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Strategic Research and Innovation Agenda of EOSC

The FAIR principles in EOSC are no longer (OE0sC

limited to open data issues, and they have European Open Science Cloud Objectives Tree

been extended to cover the entire research

lifecycle (not only DMP) NN o pnacaco dorcx. [l Resterchesdomoe conbiveand (I Natiosak Batopemand plobal|
quality and productivity of research scientific results Science standards and practices

The FAIR principles apply to entire, often
complex, and time-consuming research
processes, including distributed pipelines,
raw data, metadata, publications, software,

etc. located not only on your laptop .I ¥ ¥
OSC

} § (rmemere)

The scientific landscape consists of

Absence of incentives, rewards and Scientific results are unfindable, _ INASC:
national and disciplinary research

skills For open sharing stifles the inaccessible, not interoperable, and

uptake of Open Science often used only once silos and infrastructures

Independently, we have been observing a
significant increase in the volumes of data
generated and used by scientific
communities and instruments

Thus, we need reliable digital
infrastructures, but ...

Standards, tools and services allow il _ Sustainable and federated
researchers tofind, access, infrastructures enable open sharing

reuse and combine results of scientific results

Open Science practices and skills
are rewarded and taught, becoming
the ‘new normal’

SCIENCE * INDUSTRY + SOCIETY

Improved trust, quality Development of Improved impact of
and productivity in innovative services and research in addressing
science rod societal challenges
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Strategic Research and Innovation Agenda of EOSC

' DIGITAL OBJECT

Data, code and other research outputs

At its most basic level, data or code is a bitstream or binary sequence.
For this to have meaning and to be FAIR, it needs to be represented

in standard formats and be accompanied by Persistent Identifiers (PIDs
metadata and documentation. These layers of meaning enrich the obje
and enable reuse.

’ IDENTIFIERS

Persistent and unique (PIDs)

Digital Objects should be assigned a unique and persistent identifier
such as a DOI or URN. This enables stable links to the object and suppo
citation and reuse to be tracked. Identifiers should also be applied

to other related concepts such as the data authors (ORCIDs),

projects (RAIDs), funders and associated research resources (RRIDs).

. STANDARDS & CODE

Open, documented formats

Digital Objects should be represented in common and ideally open file
formats. This enables others to reuse them as the format is in widespr
use and software is available to read the files. Open and well-documer
formats are easier to preserve. Data also need to be accompanied by
the code use to process and analyse the data.

Additional requirements related to semantic
descriptions of data (metadata) and data
identifiers - digital research objects
Open standards and requirements for
scientific data processing
(workflows/pipelines)
New requirements for long-term storage,
and archiving of scientific data and
repositories
Requirements for federated, secure and
controlled access to scientific data

. : . .re () METADATA
Ensuring and supporting interoperability at Contextual documentation

In order for Digital Objects to be assessable and reusable, they should

‘teC h N | ca | , sema n‘t | C, | e g a | an d be accompanied by sufficient metadata and documentation.

Basic metadata will enable data discovery, but much richer information
1 I and provenance is required to understand how, why, when and by whon
O rg a n l Zat l O n a | | eve | S the objects were created. To enable the broadest reuse, they should be
accompanied by a plurality of relevant attributes and a clear
and accessible usage license.
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Strategic Research and Innovation Agenda of EOSC

One of the key EOSC objectives is to develop added
value from a federation of infrastructures by
providing the core functions of the Minimum Viable
EOSC (MVE) that should enable EOSC operations
(the EOSC-Core)

Multi-user environments like EOSC require
federated infrastructure for Authentication

Authorization Infrastructure (AAl), an identity - aetited,y [, D
management service for scientists to enable them R %
easy access to all the digital objects and resources
(e.g. Eduroam for WiFi) \ senice
New rules for accessing and sharing scientific date '

including Persistent Identifiers for digital objects
(PIDs) with services for generating unique IDs for
scientific data

FAIR
Digital
Object
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Strategic Research and Innovation Agenda of EOSC

’

Minimum Viable EDSC (MVE)
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EOSC Federated ,,System of Systems”

A(‘EH(V‘V\;HF\);;E');‘[‘{O” EOSC Horizonta
Services Node at EC Services
-EOSC -

I—
Node A . Node B

EOSC Platform Concept

O

National 8

Resources §

’ Thematic
’b\ 1 Resources ﬁ
;\\QQ Institutional Industry
&\\ Resources Resources
N
European
EOSC Federated “System of Systems” - Commission
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EOSC Interoperability Framework

EOSC Interoperability Framework
Service Providers FAIR Digital Object and Data Providers

Applications as a Service

Infrastructure as a Service i
Platform as a Service Metadata Metadata

=% Applications Applications Appltcatlons

Fra mework

Manually managed

European Commission, Directorate-General for Research and Innovation, Corcho, O., Eriksson, M., Kurowski, K. et al.,
EOSC interoperability framework — Report from the EOSC Executive Board Working Groups FAIR and Architecture, Publications Office, 2021,
https://data.europa.eu/doi/10.2777/620649
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EOSC Interoperability Framework

EOSC Interoperability Framework
FAIR Digital Object and Data Providers

Applications as a Service

Service Providers

Infrastructure as a Service

Platform as a Service

Metadata Metadata
EOSC A . Applications =% Applications Applications Applications
e ays g2

Framework
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Manually managed

Middleware

Queuing & O/S

European Commission, Directorate-General for Research and Innovation, Corcho, O., Eriksson, M., Kurowski, K. et al.,
EOSC interoperability framework — Report from the EOSC Executive Board Working Groups FAIR and Architecture, Publications Office, 2021,

https://data.europa.eu/doi/10.2777/620649
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Polish Roadmap for Research Infrastructures

EOSC Core

& EOSC Node

Polish Roadmap
for Research
Infrastructures

Ministry of Science
and Higher Education
epublic of Poland

Earth & environmental
sciences

Digital infrastructures

Technical sciences
& energy

Medical, biological
& agricultural sciences

Physical sciences
& engineering

Social sciences
& humanities

https://www.gov.pl/web/edukacja-i-nauka/polska-mapa-infrastruktury-badawczej--70-najlepszych-infrastruktur-w-jednej-broszurze
702 Ministry of
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D PIONIER

Networking: PIONIER NREN

— 19 Gbps
— multiples of 10 Gbps.
- multiples of 100 Gbps

IT—T'} . \
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https://pionier-lab.pionier.net.pl/
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Networks « Services « People
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Networking: PIONIER NREN O PIONIER

r
@J Tozsamos¢ i logowanie

M PIONIER 1

Ustuga PIONIER.id - zarzadzanie tozsamoscia,

*x ¥ x

* x X
uwierzytelnianie

g Identyfikatory danych

D PIONIER

Ustuga PIONIER data-id - rejestracja
identyfikatoréw DOI

9 PIONIER AFE=END

FEDERACYJNE ZARZADZANIE TOZSAMOSCIA W SIECI PIONIER DLA ERASMUS +

<M. EOSC FEDERATED DATA

https://pionier.net.pl/uslugi/
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Federated Data

Amsterdam e

Genewa (CERN) 1 [o'jf"‘ﬂ‘ - )“\ “ < \\
Kotbaskowo | | " wo B‘a‘\}w: aipEnics ——= Biatorus
R W o
Stubice (@ —_pozphn ‘ ) ” 1 gl
Niemcy - ng]ga ? N | by 11 Yar‘iawa Y \
Gubin (@ 2:\ ! 1 I |L6q?.,l,|7/ 1 \ \
> 1 1 ] 7 1\ | Raqom Pu poe \
Géeant e l”wrghw I ! 1/ . 1 } V Lusﬂm
Swiatowy Internet b Y 1 C‘est;cﬁowal Ki‘lce \ \
O?le I / I // ‘
— Gliyvice 1/ \ \
rjfl(r'a‘éw ==y W, e
Cieszyn @ T <
Czechy = Ukraina

Zwardon

Stowacja




Computing: PRACE-LAB I/Il + EuroHPC PL ~ “2§93C
PRACE-LAB ::pracelab

Cooperation on Advanced Computing in Europe ‘
Gdanslc

ke +10 PFLOPS

Poznan

L J
Biatystok

F%IUB:'QPB b 2 5 P F L%t%ock
6,5 PFLOPS s . ‘

tadz Wroctow
2,25 PFLOPS
7,2PB
®.5,4r8 L PLE

Wroctaw

Czestochowa Kielce

Krakow

4 PFLOPS
W 11,4PB

— PRACE-LAB2 pracelab@

Cooperation on Advanced Computing in Europe
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Storage: National Data Storage @ N DS

National Data Storag:

D Ee0SC

COMPATIBLI
INFRASTRUCTURE LAB - A /K
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+ 1 Exabyte Data Storage
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BIOLOGY USE-CAS

LARGE-SCALE DIGITISATION

OF SPECIMENSs: PLANTS, ANIMALS, FUNGHI
PARTNER: ADAM MICKIEWICZ UNIVERSITY
FACULTY OF BIOLOGY

RESEARCHERS NEED:

Collaboration, ease of use, document editing
Dropbox-like experience

Persistent data storage

In a multi-tenant reposritory

with Indexing and search | %

DATASET: UM
|00+ TB,

|00000s of objects
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LOFAR LONG-TERM ARCHIVE

International L oF AT

DIO-ASTRONOMY USE-CAS!

Acquisition, analysis, processing

Distributed data sources
Centralised correlation,
Distributed storage

Processing in HPC centres

Data access to project members

LTA (Long-Term Archive) in PSNC: -
Constant data stream: 10 Gb/s
Since 2015, now 20PB+ of data

Tape storage + disk cache

4 . .
< LOFAR Core (NL) Potsdam
®

Jiilich
Effelsberg

Norderstedt

Unterweilenbach

Borowiec

ASTRON

Institute for




Covid-19 USE-CASE A3 COVID-19 Data Portal

(eOSsSC
47 COVID-19 Data Portal 47 C0VID-19 Data Portal 2§ REGIONAL COVID-HUB COMPATIBLE

POLAND

WHO Coronavirus Disease (COVID-19) Dashboard
Data last updated: 2020/10/15, 11:03am CEST
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Web requests Users Data records

4,393,000+ 183,000+ 1,533,000+ 14.10.2020

April 2020 - April 2021

@ Digital Response to COVID-19
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PoC: Federated PIONIER Ecosystem D EeOoSC

COMPATIBLE
e D PIONIER
E ortals
[ D PIONIER porta
Many entry points
Collect
[CD e0SC Findability f~—_% - - pioNiER Research
Objects
1 pracelab@ D.ata-]
Processing
- Authentication Data Storage]
[ DPIONIER A1 & Authorization NDS & Repositories

Digital Libraries
+ Big Data + Al
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What's next? HEensC

COMPATIBLE

Thematic/domain infrastructures (PRRIs)

Infrastruktura dla Europejskiego Centrun
Bioinformatyki i Genomiki (ECBiG)

Infrastruktura Obrazowania Biologiczneg
i Biomedycznego (NEBI/BiPol)

EPOS — System Obserwac;ji Ptyty

Europejskiej
PRACE-LAB

Cyfrowa Infrastruktura Badawcza dla
Humanistyki i Nauk o Sztuce
(DARIAH-PL/CLARIN)

PRACE-LAB 2

EurogHPC PL

National
Data
Storage

National 5G Laboratory
PIONIER-LAB

P|0N|E/R PLGrid EOSC

Institutional Repositories

Universities, Research Labs, Campuses
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“As open as possible, as closed as necessary”

Reuse as much as possible, reinvent as little as necessary

Thank you!
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