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GAIA-X — Guiding Principles

= GAIA-X will be the basis for a digital ecosystem in which data and services can be

made available, integrated/merged, shared and used securely and with an ultimate level of trust.

= Based on European values, GAIA-X implements the following guiding principles:

European data protection principles
authenticity and trust

openness and transparency
sovereignty and self-determination

free market access as well as
European stability and growth

modularity and interoperability

usability
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= European/international visibility and impact
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Overview — currently established projects (Q3/2022)

= GAIA-X4 AMS

= GAIA-X 4 ROMS

= GAIA-X 4 PLC-AAD

= GAIA-X 4 AGEDA

= GAIA-X 4 movelD

gaia-x f4)

Connected & Automated Vehicles and Intelligent Traffic Infrastructures as well as Reliable & Safe
Corridors — e.g. Rescue Corridors
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Management (e.g. Remote Operation) of Connected & Automated Vehicles and Fleets with respect
to the status of the Traffic System

Decentralized and open Data Ecosystem based on Digital Twins intended to support Product
Development, Manufacturing and After Sales — with a focus on automated driving

Integration of GAIA-X with future in-vehicle Architectures for safety-critical Applications
in connected and automated Vehicles

Decentralized Digital Identities and Trustworthy Data Exchange for various Use-Cases (e.g. Zoning,
Traffic Infrastructure Management, Smart Parking and Collection of Vehicle Data)

= GAIA-X4KI

Data and Service Ecosystem for Training and Validation of Al-based Components/Applications
with a focus on the Automotive Sector.
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~ Connected & Automated Vehicles and Intelligent

Collection
of Vehicle Data

Mgmt. of Traffic

Infrastructure
Management (e.g.

Remote Operation) of Connected
and Automated Vehicles as well as Fleets

Smart Parking

Zoning

Decentralized Digital Identities and
LA  Trustworthy Data Exchange
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= GAIA-X4 AMS —
Driving Traffic Infrastructures
- i Functions Reliable & Safe
GAIA-X 4 ROMS — | e
= GAIA-X 4 PLC-AAD
\‘-“
~ Decentralized and Open Data Ecosystem
G 4 G based on Digital Twins
= GAIA-X 4 AGEDA
\"'*“ Integration of GAIA-X with future
in-vehicle Architectures
= GAIA-X4 movelD -
_ Training and Validation of Al-based Components/Applications
- GAIA-X4KI /
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New demands on vehicle
architecture due to the megatrends
of networking, mobility services
and electrification

> New value chains require seamless networking of
vehicles, infrastructure and cloud

> Development of new applications and services in
the cloud introduces new requirements for
maintainability, updates and upgrades over the
complete vehicle lifecycle (after SOP)

SOP = Start of production

Data-driven applications with high
dynamics

» Digitalization leads to growing data volumes and
increasing importance of data-driven
engineering which requires new technologies for
seamless integration into the vehicle to shorten
development cycles

» Digitization enables broad availability of data
(e.g., in the city) and infrastructure, whose
advantages cannot be used in the vehicle yet

gaia-x f4)

Supported by:
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Massively rising costs & risks in
system and software development

> Increasing complexity requires large
development teams for the implementation of
centralized computing units in the vehicle

> High requirement for vehicle functions (e.g., real-
time capability) prevents direct adoption of

modern cloud technologies into the vehicle

Enable new opportunities by merging vehicle and cloud

AAGEDA
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Vehicle as application platform GAIA-X compliant implementation Competitive advantage through
of data-driven applications cooperation: increase efficiency
and added value
» Enabling seamless connectivity of the vehicle with | > Harmonize data-driven approaches and > Enabling new value chains
the cloud through established methods of distributed computing, o _ _
including data protection requirements, and » Joining forces & tapping new competencies -
> Cloud based development methods implement them consistently from vehicle to cloud bringing together best practices for non-

, L : differentiating system and SW parts
» Safety compliant distributed computing » Build concrete applications to identify missing i P

components and implement them in a reusable
way while making them openly available

> Pilot new cooperation models in practice and
establish methodologies for sustainable
development over the vehicle life cycle

A joint ecosystem - vehicle and cloud
Creating the basis for new value chains in the networked mobility of the future
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Uniting Cloud & Automotive Ecosystems Continuous validation of the results with

» Software and data-driven development known from e.g. IT also used for automotive systems demonstrator setups

» Linking and offering vehicle resources (sensor data, computing power) and driver data in the

> Coll ti king - sh ti I
shared ecosystem Collaborative working - show conception and exemplary

implementation of applications incl. identified
> Reuse previous results from system/ E/E projects as basis and incorporate solutions and components
standards from other industries

> Use established development and test processes consistently (across domains) in the
distributed system of vehicle and cloud

» Standardized technologies, open and defined interfaces as the basis for efficient collaboration
with a systemic view

GAIA-X 4 AGEDA will build a unified development ecosystem, which will be
certified and serve as "the" standard for the automotive industry to prevent
vendor specific proprietary solutions.



Gaia-X 4 AGEDA will facilitate the vehicle's
connection to cloud-based services with ease,
thereby allowing users to access services that
adhere to European standards.

gaia-x /AN AGEDA
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Participation in ~ Data-sharingin a

£
marketplaces for future % ;I’ trustworthy way based
data- & service-business = on EU legal conditions

Application of Gaia-X

Trust Framework gaax

Cloud-native software
architecture

~~ g3 Dynamic function deployment
& during the whole vehicle lifetime

-N»
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Collective Vision

This use case complex addresses the possibility of shared perception
of the environment, traffic situation and road condition by different
vehicles, the infrastructure in combination with cloud-based services
to significantly increase efficiency and safety in road traffic and
enables entirely new functions in the context of smart city applications

Vehicle in the Cloud
Ecosystem GAIA-X

Aljiqow ainyny

Physical Internet

The second use case complex involves connecting vehicles as edge
components in a multi-vendor cloud-based data ecosystem to
implement the concept of a Physical Internet (PI)

[ »AGEDA “ ]

o T
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Enable continuous design throughout the
life cycle

Secure & safe distributed computing
Function distribution infrastructure for safety-critical functions and
their deterministic execution.

Multi-Cloud applications
Provision of the infrastructure, interfaces, middleware and a design
methodology

Vehicle as application platform
Simplified and fast development for IT developers for dynamic
updates in the vehicle as instant updates
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NextGenerationEU

Collective Vision
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Shared perception of the environment, traffic
situation and road condition by different vehicles,
the infrastructure in combination with cloud-based
services to significantly increase efficiency and
safety in road traffic and also enable completely
new functions in the context of smart city Enhancement stages:

applications. Collective information collection
Collective warning

Limited Remote Control
Remote Control

hob=
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] GAIA-X =.
g i Cloud-Routing —
Route of goods through a logistics network is dynamically @
. . ( © »g
adapted during the transport of goods by an inter-
/synchromodal and cloud-based routing algorithm to the e _ p
H Orchestrierung ‘ . Status Autorisierung
current volume of goods, the currently available transport Sy - Auslasung Laderaum, ooy
o, . . . . o ualisierte Daten uber
capacities, the current traffic situation, and possibly other vitsshippeanke [ T m———
parameters, such as the lane quality recommended for the AGEDA: In-Vehicle-Networks und
Sicherstellung Interoperabilitdt Edge/GAIA-X
tra nsport of goods. In-Vehicle-Network

Vehicle-to-Vehicle

oS T

Enhancement stages:

1. Registration of transport goods by means of Auto-ID
processes

In-Vehicle-Network

Data pre-processing and forwarding to the cloud
Dynamic routing of goods transport consignments
Vehicle-to-vehicle communication

Edge-Device Transporter Edge-Device Passenger Car

akhowbd
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GAIA-X
Authentication

gaia-x /4h AGEDA

Credential Manager
Obj. Detection Service

AGEDA Framework

NBMU" Camera-based detection

PADERBORN

detects

Represented in
the virtual world

gaia-x /4h AGEDA

Traffic Awareness

Service
A

Carla Simulator

gaia-x /4h AGEDA
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Enabling the vehicle as edge device
= QOrchestration

=  Runtime environment

= |nstallation, Update & Upgrade
= Connectivity Management

\\\\\\
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Connecting the vehicle to gaia-x

digital eco-systems (Data Spaces)

= Application of Gaia-X Trust Framework
= Discover services, share data

Applicability to future vehicle software platforms

= Integration and Deployment

= Dynamic Adaption and Maintenance during the life
cycle

gaia-x /) AGEDA

The AGEDA Software

»AGEDA"
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Tools & Methods

Seamless integration of GAIA-X design principles and data space concepts

into innovative vehicle architectures
e.g. satellite architectures or server-zone-architectures

Function decomposition and
allocation or mapping and
degradation

Software architecture

Hardware
architecture
and connectivity

Dynamic reconfiguration
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Analysis and evaluation - especially proof of robustness and real-time properties
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Observability and Analysis
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Sovgreign
Cloud Stack

-X

Consistent
development methods

a

[/

Cloud Native — The technology kit for the ecosystem
Data-driven implementation
compatible with GAIA

Project ,GAIA-X 4 AGEDA"

Vehicle specific implementation IT known solutions
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TP 4: Projektkoordination, Vernetzung und Ergebnisverbreitung

AP 4.1: Wissenschaftliche Leitung und
Projektmanagement

AP 4.2: Dokumentation, Ergebnisverbreitung

und -verwertung

AP 4.2: TP X — Vernetzung und
Austauschplattform im Rahmen der

Projektfamilie

linistry
Jomic Affairs
ate Action

GAIA- Y&+ ¥
i é( AG E D

TP 1: Anwendungen

AP 1.1: Ausgestaltung der Anwendungsfalle

Ableitung aus
< Anforderungen

AP 1.2: Technische Grundlagen

Prototypische Realisierung in

v

AP 1.3: Demonstrator-Implementierung

— auf

AP 1.4: Verifikation und Validierung
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TP 2: Bruchlose Integration von GAIA-X-Gestaltungsprinzipien in innovative Fahrzeugarchitekturen

unterstutzt

AP 2.1: Software- und Hardware-Architektur
und AGEDA-Komponenten

AP 2.2: Funktionsdekomposition und —
allokation bzw. —mapping und
-degradation

unterstutzt

AP 2.3: Dynamische Rekonfiguration

uap JnJ Uspoylely uszinN

Werden realisiert mit Hilfe von Methoden fir die

Werden zugelassen mit Hilfe von Methoden fir die

TP 3: Methoden, Prozesse, Werkzeuge

> AP 3.1: Entwicklung

AP 3.2: Betrieb

A 4

AP 3.3: Zertifizierung

A
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Gaia-X Compliant IDS System
Seamless Support of Common Gaia-X Design and Operational Principles

Project ,GAIA-X 4 AGEDA"

Research landscape - alignment with other projects o R i

NextGenerationEU
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Outlook — Industrialization concept

GAIA-X 4 AGEDA
partner " OEMs |
worldwide
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Initial activities Recommendation
AP1 to AP3 AP4
, GAIA-X 4 AGEDA “
Orientation phase

2022

2025

Supported by:

Funded by
the European Union by the German Bundestag
NextGenerationEU

Produktreife

on the basis of a decision

TIER2s TIER1s

5 || @ || =

(=) >y —
Service Plattform System
Exploitation
Common

Follow-up projects

Industrialization

Extended cooperation phase

2028

oz GAJA- X
~—AGEDA

gaia-x (A}
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Funding program
(HELLR AGEDA coordinator Neue Fahrzeug- und Systemtechnologien of

Federal Ministry for Economic Affairs and Climate
@ ® BoscH VDA *
Forschungsvereinigung
Duration 36 months

Action (Germany)
MGI‘CGdeS Benz FAT | Automobiltechnik Elektrobit
Overall cost 26,7 mio. €

(Ontinental < Jll AVL 5 | /\\/0 vodafone Funding 16,2 mio. €
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@ Ui ! T ) .SyStemS ltk GmbEtZCD Scientific coordination
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%
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: gss=d InfAl Coordination of project family
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Project of the GAIA-X 4 Future Mobility project
family

Funding program
Hella GmbH & Co. KGaA, Steffen Herz

* Assoziierte Partner


https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.iav.com%2Fapp%2Fuploads%2F2022%2F01%2Fcropped-favicon-iav.png&imgrefurl=https%3A%2F%2Fwww.iav.com%2F&tbnid=bqSraMpEbJ5iFM&vet=12ahUKEwjyiZzi3pD3AhXfgaQKHaMHC4IQMygAegUIARCuAQ..i&docid=3DjACKae2jNhnM&w=512&h=512&q=iav&hl=de&client=firefox-b-d&ved=2ahUKEwjyiZzi3pD3AhXfgaQKHaMHC4IQMygAegUIARCuAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F9%2F9c%2FHSHL-Logo.svg%2F1200px-HSHL-Logo.svg.png&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FHochschule_Hamm-Lippstadt&tbnid=7R2ER28YOTs-eM&vet=12ahUKEwjz5_j82JTzAhXINuwKHS4YBLcQMygEegUIARDBAQ..i&docid=Lsg_s78vCC2neM&w=1200&h=1039&q=universit%C3%A4t%20hamm-lippstadt&client=firefox-b-d&ved=2ahUKEwjz5_j82JTzAhXINuwKHS4YBLcQMygEegUIARDBAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fde%2Fthumb%2F3%2F31%2FBosch-logotype.svg%2F1200px-Bosch-logotype.svg.png&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FDatei%3ABosch-logotype.svg&tbnid=kjWf4-2ZOBnZVM&vet=12ahUKEwirr_norqvxAhUO67sIHaC5BFgQMygAegUIARC9AQ..i&docid=ho6OIUHnh5TP3M&w=1200&h=507&q=bosch&hl=de&client=firefox-b-d&ved=2ahUKEwirr_norqvxAhUO67sIHaC5BFgQMygAegUIARC9AQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F6%2F6d%2FVolkswagen_logo_2019.svg%2F1200px-Volkswagen_logo_2019.svg.png&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FVolkswagen&tbnid=wV_TL1UWugz8aM&vet=12ahUKEwjclqTyrqvxAhXQh_0HHQV1DXwQMygAegUIARCVAQ..i&docid=OAau6ESlEPnDsM&w=1200&h=1200&q=VW&hl=de&client=firefox-b-d&ved=2ahUKEwjclqTyrqvxAhXQh_0HHQV1DXwQMygAegUIARCVAQ
https://www.google.com/search?q=suse&client=firefox-b-d&tbm=isch&source=iu&ictx=1&fir=jSmgt-aluUFzeM%252CuzQGXXKRy2YFnM%252C%252Fm%252F0q3_qwv&vet=1&usg=AI4_-kSDeqwZC2WlowkAzQ3zB1snvshfDg&sa=X&ved=2ahUKEwiF7MzpqavxAhW-wAIHHUNmAX0Q_B16BAg4EAI#imgrc=jSmgt-aluUFzeM
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.elektrobit.com%2Fwp-content%2Fuploads%2F2015%2F07%2FEB_logo_rgb_lores.jpg&imgrefurl=https%3A%2F%2Fwww.elektrobit.com%2Fmediabank%2F&tbnid=DvVCfb2A0T8hNM&vet=12ahUKEwjMrMj8qqvxAhWBDuwKHQxoA9sQMygBegUIARCxAQ..i&docid=avcispHiiWtRzM&w=726&h=750&q=elektrobit&client=firefox-b-d&ved=2ahUKEwjMrMj8qqvxAhWBDuwKHQxoA9sQMygBegUIARCxAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.vda.de%2F.imaging%2Fstk%2Fvda%2FlightboxImage%2Fdam%2Fvda%2FMedien%2FDE%2FVerband%2FFachabteilungen%2FFAT%2Fheader_logo_fat%2Fjcr%3Acontent%2Ffat_logo_header.2018-06-05-13-53-36.jpg&imgrefurl=https%3A%2F%2Fwww.vda.de%2Fen%2Fassociation%2Fdepartments%2Ffat%2Fresponsibilities-and-objectives.html&tbnid=pIyoBnn6Dcx5vM&vet=12ahUKEwji_M6U2ZTzAhXPN-wKHeGGC6EQMygAegUIARCUAQ..i&docid=eD4H7Tdl06aaEM&w=1920&h=574&q=fat%20forschungsvereinigung%20automobiltechnik&client=firefox-b-d&ved=2ahUKEwji_M6U2ZTzAhXPN-wKHeGGC6EQMygAegUIARCUAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.ganesha-mobility.de%2Fwp-content%2Fuploads%2F2017%2F03%2FLogoUI-Viereck.png&imgrefurl=https%3A%2F%2Fwww.ganesha-mobility.de%2Fkonsortium%2F4-1-2ui-the-urban-institute%2F&tbnid=IO4z6FRe7uGouM&vet=12ahUKEwjNib3t3ZTzAhVXtaQKHSnnA5EQMygAegUIARCoAQ..i&docid=CMOBsLTGHzsjjM&w=870&h=556&q=urban%20institute&client=firefox-b-d&ved=2ahUKEwjNib3t3ZTzAhVXtaQKHSnnA5EQMygAegUIARCoAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fde%2Fthumb%2Fb%2Fb8%2FContinental_AG_logo.svg%2F2000px-Continental_AG_logo.svg.png%3F20140122130613&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FDatei%3AContinental_AG_logo.svg&tbnid=-LdPzAMReTzMVM&vet=12ahUKEwiZ4ZLQ25D3AhVOP-wKHf85BZEQMygAegUIARDDAQ..i&docid=i8bnyvBo9zZqUM&w=2000&h=614&q=continental&client=firefox-b-d&ved=2ahUKEwiZ4ZLQ25D3AhVOP-wKHf85BZEQMygAegUIARDDAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2Ff%2Ff5%2FDLR_Logo.svg%2F1200px-DLR_Logo.svg.png&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FDeutsches_Zentrum_f%25C3%25BCr_Luft-_und_Raumfahrt&tbnid=P-ed_IKu3Lb9AM&vet=12ahUKEwilj_L_25D3AhWC7qQKHTfiBuUQMygAegUIARC4AQ..i&docid=QpOQXccYKoQ-UM&w=1200&h=1003&q=dlr&client=firefox-b-d&ved=2ahUKEwilj_L_25D3AhWC7qQKHTfiBuUQMygAegUIARC4AQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F0%2F0a%2FT-SYSTEMS-LOGO2013.svg%2F2560px-T-SYSTEMS-LOGO2013.svg.png&imgrefurl=https%3A%2F%2Fde.wikipedia.org%2Fwiki%2FDatei%3AT-SYSTEMS-LOGO2013.svg&tbnid=Nmg3pHJ9keXjVM&vet=12ahUKEwj0vLap3JD3AhVdwAIHHWlFCOgQMygAegUIARDZAQ..i&docid=F8clnrLPUVjQzM&w=2560&h=473&q=t-systems&client=firefox-b-d&ved=2ahUKEwj0vLap3JD3AhVdwAIHHWlFCOgQMygAegUIARDZAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.arm.com%2F-%2Fmedia%2Fglobal%2Flogos%2FArm-logo-reverse-white.svg%3Fh%3D175%26w%3D300%26hash%3DF5A828FC9C66575A911DF0B5CB3D04B4E8E5DC50%26hash%3DF5A828FC9C66575A911DF0B5CB3D04B4E8E5DC50&imgrefurl=https%3A%2F%2Fwww.arm.com%2Fcompany%2Fpolicies%2Ftrademarks%2Fguidelines-corporate-logo&tbnid=1uIHRuTqwDD0fM&vet=12ahUKEwjPnfHQ3JD3AhWY76QKHWeSCdAQMygCegUIARDOAQ..i&docid=Od5_mqANuJhf0M&w=800&h=465&q=arm%20logo&client=firefox-b-d&ved=2ahUKEwjPnfHQ3JD3AhWY76QKHWeSCdAQMygCegUIARDOAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.ottoversand.at%2Fassets%2Flogos%2Fottoversandat%2Flogo.svg&imgrefurl=https%3A%2F%2Fwww.ottoversand.at%2F&tbnid=ATB0-BgzdbIZSM&vet=12ahUKEwjS4OSh3pD3AhWRwAIHHZARDwIQMygCegUIARDcAQ..i&docid=zrFsPOjQb0okFM&w=514&h=174&q=otto&client=firefox-b-d&ved=2ahUKEwjS4OSh3pD3AhWRwAIHHZARDwIQMygCegUIARDcAQ
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