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HW/SW Structure of
Software defined Vehicles



Automation, Ul, ... moves to Central HPC

AEB
controller
Automation,
UX/Infotain.

Control

components

AC

controller
Automation,
UX/Infotain.

Control

Sensors
Actors

HW

components

i

controller
Automation,
UX/Infotain.

Control

ABS
controller
Automation,
UX/Infotain.

Control

Automation,
UX/Infotain.

Control

Charging
controller
Automation,
UX/Infotain.

Control

Control

Seat
controller
Automation,
UX/Infotain.

Control

Window
ontrolle
Automation,
UX/Infotain.

Control

Sensors
Actors

HW

components

Automation, Ul,
soft-real-time control

Hard real-time

May 20t, 2025 | 2" European SDV Ecosystem Summit @ FEDERATE

SDV

Control

Data and
Services

App

App

Domain Vehicle
APIs/Services

SDV SW
platform

HW/SW abstraction

Powertrain

ADAS/AD Body / Infotainment
Chassis
App

A

App App Pp

App A
pp

App

Core

- . Vehicle
Corestack (Communication, OS, Variable management,

Virtualization, Timing, Memory Management, OTA, Security, ...)

A AEB
controller con

Control

HW HW

components

oller

Control

components

Cha
cont

Window
controller

ing Battery
ller controller

SDV Adapter:
Variables and
services exposed
to HPC

Control

Control Control

e or
controller

HW
components

Control

Status Digital Vehicle and FEDERATE




i

Two Speed Software Delivery Model

Slower Cycle

Cloud Solutions
Back-end features

In-Vehicle Intelligent Features
ECU features

Vehicle Software
ECU specific OS and drivers

Vehicle Electric / Electronics
Sersors, High Performance Computers, ECUs
and wiring

Vehicle Mechanics
Vehicke Platform

- Typical organization structured around systems

- Planned released synced with hardware schedules

Feature Development ~Software first

AUTOMATION, UI, _
Organzation structured around main tomer 1 H RANES
jo:mcy:.md core applications. lt.g::l‘:s::m # SOft real_tlme’ aglle’ R
player, Voice assistance : J : SW on |y

High degree of autonomy and fast pace for

development and delivery. ot ; ADAS/AD, bOdy
Typically using agile methodologies and C1/CD comfort chassi S,

multimedia, cockpit

Platform Development Product Production system
development development

and vehicle program malestones.

- Typically using waterfall methodologies and

traditional vehicle development processes

~SOP driven™

CLOSED LOOP CONTROL,
hard real-time,
mechatronics + SW devel.
Powertrain, battery, chassis

Source: Two Speed Delivery Model; Augustin Friedel, MHP (Porsche); https: .sdv.quide/sdv101/part-a-essentials/mhp-expert-opinion ; 2024
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https://www.sdv.guide/sdv101/part-a-essentials/mhp-expert-opinion

SDV Project Ecosystem



European Commission, member states .
igital Vehicle
and Industry took on the challenge SDof sw

platform; 33%

Digital Vehicle RISC-V HW

_ platform; 67%

Ships;y

| Digital vehicle
Hardware ¥ Software (calls 2023 - 2025)

Chip production capacity RISC-V automotive HW platform SW-Defined Vehicle of the Future (SDVoF)

CCAM
Large scale public and Coalition of IDMs, research orgs, . Pre-competitive collaboration between L
private investments into Joint start-ups to deliver a next Joint all major European OEMs and suppliers ?“
fabrication and enhanced standards  generation automotive HW standards’ to promote modular, open-source SW
manufacturing, architecture, incl. for Al ! with HW-agnostic interfaces towards
packaging, test and computing capacity improved maintainability, portability,
assembly and faster time-to-market
Chips-JU 23/24: Chips-JU 25: Chips-JU 23/24:  Chips-JU 25 2ZERO 24:
TRISTAN Automotive chips  HAL4SDV Al tools Code4EV
ISOLDE Autom. chiplets SHIFT2SDV TwinLoop
RIGOLETTO - FEDERATE
CCAM 25:
Call Trusted Al forCCAM ™)
Open Source Initiatives Call Uptodate for CCAM *)

. COVESA| lsonres

AUT©SAR

May 20t 2025 | 2 Europea Digital Vehicle = 690 Mill € (ECc+Partic.states+Industry/Academia) ) Calls still open



How are Digital Vehicle (SDVoF) projects contributing ?

= ...
A 1r

Develop non-
0SS 0SS
building

blocks

1

Specify SDV use cases
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Grow the SDV reference stack(s) collaboratively

S-CORE x.y

® HASDV S-CORE 1.0 7 ECLIPSE- SDV
Siystems Safety Security Software ‘ projects

S-CORE 0.5 Other 0SS

o projects
(e.g from COVESA,
AUTOSAR,
SOAFEE, ...)

CODEAEV
TWIN-LOOP

et al
CODE4EV TWINLCOP
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SDV EC projects and S-CORE (and other OSS initiatives) work together

. HAI_‘*SDV =1 @ TWINLCOP S A\
. SDU CDDE4?V P (/;S______/D;,— "'f'i'jffj.-z‘i_‘~?;r-:-COVESA \\ \ \
Public funded (EC) SDV projects @] S-CORE autesar| |\

— ldentify BB from use-cases — ldentify need for support in BB
— Identify existing or new OSS projects for development by EC SDV
OSS BBs projects (actively driven from
— Regularly align with OSS projects OEMs and Tiers in both
(architecture, timeline, interfaces, ...) Eclipse-SDV and EC SDV
— Develop and test BBs projects)
— Create stack for use-cases with OSS BBs — Provide information to EC SDV
and project specific non-OSS BBs projects about S-CORE stack,
— Test use case stacks interfaces, integration process

and tools
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How to make OSS attractive for automotive

Stakeholders
OEMs

Actively contribute by assigning
resources for SW development and
maintenance; Requirements; Use-cases

... that you may give”

Reduce development costs for SDV SW
platform by sharing costs

Tiers Actively contribute in assigning Opportunity to sell integration services,
resources for SW development and testing, apps and building blocks
maintenance

Academia Develop building blocks, integrate new Get interesting topics to attract students and

technologies (Al ...);
Train students in SDV

write publications
Public funding

0SS initiatives

Processes and experience in OSS;
Technology advice; Community
building experience

Increase ecosystem for OSS
Opportunities for members to sell apps

Tool providers

Actively contribute by assigning
resources for SW development and
maintenance; Developm.methods

Save costs and gain speed in using OSS tools
from IT
Opportunity to sell integration services, apps

Engineering
service provider

Train resources in participating in OSS
projects

Opportunity to sell expert services to OEMs
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Contributors developing BBs Managed OSS BB repositories

0SS Initiatives

— ECLIPSE-SDV
— COVESA O
— SOAFEE
— (AUTOSAR) OQO.
9%
R it
&
ollaborative RDI projects qn®
Chips-JU projects A ot @ @

HEU-2ZERO projects SQGQ;Q\O‘..D...O

HEU-CCAM projects 8% (TS (&
National projects ODO ODO

Accelerate development of BB
for SW Platform

Test BBs in example
applications

BB for Usecases in RDI projects

0SS Initiatives

— ECLIPSE-SDV
— COVESA
— SOAFEE
(AUTOSAR)

<)

Managed non-0OS BB repos

[-m-‘ Companies
(3)

Orchestration

and integration

(]

@

0SS Reference SDV
stacks

Orchestrate
architecture and
content

Ensure
completeness of
stacks,

+ Quality of BBs

Interfaces
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maintained SDV SW stacks
distributions

production

SDV SW Stack '

Liability
Sustainability
Testing
Certification

Automotive O

grade quality,
safety, security

+ + + + +

O

+ Special BBs
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Other Federate Activities
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Alignment Meetings with Stakeholders
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AEDERATE
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FEDERATE will enhance the
delivering SDV

,éEDERATE
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https://federate-sdv.eu/
https://www.linkedin.com/company/federateproject/
https://federate-sdv.eu/wp-content/uploads/2024/07/Federate_roll_up_850x2000_100mm_20240411v6.pdf
https://federate-sdv.eu/wp-content/uploads/2024/07/Federate_roll_up_850x2000_100mm_20240411v6.pdf
https://federate-sdv.eu/dissemination/
https://federate-sdv.eu/
https://federate-sdv.eu/
https://federate-sdv.eu/news/

Views and opinions expressed are however those of the author(s) only and do not reflect those of the European Union and/or KDT JU. Neither the European Union nor the
Granting Authority can be held responsible for them.
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