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To assist in designing accurate adaptation
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mitigation measures ()
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',.various levels (e.g. EU, national, regional, local)
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Evidence-based policy development and the user dimension

« Go beyond the current highly complex systems designed mainly for expert use - significant breakthroughs in
terms of simulation realism.

« Variety of users, with different expertise and function (e.g. decision-makers, experts and non-expert users) will have
access to high-quality information, services, trustworthy models, scenarios, forecasts and visualisations in relation to major
environmental and societal challenges (trusted and verifiable information for evidence-based policy and decision-making, together with
information on the fidelity and reliability of the predictions):

 Policy makers at EU, Member State, regional and local levels:

« To better understand the impact of climate change e.g. on land use, food security or water resources,
mwm « To evaluate the impact of proposed legislative measures, test the effectiveness of proposed solutions against alternatives,

monitor the enforcement of existing legislation, or to focus on priority challenges for specific regions.

 Public and business sector users, who can test their own models, applications, and data. They will be able to
access, via the cloud, the DestinE models, algorithms, applications and a vast amount of natural and socio-
economic data and use them to develop new applications and services to suit their own needs.

« The general public who will be able to get informed more accurately about the intensity of the environmental, social
and economic challenges, assess the efficiency of the proposed solutions, and the reliability of the underlying
predictions.
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3E and the three main components g ).
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Core
service platform
* User portal
* ML interface
* MyDestinE: cloud
storage & compute

Digital Twins

* Extremes & .
Climate change * E2E data handling

* Extreme-scale software e
& ML B« User & external sources

22 ECMWF NUSEREE @& EUMETSAT

Data lake
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Decision making layer
Steering and guidance.

Intelligence gathering and advice

DEP Programme Committee

European Commission & Member States
business owner: DG CONNE

N [ )
) ] ) DestinE DestinE
DestinE Joint Steering Board (JSB) Member States S
EC & ESA, ECMWEF, EUMETSAT Coordination Advisory Board
Group (DCG) (SAB)
______________________________________________________________________________________________ Y,

Implementation layer

-

Continuous
Feedback

Programmatic Frameworks . . . .
DestinE Joint Technical Committee
(" _Supporting . (JTC) [
DIGITAL .
i i =N Stakeholders and communities
(DEP) i~ Horizon Europe -, 1 EC & ESA, ECMWEF, EUMETSAT
\____Projects____, !,
Ligiuiintuiuinipiutuiuiutint ’ A \. User and User
\ / Technology Engagement
partnerships Framework
4 N\ 4 .. ) \_ Y
Inter-service Coordination Internal 3E Coordination
DG CNECT, DEFIS, RTD, JRC ESA, ECMWF, EUMETSAT
Technology & Data Science Plan Working Technical Boards and horizontal teams
Working group Group \ .




Destination Earth will deliver initial digital services in Q3 2024 (go-live mid June 2024). At first it will serve professional
public sector users, and will be later expanded to scientists, private sector, and the general public. These services will be increasingly
scaled up and extended during the programme.

The open core service platform, data lake, the digital twin engine, and the first two digital twins will be funded from the Digital
Europe Programme, with €150 million for the first 30 months implementation period in 2021-2024. Horizon Europe will
also provide over €55 million in additional investment in related research and innovation to reinforce DestinE technologies and

prepare for new twins.

Synergies are established with other EU programmes like Copernicus, the EuroHPC Joint Undertaking and will link with related
national initiatives, while bringing together European scientific and industrial excellence to achieve these ambitious goals.

More than Initial services by end
€200 million 2024
for the period 2021-2024 Funded by Digital Europe Programme

(main source of funding)
Horizon 2020 and Horizon Europe
Partner entities' contributions
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Signature of the CAs (official start of Phase |): 15 December 2021 M

@ Kick-off
of DestinE initiative 2024

- Q
2022 7N Deployment of the core service platform, e~
\o=/ the data lake, the building of the Digital Twin engine x@

environment and the first two Digital Twins



DestinE in the broader
HRE -~
common European Data Spaces and
European Cloud Federation
' Ecosystem
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The EuroHPC Joint Undertaking | \

A legal and funding agency located in
Luxembourg #EuroHPC

34 Participating States + EC + 3 Joint Undertaking
Private Members (ETP4HPC & BDVA& The European High Performance Computing
QUICQ) Joint Undertaking (EuroHPC JU) will pool

European resources to develop top-of-the
range  exascale  supercomputers  for

Launched in 0ctober 2018 processing big data, based on competitive

European technology.

BUdget for 2021'2027: ~7B€ Member countries are Austria, Belgium,

Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Israel,
Italy, Latvia, Lithuania, Luxembourg, Malta,
Montenegro, the Netherlands, North
Macedonia, Norway, Poland, Portugal,
Romania, Serbia, Slovakia, Slovenia, Spain,
Sweden and Turkey.

* "

Leadership in HPC use
& Skills

Federation and
Services

Applications

https://eurohpc-ju.europa.eu/
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v’ The EuroHPC JU can grant special - RN =T
. . Lumi (F1) Y X e
access to strategic European Union EuroHPC systems v
initiatives considered to be essential
for the public good, or in b arrhenius (88
emergency and crisis management
situations A A
Exascale
. . JUPITER (DE)
v’ DestinE has been granted Special 2 _
; R[g.,'exascale | EHPCPL {PL
Access to EuroHPC supercomputers | O
Petasca le (Jules Verne cons.) - (FR) O ’f‘.?‘.",ﬁ?ﬂ.@’#“c Karolina (CZ
» LUMI, Leonardo, MareNostrum5 & Qcomputer ' £ Lepente(HU
and MeluXina OsimulaEt  conio i O Y9l

Deucalion (PT) y
DiscoWerer (BG)

MareNostrum (ES) =

Daedalus (CR
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The common European Data Spaces

Industrial
data cloud
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Common European Data Spaces are a
federated data ecosystem based on shared
policies and rules. The participants of data
spaces are enabled to access data in a secure,
transparent, trusted, easy and unified fashion.

Data holders remain in control of who can
access and use their data, for which purpose
and under which conditions.

From a technical perspective, a data space is a
data integration concept which does not require
common database schemas and physical data
Integration. A data space is rather based on
distributed data stores and integration on an “as
needed” basis.



Design principles for common European data spaces

Governance structure to ensure

fair, transparent, proportionate and
non-discriminatory access to,
sharing and use of data.

Tools to control, pool, e\

access, use and share
all types of data Data access

vernan
and control Governance

: Use international
Respect of Interconnection standards to

EU rules and \_j\ progressively lead to
and values interoperability single EU data space
Comply with applicable

EU legal framework, g

Technical
Openness data

infrastructure Use common technical data

\_j| infrastructures

Open to all actors

(organisations/individuals)
that respect EU rules é_/




« Contributing to the definition of their objectives through sectoral policies.
» Offering a technical solution (a Smart Middleware - SIMPL) that will pool existing data infrastructures (cloud

federation)

3 Destination Earth
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Green Deal

Mobility

Skills
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space for
innovation
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Smart
communities

Health -
Genomics

Manufacturing

Financial

Cultural
Heritage

DestinE and the common European Data Spaces g}

In strategic sectors, the Commission is funding and facilitating the development of EU-wide common data spaces:

== Commission

Agriculture

Health Cancer
Images

Public
Procurements

Tourism

Media



== Commission

The Data Spaces Support Centre (DSSC - dssc.eu) g b oo

Create a network of stakeholders

» Closely work with CSAs and projects funded
under the Digital Europe Programme

Identify common requirements:

» Support the work of the European
Data Innovation Board (DGA)

Y
)
S

Create a platform for knowledge exchange:
» Support the deployment of data spaces
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SIMPL is the smart middleware that will enable cloud-to-edge federations and support all major data initiatives
funded by the European Commission, such as the common European data spaces and DestinE.

* Providing an open-source framework that makes it easier and more efficient to build, customize, and deploy data spaces

» Covering a broad range of cases from sectoral data spaces (e.g. Agriculture, Genomics, Energy, Mobility) to
Destination Earth, and from Al-on-demand to the European Open Science Cloud (EOSC).

« SIMPL will ensure that data sources and their infrastructures can be seamlessly interconnected and made interoperable.

Metadata and

B Data exchange API .
discovery

/BT e

Provenance and Identity Data usage
traceability management accounting

More info and preparatory work available at: Simpl: cloud-to-edge federations and data spaces made simple

15


https://digital-strategy.ec.europa.eu/en/news/simpl-cloud-edge-federations-and-data-spaces-made-simple
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Ten guiding principles for designing the architecture of the open-source smart middleware platform

| Resilience Federation
SIMPL's architecture components must be fault

tolerant, so that failures have minimal impac

@ SIMPL will serve as a federation of both data and infrastructure, enabling
. ore - interoperability and decentralization
Discoverability [E P /

1N

All services provided by the SIMPL must be Modularity
publicly exposed and d|scov§rable N a service @ The SIMPL architecture must be defined in a modular
registry or catalogue . ,
, \ way and with open-source technologies
Security, privacy & trust Loose coupling
The SIMPL must provide a secure and trustworthy @ ARCHITECTURE @ The impl ted ts should b
environment while complying with relevant PRINCIPLES € Implemente cornpqnen >shod .e
. loosely coupled to minimize dependencies
regulations \ /

between them

Scalability & elasticity

The SIMPL must provide means to accommodate larger

Openness and agnosticism

. ve
workloads and assure correct resource pooling & A SIMPL's components must be designed following open
allocation while allowing new entities and users without - specifications and standards and implemented using open-
impacting performance source technologies

Interoperability Composability & extensibility
-The SIMPI,' must ensure that all participants will be able to The SIMPL architecture must allow for open to iterative
interact with each other and exchange data and resources . . " .
, o growth while allowing the addition of new services and
in a well-specified way.

capabilities

More details al Simpl website, The architecture vision;



https://digital-strategy.ec.europa.eu/en/news/simpl-cloud-edge-federations-and-data-spaces-made-simple
https://ec.europa.eu/newsroom/dae/redirection/document/86241

SIMPL Conceptual Architecture
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Four architectural layers describe the capabilities of the Smart Middleware Platform

.. . . . Governance
Administration services Data services
Federation management Application sharing Data sharing Support
Contracts Application discovery Data discovery CSIRT
Security Distributed execution Data governance

Data orchestration Data processing
Access control & Trust

Audit Infrastructure connector services

Reporting Cloud & Edge computing [ HPC ]
L r N (T T T T T TS s s m e \
Monitoring PaaS services I Distributed execution I
. J N e e e e o o e e e e e e e e o J
'a ) (- - - FFsEEmEEEEEEEEEEE \
Network Infrastructure discovery I Infrastructure orchestration E

. J N e e e o o o o o o e e e o e e e e -

—— o o o e o

~
Legend: [ User services ] L Supporting services 1

More details al Simpl website, The architecture vision;



https://digital-strategy.ec.europa.eu/en/news/simpl-cloud-edge-federations-and-data-spaces-made-simple
https://ec.europa.eu/newsroom/dae/redirection/document/86241

DestinE and SIMPL ‘ w o
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An example deployment of different initiatives and data spaces using SIMPL - Smart Middleware among and within data spaces

Cloud nodes

Smart Cities Industrial data space
;7 - s \\ I{ ______________________________________ \I
/
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Destination Earth — implementation roadmap o S

More information on:

e https://destination-earth.eu/

https://digital-strateqy.ec.europa.eu/en/policies/destination-earth

https://digital-strateqy.ec.europa.eu/en/library/destination-earth

https://digital-strateqy.ec.europa.eu/en/library/destination-earth-factsheet

DestinE video: https://www.youtube.com/watch?v=FKVHZIGgEyw

#DigitalEU #DestinE #DigitalDecade #DigitalEUProgramme #EUGreenDeal


https://digital-strategy.ec.europa.eu/en/policies/destination-earth
https://digital-strategy.ec.europa.eu/en/policies/destination-earth
https://digital-strategy.ec.europa.eu/en/library/destination-earth
https://digital-strategy.ec.europa.eu/en/library/destination-earth-factsheet
https://www.youtube.com/watch?v=FKVHZlGqEyw

Thank you!
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