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FOREWORD

The European Open Science Cloud 
presents a vision for a research data 
ecosystem in Europe which truly 
enables data-intensive science and 
interdisciplinary research.  This 
ecosystem will federate existing 
research infrastructures and data 
practices across Europe, both within 
particular academic disciplines, and 
in data and computing systems that 
span across research domains.  The 
European Cloud will help make these 
infrastructures more accessible and 
interoperable to a wider range of 
users.  It will promote the publication 
and use of FAIR data, so that the 
benefits of open science can be 
realised for research and innovation 
in Europe. This booklet summarises 
some of the work of the EOSCpilot 
project. The outcome of the project 
represents a significant contribution 
to the new governance structure in 
charge of implementing the EOSC in 
the period 2018-2020.

Jean Claude Burgelman
Head of Unit, Open Data Policies 

and Science Cloud, DG RTD, 
European Commission
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quality measures to support the provision of 
reliable and trustworthy services within the 
EOSC.    It is also exploring requirements for 
interoperability of services, with common 
identity and authorisation management, 
common protocols, and standard APIs, and 
for data interoperability, recommending 
approaches to metadata to support FAIR data.
Social and cultural factors caused by 
organisational procedures and researcher 
behaviour form significant further barriers to 
the forming the EOSC.    Different organisations 
contributing data and services to the EOSC have 
differing policies to manage their resources, 
resulting on restrictions to their use.  These 
include how they publish resources, what 
additional contextual information they provide, 
and what obligations they impose on their user 
communities.  Further, these policies are set 
within different requirements from funders, 
within different legal regimes for data security 
and privacy, and norms of ethical behaviour. 
EOSCpilot has piloted a harmonization of the 
policy landscape.  
Further, the skills and incentives for keeping 
and sharing data and services are poorly 
understood across the research community.   
Good practises such as data annotation, data 
replication, service support and research 
software engineering are new to many 
research communities, inconsistently applied 
and often poorly appreciated.  EOSCpilot has 
been considering how skills should be at the 
forefront of the EOSC, developing a framework 
of the competencies required for best practise 
data science. 
In this booklet we present some of the outputs 
of the EOSCpilot project. Together, these 
summaries present an overview of the work of 
the project.

INTRODUCTION
The EOSCpilot project has opened the 
programme of work to realise the vision 
of the European Open Science Cloud. It has 
engaged with a broad range of stakeholders, 
crossing borders and communities, to consult 
widely on the benefits and requirements that 
are needed for the adoption of an open and 
integrated approach to research within the 
EOSC, with the objective of defining actions 
that should be undertaken to build the EOSC 
and overcome some of the barriers to the 
vision.   The barriers that must be overcome are 
technical, social and scientific.  
The scientific barriers are really opportunities. 
Above all, the EOSC should be driven by the 
research.  The EOSC should provide means 
to solve scientific problems which cannot be 
handled effectively now.   Issues could include: 
lack of local resources, particularly at the 
scale needed to solve problems at the depth 
required; lack of available data sources, which 
may be hidden, inaccessible, or incompatible 
with other data or software; or require working 
across institutions or disciplines to gain novel 
insights.  EOSCpilot has established 15 
Science Demonstrators across a wide range 
of disciplines, from particle physics, through 
life and environmental sciences, through 
to humanities.    These demonstrators are 
highlighting the inhibitors to research within the 
current infrastructure, and exploring how some 
of these opportunities could become reality 
by bringing data and service infrastructure 
together.
Technical barriers that must be overcome to 
implement the EOSC include how systems and 
services are delivered to user communities 
and how data is made accessible.   Systems 
and services may be restricted to particular 
communities, may be hard to find and utilise, 
use non-standard access and interoperation 
mechanisms, and it may not be clear how 
much they can be trusted.  Data may be 
hidden and hard to find, and when it is 
found, it may be difficult to access, interpret 
and reuse.    EOSCpilot has major activities 
defining how a system of systems approach 
can support a federated service architecture, 
defining service portfolios to aid the discovery 
and access of services, and defining service 
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ARCHITECTURE

the components are provided by Research 
Infrastructures (including e-Infrastructures) and, 
generally, by Service Providers; (iii) the EOSC IT 
system offers functionality to a multitude of 
actors that include not only researchers and 
innovators but also those that contribute to 
enrich the number of available resources, i.e. 
third-party service providers and suppliers 
(including data repository administrators) and  
those dealing with the management of EOSC 
and of its IT services. 
The resulting architecture identifies a list of 
core services, e.g. AAI, portal, service and 
data catalogues, and classes of services for 
researchers, research administrators, third-
party service providers, EOSC suppliers, and 
EOSC System Managers. The initial version of 
this architecture is documented by a publicly 
available deliverable.
A new version is under preparation. It will 
contain a detailed architecture for a number of 
key services and better focus on those services 
contributing to facilitate a wider spreading of 
the Open Access approach.

The success of the EOSC initiative will 
largely depend on the amount and variety 
of resources and services that it will make 
available to researchers and innovators 
in an effective and sustainable way. The 
overall EOSC offering will depend on two 
factors: (a) how many assets will be provisioned 
by existing national data centres, European 
e-infrastructures and research infrastructures, 
and (b) the level of uptake by researchers 
and innovators that can play the dual role 
of consumer and provider. The latter is key 
both to increase the number of Open Access 
research outcomes and to mobilise a new Open 
Science market that will attract both public and 
commercial third-party service providers that, 
in turn, will contribute to enrich further the 
EOSC offer.

The EOSCpilot Architecture activity aims at 
contributing to the creation of a successful EOSC 
by laying the foundations for the architecture 
of its underlying IT system in terms of  services 
called to trigger and support the above process.

The design of the EOSC architecture is based 
on a number of initial assumptions including: 
(i) functionalities are provisioned as-a-Service; 
(ii) the EOSC system is modelled as an open 
and evolving System of Systems (SoS) where 

EOSC Architecture: From the federation of existing services to encouraging 
Open Access and mobilising a new Open Science market.

EOSCpilot project trials the governance framework for the EOSC and contributes to the development 
of European open science policy and best practices.
15 demonstrators have been supported functioning as high-profile pilots that integrate services 
and infrastructures to show interoperability and its benefits in a number of scientific domains, as 
well as to pilot EOSC service provisioning from disciplinary and interdisciplinary perspectives. 
The project engages with a broad range of stakeholders, crossing borders and communities, to 
build the trust and skills required for adoption of an open approach to scientific research. 

EOSCpilot
A pilot project that provides a Governance 

framework for the future of research 

H2020 implementation projects
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DATA

dedicated EOSC training service to apply, share 
and reuse training resources in the EOSC. 
Elements have already been adopted in the 
EOSC-hub training catalogue. 

EOSCpilot is continuing a conversation begun 
in the 2017 Stakeholders Forum around steps 
that should be taken on skills. If individuals and 
organisations are to acquire skills to conduct 
more open research, produce FAIR outputs, 
and use EOSC effectively there is a need to 
provide clear rewards for acquiring and 
applying the skills. In the overlapping period 
between EOSCpilot and successor projects we 
are identifying a set of recommendations on 
actions to take in EOSC, as it moves towards 
offering a catalogue of accredited or certified 
services and resources. 

Skills development activity in EOSCpilot has 
been driven by the need to foster professional 
practices of research data management and 
stewardship. Improved stewardship skills and 
capacity will help research communities adapt to 
more open methods of science and scholarship, 
embrace data science methods and adopt EOSC 
resources and services.  Laying the groundwork 
for a common skills framework, EOSCpilot 
supports successor projects to develop those 
needed to apply the FAIR principles.

As a first step, EOSCpilot took stock of 
relevant competence frameworks, across data 
management, open science and data science. 
This resulted in a landscape analysis including 
work in the Research Data Alliance, FOSTER 
project, and the EDISON project data science 
framework.  Building on this and parallel work 
on EOSC services and Science Demonstrators, 
EOSCpilot offers a new synthesis called FAIR4S, 
a draft framework of stewardship skills 
for science and scholarship.  EOSCpilot 
also consulted about  priorities for EOSC 
training infrastructure among trainers from 
the Research and e-Infrastructures, and 
coordinators of institutional Research Data 
Management services. EOSCpilot catalogues 
many relevant training resources, and considers 
the requirements and basic architecture of a 

Designing a common framework for skills development to support the 
implementation of FAIR data principles and reward the transition to open 
research.

eInfracentral develops a single-entry point (one-stop-shop) — the eInfraCentral portal — for 
end users to browse the service catalogue, and enhance the monitoring of KPIs that focus on 
availability and QoS and user satisfaction. It draws upon an open and guided discussion between 
e-infrastructures to consensually define a common catalogue for their services. It creates policy 
and sustainability lessons for the future development of a European e-infrastructure ‘market place’ 
as an extension of the common service catalogue and portal so that it may include a much broader 
range of e-infrastructures and services.

eInfraCentral
The bridge between research 
and e-infrastructures 

H2020 implementation projects
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Provisioning of unified discovery, access, use and reuse of resources for advanced data-driven 
research (services, data, training). Bringing together multiple service providers to create the 
Hub will help remove fragmentation of service provisioning and access to high-quality services 
through the interoperability of different platforms and finally increase innovation capacity of 
e-infrastructures.

SERVICES

and maintaining the service portfolio.  Service 
providers who choose to enter a service into the 
portfolio have to comply with minimal portfolio 
requirements.
To establish service quality, EOSC can rely on a 
system of “labels”, i.e. a seal of quality to indicate 
the level of trustworthiness and adherence to 
reference standards and best practices. Some 
of these can be managed by EOSC for example 
to provide generic quality indicators defining 
the level of availability offered by a service. 
On the other hand, compliance to community-
specific quality metrics should be managed by 
communities according to their requirements. 
This system of labels ensures that services of 
varying degrees of maturity can be included in 
the EOSC.

The EOSC offer and service categorisation
The availability of appropriate services is 
key to the success of EOSC because of its 
impact on aspects such as maintenance 
costs, sustainability, expected evolution, 
business models, and governance.
The EOSC service portfolio defines the offering, 
i.e. the set of capabilities to be exploited by the 
EOSC users. It includes two broad groups of 
services:

 + Core Services which enable the access to 
other services.
 + Services directly accessible by researchers 
which provide capabilities to support 
research and innovation.

EOSC services are provided through 
“components” that can originate from multiple 
independent suppliers. Services are labeled  
“EOSC Supported” when commissioned and 
operated through the financial support of EOSC.
Services accepted in the EOSC service portfolio:
1. Are findable through the EOSC Catalogue.
2. Conform to the EOSC Rules of Participation.
3. Are delivered in a secure way by EOSC 

Service Providers who are accountable for 
the service quality. Service levels and terms 
of use are clearly defined.

The EOSC Service Portfolio Management 
is the strategic process in charge of defining 

A service and data interoperative 
marketplace

EOSC-Hub 
H2020 implementation projects
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ACCESS AND INTERFACE

Science Demonstrators delivered important 
information about challenges in real life. Based 
on this experience, we provide a detailed list 
of requirements that have to be fulfilled when 
setting up EOSC services across communities, 
infrastructures, and countries. 

Finally, e-infrastructures interoperability 
depends crucially on the ability for the 
e-infrastructure to use common services (AAIs), 
as we detailed in an in-depth gap analysis. 
Additional key points identified in the EOSCpilot 
are the strong reliance of the EOSC on network 
services and, even more critical, on the human 
factor. Here several points are raised such as 
lack of expertise, the need for training and the 
support of a human network that instead are 
required. The pilot project also provides an 
outline on how the architecture of the EOSC 
can be envisioned in view of e-infrastructure 
interoperability aspects. 
All these activities and recommendations will 
reduce the fragmentation and improve data 
interoperability between data infrastructures in 
the EOSC.

Interoperability  in an EOSC system has many 
aspects. Users will want to have FAIR access to 
data, with the opportunity to find, access, and 
reuse these data in their own context. In order 
to do so, e-infrastructures have to be connected 
in a seamless fashion, allowing the transparent 
use of different types of technologies and 
services. The same applies on the providers 
side: how can we make it easy to feed data into 
the EOSC, and how can providers connect their  
e-infrastructures with little effort to the EOSC 
ecosystem? 

Concerning FAIR data interoperability, the 
pilot project has provided guiding principles and 
a common metadata guideline (EDMI). It also 
recommends a specific ecosystem of metadata 
catalogues, to enable an easy combination of 
existing meta data sets. We are finally able to 
propose strategies to help users and services to 
find and access datasets across several scientific 
disciplines. 

The recommendations derived in the EOSC-
pilot project were supported and triggered 
by pilot studies. The implementation of 

The EOSC will rely heavily on the ability to provide seamless access to data, 
services, and infrastructures. The EOSC-pilot demonstrated successful 
means to overcome interoperability challenges, and pointed out areas where 
additional work is necessary.

RDA Europe 4, the European plug-in to the Research Data Alliance (RDA), ensures that European 
political, research, industrial and digital infrastructure stakeholders are aware of, engaged with 
and actively involved in the global RDA activities. RDA Europe 4 supports European participation 
in RDA activities through the cascading grant model, including the establishment of RDA National 
Nodes in Europe to promote the recommendations, ICT specifications and adoption of RDA results, 
thus enabling interoperability and data sharing globally.

RDA builds social & technical bridges

H2020 implementation projects
RDA Europe 4
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RULES AND POLICIES

Europe:
 + Open science in practice: appropriately open 
and FAIR data and services, good use of IPR, 
agreed standards of conduct, promotion of 
data skills and career-related rewards and 
incentives
 + A common ethical framework based on 
agreed principles 
 + A secure environment based on data 
protection by design
 + Aggregated procurement methods and policy 
supporting services for cost-effectiveness 

The policy recommendations are targetted 
at different stakeholder groups - Research 
Funding Organisations (RFOs), Research 
Performing Organisations(RPOs) and Research/
e-Infrastructures.
Practical measures for the EOSC governance 
include: 
1. formation of working groups to further policy 

work in areas such as access, Open Science 
conduct, data protection and ethics

2. implementation of policy supporting services 
(e.g. Open Science Monitor, Open Science 
Policy Registry) to monitor open science in the 
EOSC.

The implementation of the EOSC requires a consensus on a clear set of 
rules and policies to realise an inclusive and Ethical, Open, Secure and Cost-
effective environment.

Rules: A minimal set of Rules of Participation aims 
at feeding decisions within future discussions 
on EOSC governance.  The proposals embrace 
the principles of openness, transparency and 
inclusiveness and were developed following 
detailed and careful analysis of widely accepted 
working practices in established European 
infrastructures and organisations, and iterative 
consultations of EOSC stakeholders.

A key rule is that “EOSC services shall be registered 
in an EOSC compatible service catalogue visible 
to the global EOSC gateway”.  Service descriptive 
information will be publicly displayed to enable 
users to assess the characteristics and quality 
of the service, as well as those of the service 
providers.  Service specifications will depend 
on the scientific domain and will tackle issues 
of machine readable metadata, terms of use 
and policies, accessibility, portability, access 
costs and charging model, quality of service and 
relation to users.

Policies: A set of specific, actionable 
recommendations is proposed, aimed at 
establishing the policy environment required 
for the effective operation of, access to and use 
of the EOSC - realising an Ethical, Open, Secure 
and Cost-effective research environment in 

In the scope of the European Commission’s mission to provide unlimited open access to research 
outputs financed by public funding, OpenAIRE also fulfils the EOSC vision acting as a glue between 
many user and research driven functionalities. The mission of the project is in fact to shift 
scholarly communication towards openness and transparency and to facilitate innovative ways 
to communicate and monitor research. It provides a range of services around research outputs 
(unified catalogue, metrics dashboard, open data). Community building and mobilisation around 
scholarly communication, open access, RDM. Unified discovery of scholarly outputs. Training 
on open access, RDM, policies. Leverages a network of national nodes to connect with local and 
disciplinary communities. Citizens, educators, funders, civil servants and industries will benefit 
from this validated scientific knowledge.

H2020 implementation projects
v-Advance

Unified catalogue, metrics dashboard, 
open data 
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GOVERNANCE

EOSC beyond the initial implementation period. 
The framework takes into considerations both 
strategic and stakeholder requirements. It 
outlines a three-layer governance model 
consisting of Strategic, Executive and 
Stakeholder layers, a resource model for the 
EOSC, a Decision Flow model between the 
Strategic, Executive and Stakeholder layer, 
as well as an outline of the role and structure 
of the Stakeholder layer in the form of a 
Stakeholder Engagement Board and subgroups. 
The framework will be a living document which 
can be further developed and refined by the 
community beyond the end of the project and 
may serve the Executive Board as a resource 
during the implementation phase.

Designing a stakeholder driven governance framework with the involvement 
of all relevant stakeholders, to shape and oversee future development of 
the EOSC.

The aim is a fit-for-purpose, lightweight structure 
that involves all key stakeholders and builds 
on existing structures. A minimal governance 
framework requires the maximum level of 
trust. The work involved has scoped the field 
of potential stakeholders and mapped them to 
roles, level of influence and participation as well 
as to concepts and categories with identified 
relations and dependencies.
One of the main outputs of this activity has 
been to establish a Governance Development 
Forum to enable all different stakeholders to 
contribute to the development of the EOSC 
governance framework. There have been 
regular webinars and thematic, stakeholder 
targeted workshops to allow as many individuals 
as possible, from different stakeholder’s group 
have their say on the future governance 
framework.
A governance framework has been drafted 
with the involvement of research communities, 
research institutions, research infrastructures 
and research funding bodies to shape and 
oversee long term future development of the 

FREYA aims at extending the infrastructure for persistent identifiers (PIDs) as a core component of 
open research, improving data discovery, extending the potential of PIDs and sustaining an open 
and trusted PID e-infrastructure provision. This will be done by creating relationships between PID 
systems that, once integrated in a network, will serve as the bases for new services (PID Graph). 
The PID Graph should also be integrated in the EOSC via disciplinary demonstrator systems. The 
PID Forum promotes engagement with the global community, promoting a community of practice 
via the RDA, conferences, workshops and other events. The PID Commons addresses the aspect 
of the sustainability of the PID network beyond the project’s lifetime. The project follows on from 
ORCID, DataCite Interoperaility Network (ODIN) and Technical and Human Infrastructure for Open 
Research (THOR).

Persistent identifiers as core components 
of open research

H2020 implementation projects
FREYA
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TEXTCROWD - COLLABORATIVE PLATFORM

VISUALMEDIA - SHARING AND VISUALIZING VISUAL MEDIA FILES ON THE WEB

TEXTCROWD is an advanced cloud-based tool developed within the framework of the EOSCpilot 
project to process textual, archaeological reports. The tool has been boosted and made capable 
of browsing large online knowledge repositories, training itself on demand and used to produce 
semantic metadata ready to be integrated with information coming from different domains, to 
establish an advanced machine-learning scenario.

Visual representations are of paramount importance for Cultural Heritage (CH) research. Those 
include 3D models, high-resolution and reflection transformation images. All of them are playing 
an important role in CH research and management.
VisualMedia service provides researchers with a system to publish on the web, visualize and 
analyze images and 3D models in a common workspace, enabling sharing, interoperability and 
reuse.

SCIENCE DEMONSTRATORS CATALOGUE

Social Sciences and Humanities

DPHEP - DATA PRESERVATION IN HIGH ENERGY PHYSICS
Funding agencies today require (FAIR) Data Management Plans, explaining how data acquired or 
produced will be preserved for re-use, sharing and verification of results.
The preservation of data from CERN’s Large Hadron Collider poses significant challenges: not least 
in terms of scale. The purpose of this demonstrator is to show how existing, fully generic services 
can be combined to meet these needs in a manner that is discipline agnostic, i.e. can be used by 
others without modification.

High Energy Physics
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LOFAR - ASTROPHYSICS DATA

VISIVO - DATA KNOWLEDGE VISUAL ANALYTICS FRAMEWORK FOR ASTROPHYSICS

PHOTON-NEUTRON - VIRTUAL PLATFORM

Data integration and data interoperability allow users to exploit the sensitivity of multiple 
instruments, and are the driving force behind new discoveries. The open science enabled by this 
project, in combination with the EOSC ecosystem, will be a catalyst to make this happen with LOFAR 
(Low-Frequency Array) data as well. Existing LOFAR data will be made readily available to a much 
larger and broader audience, enabling novel scientific breakthroughs. Important discoveries are 
regularly made by re-analysing existing astronomy data.

The Astrophysical community has set up a new suite of cutting-edge Milky Way surveys that 
provide a homogeneous coverage of the entire Galactic Plane and that have already started 
to transform the view of our Galaxy as a global star formation engine. New instruments have 
delivered information of unprecedented depth and spatial detail spanning the electromagnetic 
spectrum. The proposed approach is the integration in the EOSCpilot e-infrastructure of a visual 
analytics environment based on VisIVO (Visualization Interface for the Virtual Observatory) and its 
module VLVA (ViaLactea Visual Analytics).

The Photon Neutron Data Science Demonstrator leverages on the photon-neutron community to 
improve computing facilities by creating a virtual platform for all users.
Photons and Neutrons are widely used for research in many scientific fields and they require 
large Research Infrastructures (RI). Research at these RIs makes use of large area detectors, multi-
channel detection, and high repetition of measurements. This leads to large quantities of data 
and raises the need to perform data analysis in an efficient manner. Thousands of users of the 
RIs propose, conduct and analyze data from scientific experiments in a wide range of application 
domains. Access is granted after a thorough peer-review of the scientific proposals. Often, these 
users’ groups are small teams of scientists coming from universities and research organizations 
using RIs in various locations in Europe according to the specific characteristics of the beamlines; 
in general, more than one analytical facility is needed for the same experiment. Critical issues are 
data storage, sustained access to the data and an efficient data analysis ecosystem.

Physical Sciences / Astronomy

Physics / Materials Science
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PROMINENCE - HPCAAS FOR FUSION
Access to HPC facilities are vitally important to the fusion community, not only for plasma modelling 
but also for advanced engineering and design, materials research, uncertainty quantification and 
advanced data analytics for engineering operations (e.g. condition monitoring). The requirements 
for HPC class machines is expected to only increase as the community prepares for the next 
generation facility, ITER. However, access to HPC class infrastructure is quite restricted and 
obtaining time on this class of machine for algorithm development, testing and optimisation is 
already problematic. A few fusion centres have local access to smaller HPC class clusters but larger 
scale workflows and smaller fusion research centres are required to competitively bid for time on 
hardware such as PRACE Tier-0 and Tier-1 facilities, often also requiring visiting the centre. Within 
this demonstrator we propose to make HPC class machines available as a cloud-like service to the 
fusion community.

Energy Research

FRICTIONLESS DATA EXCHANGE - ACROSS RESEARCH DATA, SOFTWARE 
AND SCIENTIFIC PAPER REPOSITORIES
Frictionless Data Exchange pilots a demonstrator service for fast and highly scalable exchange 
of data across repositories storing research datasets, manuscripts and scientific software. 
This pilot wants to showcase how scholarly communication resources can be effectively, 
regularly and reliably exchanged across systems, and to apply ResourceSync protocol on real-
world use cases. Moreover, the objective is also to show data synchronization across a cross-
disciplinary network of repositories and between repositories and global added-value services. 
Frictionless Data Exchange benchmarked OAI-PMH against ResourceSync in a number of scenarios 
and according to a number of criteria - for example: enhancing ResourceSync by means of 
developing of a ResourceSync On Demand Dump concept and its implementation and aditpion 
in a real use cases; supporting OpenAIRE in adopting ResourceSync-based ingestion of scientific 
papers from publishers. 

Generic Technology
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CRYOEM - LIFE SCIENCE DATA WORKFLOWS
CryoEM aims at developing ways to share detailed information on CryoEM image processing 
workflows, concentrating on those processes usually run at the Facility level. This work should 
increase reproducibility in Science. The idea is to write from Scipion a workflow file that fully 
describes the image processing steps so that they can be re-executed resulting in exactly the same 
results, thus making the data more FAIR. This file should go with the raw data as acquired by large 
facilities in Europe as well as smaller EM facilities, on the cloud where the technology employed 
allows it.

PAN-CANCER ANALYSES - PORTABLE FEDERATED CLOUD-BASED SOLUTION

PanCancer’s aim is to develop interoperable IT frameworks to enable 
standardized sharing and large-scale processing of cancer genomes with other 
molecular and clinical data, to enable biological & translational breakthroughs. 
The Butler scientific workflow framework was tested at 3 globally distributed cloud computing 
environments based on OS platform: EMBL-EBI Embassy Cloud, (UK), Cyfronet cloud, (PL), & 
ComputeCanada cloud (CA).  Butler was used to run a genomic alignment workflow (based on 
BWA and developed at The Sanger Institute) on >400 samples at ComputeCanada & >400 samples 
at EMBL/EBI Embassy cloud, with over 100 TB of data processed to date.

Life Sciences and Health Research

EGA - FAIR GENOMIC DATASETS
This demonstrator will leverage EOSC resources to enhance science reproducibility of datasets 
uploaded to the European Genome- phenome Archive (EGA). By doing this the new dataset will 
also be made available in a FAIR manner, adding metadata according to the attributes that have 
been chosen to contribute the strongest to the FAIR principles. Pipelines will be developed as part 
of this demonstrator to automate the later process. This pilot will have a pragmatic impact by 
demonstrating how to make analyses portable (tools and workflows), how to increase findability, 
how to leverage security technologies for sensible data, how to deploy the workflow into a cloud 
and how to make data FAIR. It will also have a long-term impact by increasing the usability of 
EGA hosted data by assuring to potential users that up-to-date versions of an assured quality are 
available to download.

GENOME MINING - BIOIMAGING FOR HUMAN GENE FUNCTION
Image-based genome-scale RNAi and small molecule inhibitor screens generate a wealth of image 
data that remains unexploited after their original publications. Re-analysing available image data 
from published RNAi screens would provide new biological knowledge about cellular functions 
of human genes. In addition to this, integrative analysis of multiple image data sets would take 
advantage of complementary information provided by the use of different assays and reporters 
in different screens. However, the major obstacles to the combined analysis of multiple screen 
image data sets are the complexity and the size of the data, which preclude easy network transfer 
and require instead HPC infrastructures for processing data in a reasonable amount of time. The 
project establishes the resources required to perform comprehensive machine learning analyses 
on these datasets, along with a validity test of the approach and the demonstration on how large 
cloud-based collection of published datasets can be reused for novel discovery.
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ENVRI - RADIATIVE FORCING INTEGRATION

EPOS/VERCE - EARTHQUAKE DATA ENVIRONMENT

EWATERCYCLE & SWITCH-ON - FAIR DATA FOR HYDROLOGY

The environment-related disciplines provide many challenges around data management - both 
in terms of data size, data diversity and data distribution. The ENVRI Radiative Forcing Integration 
science demonstrator focuses on the interoperability between Observational and Climate Modeling 
Environmental Research Infrastructures. The scientific focus is on dynamics of greenhouse gases, 
aerosols and clouds and their role in radiative forcing, while the technical objectives concentrate 
on:

 + the improvement of data integration services based on metadata ontologies
 + model-data integration by use of HPC
 +  innovative services to compile and compare model output from different sources, especially on 
semi-automatic spatiotemporal scale conversion. 

The demonstrator democratises access to HPC simulation codes, data and workflows for the 
evaluation of Earth models. It is implemented through a science gateway and offers reproducibility 
and provenance services for monitoring, validation and reuse of the data produced during the 
different phases of the analysis.
VERCE’s strategy is to build upon a service-oriented architecture and a data-intensive platform 
delivering services, workflow tools, and software as a service, and to integrate the distributed 
European public data and computing infrastructures (GRID, HPC and CLOUD) with private resources 
and the European integrated data archives of the seismology community. 

Central to the science of hydrology is the localized nature of the medium through which water flows. 
The science demonstrator proposal seeks to integrate the top-down approach of the eWaterCycle 
project with the bottom-up approach of the SWITCH-ON one

Environmental & Earth Sciences
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CONCLUSIONS

This booklet has presented some of the work 
and findings of the EOSCpilot project. EOSCpilot 
has been the beginning of a journey.   It has been 
a wide-ranging effort by over 60 organisations 
to set the foundation for the EOSC, and has 
reached out to a huge number of researchers 
and organisations to inform, discuss and consult 
on how the EOSC should develop.   
You will have seen in your reading here that 
in order to make the emerging EOSC effective, 
there needs to be some basic structures in 
place to organise and direct the collection of 
standards and core services which will form the 
basis of a working EOSC.  EOSCpilot has been 
working closely with the community and with 
the EC to develop a governance framework 
for the EOSC.   EOSCpilot has also looked at 
the areas where common policies are needed, 
in data management, in service delivery and 
open science, and considering how the ethical 
and legal environment influences how these 
are framed and these shall be taken forward 
under the EOSC governance.  This has proposed 
appropriate bodies to steer and operate the 
EOSC, while continuing to consult with the 
research community.    These will set the policy 
framework and rules of participation for 
organisations to work within the EOSC. 
From this, it has formed a legacy of 
recommendations and proposals for future 
actions across the whole range of issues that 
need to be tackled to build the EOSC, which are 
summarised within this booklet.  As EOSCpilot 
ends, it is passing on this legacy to further 
projects that are adopting these results to 
implement the EOSC in practice.   
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NOTES



EOSCPilot.eu has received funding from the European Commission’s Horizon 2020 
research and innovation programme under the Grant Agreement no 739563.
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