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N eosC ‘ Blue-Cloud2026 EU H2020 Blue-Cloud project (2019 — 2022)

e To explore and demonstrate the potential of cloud based
open science supporting research for ocean sustainability,
and UN Decade of the Oceans and G7 Future of the Oceans

FUTURE OF THE SEAS
& OCEANS INITIATIVE

OOV FES
e To deploy a cyber platform with smart federation of

==V multidisciplinary data repositories, analytical tools, and

/)(\g cipiinary
@ computing facilities

20 2 1 United Nations Decade
of Ocean Science
2030 for Sustainable Development

e To develop a marine thematic European Open Science
. EUROPEAN OPEN Cloud (EOSC) serving the blue economy, marine
environment & marine knowledge agendas

SCIENCE CLOUD
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e Developing and deploying a Virtual Research
Environment (VRE) with an array of services for
configuring and running virtual labs for specific
analytical workflows, use cases and
demonstrators

e Applying common standards and
interoperability solutions for providing
harmonized metadata and data

e Developing and deploying harmonized
discovery and access to established European
marine data management and processing
infrastructures

Blue-Cloud overarching concept

Added-value services
and Applications
VRE - Cloud Platform

Downstream
services

Standards
OGC, ISO, W3C
Vocabularies

Upstream
services

Discovery and Access
to data sets from
many resources




N eonsc ‘ Blue-Cloud2026 Blue-Cloud federation of major infrastructures
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Blue-Cloud key products and services

e Blue-Cloud Data Discovery & Access service, federating key
European data management infrastructures, to facilitate users in

finding and retrieving multi-disciplinary datasets from multiple

= )
’ repositories

e Blue-Cloud Virtual Research Environment infrastructure to
provide a range of services and to facilitate orchestration of
computing and analytical services for constructing, hosting and

operating Virtual Labs for specific applications

e Blue-Cloud Virtual Labs, configured with specific analytical
workflows to serve as Demonstrators, which can be adopted

58l b
and adapted for other inputs and analyses
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N eosC ‘ Blue-Cloud2026 Blue Cloud Discovery and Access service
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European Ocean Biodiversity “ SURFACE OCEAN CO, ATLAS
Information System

e Facilitates users:

e Federated search for discovering interesting data sets (currently
more than 10 million) in a two step approach

e Federated retrieval of identified data sets using a shopping
basket mechanism

e Download of data sets or push to Blue-Cloud VRE

e Facilitates managers of Blue Data Infrastructures:
e Wider outreach to potential users
e Stay informed about data requests and users for their repository
e Periodic reporting of downloads from their repository
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Collaboration Sharing Reproducibility

Blue Cloud VRE promotes Open Science




N eosC ‘ Blue-Cloud2026 VRE: One place for storing, sharing, and preserving datasets

e Common workspace and dataspace to easily exploit technologies and
services not designed to work together
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N eonsc ‘ Blue-Cloud2026 VRE: One place for executing analysis and processes

®interactive notebooks via JupyterHub and community-specific applications
delivered as a Docker container extend the Analytics framework

Development and integration environment for R, Python, and other supported software languages

—

Jupyter START ¥ * it is powered by a cluster of DataMiner servers, each with 16 cores and 32 GB RAM.
* |tis powered by a cluster of RStudic servers, each with 16 cores and 32 GB RAM.
JupyterHub RStudio * |tis powered by JupyterHub with a maximum of 8 cores and 32 GB RAM per notebook. Jupytert
JupyterHub enables the exploitation of computational environments and RStudio provides an integrated development environment for R. It includes a console L J
resources without burdening users with installation and maintenance tasks. and a syntax-highlighting editor and it enables code execution. Tools for plotting are
This JupyterHub environment is (i) preconfigured with libraries and packages also included.
to ease the execution of common data analytics tasks, and (i) provides This RStudio environment is (j) preconfigured with libraries and packages to ease the
access to the Workspace enabling sharing of resources with other members execution of common data analytics tasks, and (i) provides seamless access to the
much easier, Workspace enabling sharing of resources with other members much easier. TeCh n ica|
Services
Knowledge

a g

Analytics Engine Catalogue

Analytics Engine (DataMiner) permits the execution of an array of analytics methods Catalogue contains a list of dataset and products produced by the Blue-Cloud Virtual

by transparently relying on distributed computing infrastructure. Executions can run Laboratories and the methods used to generate such products. All the Catalogue

either on multi-core machines or on different computational platforms, such as items are accompanied with rich descriptions capturing general attributes, e.g. title as on your
D4Science and other different private and commercial Cloud providers. and creator(s); accessibility properties; technical properties, e.g. size and format; d k

New software can be integrated by using the dedicated Software Importer (SAl). legal and ethical attributes, e.g. whether containing personal data; intellectual €s top

properties, e.g. licences.
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https://zenodo.org/record/7663960/files/Blue-Cloud Virtual Labs in support of Sustainable Development Goals.pdf?download=1

N EO0SC | Blue-Cloud2026 Conclusions about Blue-Cloud pilot

e The federation of BDIs by the Blue-Cloud Data Discovery & Access service has
demonstrated its feasibility and indicated that more can be gained by streamlining
and expanding the discovery and access processes at connected BDIs, in particular
their web services.

e The modular architecture of the Blue-Cloud VRE is scalable and sustainable. It
provides a platform for configuring more dedicated VLabs, and targeting broader
(groups of) users, both developers and users, interested in elaborating VLab results.

e The pilot Blue-Cloud project has also confirmed that the EU marine community is
interested in further exploring and exploiting this potential for accelerating
knowledge and science-based solutions to aquatic challenges.

10/05/2023 13
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Blue-Cloud Mission to 2030

Blue-Cloud will evolve as a key component of Europe’s FAIR marine

digital knowledge ecosystem, providing a flagship community of ¢ Blue-Cloud
practice and incubator for data analysis and modelling methods in
support of applied research of the ocean, European seas, coastal and

inland waters.

It will contribute to the successful evolution of the (digital) marine Blue-Cloud
knowledge system requir-ed to supporl: the EU Green Deal and the Strategic Roadmap
UN Agenda 2030, becoming a key link in: Open Scighce nthe oine oGS
e Making ocean & freshwater digital commons accessible to the il & Mlsslbn 030N
wider scientific community via EOSC

e Supporting the development of analytical services and/or Digital Executive Summary b
Twins that add value to the core European Digital Twin of the psring s o ion o il
Ocean (EU DTO) to inform policy making in the delivery of

societal objectives
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Blue-Cloud 2026 in a nutshell

MISSION: To develop further the European federation of marine and inland water data management infrastructures & high quality services

Al. DD&AS

A FAIR compliant Data Discovery
& Access Services > access to
10+ million open data sets &
products by 13 major BDIs

An Open Science Virtual Research
Environment (VRE) federating multiple
e-infrastructures > supporting Analytical
Big Data Workbenches & VLabs

A3. EOVs

3 EOV Workbenches
for highly qualified data
collections

OUTREACH

® 1 Blue-Cloud Hackathon

® 1 Blue-Cloud TV

® 18 Newsletter issues

® 11 Webinars on Blue-Cloud

VRE, DDAS & EOV Workbenches

' ™
— @ @ All EU countries engaged @ 5k+ followers across all the
= —EL::;\}:I ® 3k+ engaged Blue- Cloud platforms
ol community users ® 10+ External Stakeholders
] | AA >
4 N\

@® 3 Blue-Cloud Annual Impact Events
® 3 Ocean Literacy Webinars
® Videos & Interviews

. J
' I
3.000 DATA ANALYTICS SESSIONS PER MONTH - 5,000 HTC DATA ANALYTICS JOBS PER MONTH A6. TRAINING ACADEMY & CATALOGUE
® 3 Online training course on Best Practices for FAIR data principles
@3 Inflo sessign & ccaurc?e on 'Eihe Eﬁ)v V:."orkll:)enc?hes
® 2 online webinars dedicated to the BlueCloud VRE
A4.VLABs - FIVE DOMAIN-BASED VIRTUAL LAB ® 2 dedicated to the DDAS and the innovations introduced
\ ® A series of training sessions on how to use the V0Labs y
®
% oy© 3% 1 % N N
[l 3 ; é N\ 1) POLICY o,
™ St gt
I e 9 G — ® Scientific papers & articles
— @ Restoring healthy oceans, seas, coastal ' “
Coastal Ocean Coastal currents Carbon-Plankton Marine Global Fisheries @ &inland waters in Europe .
observations along  from observations Dynamics Environmental Atlas ® Strategic Roadmap 2030 IR
Europe Indicators ® Cross-domain expansion factsheets
it ‘ DTO Task Force
\_ \_ ® Sustainability Business model AN




CNEeO0SC | Blue-Cloud2026 Virtual Research Environment

Storage,
Blue-Cloud VRE Computing and
services capacities

Federating Computing
multiple e- resources and
infrastructures analytical services

Virtual Labs for
research
challenges

WorkBenches
EOVs




N EOSC Blue-Cloud?2026 Advancing and developing new VLabs

The power of the Blue Cloud and its services will
be showcased by developing 2 new Vlabs (Viabs 1-2)

. . . L ] P
in the Blue Cloud VRE, and advancing Vlabs 3-4-5 W8S Gomais | ool @ @ icos|i (Cemeor woe o v B emso”
Physics Blology
Vlabs make use of marine multidisciplinary data ;ﬂé
from BDIs and other resources, offering innovative == 2E,
data products and analytical tools in the Blue Cloud VLab1 Coastal oceans  VLab2 Coastal currents  VLab3 Carbon-Plankton VLab4 Marine VLab5 Global
observations along Europe  from observations dynamics Environmental Indicators Fisheries Atlas

VRE, demonstrating the added-value of web-based
open science.

DEMONSTRATING OPEN SCIENCE VIA VIRTUAL LABS
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Blue-Cloud analytical WorkBenches will be established for data intensive processes:

developing, validating, and documenting new Blue-Cloud analytical Big Data WorkBenches, together
with EMODnet, Copernicus Marine, and LifeWatch experts, for regularly producing sets of harmonised
and validated data collections for a selection of Essential Ocean Variables (EOVs) in physics,
chemistry, and biology

resulting in high quality EOV collections, instrumental for analysing the state of the environment as
undertaken by EMODnet and Copernicus Marine, use by wider research community, and numerical
simulations as planned by the Digital Twins of the Oceans (DTO).

EOV workbench for physics: temperature and salinity
EOV workbench for eutrophication: chlorophyll, nutrients, oxygen

EOV workbench for ecosystems (plankton)




e Blue-Cloud 2026 actively stimulates synergies with other EU projects and research
communities
e They are invited to explore the Blue-Cloud services and to make use of these, e.g.

by using existing Vlabs for their analyses or by developing their own Vlabs, making
use of the Blue-Cloud computing, analytics and data facilities

e This will expand the Blue-Cloud community and its added-value for the Blue
environment and economy
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Blue-Cloud 2026 Consortium
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A solid, multidisciplinary, committed team of 40 partners from 13 EU countries
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