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High Performance Computing
(HPC) is at the core of major
advances and innovation and a
strategic resource for Europe’s
future. The European Commission
has allocated €77.5 million of
funding to ten HPC European
Centres of Excellence (CoEs).
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Number of HPC CoE beneficiaries per country

The CoEs address the computational science skills gap in key domains through specialised training for increased adoption
of advanced HPC in industry and academia. The CoEs involve a total of 139 beneficiaries from across 20 EU Member States
and Associated Countries. They bring together European world-class knowledge and expertise in applying established
mechanisms, user-driven development, performance tools and programming models for HPC, in order to co-design
activities for real systems based on leading technologies.
The ten CoEs cover fundamental areas such as engineering, environmental science, renewable energy, materials modelling
and design, molecular and atomic modelling, big data and global system science, bio-molecular research, and are
contributing tools to optimise HPC applications performance.
The interaction between HPC and the European Open Science Cloud (EOSC) is a crucial element of the European Data
Infrastructure. HPC, Cloud infrastructures and Artificial Intelligence together promise new ways to protect our planet.
Reflections on how European initiatives can come together and underpin world-class data and digital infrastructures,
tackle data management capabilities and successfully integrate Edge and Exascale computing, have been consistent
discussion points throughout the whole of 2019 at relevant events and featured prominently at the EOSC-hub Week and
the EOSC Symposium.
Building upon the increasing interest surrounding the connections linking HPC initiatives and the EOSC, EOSCsecretariat.
eu has investigated the current landscape of European CoEs for HPC in relation to the EOSC, for the benefit of the EOSC
Executive (EB) and Governing Boards (GB) as well as EOSC stakeholders.
This online survey centred on the ways in which CoEs could contribute to different aspects of the EOSC on the road to its
implementation. It was also based on identified topics from the EOSC EB Working Groups identifying both present and
potential areas for cooperation, analysing the specific fields of expertise, target users, and the engagement activities of
each HPC initiative.
The EOSCsecretariat.eu consortium would like to thank each of the CoEs for contributing to this report which is an
important part of building pragmatic partnerships between HPC and EOSC in the coming months.

Summary of positions
Collaboration between the HPC CoEs and the EOSC communities is important. There are already examples of HPC software
and technologies featured in the EOSC ecosystem, and CoEs are eager to ensure their services are included in the EOSC
Portal. Furthermore, in line with EOSC strategic priorities, the CoEs uphold FAIR data principles and a number of them
even participated in the definition of FAIR. The CoEs have also highlighted areas where collaboration can take place on
specific topics in the future. These include finding and registering data across repositories for the EOSC-Core, and defining
business and regulatory models for the future governance of EOSC.
Although there is not yet a structured and all-encompassing cooperation between the HPC CoEs and the EOSC communities,
the CoEs encourage engagement of their communities in EOSC, and vice-versa. This can be done by providing training
materials and platforms, organising workshops and other relevant activities and would build on successful mutual
participation at events that have taken place in the past and should be a priority as the EOSC is implemented in 2020.
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The ten HPC Centres of Excellence
BioExcel – Centre of Excellence for Computational Biomolecular Research
BioExcel is supporting the advancement of the HPC software ecosystem in the life science domain. Work in the centre
is focused on 1) improving the performance and scalability of major simulation packages for more efficient usage of HPC
resources 2) improving the usability of existing and new workflows with associated data integration 3) competencebuilding among academia and industry through extensive training programmes and the promotion of best practices.
ChEESE – Centre of Excellence for Exascale in Solid Earth
The ChEESE scientific ambition is to prepare 10 flagship codes to address Exascale Computing Challenging (ECC)
problems on computational seismology, magnetohydrodynamics, physical volcanology, tsunamis, and data analysis and
predictive techniques for earthquake and volcano monitoring. ChEESE will promote and facilitate the integration of HPC
services to widen the access to codes to the Solid Earth user’s community.
CompBioMed – A Centre of Excellence in Computational Biomedicine
CompBioMed is a user-driven Centre of Excellence in Computational Biomedicine, to nurture and promote the uptake and
exploitation of high-performance computing within the biomedical modelling community. Our user communities are from
academia, industry and clinical practices.
E-CAM – A Path to Extreme-scale Computing for Industry and Academia
The overall objective of E-CAM is to create and sustain a European infrastructure for computational science simulation and
modelling of materials and biological processes. To achieve its objective, E-CAM uses the following three complementary
instruments: (1) development, testing and dissemination of modular software targeted at end-user needs. (2) advanced
training of current and future academic and industrial researchers in this area. (3) multidisciplinary, coordinated, top level
discussions to support industrial end users (both large multinationals and SMEs) in their use of simulation and modelling.
EoCoE II – Energy oriented Centre of Excellence
The Energy Oriented Centre of Excellence (EoCoE) will use the huge potential offered by the ever-growing computing
infrastructure to foster and accelerate the European transition to a reliable and low carbon energy supply. EoCoE will assist
the energy transition via targeted support to four carbon-free energy pillars: Meteorology, Materials, Water and Fusion,
each with a heavy reliance on numerical modelling.
ESiWACE2 – Centre of Excellence in Simulation of Weather and Climate in Europe
ESiWACE2 will organise and enhance Europe’s excellence in weather and climate modelling to enable leading European
weather and climate models to leverage the performance of pre-exascale systems with regard to both compute and data
capacity as soon as possible. ESiWACE2 will also prepare the weather and climate community to be able to make use of
exascale systems when they become available.
EXCELLERAT - The European Centre of Excellence for Engineering Applications
EXCELLERAT brings together the necessary European expertise for the evolution towards EXASCALE. To do this
EXCELLERAT will focus on six carefully chosen reference applications (Nek5000, Alya, AVBP, Fluidity, FEniCS, Flucs).
These applications were analysed on their potential to support the aim to achieve EXASCALE performance in HPC for
Engineering. Thus, they are promising candidates to be executed on the Exascale Demonstrators, Pre-Exascale Systems
and Exascale Machines.
HiDALGO – HPC and Big Data Technologies for Global Systems
HiDALGO is creating and developing simulation and analytics applications that will best address global challenges, such
as migration, pollution and social networks. The importance of assisted decision making by addressing global, multidimensional problems is more important now than ever before.
MaX – Materials design at the eXascale
MaX aims to pioneer EU leadership in materials modelling, simulations, discovery and design. To drive this transition,
MaX focuses on creating an ecosystem of capabilities, software applications and data workflows and analysis on HPCoriented material simulations. A major effort is on providing training and services for the broader HPC industrial and
academic community. It also brings widely used open-source, community codes in quantum simulations of materials
towards exascale and extreme scaling performance.
POP2 – Performance Optimisation and Productivity
The POP Centre of Excellence gathers leading experts in performance tools/analysis and programming models to
offer services to the academic and industrial communities. This will help them better understand the behaviour of their
applications, suggest the most productive directions for optimizing the performance of the codes and help implementing
those transformations in the most productive way possible.
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BioExcel

Centre of Excellence for Computational Biomolecular Research

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://bioexcel.eu/
CONTACT E-MAIL: rossen@bioexcel.eu
START DATE: 01/11/2015
END DATE: 31/12/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences; Biological Sciences
SIZE: 13 partners
TOTAL COST: € 7,998,833.75

TARGET USERS
•
•
•

Academia/Research Institutes
Researchers
Long Tail of Science

•
•
•
•

Large Enterprises
Small & Medium Enterprises
International Organisations
Non-Profit Organisations

ENGAGEMENT WITH EOSC
BioExcel CoE provides the necessary solutions for long-term support of the biomolecular research communities
in academia and industry: fast and scalable software, user-friendly automation workflows and a support base of
expert core developers.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC

EOSC Exchange

•

We have developed a cloud portal for sharing and deployment
on demand of BioExcel applications.

Services for the Long Tail of Science

•

Core applications; Workflow solutions; Extensive training program;
Consultancy and in-depth support.

FAIR Services & Practices

•

BioExcel partners have been involved in the establishment of the
FAIR concept from the very beginning and continue contributing.

Future Governance of EOSC

•

Business models.

COMMUNITY ENGAGEMENT
EOSC PROMOTION & DISSEMINATION
BioExcel has a strong network of academic and industrial researchers in the field of biomolecular
modelling and simulations.
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ChEESE

Center of Excellence for Exascale in Solid Earth

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://cheese-coe.eu
CONTACT E-MAIL: cheese-coe@bsc.es
START DATE: 01/11/2018
END DATE: 31/10/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences; Earth and related
environmental sciences
SIZE: 12 partners
TOTAL COST: € 7,683,241.25

TARGET USERS
•
•
•

Academia/Research Institutes
Researchers
Government/Public Administration

•
•

Large Enterprises
Small & Medium Enterprises

ENGAGEMENT WITH EOSC
ChEESE is currently engaged with the European Plate Observing System (EPOS),
which is participating in the EC proposal to build and utilise the EOSC.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services

•

Finding & registering data across different repositories.

EOSC Exchange

•

The Centre is working on an HPC code repository.

Services for the Long Tail of Science

•

The Centre is developing services on early warning, urgent
computing and hazard assessment for Natural Hazards.
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CompBioMed2

A Centre of Excellence in Computational Biomedicine

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://www.compbiomed.eu/
CONTACT E-MAIL: compbiomed-suggestions@ucl.ac.uk
START DATE: 01/10/2019
END DATE: 30/09/2023
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Medical & Health Sciences;
Health biotechnology
SIZE: 15 partners
TOTAL COST: € 8,345,472.50

TARGET USERS
•
•
•

Academia/Research Institutes
Researchers
Government/Public Administration

•
•
•

Small & Medium Enterprises
Policy/Funding Agencies
International Organisations

ENGAGEMENT WITH EOSC
The CompBioMed Software Hub is featured in the EOSC Marketplace, addressing the needs of the
computational biomedicine research community, which can use the Hub to access the resources developed,
aggregated and coordinated by CompBioMed. Software for Cardiovascular, Molecular Medicine and Neuromusculoskeletal Medicine. The Software Hub contains links to documentation, media, tutorials and training
material, for the software related to the CompBioMed project.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC

EOSC Core Horizontal Services

•

Finding & registering data across different repositories.

FAIR Services & Practices

•

CompBioMed2 has a partner that works closely on the FAIR data
principles at SURFsara.

Future Governance of EOSC

•

Regulatory models.

COMMUNITY ENGAGEMENT
USE CASE
The biomedical aspect of CompBioMed is particularly suitable for engaging the general public
and related communities.
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E-CAM

A Path to Extreme-scale Computing for Industry and Academia

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://www.e-cam2020.eu/
CONTACT E-MAIL: info@e-cam2020.eu
START DATE: 01/10/2015
END DATE: 30/09/2020
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences; Physical Sciences
SIZE: 18 partners
TOTAL COST: € 4,836,896.25

TARGET USERS
•
•
•

Academia/Research Institutes
Researchers
Small & Medium Enterprises

ENGAGEMENT WITH EOSC
E-CAM's online training portal is featured in the EOSC Portal, it represents an educational resource mainly for
the materials and life sciences communities. The portal collects all the content captured at Extended Software
Development Workshops, allowing to revisit the lectures or demonstrations after the meeting. The material
varies from talks focused on state-of-the-art methods to tutorials on the writing of robust software and
performance optimization on massively parallel computer platforms.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC

EOSC Core Horizontal Services

•

Authentication.

FAIR Services & Practices

•

All data available on the portal is Accessible
and Reusable.

COMMUNITY ENGAGEMENT
TRAINING
The portal is built using Clowder, a scalable data repository where people can share, organize and analyze data. It is intended to
help build a repository for the extended E-CAM community to store training/background material, and that allows contributors
to the repository to disseminate their training/expository material more widely for constructive use in future events.
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EoCoE II

Energy oriented Centre of Excellence

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://www.eocoe.eu/
CONTACT E-MAIL: contact@eocoe.eu
START DATE: 01/01/2019
END DATE: 31/12/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences; Computer and
information sciences
SIZE: 17 partners
TOTAL COST: € 8,621,955.25

TARGET USERS
•
•
•
•

Academia/Research Institutes
Researchers
Government/Public Administration
Large Enterprises

•
•
•
•

Small & Medium Enterprises
IT Consultancy
Policy/Funding Agencies
International Organisations

ENGAGEMENT WITH EOSC
As of the moment, EoCoE is not directly involved with the EOSC. Going forward, it is interested in disseminating
codes, tools and services in EOSC: The Software as a Service (SaaS) portal would be the main access gate for
these.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services

•

Test and tune Software as a Service (SaaS) portal for HPC simulation codes.

EOSC Exchange

•

EoCoE will provide a set of tools and libraries that facilitate the
use of HPC simulations for energy applications.

•

Participation in the EOSC User Forum and provide feedback on the
added-value of the successive releases of the EOSC platform.

Future Governance of EOSC

COMMUNITY ENGAGEMENT
TRAINING
Workshops and hackathons; Interactive webinars; Online training and tutorials. Training sessions are recorded
and focus on the codes developed and improved in EoCoE, on the analysis and improvement of code
performances, and, as a whole, on energy-related HPC simulations.
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ESiWACE

Centre of Excellence in Simulation of Weather and Climate in Europe

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://www.esiwace.eu/
CONTACT E-MAIL: esiwace@dkrz.de
START DATE: 02/01/2019
END DATE: 01/12/2022
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences
SIZE: 19 partners
TOTAL COST: € 8,035,063.75

TARGET USERS
•
•

Academia/Research Institutes
Researchers

•
•

Large Enterprises
Data Centre

ENGAGEMENT WITH EOSC
ESiWACE is pushing the frontiers of high-resolution Earth System Modelling. It is closely collaborating with the
EU project Infrastructure for the European Network for Earth System Modelling (IS-ENES). IS-ENES is contributing to EOSC by providing access to the data generated in climate research via the ENES Climate Analytics
Service (ECAS) and a related user-oriented virtual research environment called “ECAS Lab”.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC

Federated Data
Services for the Long Tail of Science
FAIR Services & Practices

•

Climate data is provided worldwide via the Earth
System Grid Federation (ESGF).

•

Access to data available through ESGF is mostly
open to users, requiring registration.

•

The search portal features a faceted search and datasets
are made available through download scripts. ESGF also
offers OPeNDAP access.
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EXCELLERAT

The European Centre of Excellence for Engineering Applications

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://www.excellerat.eu/
CONTACT E-MAIL: excellerat-main@lists.projects.hlrs.de
START DATE: 01/12/2018
END DATE: 30/11/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Engineering
SIZE: 12 partners
TOTAL COST: € 7,884,757.50

TARGET USERS
•
•
•
•

Academia/Research Institutes
Researchers
Government/Public Administration
Large Enterprises

•
•
•
•

IT Consultancy
Data Centre
Data Provider
Policy/Funding Agencies

•
•
•

International Organisations
Small & Medium Enterprises
Non-Profit Organisations

ENGAGEMENT WITH EOSC
EXCELLERAT is not directly involved with the European Open Science Cloud at the moment, but it has taken
part in several key EOSC-related events such as the EOSC-hub Week 2019, in order to explore the potential
areas of collaboration.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services

•

Finding & registering data across different repositories.

Federated Data

•

Benchmark cases to be used by the engineering community but
also by system/software/hardware vendors or ISVs.

•
•

Legal models.
Business models.

Future Governance of EOSC

COMMUNITY ENGAGEMENT
EOSC PROMOTION & DISSEMINATION
Organisation of targeted work shops for the engineering community and the Excellerat users.
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HiDALGO

HPC and Big Data Technologies for Global Systems

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://hidalgo-project.eu/
CONTACT E-MAIL: contact@hidalgo-project.eu
START DATE: 01/12/2018
END DATE: 01/11/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Engineering and Technology; Electrical
engineering, electronic engineering, information engineering
SIZE: 12 partners
TOTAL COST: € 7,991,500.00

TARGET USERS
•

Academia/Research Institutes

•

Small & Medium Enterprises

•

Researchers

•

Data Provider

•

Long Tail of Science

•

Policy/Funding Agencies

•

Government/Public Administration

•

International Organisations

•

Large Enterprises

•

Non-Profit Organisations

•

Other

ENGAGEMENT WITH EOSC
HiDALGO is not directly involved with the EOSC at the moment; however, its current work features IT as a mean
to support the achievement of the Sustainable Development Goals, specifically integrating workflows and data
in complex process simulations.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services
EOSC Exchange
Future Governance of EOSC

•

Finding & registering data across different repositories.

•

Integration of HPDA with HPC supported with AI
mechanisms (i.e. simulation and visualisation tools).

•

Business models.

COMMUNITY ENGAGEMENT
TRAINING
Webinars and workshops on simulation and visualisation, HPC development, global challenges
(non-tech), among others. Online or F2F. Availability of training material and courses through
online teaching platforms. Promotion and UCs provision are not excluded.
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MAX

Materials design at the eXascale

•
•
•
•
•
•
•
•

PROJECT WEBSITE: http://www.max-centre.eu/
CONTACT E-MAIL: info@max-centre.eu
START DATE: 01/12/2018
END DATE: 30/11/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Natural Sciences; Physical sciences
SIZE: 14 partners
TOTAL COST: € 8,496,557.50

TARGET USERS
•
•
•
•

Academia/Research Institutes
Researchers
Government/Public Administration
Large Enterprises

•
•
•
•

Small & Medium Enterprises
Data Centre
Data Provider
Policy/Funding Agencies

ENGAGEMENT WITH EOSC
MaX is currently collaborating with EOSC and has already participated in key events throughout 2019, including
the EOSC-hub Week. Such tools as AiiDA and Materials Cloud Archive are paving the way for new
computational materials science and for granting streamlined access to HPC.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services

•
•

Search data to register data as digital identifiers
Finding & registering data across different repositories.

Federated Data

•
•

MaX is planning to create a new entry in the EOSC
Marketplace for the Materials Cloud Archive.

EOSC Exchange

•

Via the Materials Cloud Platform, including AiiDA lab.

•

All codes and high-throughput tools developed within MaX
are used in production for scientific publication.

•

MaX is a sponsoring partner of the newly-created Snow White Implementation Network within GO-FAIR. Many PIs of MaX are direct partners and
the official manifesto will be online soon on the Go-FAIR website.

•
•

Business models.
Regulatory models.

Services for the Long Tail of Science
FAIR Services & Practices
Future Governance of EOSC

COMMUNITY ENGAGEMENT
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TRAINING

USES CASES

MaX performs tutorials using Virtual Machines, in
particular the Quantum Mobile, planning to switch
to AiiDA lab (i.e., on the cloud), which is also a
registered service on the EOSC Marketplace.

HPC and High Throughput Computing (HTC)
approaches to the simulation of electronic structure
and materials modelling problems.

POP2

Performance Optimisation and Productivity

•
•
•
•
•
•
•
•

PROJECT WEBSITE: https://pop-coe.eu/
CONTACT E-MAIL: pop@bsc.es
START DATE: 01/12/2018
END DATE: 30/11/2021
FUNDING PROGRAMME: Horizon 2020
FIELD OF EXPERTISE: Computer Science
SIZE: 7 partners
TOTAL COST: € 7,605,998,75

TARGET USERS
•
•

Academia/Research Institutes
Researchers

•
•

Large Enterprises
Small & Medium Enterprises

ENGAGEMENT WITH EOSC
The objective of POP2 is to continue and improve the POP project, operating a Centre of Excellence in Computing Applications in the area of Performance Optimisation and Productivity with a special focus on very large
scale towards exascale.

POTENTIAL AREAS OF COLLABORATION WITH THE EOSC
EOSC Core Horizontal Services

•

Finding & registering data across different repositories.

Federated Data

•

Access to Performance Data.
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eoscsecretariat.eu

This report was assembled by the EOSCsecretariat.eu project, which has received funding from the European Union's Horizon Programme
call H2020-INFRAEOSC-05-2018-2019, Grant Agreement No. 831644.
The information and views set out in this report are those of the authors and do not necessarily reflect the official opinion of the European Commission, which cannot be
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held responsible for the use which may be made of the information contained therein. Reproduction is authorised provided the source is acknowledged.

March 2020

 @EoscSecretariat
 /company/eoscsecretariat/

