv/70022205.html
https://www.nvidia.com/en-us/self-driving-cars/partners/xpeng/
https://www.xpeng.com/de/g9
https://cnevpost.com/2022/01/18/nio-backed-black-sesame-partners-with-blackberry-qnx-to-build-self-driving-platform/#:~:text=The%20platform%20will%20be%20built%20on%20Black%20Sesame%27s,highly%20reliable%2C%20high-performance%2C%20flexible%20and%20open%20self-driving%20platform.
https://www.nio.com/news/NIO_IN_2023
https://medium.com/@rmndrathna4/xiaomis-hyperos-car-a-game-changer-for-the-smart-vehicle-market-49901b504da1
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https://autonews.gasgoo.com/china_news/70030336.html
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https://electrek.co/2024/03/14/nio-catl-sign-partnership-develop-longer-life-batteries-ev-swap-stations/#:~:text=EV%20automaker%20NIO%20has%20announced%20an%20expanded%20collaboration,support%20future%20NIO%20EVs%20and%20battery%20swap%20stations.
https://news.yiche.com/hao/wenzhang/89761321/
https://news.yiche.com/hao/wenzhang/89761321/
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P3 EVALUATION & LATEST NEWS

SDV

p3

W Li Auto

Li Auto has been progressively investing towards SDV centralized E/E architecture and
advancing autonomous driving capabilities, positioning itself to compete with both
domestic and international EV companies by relying on in-house development. In
addition, Li Auto's software development strategy includes a focus on continuous over-
the-air (OTA) updates, making it more adaptable to SDV standards. Li Auto announced
that it started in-house design and development of SoC.

Hyundai Motor Group invested significantly in 42dot in 2023, aiming to make it the
centerpiece of its SDV development. Additionally, Hyundai formed a partnership with
Samsung to introduce high-performance computing chips for vehicles starting in 2025.
Altogether, these steps reflect Hyundai Group’s efforts to accelerate its competitive edge
in the market.

Toyota is advancing its SDV capabilities with the Arene platform, developed by Woven
Planet, to support over-the-air updates, connectivity, and autonomous driving
features. Additionally, Toyota’s Mobility Services Platform integrates vehicle connectivity
with external services, positioning it for future applications in autonomous shuttles and
robotaxis.

Li Auto brings HD map-free NOA feature in latest software
update.

(15.07.2024)

Hyundai and GM signed Memorandum of Understanding
to explore collaboration on vehicles, supply Chain and
Clean-Energy Technologies

(12.09.2024)

Toyota announced at CES 2025 that its next-generation
vehicles will incorporate chips fromn NVIDIA (Drive AGX
Orin) with respective operating system DriveOS to
enhance automated driving capabilities.

(06.01.2025)
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Nio is working on a centralized E/E architecture, with a clear focus on in-house
development for most of its vehicle systems. Where capabilities are missing, in-house
development is complemented by partnerships with best-in-class suppliers, e.g., SoC
strategy: Qualcomm for IVI, Nvidia for ADAS. In addition, NIO announced to start its in-
house design and development of SoC.

Through Xiaomi's smartphone heritage, consumer centric and in-house focused
development is at the core of their business and software/hardware development
strategy. Xiaomi works towards a centralized E/E architecture as other Chinese OEMs.
Whilst currently relying on Nvidia and Qualcomm for the ADAS and IVI chipset,
investments in Rhino and Black Sesame show willingness to create Chinese focused
product alternatives.

Alongside other CN OEMs, Xpeng's value chain is heavily vertically integrated, with even
an in-house designed SoC being currently under development. Strong focus on
implementation of Al-related features within the IVI stack.

NIO announced OTA software update for Smart System
Banyan to enhance user experience regarding charging
performance, ADAS functions and infotainment features.

(16.09.2024)

Xiaomi announced to fix safety hazards for ADAS
functions from its current software version in the SU7 for
over 30,000 vehicles via OTA software update in China.

(24.01.2025)

XPENG launched its new Al-defined electric sedan P7+
which is to learn from individual users’ behaviors and
preferences.

(18.10.2024)
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https://www.reuters.com/business/autos-transportation/volkswagen-rely-qualcomm-chips-automated-driving-handelsblatt-2022-05-02/
https://www.nvidia.com/de-de/self-driving-cars/partners/mercedes/
https://www.golem.de/news/probefahrt-mit-level-3-bmw-startet-den-tuerkisen-modus-2307-176143-2.html
https://www.press.bmwgroup.com/deutschland/article/detail/T0270913DE/bmw-group-intel-und-mobileye-stellen-delphi-als-entwicklungspartner-und-systemintegrator-fuer-die-plattform-zum-autonomen-fahren-vor?language=de
https://www.volkswagen-newsroom.com/en/stories/how-volkswagen-automotive-cloud-will-help-shape-the-connected-car-of-tomorrow-6791
https://www.am-online.com/news/digital-marketing/2024/04/10/google-cloud-mercedes-benz-partner-on-ai-powered-customer-experiences
https://aws.amazon.com/de/blogs/industries/cloud-driven-enterprise-transformation-at-the-bmw-group/
https://mbpassion.de/2023/09/mercedes-benz-wechselt-zu-qualcomm/
https://cariad.technology/
https://www.press.bmwgroup.com/global/article/detail/T0286164EN/bmw-group-enlists-kpit-and-tttech-as-software-development-partners-for-autonomous-driving-strong-partnerships-serve-as-enablers-for-autonomous-driving-platform?language%3Den
https://www.press.bmwgroup.com/global/article/detail/T0286164EN/bmw-group-enlists-kpit-and-tttech-as-software-development-partners-for-autonomous-driving-strong-partnerships-serve-as-enablers-for-autonomous-driving-platform?language%3Den
https://cariad.technology/de/en/news/stories/collecting-data-to-improve-self-driving-functions.html
https://news.microsoft.com/transform/volkswagen-and-microsoft-partner-to-give-drivers-a-connected-seamless-ride/
https://group.mercedes-benz.com/innovation/digitalisation/industry-4-0/mo360-data-platform.html
https://aws.amazon.com/de/blogs/industries/cloud-driven-enterprise-transformation-at-the-bmw-group/
https://www.vw.com/en/newsroom/future-of-mobility/how-volkswagen-automotive-cloud-will-help-shape-the-connected-car-of-tomorrow.html
https://www.press.bmwgroup.com/global/article/detail/T0401875EN/bmw-group-to-build-on-android-open-source-project-aosp-for-%E2%80%9Cbmw-operating-system-9%E2%80%9D
https://www.blackberry.com/us/en/company/newsroom/press-releases/2024/qnx-embedded-technology-powers-255-million-vehicles-on-the-road-today
https://www.blackberry.com/us/en/company/newsroom/press-releases/2024/qnx-embedded-technology-powers-255-million-vehicles-on-the-road-today
https://www.blackberry.com/us/en/company/newsroom/press-releases/2024/qnx-embedded-technology-powers-255-million-vehicles-on-the-road-today
https://cariad.technology/de/en/news/stories/road-to-automated-driving.html
https://cariad.technology/de/en/news/mediareleases/CARIAD-acquires-automotive-division-intenta.html
https://autonews.gasgoo.com/icv/70021493.html
https://cariad.technology/de/en/news/stories/collecting-data-to-improve-self-driving-functions.html
https://cariad.technology/de/en/news/stories/cariad-group-and-andata-ai.html
https://www.theverge.com/2020/6/23/21300614/mercedes-benz-nvidia-computer-orin-self-driving-adas-ota
https://techcrunch.com/2018/07/25/daimler-chinas-baidu-automated-driving/
https://techcrunch.com/2021/03/18/momenta-500-million-fundraise/
https://www.forbes.com/sites/samabuelsamid/2022/03/11/bmw-qualcomm-and-arriver-to-collaborate-on-new-driver-assist-and-automation/?sh=1b861dce74e9
https://www.bmwblog.com/2021/12/07/bmw-stellantis-level-3-autonomous-driving-system/
https://www.press.bmwgroup.com/global/article/detail/T0439143EN/bmw-group-and-tata-technologies-aim-to-collaborate-for-the-development-of-automotive-software-and-business-it-solutions
https://www.valeo.com/en/valeo-signs-major-contract-with-the-bmw-group-in-advanced-driving-assistance-systems/
https://www.electrive.com/2020/10/20/nxp-delivers-battery-management-system-for-meb-platform/
https://www.automotivedive.com/news/volkswagen-vehicle-voice-assistant-chatgpt/704083/
https://www.am-online.com/news/digital-marketing/2024/04/10/google-cloud-mercedes-benz-partner-on-ai-powered-customer-experiences
https://www.eenewseurope.com/en/mercedes-moves-to-qt-6-for-next-generation-mb-os-car-operating-system/
https://www.sustainabletruckvan.com/mercedes-bms-collaboration-munich-electrification/
https://www.nxp.com/applications/automotive/electrification-and-powertrain/battery-management-system-bms:BATTERY-MANAGEMENT-SYSTEM
https://displaydaily.com/bmw-chooses-tivo-for-in-car-entertainment-platform/
https://cariad.technology/
https://www.press.bmwgroup.com/global/article/detail/T0401875EN/bmw-group-to-build-on-android-open-source-project-aosp-for-%E2%80%9Cbmw-operating-system-9%E2%80%9D
https://cariad.technology/de/en/news/stories/cariad-and-thundersoft-user-experience-china.html
https://www.tomtom.com/newsroom/press-releases/general/574363562/tomtom-and-cariad-bring-next-gen-navigation-to-the-road/?utm_source=linkedin&utm_medium=organic-social&utm_campaign=2280_cbr_glb_en_lnk_organic_awr_alt_cariad-announcement-audi-nov-24&utm_content=2280_cariad-announcement-audi-nov-24_img_
https://faurecia-aptoide.com/newsroom/faurecia-aptoide-powers-app-store-solution-for-mercedes-benz-2/
https://media.mercedes-benz.be/de/architekten-der-eigenen-software-mercedes-benz-gibt-ausblick-auf-sein-betriebssystem-mbos/

P3 EVALUATION & LATEST NEWS 3

SDV E

VW is pursuing a SDV strategy to transform from a traditional HW-centric automaker to a Volkswagen and Rivian launch a $5.8B joint venture to
SW-driven mobility provider. However, VW and its designated SW house Cariad is develop advanced SW and electronic architectures for next-
struggling with the transition from conventional vehicles to advanced SW-oriented gi?sfés‘;ég!gﬁs\%’led by Wassym Bensaid (Rivian) and
designs. This is largely due to the OEM's heritage, culture, and processes being carried ’

over into Cariad, leaving little room for an independent setup. (12.11.2024)

Mercedes-Benz is positioning itself as an SDV leader, insourcing over 60% of software In 2025, Mercedes-Benz will extend its current

and controlling architecture and integration. With the introduction of self-developed infotainment solution MBUX to MB.OS which represents
operating system MB.OS in 2025 that enables integration of software and hardware the next step for digital vehicle architecture.
components, OTA software updates, enhance autonomous driving and further cloud-

based services. Mercedes-Benz extends the ecosystem around their vehicles with MB.OS. (27.01.2025)

, . . BMW presented at CES 2025 the new iDrive head-up
BMW'’s two-pronged Software Defined Vehicle (SDV) strategy enhances current models display that displays individually chosen information from

with content services and ADAS features, while the upcoming 2025 NCAR architecture the infotainment or ADAS system across the whole
will provide a flexible, scalable foundation for future SDVs. This approach balances windshield.
immediate enhancements with long-term innovation.

(07.01.2025)
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https://medium.com/the-tesla-digest/exploring-teslas-operating-system-a-look-into-the-tech-behind-the-wheels-b601a932fc2c
https://medium.com/the-tesla-digest/exploring-teslas-operating-system-a-look-into-the-tech-behind-the-wheels-b601a932fc2c
https://medium.com/the-tesla-digest/exploring-teslas-operating-system-a-look-into-the-tech-behind-the-wheels-b601a932fc2c
https://www.enterpriseai.news/2021/05/18/toyota-gm-sign-tech-partners-to-expand-vehicle-advanced-driver-assistance-capabilities/
https://aibusiness.com/verticals/ces-2022-intel-s-mobileye-expands-partnerships-with-ford-and-vw-reveals-new-eyeq-chip
https://media.ford.com/content/fordmedia/fna/us/en/news/2023/03/02/ford-establishes-latitude-ai-to-develop-future-automated-driving.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2021/06/17/ford-acquires-electriphi.html
https://electrek.co/2023/11/02/ford-buys-amp-to-improve-ev-charging-battery-management/
https://www.sammobile.com/news/ford-unveils-android-automotive-based-in-vehicle-platform/
https://www.torquenews.com/9539/ford-teams-connected-car-service-make-sync4-system-even-better
https://teslabs.de/blogs/tesla-must-knows/tesla-mcu-der-infotainment-computer?srsltid=AfmBOorucazb6UuobYLIAe0gVoimqzUfXrd94lNKOVh7S5dq7rOssmyP
https://www.tesla.com/de_de/AI
https://www.mobileye.com/news/volkswagen-admt-announces-agreement-with-mobileye-for-autonomous-driving/
https://autonews.gasgoo.com/new_energy/70032355.html
https://www.qualcomm.com/news/onq/2022/09/ford-entering-next-generation-connected-vehicle-innovation-with-#:~:text=The%20announcement%20of%20Ford%E2%80%99s%20new%20F-Series%20Super%20Duty,experiences%20and%20digitally%20transforming%20vehicles%20of%20the%20future.
https://medium.com/the-tesla-digest/exploring-teslas-operating-system-a-look-into-the-tech-behind-the-wheels-b601a932fc2c
https://www.redhat.com/en/about/press-releases/red-hat-and-general-motors-collaborate-trailblaze-future-software-defined-vehicles
https://corporate.ford.com/articles/research-and-innovation/digital-experience.html
https://media.ford.com/content/fordmedia/fna/us/en/news/2021/11/18/globalfoundries-ford-auto-chip-supply.html
https://www.theautochannel.com/news/2021/02/01/953815-ford-to-replace-homemade-car-connections-with-google-offerings.html
https://www.theautochannel.com/news/2021/02/01/953815-ford-to-replace-homemade-car-connections-with-google-offerings.html
https://www.sammobile.com/news/ford-unveils-android-automotive-based-in-vehicle-platform/
https://www.onstar.com/services/google-built-in
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3

Tesla employs a vertically integrated strategy, with extensive in-house value creation
centered on software. It leads the industry not only in the U.S. but also on a global
scale, setting standards across markets. Notably, Tesla's organizational structure and
streamlined processes enable the efficient release of new software updates on existing
HW in their vehicle fleet.

GM is building its SDV infrastructure within their Ultifi software organization. Its new E/E
vehicle software platform enables frequent OTA updates, cloud connectivity, and V2X
communication. Ultifi presents a shift from screen mirroring technologies like CarPlay
or Android Auto towards a GM-personalized embedded infotainment system, that
builds upon open-source Android Automotive. Despite a temporary sales halt due to
software issues in December 2023, GM is making progress in its efforts towards SDV.

Ford is transitioning to a SDV company by integrating Android Automotive OS into its
infotainment systems, offering built-in Google services and OTA updates. Additionally, its
cloud-first approach enables continuous software enhancements, including the rollout of

BlueCruise hands-free driving updates and a fully software-updatable vehicle architecture.

Tesla launched new FSD version 13.2.5 for vehicles with
HW 4 which enhance the neural network architecture

(05.01.2025)

GM scales back in-house development by cutting over
1,000 employees in its Software and Service organization.
However, also announced. Simultaneously, GM signed and
MoU with Hyundai. (see Hyundai)

(20.08.2024)

In January 2024, Ford unveiled its "Ford and Lincoln Digital
Experience," an infotainment platform based on Android
Automotive OS. This system offers built-in Google services,
incl. Google Assistant, Maps, and access to the Play Store.

(22.01.2024)
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KEY TAKEAWAYS

For the three observed archetypes, each faces unique challenges as they transition

p3

into software-defined organizations delivering software-defined products.

@ SDV WITH LEGACY (Transform) @ FULL SDV (Target picture)

EXPERIENCE

Fragmented user experience over
different domains (e.g., IVI & ADAS) with
predefined feature set due to limited
OTA capabilities

—0b =g #

Improved customers experience with
smoother integration of digital services.
Some feature expansion possible via
OTA

&f W
Full SDV experience with continuous
feature updates, dynamic adaptions of

vehicle and personalization through Al
and cloud-based services

550

ORGANIZATION

OEMs manage medium complexity as
development works on the existing
structures

Domain thinking and sequential
processes engrained in HW driven
development with long release cycles

OEMs face significant complexity in
developing a fully SW-defined vehicle
while simultaneously maintaining and
updating legacy systems

Ownership not embedded within org. &
processes. E.g., release processes and
funding

OEM manages medium complexity as
due to greenfield approach, e.g., Huawei
incorporated IBM-originated IPD
approach

Chinese OEMs base SW development
expertise on consumer electronics

z

DEVELOPMENT

.

SW follows HW, embedded also in
capability and tooling

Embedded SW with minimal reusability
and abstraction: function-specific ECUs
(1 function -1 ECU)

Function-first approach adopted,;
challenges due to unclear responsibilities
when functions are distributed across
ECUs

Abstraction is introduced via more
standardized, service-oriented
Middleware

P3-SDV Value Chain | Edition 0125

HW follows SW with cloud-native,
microservice-based architecture that
enables updatability and
exchangeability

HW-agnostic SW stack with full
virtualization
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Between innovation and crisis: German automakers struggle to maintain
leadership in global transformation.

P3 KEY FINDINGS

The Chinese market is driving the rapid SDV transformation, setting trends for the rest of the world. “China speed” is
fueled by greenfield approaches from new players, but compromises on quality requirements; varying regulatory regimes
hinder global scaling.

SW houses as the strategy of developing a SDV platform has not led to success for many traditional OEMs (see Cariad).
Independency of SW houses is insufficient, as processes & financing are still tightly coupled to new model releases.

Legacy OEMs already reconsider their strategies and forge new alliances, such as VW's joint venture with Rivian. As
insourcing SW is not a goal in itself, developing core competencies in platform and architecture design becomes
essential to maximize partnerships potential.

SDV Market
observation

Z[ill: Nvidia and Qualcomm dominate the ADAS/AD SoC market, driving and controlling HPC costs. Meanwhile, (Chinese)
S Technology OEMs are developing in-house solutions to reduce reliance on these market leaders.

E Stack approach is endorsed at management level but fails to diffuse the organization, as domain-driven thinking
continues to dominate release processes, keeping the driving experience tightly coupled to hardware.

oS The centralization of compute infrastructure will reduce the number of ECUs in vehicles and consolidate fragmented OS
) field. However, multiple OS (real-time vs non-real-time) will still co-exist due to differing safety and domain requirements.

Development
Approach



	SDV Value Chain
	Folie 1
	Folie 2
	Folie 3

	P3 & P3 SDV
	Folie 4
	Folie 5
	Folie 6
	Folie 7

	P3 Understanding of SDV
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14

	ASIA SDV Value Chain
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19

	EU SDV Value Chain
	Folie 20
	Folie 21
	Folie 22

	NAR SDV Value Chain
	Folie 23
	Folie 24
	Folie 25

	Key Takeaways
	Folie 26
	Folie 27
	Folie 29


