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GAIA-X is motivated by challenges to the European digital economy

Decentralised processing locations Multiple technology stacks

Lack of transparency and
sovereignty over stored and Insufficient clarity about the
processed data and infrastructure applicable jurisdiction

Challenges

Absence of widely accessible
application programming
interfaces (APIs)

Sector-specific data spaces and trends
and lack of ontology

Multiple stakeholders and difficult accessibility of
existing data and infrastructure services



GAIA-X follows principles based on European values

Openness and transparency

A
European data protection Authenticity and trust

GAIA-X Principles . _
Free market access and @ o Digital sovereignty and self-

European value creation determination

Modularity and . :
interoperability @ User friendliness



GAIA-X aims at building a trusted, sovereign digital infrastructure for Europe

Creation of digital
infrastructures and an
ecosystem for innovation

Trusted environment between
partners and interoperable links
between smart service applications
and infrastructure services.

Increasing transparency and
attractiveness of digital
services

Reduce barriers to compliant
service usage; enable the
development of new services and
products.

Data sovereignty

Strengthen the digital
sovereignty of business,
science, government and
society.

Reduction of dependencies

Reduce private and business
consumers’ dependency of
single providers; control over
location and regulatory
environment of stored data;
reduce sector-specific
dependencies.



Overview: GAIA-X provides a user-friendly and homogenous ecosystem of
services and data
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GAIA-X is a genuinely European project

European Data Strategy

= GAIA-X is mentioned explicitly in the European Data Strategy and proactively addresses key issues
including security, quality of service, data protection and portability as well as energy efficiency.

= Exchange between GAIA-X and the European Commission to identify synergies between GAIA-X and
initiatives and programmes such as the European Cloud Federation, CEF 2 and Digital Europe.

-. 0 Franco-German Cooperation

= GAIA-X has been developed as a Franco-
German cooperation of relevant ministries
and participating companies.

{:3 Further Member States

= Various other Member States have been
involved in the development of GAIA-X,
the aim is now to further europeanise the
project.




A strong alliance of companies and organizations has joined GAIA-X

O 500+ participants from ca. 300 companies ]E[ Large Companies

and organisations

o SMEs

3 out of 4 organisations
are private companies, about
half of which are SMEs*

&’ Start-Ups
¥ Universities

& R&D

&3 Associations

Organisations from different
industries, such as Mobility, Energy,
Manufacturing, Finance etc.

PN

Rl -~ I Public Sector

*SME <500 employees



The user perspective

Use cases & requirements D—@ 9
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The goal is to activate and represent the user side in order to
develop GAIA-X

Identify suitable use cases - \. / Analyse and evaluate the
from both a qualitative and a requirements of use cases from
quantitative perspective G different domains to develop

& Data Space Demonstrators

Define and validate cross-domain

\ requirements

Initiate further measures for
the development of GAIA-X

Define and validate domain-specific
requirements
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Embracing eight domains and user perspectives to create data spaces

Industry 4.0/

E

Energy

[

% Health mm\

Infrastructure data for
new business models

)

Smart Health Connect

Berlin Health Data
Space — Al against
acute kidney failure

Recupera REHA
Digital Twin

I
|

Agriculture

| Agri-Gaia

Patient Empowered,
Privacy Secured
Improve Chronic

Heart Failure patient
mgmt.

KIKS — Artificial
intelligence for
clinical studies

|

Research Platform
Genomics

Future Care Platform

Image Sharing for
Medical Professionals

and the Citizen
Framework of

medical records in
Europe

|

KAMeri — cognitive
health and safety for
human-machine

interaction 7

COVID-19 Dashboard
& Data Hub

Surgical Platform for
Al-based Risk
Identification

EMPAIA (EcosysteM
for Pathology
diagnostics with Al

Assistance) 7

Differential diagnosis

Medical crisis
management and
research platform

"UNITY”

SME

Smart Manufacturing

Supply Chain
Collaboration in a
Connected Industry

Collaborative Condition
Monitoring

Shared Production:
cross-factory and cross-
company production as

a showcase

IloT Platform with out
of the box MES
Applications
Smart Predict

Connected Shopfloor

Data interoperability J

with data sovereignty

The Testbed Lower
Saxony is ready for
GAIA-X

4

Digital parking space
management — Seamless
Parking

Space4cCities

Digital administration —
Chatbot

High Performance
and Quantum
Computing as a Service

Smart Infrastructure
Management

Quality infrastructure
digital

IntraX — Transportation
Infrastructure

Open Source
Orchestration
Framework

Smart Living

)

@ Finance

l Financial Big Data CIusterJ

Energy Efficiency

)

Everyday life-supporting
assistance solutions for
Smart Living

Security

basis for increasing data

Creation of a secure

sovereignty

Sustainable Finance J

Optimised networked
techniques in the
prevention of money
laundering

Research of new
methods to increase
market integrity

monetary policy decisions

Improving the database
for test and simulation
environments for

Stable Supply Chain
Finance
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The analysis of use cases has provided valuable insights

Use cases from different domains face the same challenges.

Based on the consolidation of use cases, we can identify common
cross-domain requirements, which are shared by all domains.

The path Additional requirements may be described depending on the
from domain and use case.

use cases

to GAIA-X Through the synthesis of the use cases we will develop Data Space

demonstrators, which represent the requirements of users and domains.

We will continue to develop GAIA-X into a shared solution and an
enabler within and across domains.
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User requirements are at the core of the development of GAIA-X

= |n order to facilitate value creation based on digital services and mechanisms, we need an architecture in the form of an
underlying framework common to all domains.

= GAIA-X allows the emergence of Advanced Smart Services such as Al, Analytics or Big Data and fosters innovation in the
GAIA-X Ecosystem.

= GAIA-X offers ontologies for interoperability and APl within and across sector specific data spaces according to the EU data
strategy.

= |t promotes the opportunity to collaborate in data-driven horizontal and vertical value chains.

= As aresult, it encourages the emergence of sustainable business and innovation ecosystems for the next generation of
digital infrastructure.
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The provider perspective

Technological view Q—@ 3(,:
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GAIA-X aligns various providers in an infrastructure ecosystem

* GAIA-X creates an infrastructure ecosystem by establishing portability and interoperability between network and
interconnection providers, Cloud Solution Providers (CSP), High Performance Computing (HPC), sector-specific clouds
and edge systems.

* Mechanisms are developed to find, combine and connect services from participating providers in order to enable a
user-friendly infrastructure ecosystem.

* GAIA-X supports distributed use cases, spanning from on-premise set-ups, cloud hosted infrastructure through to facility
to edge cases.

* GAIA-X has to address the complete technical stack, including infrastructure and existing network/ interconnection
requirements (Architecture of Standards) of distributed use cases.
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GAIA-X Federated Services are at the core of the technical infrastructure

The technical implementation of these Federation Services focuses on...

Data Ecosystem

Infrastructure Ecosystem

GAIA-X identifies the minimum technical requirements and services necessary to operate the Federated GAIA-X
Ecosystem. The development of these services will follow the principles of Security-by-Design and also include the
concept of Privacy-by-Design.

17



Sovereign Data Exchange allows participants to exercise data usage controls

Sovereign Data Exchange is enabled by
data connectors which comply to
defined standards and make use of the
following federation services:

= The attributes (identity, master
data, security, certifications) for all
participants in sovereign data
exchange are stored in a service for
dynamic attribute provisioning.

= The Audit Logs has to be provided by
a data clearing house service.

The Federation Services include Sovereign Data Exchange Services which allow each Infrastructure Ecosystem
Participant to exercise data usage controls when exchanging data without the need to create individual agreements and
technological solutions with each party.

18
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The “GAIA-X Foundation® will carry out key tasks in the build-up and
operation of GAIA-X

Design principles and ecosystem:

Profit Users Providers Start-ups Companies

“GAIA-X Foundation“ - International European non-profit association
* Development of a governance framework

» Definition of core concepts and architectures

Non-Profit - . . .

» Defining a strategic research, innovation and deployment agenda

* Providing repository (e.g. certified service providers)

* Definition and assurance of quality standards and certification standards
Partners

European Data Hubs Open eee

Regional Initiatives Spaces Source

20



Interested parties are invited to shape the “GAIA-X Foundation”

JUNE 4% 2020

From today on:
Stakeholders
interested in future
membership are
invited to contact:
contact@data-

infrastructure.eu

Process for joining the GAIA-X Foundation

Founding members to deliver:

Articles of Association
Bylaws

Policies

Membership fees structure
Membership Form

SEPTEMBER 2020

Interested stakeholder
to confirm interest and
filling in the
Membership Form and
agreeing with all
documents

DECEMBER 2020

GAIA-X Foundation
AISBL operational

21



Further information about GAIA-X is available on our website

| Information |
¢

Descriptions of
the mission,
project structure
and workstreams
Overview and

download of
publications

Publication of
blog posts on
news,
developments,
discussions and
comments on
events and
articles

| Use cases |
"

Overview of the
current use cases
Individual one
pager with

further
descriptions and
information on
each use case

| Glossary |
(%

The glossary is
intended to list
and explain
important terms
used in the GAIA

X context

www.data-infrastructure.eu

The FAQ list
offers a
collection of
frequently asked
guestions and

answers about
the project and
GAIA- X
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Apply to GAIA-X

European and international companies and organizations are invited to participate
actively in GAIA-X through an association membership, a participation in the
community or in the regional hubs.

Become an Association member - Contact: aisbl@data-infrastructure.eu
Become a Community member - Contact: contact@data-infrastructure.eu
Become a Regional GAIA-X Hubs member- Contact: contact@data-infrastructure.eu

23



Publications:

All Publications can be found here.

GAIA-X: A Pitch Towards Europe

GAIA-X: Technical Architecture

GAIA-X: Policy Rules and Architecture of Standards

GAIA-X: Driver of digital innovation in Europe

24


https://www.data-infrastructure.eu/GAIAX/Navigation/EN/Home/home.html
http://www.data-infrastructure.eu/gaia-x-a-pitch-towards-europe
http://www.data-infrastructure.eu/gaia-x-technical-architecture
http://www.data-infrastructure.eu/gaia-x-policy-rules-and-architecture-of-standards
http://www.data-infrastructure.eu/gaia-x-driver-of-digital-innovation-in-europe

Overview

Objectives & Principles

Franco-German

FITCIEEE G Position Paper

Oct 2019 Feb 2020

GAIA-X: The European GAIA-X: Policy Rules and
project kicks off the Architecture of Standards
next phase

Jun 2020 Jun 2020

Workstream 1 — User Ecosystems & Requirements

GAIA-X: A Pitch Towards Use Cases: GAIA-X from
Europe the user perspective
-
Jun 2020 Jun 2020

Workstream 2 — Technical Implementation

GAIA-X: Driver of digital
innovation in Europe

Jun 2020

&

GAIA-X: Technical Architecture

Jun 2020

Available at:

data-infrastructure.eu

Xyz

25


https://www.bmwi.de/Redaktion/DE/Downloads/F/franco-german-position-on-gaia-x.pdf?__blob=publicationFile&v=10
https://www.bmwi.de/Redaktion/EN/Publikationen/Digitale-Welt/project-gaia-x.html
data-infrastructure.eu
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A European Strategy for Data

Federico Milani

Data policy & innovation




“l want European businesses and our many
SMEs to access high guality data and create
value for Europeans — including by developing
Artificial Intelligence applications.”

European
Commission




2025

Europe has everything

80 %
to play for 33 Aoy
zettabytes of
data
« Data can transform all sectors of the DiElE 20%
economy and is crucial for Al o processig
« Personal and non-personal data can be 20%
a source of innovation for new products pracessing
and services e
« Data can contribute to tackle societal 175
challenges such as climate change, 80% Zettabytes of

of processing in cloud data prOdUCGd

health, mobility, etc.

 Data can make our lives and work
easier and better 2018

European
Commission




MIT January-February 2020 Survey (1000 companies)

PO RE T Promise, reality, and a future of

coapamer S GENESYS

datasharing

swerparner  PHILIPS

The g IObaI Figure 5: What are the greatest constraints to your company’s use of Al? (% of respondents)

Business Data quantity, Shortage of

Oor process quality or internal data

challenges availability scientistsor Al

of using Al developers

A insights
51% 42%

Difficult Regulatory High cost of Lack of senior
tobuilda or security technology management

business case concerns understanding 12%

of Al

29%

39%

41%

Source: MIT Technology Review Insights survey, 2020



European Strategy for Data

A common European data space, a single market for data

Availability of high quality data
to create and innovate

(r‘:)

Rules for access and use of data are
fair, practical and clear & clear data
governance mechanisms are in place

Data can flow within the
EU and across sectors

European rules and values
are fully respected

European
Commission



What are the problems?

Lack of European data processing &
storage solutions

Not enough data available for reuse

* More public sector data can be made

. Absence of comprehensive data
available

governance approaches

» To address legal and technical
barriers within and across sectors
(e.g. standardisation &
iInteroperability)

« Low uptake of voluntary data sharing
among companies

* No clarity on the use of private sector
data for the common good

Skills shortage and low data
literacy

No real user empowerment
* imperfect data portability mechanisms

Fragmentation of the single market

European
Commission




Deploying the strategy through 4 Pillars

A cross-sectoral governance
framework for data access
and use

including a legislative framework for the
governance of European data spaces
and other cross- sectoral measures for
data access and use

Enablers

Total investments of € 4-6
billion in a High Impact
Project on European data
spaces and federated cloud
infrastructures

Competences

Empowering individuals,
investing in digital skills &
data literacy and in
dedicated capacity building
for SMEs.

International Aspects

Rollout of common
European data spaces

in crucial economic sectors and
domains of public interest,
looking at data governance and
practical arrangements.

European
Commission




Common European data spaces

# L2 B ORI m S

Industrial & Public
Health Manufacturing Agriculture Finance Mobility Green Deal Energy Administration Skills
* Driven by stakeholders » Sectoral data governance (contracts,
* Rich pool of data of varying degree of licenses, access rights, usage rights)
openness * Technical tools for data pooling and sharing

Technical infrastructure for data spaces

Personal
data spaces

High Value
Datasets
from public
sector

Cloud Infrastructure & Edge Infrastructure & High-Performance
Services Services Computing

Al Testing and
Experimentation
Facilities

J

European
Commission




Thank you for your attention!
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General Digital
Intelligence

Digital Intelligence

1

has the potential to evolve

T
SUPERMODULAR
DIGITAL SOCIETY

DIGITAL ECONOMY
OF EVERYTHING

INTERNET J ‘ l : Flow of P
n “ information = e, ECONOMY
v'; + payments \y OF THINGS

' v
M’O‘[& , /rQ%: INTERNET
# I 4 ] \ OF THINGS

INTERNET Flow of .
Humans connect n n information ﬁ S Things connect
via the web w w via the web

https://www.bo
.bosch.com/research
/updates/economy-of-things/ BOSCH

Invented for life




GAIA-X Use-Case Requirements
User requirements are at the core of the development of GAIA-X

Advanced Smart Services

(Cross-) Sector Innovation/ o . :

industrial < energy — mobility — financial « greendeal — agriculture —~ public
Data Spaces
Interoperable & portable (Cross-) Sector \/\W/
data-sets and services smart living ==  health skills

= B2B-business relies on trust and a partnership along the value chains
= |n a B2B-Data Economy a trustworthy Data infrastructure is required
= GAIA-X provides the such a trustworthy infrastructure to share and enrich data

= GAIA-X offers ontologies for interoperability and APl within and across sector specific data spaces according to the EU data

strategy.
» |t promotes the opportunity to collaborate in data-driven horizontal and vertical value chains.
= As aresult, it encourages the emergence of sustainable business and innovation ecosystems for the next generation of

digital infrastructure.

22.07.2020 BOSCH
- EEEEESSSSSSRRRRRS L




Platform Monopolies

» Game theoretic simulations show that platform monopolies arise naturally

1000 simulation runs

3 Platform providers, 1000 users total

Platform

Provider
Users optimize greedily every time step

Result: Always one dominating platform

Not dependent on starting conditions!

One trajectory = one simulation

Platforms provide value to users, but the
platform owner profits most




Basic network effects

» For a fully connected network of n users,

n(n-1) . . .
,— unique connections are available

» The value of the network is scaling with n of users, different models for the order:
» O(n log n) (Odlyzko-Tilly: valuable connections per user are limited)
» O(n?) (Metcalf: every connection has the same value)
» O(2") (Reed: value scales with number of possible sub-networks)

» The absolute value for two networks with the same topology can differ vastly

Interaction value drives network value

& BOSCH I




Everybody wants to own the platform

plus

Nobody wants to be locked in on other platforms

results in

Small platforms without benefits of scaling networks

A new concept to break this deadlock

The Economy of Things

| G6/PI-BCI4 | 22.07.
5 Intern | G6/PJ-BCl4 | 22.07.2020 BOSCH

© Robert Bosch GmbH 2020. Alle Rechte vorbehalten, auch bzgl. jeder Verfiigung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.




To break the deadlock a trilemma is solved using decentralized

A logically centralized + ... realized on a decentra- »
trusted infrastructure.. lized peer-to-peer network..

> Immutable ledger > No single proprietary owner

> Privacy-preserving > No proprietary control points
computation

> Cooperative Governance

...with powerful incentives for stakeholders to match the
entrepreneurial spirit of privately owned companies.

7 GRAHTOPBAP)-BLIB| Z2L87.2020

computing, incentive design and the idea of the cooperative

> Entities directly work
together without a
proprietary intermediary

> The value of the network is
fairly distributed among
contributors

& BOSCH



Economy of Things brings cooperatives into the digital age
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Economy of Things is committed to “Coopetition” — the interaction of “Collaboration” and “Competition” i.e.
cooperating with all stakeholders in the development and operation of digital platforms and marketplaces, but
competing for specific products and services on these platforms.

| G6/PI-BCI4 | 22.07.
7 Intern | G6/PJ-BCl4 | 22.07.2020 BOSCH




GAIA-X is also a co-opetitive ecosystem

Compete : I N T O T

when it comes industrial bility fi il e _— bli
Inaustria ener; ~ mooitl Inancia =
vvo el = 8y = ~ greendeal — agriculture— public

r n rvi ? f ':
products and service health skills

smart living =

\ d
\ g
Identity & Trust \ / Sovereign Data Exchange

x Compliance !

Cooperate
to build and run trusted _ ,

decentralized, federated ‘ i R .
platform OZ‘

P U dU \f -
Interconnectivity
Technical: Architecture of Standards Network/ CSP HPC Sector
Commercial: Policies Interconn (e.g. Regional, (e.g. research...) specific
. ' ialized,

Providers Hyperscalers) clouds
Compliance
Legal: Regulation & Policies Infrastructu re Ecosystem

Intern | G6/PJ-BCI4 | 22.07.2020 BOSCH
© Robert Bosch GmbH 2020. Alle Rechte vorbehalten, auch bzgl. jeder Verfiigung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.




Efficient digital economies strike need to strike a balance between
decentralized computing and governance

N\

\ J Equal Robustness

Separation | i
- of Operation

¥
of Powers ‘l}\g J ! )
J‘ Equal Cost
.~"of Operation

GOVERNANCE
e
'- (
Dictatorial .&
| COMPUTING y ¥ &
Centralized || 5 ~ ~ ¢y Decentralized
— 4 ﬂ ||| .y

Intern | G6/PJ-BCI4 | 22.07.2020 BOSCH




WHAT TO DO WITH GAIA-X?




Challenges for the automotive players
Achieve customer enthusiasm in the face of added complexity

New approach needed!

Collaboration

between Market
Players

based on data.

1 1 Intern | G6/PJ-BCI4 | 22.07.2020

Changing mobility markets

Testing of SW intensive SVS'gemS,wTOuA,Q‘ Transition towards connected,
not covers all field situa;gio'ns!

automated, and electrified mobility

Increasing electronic, Decreasing product

(s::rf‘tt\g:tre fgeryics Increasing risks of life cycles Market changes due to
Global engineering recalls new mobility players
and manu.factunng Increasing number of

tocations variants

BOSCH




GAIA-X ....

GAIA-X
Scaling Bosch data driven business in GAIA-X

. . Company  Company @
» Up to 20% reduction of external failure costs due to faster ; > Rk)&

corrective actions

> 80% improved efficiency on returned parts analysis, enabling more dentity & Trust SavEreign Data Exehange
focus on outstanding root cause analysis tasks

Federated Catalogue Compliance

Data Storage Data Storage Data Storage
Provider 1 Provider 2 Provider 3

laas, Paa$ services from GAJA-X Cloud Service Providers

> Aligned VDA/AQI concept for data based business

AFQIVI @ OEM and Tierl _
g e ‘ COVANTO -

! %, Proposition Counter-

1550e° measure
Product Pre-SOP 1st Symptom  Field Issue 2% Counter- g
0% RS Layer

Specification Detection @ Vehicle  petection ' . Measure

— 0] G !
O ) Root minimi ® T
Miz. 5 ‘ :zalcya::e e } 2. DAC (Data Access @ I G I l% |
@ . , Control) .
R SOTAE Agile Field Quality Wanagemert Mo ule trol

Service Layer %ﬁy %ﬁaf)) Q\)ﬁa& Rﬁ?

Value add services

" II |“
Ry

Intern | G6/PJ-BCI4 | 22.07.2020 BOSCH




GAIA-X ....
Solutions and Outlook

Main Success factor — Scaling in all dimensions:
» Minimize cost and speed-up TTM
» Maximize participants

» Use cases with value (ROI)

» Agile CORE Team (Sales/Solutions)

B cauro S
UAFQM
@ O
% Connected VAPP gi%?&??:v?n G A I A —X
Digital Twin
AFQM/COVANTO Connected Digital Twin/VAPP GAIA-X
Solutions data analytics on lifecycle live data on standard interfaces open data Eco-System with

legislative support

Improve Quality (2019) Enable business (2020) Level playing field (2021ff)

15t Strong AFQM business case kickoffs network effect on GAIA-X ecosystem

Intern | G6/PJ-BCI4 | 22.07.2020
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General Digital
Intelligence

Digital Intelligence

1

has the potential to evolve

T
SUPERMODULAR
DIGITAL SOCIETY

DIGITAL ECONOMY
OF EVERYTHING

INTERNET J ‘ l : Flow of P
n “ information = e, ECONOMY
v'; + payments \y OF THINGS

' v
M’O‘[& , /rQ%: INTERNET
# I 4 ] \ OF THINGS

INTERNET Flow of .
Humans connect n n information ﬁ S Things connect
via the web w w via the web

https://www.bo
.bosch.com/research
/updates/economy-of-things/ BOSCH

Invented for life




MARIO GROTZ

Ministry of the Economy

ANDREAS WEISS

EuroCloud Deutschland

NIK SCHARMANN

Robert Bosch GmbH

FEDERICO MILANI

DG Connect, European Commission

FABRICE HANSEN

Paul Wurth

PAUL TIMMERS

University of Oxford

ROUND
TABLE

DISCUSSION

MODERATION:

CHARLOTTE BOUTELIER

HEAD OF MARKETING
FARVEST

CCEL | FEDIL | | ICTLUXEMBOURG



CONCLUSION &
CLOSING WORDS

YVES REDING

CCEL
CCEL | FEDIL | | ICTLUXEMBOUR G



THANK YOU FOR
/ YOUR ATTENTION

CCCCCCCCCCCCCCCCCCCCCCCCC



&
2
(s}
a
2

o
o: ICTluxembou
U4

COMMUNITY =5

CONTACT

Céline Tarraube

Adviser Digital & Innovation — FEDIL
Secretary General — CCEL
celine.tarraube@fedil.lu

MEDIA PARTNER




