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Executive Summary
The European Open Science Cloud (EOSC) initiative already has a high impact on structured access to Open Data
and with the current funding by the European Commission of implementation projects, the interdisciplinary
exploitation of data can only improve. The future EOSC is shaped along action lines that are detailed in close
collaboration between the EOSC governance boards and ESFRI.
As part of its engagement activities, EOSCsecretariat.eu is undertaking pooling of stakeholder views on the
implementation of EOSC. This document presents a compilation of five position papers from ESFRI cluster projects
which have been collected by the EOSCsecretariat.eu project.
The ESFRI cluster projects were launched in 2019 to link to the European Open Science Cloud (EOSC). Together,
they aim to implement interfaces to integrate computer and data management solutions, to create cross-border
and open cooperation spaces and to promote clouds via the EOSC portal for a larger user community.
As stakeholders of EOSC these projects were invited to contribute to the development and implementation
process. These position papers are the tools for the projects to contribute directly to systems development of EOSC
and identify ways for future synergies. While EOSC can leverage their domain expertise, their views can better drive
innovations within EOSC towards the research community’s needs.
The organization of the papers is aimed at highlighting:
» Expectations of the research community
» The added value of EOSC to the existing research infrastructure
» Issues to be addressed by the EOSC executive board
» Commitments to EOSC
The overall expectation of these projects is that EOSC will enable the accessibility and re-use of research data,
increase scientific value of research data, and deliver an interoperable environment of data infrastructures. The
projects expect EOSC to bring the added values of the infrastructure for sustainable use of research data and a
virtual research environment enabling real-time collaboration between researchers using FAIR data.
A summary of the common viewpoints of the projects (recommendations) is as follows.
» A clear and concise communication of the concept of EOSC is required.
» A common standard for FAIR data needs to be defined to create a common understanding across communities.
» A research community-centred bottom-up approach needs to be prioritised.
» EOSC needs to aspire to offer a continuous, trusted working environment and networking opportunities to the
research community.
» EOSC needs to provide a long-term open data archive with high performance storage and computing services,
to enable sustainable use of data beyond the life span of individual data infrastructures.
» The EOSC infrastructure needs to provide cross-Europe AAI, high performance storage, computing, archiving,
simulation and analysis services, in order to build a Minimum Viable Ecosystem. Encouraged participation will
make the idea of EOSC adoptable by the research community.
» Beyond the provision of open data, EOSC needs to aspire to create a virtual research space for open science,
where scientists can create content and collaborate.
» Collaborate with publishers to make open data a publication in its own right.
» EOSC is required to show a cost-benefit analysis to participating research communities.
» A documentation of guidelines on how to join and use EOSC services is needed.
» The business model of the Federating Core must be positioned at the national level, so that governments have
the interest to encourage open science and define the national policies that can support it.
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Summary of Positions
Further detailed requirements (issues) with our assumptions of target working groups, which can possibly need to
address the issues are presented as follows.
Project WG

ESCAPE

EOSC-Life

ENVRI-FAIR

PaNOSC

SSHOC

Architecture

- EOSC should
be organised as
a federation of
existing resources.

- A user
management and
access services with
e-infrastructure is
required.

- ENVRI-FAIR
develops tools
and resources
for easy and
seamless access
to environmental
data and services
provided by
ENVRI research
infrastructures,
with the highimpact ambition
to prepare the
foundations for
the successful
implementation
of a federated
machine-tomachine interface
– the ENVRIhub – to access
environmental
data and services
provided by the
contributing
ENVRIs. The
highest priority is
on the provision
of high-quality
data using open
licenses, standard
mechanisms and
protocols. The
overall architecture
is designed as
strong integration
at sub-domain
level with a layer
of integrated
services on top
which may serve
as the nucleus for
the ENVRI-hub.
The hub forms the
interface to the
EOSC.

- EOSC should:

- A common AAI
across Europe.

- Include open
source repository
of analysis,
computing and
storage services.
- Include a
federated
repository.
- Implement and
support a virtual
research electronic
platform for
collaborative work
among researchers
and to share open
source workflows.

- Open collaborative
model to bring
existing national
cloud infrastructure
together.

- Operate and
sustain AAI,
supporting
AAI features
implemented
by PaNOSC and
partners.
- Distributed service
for downloading
and transferring
data.
- High
performance,
long term, storage
and computing
resources for open
data.
- Cross-domain
federated search
capability.

- Low barriers for
entry and access,
with identification for
restricted resources.
- Providing secured
environments for
storage, sharing,
accessing and using
data, coupled to
compute resources
for the (re)analysis of
data.
-A platform service to
integrate the SSHOC
Market Place.
-Definition and
adoption of common
open standards for
interoperability

-Services for data
simulation and
analysis.
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Project WG

ESCAPE

EOSC-Life

ENVRI-FAIR

PaNOSC

SSHOC

FAIR

-Implemented the
IVOA standards to
enable the use of
data produced by
compliant tools
and services by
the astronomy
research
community.

-Consistent
adoption of
FAIRification
and provenance
services.

-Further develop
and implement
common
standards,
protocols and
policies for the data
life cycle, including
cataloguing,
curation,
provenance and
service provision
within the
ENVRI Cluster,
with specific
consideration of
the FAIR principles.
Improve the
skills of research
infrastructure
personnel to
develop and
sustain knowledge
on Research Data
Management and
FAIRness, including
both cross-cutting
and subdomainspecific
knowledge, and
on the FAIR
infrastructures
through an
extensive training.

-Working on
the full FAIR
compliance of the
PaNdata policy
framework.

-Embed Open Science
and FAIR principles
initiatives in the
project structure.

- Increase the
potential for
innovation of
each research
infrastructure by
establishing a
specific ENVRIFAIR section in
the EOSC service
catalogue.

- A virtual
open science
environment,
where content
can be created
can make EOSC
more attractive
to the scientific
community and
sustain its use in
the future.
Long term
financing plans for
EOSC attractive
to the scientific
community and
sustain its use in
the future.

-There is a need to
scale up & plans to
integrate the VO
framework with
EOSC.
- Increase the
potential of Particle
and Astroparticle
Physics community
to create further
scientific content
and sustainable
knowledge by
FAIR standards
for data as well
as for innovative
software.

Sustainability

- A cooperative
framework for
open data resulting
in a dedicated
infrastructure.
- A repository for
the sustainability
of research data
beyond the
lifespan of projects.

- EOSC Life working
on a framework
for open science
policies.

- Working on
extending
metadata
standards to
enable wider
usability of data.
- Training
scientists on FAIR
data practices.
-A common
standard for FAIR
data is required.

ESFRI cluster projects

-Generate services for
optimal re-use of data
by making data FAIR.
-Facilitate the FAIR
management of data,
including the curation
and deposition of
data, by providing
self-archiving tools,
certification schemes,
a common data
catalogue, and
storage and access
facilities for domain
data in a secure and
trusted environment.

- Development of
domain specific skills
for data stewardships,
spreading of good
practices, exchange of
personnel and specific
training of research
infrastructure staff.
- Define and
harmonise domain
specific data policies
and management of
IPRs and ethical issues.
- Activities to increase
the potential for
innovation, and social
innovation, such as
networking with
industries (including
SMEs), dissemination
of outcomes and
technology transfer,
common R&D work
jointly with industry
and users, common
pre-commercial
procurement
processes.
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Project WG

ESCAPE

EOSC-Life

ENVRI-FAIR

Landscaping

- A prototype
federated data
infrastructure
covering
astronomy and
particle physics to
be integrated with
EOSC.

- EOSC Life wants
to create new
standards through
the demonstrator
programs e.g. the
standardization of
chemosensitivity
screening.

- Establish
cohesion with the
global research
infrastructure
landscape,
including research
infrastructure
clusters and
regional/
international
initiatives in the
environmental
sector; maintain
ENVRI community
knowledge
with particular
consideration
of developing
integrated activities.

- Support the
deployment of global
and sustainable
approaches in the
field.

- The thorough
monitoring of all
data and data
services must
be available in
a manageable
framework.

- Policies and
standards with
more extensive
European policy
as with relevant
international
developments are
in progress to align.

- Coordination
with national or
international related
initiatives.

- A platform
service for data
analytics will be
implemented
and offered as
part of the EOSC
catalogue.
- A catalogue of
data and software.
Rules of
participation

- An
acknowledgement
mechanism
(certificate) for the
EOSC collaborators.
- Credits for
researchers
committing in
FAIR science under
EOSC.

PaNOSC
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- Address legislative
or interoperability
issues which affect
data handling across
geographical and
discipline borders.

-Definition and
harmonisation of
domain specific
data policies and
management of IPRs
and ethical issues.
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Introduction
PaNOSC is an INFRAEOSC-04 cluster project of 6 European Photon and Neutron sources on the ESFRI
roadmap [1]. The science done at the research institutes represents a huge variety of scientific disciplines
using photon and neutron sources to study almost any kind of material on a wide range of length scales
from angstroms to microns and time scales. The ESFRI and national sources (an additional 15 RIs involved
in the ExPaNDS project [2]) represent a large user community of roughly 30 000 scientists annually who use
the Photon and Neutron sources in Europe for their research projects. The science carried out at these
institutes addresses at least five out of the seven societal challenges defined by the EC [3] which range from
climate change, renewable and efficient energy sources, to drug discovery.

PaNOSC Objectives
● Participate in the construction of the EOSC by linking
with the e-infrastructures and other ESFRI clusters.
Concretely PaNOSC is working with EGI and GÉANT,
participating in the Architecture Working Group and EOSC
meetings. PaNOSC is developing a shared vision with the
other INFRAEOSC-04 cluster projects to identify common
areas of collaboration.
● Make cien ific da a prod ced a E rope major
Photon and Neutron sources fully compatible with the FAIR
principles. Concretely PaNOSC is updating the PaNdata
data policy framework to be FAIR compliant and
implementing Data Management Plans (DMPs).
● Generalise the adoption of open data policies,
standard metadata and data stewardship from 15 photon
and neutron RIs and physics institutes across Europe. Concretely PaNOSC partners are
updating/adopting their data policies.
●

Provide innovative data and simulation services to the users of these facilities locally and the
scientific community at large via the European Open Science Cloud (EOSC). Concretely PaNOSC
is making it possible to run bespoke services for the PaN community from Jupyter or through
remote desktops and providing Jupyter and remote desktops as a service as part of their local
infrastructure close to the data and on the e-infrastructures.

●

Increase the impact of RIs by ensuring data from user experiments can be used beyond the
initial scope. Concretely PaNOSC partners are working on providing richer metadata by
extending the photon and neutron community metadata standard Nexus [4] and adopting
electronic logbooks for capturing user experiments. The goal is to enable open data to be used
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by the scientific community at large. PaNOSC will also provide training for scientists to
understand FAIR and adopt FAIR practices for their data.
●

Provide training in the use of the involved facilities, services developed in PaNOSC, and data
stewardship as an important tool for dissemination. Concretely PaNOSC partners are extending
the scope of the e-learning platform e-neutrons.org to cover the domains represented by all
the PaNOSC partners (i.e. including the photon sources), and developing courses and training
material for that platform. PaNOSC will hold workshops and a summer school.

●

Share the outcomes with the national RIs who are observers in the PaNOSC project, the
community at large and the EOSC, to promote the adoption of FAIR data principles and data
stewardship. Concretely PaNOSC is collaborating closely with the ExPaNDS project which is
implementing FAIR data for the national photon and neutron RIs. PaNOSC is providing training
and engaging with users at User Meetings to explain and train.

EOSC Minimum Viable Ecosystem
PaNOSC sees EOSC as an opportunity to generalise the adoption of FAIR data practices at the 6 Photon and
Neutron research facility partner institutes and eventually at all photon and neutron sources. Adopting FAIR
data will enable data sharing across a wider community and the provisioning of services for remote data
analysis. In order for these objectives to be realised the EOSC must provide the following services:
1. A common way of identifying, authenticating, and authorising users (AAI) across Europe. The EOSC
should operate and sustain AAI as part of the EOSC infrastructure. The EOSC AAI should support the
AAI features PaNOSC is implementing on the UmbrellaId AAI [6].
2. A service for transferring and downloading data efficiently (distributed and high bandwidth);
3. A solution for long-term archiving of large quantities of open data (petabytes) coupled to highperformance storage and compute resources for the (re)analysis of open data;
4. A federated search capability for searching and finding scientific data in a wide variety of domains;
5. A set of services for data simulation and analysis ranging from generic services like Jupyter
notebooks to domain specific applications per scientific application in the PaN software catalogue
[5]. These data services could be remote from the data source if the data are easy to move but
should be available close to the data if the data are difficult to move.
The above services are considered as the Minimum Viable Ecosystem for the EOSC from the PaNOSC point
of view. Only if the EOSC provided these services it would encourage and help many medium and small
institutes, as well as individual scientific groups to make FAIR data available, to re-use FAIR data for new
scientific findings, but as well to make appropriate use of the EOSC.
Once the implementation of FAIR data is standard practice, then it would be desirable for the EOSC to be
extended to be more than a source of FAIR data. The EOSC could become the GitHub of Open Science in
Europe. This means making it a platform for scientists to share their data analysis and workflows and link
these back to open data and other workflows either their own, or that of other scientists. To achieve this,
it will be necessary to provide scientists with a personal space where they can create content (data analysis
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recipes, workflows, publications), store analysed data and share their work with collaborators via a
versioning system like git.

PaNOSC provides
The PaNOSC Research Institutes will be an essential part of the EOSC as sources of data and providers of
data services.
The PaNOSC partners aim to provide:
1.
2.
3.
4.
5.

Petabytes of raw and processed data in a wide variety of scientific domains
Meta-data that will create FAIR raw and processed scientific data
Software for generic and specific data simulation and data analysis
Workflows and expertise for reducing and analysing data
Reference training material and training platform for understanding photon and neutron science
and associated handling of data
6. Liaison with large user communities of photon and neutron sources and their expectations for
services

A summary of the PaNOSC work packages can be found in the publication [6] and on the website [4].

Feedback to the EOSC Executive Board
PaNOSC is a bottom-up approach to making data FAIR and making FAIR data sustainable for the Photon
and Neutron community to help users do better science, be more efficient with the help of better data
management and to make science more reproducible. The EOSC Executive Board can play an
important role in this by bringing in a top-down approach in the following areas:
●
●

●
●

provide a clear concise answer to the question “what is the EOSC?”. This should be
incorporated in the architecture being developed by the EOSC working group dedicated to this
define common standards for FAIR data so that the different scientific fields have a common
approach and understanding, e.g., FAIRsFAIR could provide clear guidelines with examples on
how to implement FAIR by different communities
provide long-term sustainable plan for how the EOSC will be maintained and financed
provide cloud resources for running data analysis workflows and simulations, ideally unlimited
but at least enough to make a significant difference for users needing access to computing
resources beyond what can be offered by the PaNOSC partners

●

collaborate with publishers to generalise the requirement for citing data in publications and
making open data a publication in its own right

●

provide documentation and training material on how to join and use the EOSC

●

do a cost-benefit analysis of what the EOSC provides to the Photon and Neutron communities
and comparing the benefits with the cost thereof.
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Example data
Some of the PaNOSC RIs have databases of data collected over the last decades that are currently underexploited e.g. paleontology data in the http://paleo.esrf.fr is an example of processed data which are not
widely known or exploited yet. These data are ideal for cross-disciplinary applications and linking up with
data from museums and other scientific disciplines. PaNOSC will provide raw and processed data with
metadata of a far higher quality. In turn, this will allow opportunities for useful data mining to take place, to
the benefit of the community and its wider stakeholders. The EOSC will offer an excellent opportunity to
make such data more widely known and used by different communities.

Picture 1: Synchrotron tomographic data (from the ESRF) used for the study of the Egyptian crocodile
mummy 90001591 to establish the cause of death, its age at death, and its diet, demonstrating that it was a
wild animal hunted to make a mummy. Data from original publication [7] can be downloaded from [8].

Other examples of open data are the ILL and ESRF data portals, respectively https://data.ill.fr and
https://data.esrf.fr.
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SSHOC

social sciences & humanities open cloud

In this document, we address three questions:
1. What is the research community expecting from EOSC?
2. What added value will EOSC bring to the research?
3. Which main issues should be considered by EOSC executive and governing boards?

Introduction
EOSC
EOSC is about connecting Research Data with (e-Infrastructure) Tools & Services, following the
FAIR principles – not just for research data, but also for software and the way science is carried out.
EOSC is about breaking down silos and providing seamless access to research data, tools and facilities.

EC President Ursula von der Leyen at the World Economic Forum,
Davos, 22 January 2020
We are creating a European Open Science Cloud now. It is a trusted
space for researchers to store their data and to access data from
researchers from all other disciplines. We will create a pool of
interlinked information, a ‘web of research data’.

Source image via: https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_20_102
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SSHOC

Inclusiveness
All SSH ESFRI Landmarks and Projects, as well as relevant international SSH data infrastructures and
the association of European research libraries participate in this project. This will ensure an inclusive
approach. Moreover, the consortium has the expertise to cover the whole data cycle: from data creation
and curation to optimal re-use of data, and can also address training and advocacy to increase actual
re-use of data.

social sciences & humanities open cloud

DISTRIBUTION

CONCEPT

COLLECTION

PROCESSING

DISTRIBUTION

DISCOVERY

ANALYSIS

DISTRIBUTION

Source: DDI Alliance

Tech and Human Centric
Although often overlooked, the community aspect and mutual understanding that we term “human
centric” is the key for successful uptake of the infrastructure. Therefore, development of synergies
and complementarity between involved research infrastructures is of the utmost importance, thus
contributing to the development of a consistent SSH research infrastructures ecosystem. Community
building around the cloud, as well as a strong connection with end users and intermediaries (e.g.
research libraries and their institutions), and social networks are essential for its success.
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Creating the SSH Open Marketplace
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Data
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Data
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RESEARCH COMMUNITY SCIENTISTS, PROFESSIONALS CITIZENS

-

SSHOC Project Structure

of its infrastructures, multi-linguality, huge internal complexity of some of the data it deals with, and
secured access to sensitive data.
The project will pool, harmonise and make easily usable tools & services that allow the research
community and other interested users to deal with the vast heterogeneous collections of data
available, to process, enrich, analyse and compare it across the boundaries of individual repositories or
institutions.
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Availability of an EU wide, easy to use SSH Open Market Place, where tools and data are openly available
The tools and data developed in SSHOC will be made widely available through the SSHOC Open Market
Place1
aspects of their research.
It will adopt a platform which allows for contextualisation and interrelation of datasets, tools, and
and other related resources. It will also encompass community features and contain a rating and
assessment feature, based on previous work in Humanities.

The SSHOC Market Place is a platform with (free and commercial)
services, and tools for working on the SSH data cycle: from creation
to reuse of data. These services include training and will also link
existing data catalogues of the SSH infrastructures.
SSHOC Secured Environment for Data Analysis
EU wide availability of trusted and secure access mechanisms for SSH data, conforming to EU legal requirements

Research data in the social sciences is often connected to individuals, requiring special security and
protection. Data anonymization can limit risk, but a loss of detail reduces utility and thereby limits
research potential. To maximise data utility, research value, and policy impact, an interdisciplinary
secure and trusted repositories for storing and accessing SSH data. This will be built on an open source
software platform, customised to the needs of the European SSH community. The service will be
developed in such a way as to ensure its sustainability after the end of the action. In this context, SSHOC
will also address the legal issues related to open access and reusability of SSH research data, as well as
issues related to legal and ethical implementation of the FAIR principles. The impact on SSH research
data of the GDPR, Ownership and Intellectual Property Rights (IPR), the new European e-Privacy
Regulation, as well as ethical issues will be analysed. One of the results will be the development of
a common SSH GDPR Code of Conduct to support the realisation of the EOSC. To demonstrate that
sensitive data can meet the standard of FAIR access to data, by being made “intelligently open”,
categorisation) and how it might be implemented to other data to meet FAIR principles.
SSHOC Engagement and Communication

Within the EOSC context, a successful implementation of the SSHOC requires a strong and sustained
engagement with the user base and their communities.
SSHOC will foster a data sharing culture according to FAIR principles by providing context-driven training
around the SSHOC infrastructure. In this context SSHOC will harmonize existing training initiatives and
expand the portfolio of training materials and actions from a SSH perspective in cooperation with other
relevant EU funded projects in the area (e.g. FOSTER Plus, EOSC-pilot, EOSC-hub, OpenAIRE-Advance,
FREYA).
1
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State of the art advanced through dedicated SSH data pilots cluster projects
SSHOC will undertake several pilot studies on implementing FAIR principles in research communities:
• Increase Findability within Migration & Mobility by connecting with EC Projects on this subject;
• Improve Accessibility within Humanities and Language, also to transform data into information of
interest to decision makers;
• Realise Interoperability by linking election data using semantic techniques by connecting with an EC
Project on Historical Economic & Company Data;
• Encourage Reusability by developing training in digital heritage science and work on heritage science
data transformation (text & data mining, machine learning, predictive modelling) to enable large
heritage datasets to be interpreted.

Source: https://dit.libguides.com/c.php?g=670487&p=4760339
The Social Sciences and Humanities are seamlessly integrated in EOSC
For SSHOC to reach its stated objective of pulling down traditional silos and build an integrated cloud
infrastructure, it needs to seamlessly interact with other Data Clusters within EOSC. For this purpose,
SSHOC will develop and implement a common governance model for the project results as part of
EOSC. It will include common policies on FAIR principles, data stewardship and harmonization, as well as

overcoming the challenges that they encounter when attempting to contribute to SSHOC and EOSC by
and other projects.

What added value will EOSC bring to the research?

available for users of social, humanities and cultural heritage data.
Contribute to the creation of a cross-border and multi-disciplinary open innovation environment
By fostering the innovation of infrastructural support for digital scholarship, stimulating multiother science domains.
New discoveries
opportunities in the data we generate. …Every researcher will be able to better use not only their own
If we want to solve societal challenges – e.g. the Sustainable Development Goals, EC Mission – scientists
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must be able to cooperate beyond disciplinary barriers and be able to use each other’s’ data. The EC
urban planning, biology, geography, chemistry, medicine, biology, environmental science, computer
science, physics, etc.
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