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Vision -" EOSC will provide 1.7m EU
researchers an environment with free,
open services for data storage,
management, analysis and re-use across
disciplines”

Roadmap for implementation (6 pillars:
architecture, data, services,
access&interface, rules, governance -
March 2018)

Funding (EU and MSs investment)

Member States support (Council
Conclusions May 2018)

Governance framework: Executive
Board, Governing Board and Stakeholders
Forum -November 2018

A framework of Commons to organize a
consistent system of RIs and e-
Infrastructures

EUROPEAN OPEN SCIENCE CLOUD
BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES
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A trusted, open environment Open and seamless
for sharing scientific data services to analyse and
reuse research data
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Tapping into the full

potential of Data

Examples

Astronomy

O

(Open) Astronomical Data -
essential infrastructure in the
ASTRONET European
Roadmap of astronomical
infrastructure)

Observatory archives -Data is
Reusable for most Virtual
Observatories (European VO
project supporting the
coordination of VO activities in
Europe e.g. Astronomy ESFRI
RI Cluster ASTERICS)

Very large surveys, Value-
added databases e.g. CDS (RI
in the French National RI
Roadmap)

Publications, Modelling data

European
Commission

The Astronomical Virtual Observatory: Building an international data

sharing framewark

Astronomy has been a ploneer of Open data sharing, and remains at the forefront. Jointly using data
from different instruments or gathered at different times 15 at the core of the disdpline’s sclence process,
another driver being to optinize the scence retum of Bvestments In the observatories. The disclplinary
Interoperability framework Is defined at the Intemational level by the WOA& and widely used by data
providers worid-wide. It Is alimost Invisible to astronomers but und eriles some of the most used tools.

The discipline established the Intem ational Virtual
Obsenvatory Alllance (IVOA Nty www.hoaret)

In 2002 to develop Its Interoperablity framework
at the Intemational level It Is fully operational
and continuously updatad to deal with evolving
require ents. The IVOA IS a global alliance of
natlonal Virtual Observatory (VO) Initiatives,

plus Europe and ESA. It progressivety developed
the standards necessary to Find, Access and
Interoperate data, which have bean taken up by
archives of space and ground-based telescopes and
imajor disclplinary data centres.

The V0 Is an Interoperabliity layer to be
Iimplemented by data providers o top of thelr

data noldings. It Is a global, open and InClusve
framewark: anyone can “publisn” a data resournce

I the Vo, and aryone can develop and sharg a vo-
enabled tool to access and process data found

I the V0. The IVOA Reglstry of Resources counts
maore than 100 “authorities” providing at least ane
VO-enabled resource. Simall teams who want to
share thelr knowledge can elther provide thelr data
through a data centre or develop 2 data resource
that they manage and dedare It In the IVOA
Reqistry of Resources.

The V0 Isused dally by the word-wide
astronomical community through the tools which
bulld on It to access data, although most users do
not realize tnis.

The first stegy was the definitlon of a standard

for observational data called Flexible Image
Transport System (FITS) In 1979, This Includes
data and metadata, allowing data Reuse. FITS Is
malntalned under the auspices of the Intemational
Astronormical Unlon. Early precursors of remotety
accessiole data sevices were also developed,

the IUE satellite database (1978-199&) and the
first added-value services of the Strasboung
astronorm|cal data centre (CDS) In the early 70's.
A comman Identifler for publications was agread
upon In 1989 Data cantres, academic Joumals and
observatory archives began to provide services o
the wed from 1993, and to Link tham together Into
2 navigable network of online resources using the
existing standards.

Around 2000, It was decided to go further and

to bulld an Interoperabllity frarmework allowing
seamless access to data, the astronamical Virtual
Observatory.

Data providers increasingly use VO bullding
plocks In thelr systems, In additon o bullding
the Interoperability Interface. The VO framework
Is customized for thelr own needs by planetary
sciences and astrogarticle physkcs, and by the
Virual Atomic and Molecular Data Centre. The
IWOA reglstry of resources Is adapted to Materials
Solences by a RDA Working Group.

Data
Services
Infrastructures / portals

Source: FAIR Data Expert Group Final report



Tapping into the full

potential of Data
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Commission

Earth observation

o COPERNICUS Scientific data (E.g. ESFRI Project ACTRIS, and the ESFRI Landmarks IAGOS
and ICOS ERIC data are used by COPERNICUS Atmosphere Monitoring service (CAMS);
EMODnet and linked Copernicus Marine Service (CMEMS) for operational oceanographic
services; EuroGOQOS, SeaDataNet/ SeaDataCloud); ESFRI Landmarks ICOS ERIC, IAGOS,
EURO-ARGO ERIC and the ESFRI Project ACTRIS in COPERNICUS

o Global Earth Observation System of Systems (GEOSS) data —ESFRI Landmarks EPOS and
Lifewatch ERIC in GEOSS

o WMO - World meteorological Organisation - ESFRI Projects ACTRIS and the ESFRI
Landmark IAGOS

Blue growth

o EURO ARGO data (Interoperability with EGI and EUDAT (ENVRI+), EMSO-ERIC data-
seafloor and water-column

o Satellite, modelling and forecasting ; Copernicus marine data (free and open and accessible
for the blue cloud)

o COCONET biological, geological, oceanographic and socio-eco data

o Sensor data -physical, geophysical, geological, biological and chemical parameters,
biological species (SEADATACLOUD)

o Open data from Earth Observing satellites and the in-situ systems (ATLANTOS)

Data
Services

astructures / portals



Portfolio of EOSC Services_z/
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Web-based APIs Gateway / Web Portal

EOSC User-facing Services

Services for Services Component Services for EOSC
Scientists Supplier Owner
Services for Research Services for EOSC Services Top
Admins Serv. Comp.Develop. Manager

Services for Ext. Services for EQSC Services for EOSC
Service Providers Developer Service Manager
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Services from existing e-_/
[research infrastructures

European

Exa m p I es: Commission

o Copernicus services - Several RIs in the Environmental domain are feeding in
Copernicus (operational monitoring of the atmosphere, oceans and land
services); Copernicus also provides information services (six areas: land
monitoring, marine monitoring, atmosphere monitoring, emergency
management, security and climate change)

o EuroGEOSS services tailored to e.g. water management, sustainable
development, infrastructure and transport development, public health, disaster,
biodiversity etc

o Extension of existing PaaS (Platform as a Service) solutions with
integration of services from public and private e-infrastructures, including those
provided by EGI, EUDAT, PRACE and Helix Nebula (INDIGO dataCloud)

o Virtual Research Environment (VREs) providing seamless access to data,
software, services and computing resources E.g. VREs for sustainable growth in
the marine and maritime sectors (BLUEBRIDGE), data processing, trend
analysis, and satellite HPC for atmospheric global and regional models, data
assimilation and processing of large volume of data (ACTRIS); scientific
experiments in cooperative environments (LIfeWatch ERIC e-Infrastructure for
Biodiversity and Ecosystem Research)

Data
Services

ﬁvaﬂmdura / portals




Examples:

European

Commission

EURO ARGO RI major in situ infrastructure for the Copernicus Marine
Environment Monitoring Service (CMEMS) and the European Marine
Observation and Data Network (EMODnet)

ESFRI Landmark EMSO ERIC (European Multidisciplinary Seafloor and
water-column Observatory) portal

SeaDataCloud (SEADATANET infrastructure)
COCONET, ODIP, AtlantOS, EverEST platforms

EuroGOOS - European component of the Global Ocean Observing System of
the Intergovernmental Oceanographic Commission of UNESCO (IOC GOOS)

ICSU World Data Centers (e.g. WDC for Marine Environmental Sciences
Biogeochemistry, Circulation, and Life of Present and Past Oceans (Bremen
University and the Alfred Wegener Institute for Polar and Marine Research
(AWTI)

Data infrastructures e.g. ESFRI Project DiSSCo (Distributed System of
Scientific Collections), the ESFRI Landmark ELIXIR (H&F), ESFRI Project
MIRRI (Microbial Resource Research Infrastructure, H&F), e-Infrastructures
for analysis and modelling (ESFRI Landmark LifeWatch ERIC, and the IA IS-
ENES).

BBMRI ERIC (Biobanking and BioMolecular Resources Research)
Infrastructure

(Euro)GEOSS infrastructure
INDIGO open source data/computing platform



Thank you for your attention

oEOSC

Website: http://ec.europa.eu/research/openscience/eosc
E-mail: EOSC-RTD®ec.europa.eu, corina.pascu@®ec.europa.eu
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What can be connected/intec ederated/connected to

the EOSC?
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Example 1- “Blue” growth

[ SENTINEL DATA (Open access
| hub) & CORE SERVICES

{“ DIAS (Data Information Access ( ”L = / OAto data from Earth Observing =~
| Services) cloud-based platforms | satellites and the in-situ systems, AtantOS
&= =3 and use in synthesis and ocean |
_model forecast systems \

A SEADATACLOUD

Eosc piLot

BELMONT FORUM viRTuAL e

[ and facilities (s 5,

| data and computational facilities), | | Sesn
specialized functionalities for the | BlueBndge

\ management, processing, and \
visualization of scientific data and
textual content.:

—— PROJECTS (H2020,

| Virtual for =) EverEST /| EOSC
= Earth Science Themes ]

GEOSS Common Infrastructure & data, modeling and COPERNICUS MARINE ENVIRONMENT BT
1 — s form, repository for maritime data to |
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s, main GEO webs!
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ENVRI/ENVRI+

GEO portal, GEOSS e-infrastructure, data, GEO ' Rls in 26 domains ! +
cloud services, imagery and software e = .

EMS!

< -

suites, usage and costing cloud SEADATANET INFRASTRUCTURE, Data

services) / from various sensors on beard of

ez | research vessels, submarines, fixed and \
| drifting platforms, airplanes and
| satellites, tc measure physical, \
| geophysical, geological, biological and =
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Source: RTD
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Example 2- Earth observation

[ SENTINEL DATA ESA/ EUMETSAT (Open access hukb) U

(CORE SERVICES (land, marine,

| atmosphere, emergency,
‘-.‘ security, climate change)

/ COPERNICUS | massoonT )

{ DIAs (Data Information Access |
| Services) cloud-based platforms | |

ESFR| Rls |
————— FEQINFRASTRUCTURES |-

g
GEQ (Group of Earth Observations)

“EuroGEQOS intiative R DEMONSTRATOR (GEOSS) 0

“platform for computing and data N INDIGO L | spae

[ ("DataCloud". Integration of senvices from | | DataCloud | PROJECTS (H2020/F271.) |- )

| public and private -

| including these provided by EGI, EUDAT, |

. PRACE and Helix Nebul \

and Helix Nebulz L EOSC

GEOSS Commeon MEXT
Infrastructure (GCI) incl. GEO o GEOSS

web portal, GEOSS registries,
main GEO website

GEQ resources (websites,

portals, systems, services,
data)

e aa

GEOSS Clearinghouse on the GEO portal, GEQSS e-infrastructure, data, GEO
Amazon cloud (metadata cloud services, imagery and software

catalogues search facility for
GED), GEOCloud Sandbox

{05 and sw suites, usage and
costing cloud services) J

P
| satellite data, modeling and
| forecasting data ( ) iU

Source: RTD



