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N EO0SC | Blue-Cloud2026 Blue-Cloud VRE

Architecture

Blue-Cloud VRE is built with dedicated services leveraging on existing e-infrastructures
and marine infrastructures, EOSC resources and services

Extensible

Blue-Cloud VRE integrates services and
resources resulting from existing marine
initiatives

Open
Blue-Cloud VRE promotes open science
and practices
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CNEeOnSC Blue-Cloud2026 Blue-Cloud VRE
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Enable

2 Repeat, Reproduce, Reuse, Evaluate
Active collaboration

Effective sharing

Provenance and attribution
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Adopt

e As-a-service approach
Standards
e Economy-of-scale to reduce operational costs
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One place to One place to One place to
discover and store, share, and execute analysis
access preserve and processes
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N eosC \ Blue-Cloud2026 One place for discovery

I I I I

Sea Data Nt ;
“l \‘L,/:

Blue Data Infrastructure Types of data sets Logo and link
SeaDataNet CDl service Marine physics, bathymetry, chemistry, geology, geophysics, and biology observation data sets &mm 3

EMODnet Chemistry data products Marine chemistry data collections and interpolated map products

EurOBIS - EMODnet Biology Marine biogeographic data collections with taxonomy and distribution §

Euro-Argo and Argo GDAC Ocean physics and marine biogeochemistry observation data from Argo floats g
@

ELIXIR- European Nucleotide Archive (ENA) Nucleotide sequencing data and information on marine species E"'/(""'.i*"—ﬁ"_'l é

EcoTaxa Taxonomic annotation data of images on planktonic biodiversity TEcoTaxa g

SeaDataNet data products Aggregated marine data collections and climatologies, such as for Temperature & Salinity &mm g

ICOS-Marine Long-term oceanic observations of carbon uptake and fluxes for understanding the global carbon cycle ICOS\

SOCAT - Surface Ocean CO2 Atlas SOCAT version 2020 with quality-controlled surface ocean fCO2 measurements from 1957 to 2020 Sgc_,_af

EMODnet Bathymetry EMODnet Bathymetry World Base Layer is used as base map in the interface E:thri

The second step enables users
to drill down per interesting
BDI to get more specific data

sets at granule level, using
again free search, geographic
and temporal criteria

The first step enables users to
identify interesting data
collections, with free search,

geographic and temporal
criteria
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N EeOnSC \ Blue-Cloud2026 One place for access
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Compose and Retrieve the
submit shopping datasets by

request at the ownloading from

granule level the Dashboard

Push datasets to
the Blue-Cloud VRE

Data Pool
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N eosC \ Blue-Cloud2026 One place for storing, sharing, and preserving datasets

e Common workspace and dataspace to easily exploit technologies and

services not designed to work together
|" | . & | ~
Controlled
Provenance

Versioning Sharing

o

(¢ File System

e Fault-tolerant
e Fully-replicated

e Encrypted
e Compressed

13/02/2023 Blue-Cloud Kick-Off Meeting



N E0SC Blue-Cloud2026 Storage Layer

Workspace Dataspace Volatile

Pros Cons
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Pros Cons Pros Cons

Replicated High Latency
Distributed
m

Large Volume
(1TB)

Accessible only
via URIs
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One place for executing analysis and processes

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

13/02/2023

S
Jupyter
N’

JupyterHub

JupyterHub enables the exploitation of computational environments and
resources without burdening users with installation and maintenance tasks.
This JupyterHub environment is (j) preconfigured with libraries and packages
to ease the execution of common data analytics tasks, and (i) provides
access to the Workspace enabling sharing of resources with other members
much easier.

a

Analytics Engine

Analytics Engine (DataMiner) permits the execution of an array of analytics methods
by transparently relying on distributed computing infrastructure. Executions can run
either on multi-core machines or on different computational platforms, such as
D4Science and other different private and commercial Cloud providers.

New software can be integrated by using the dedicated Software Importer (SAl).

RStudio

RStudio provides an integrated development environment for R. It includes a console
and a syntax-highlighting editor and it enables code execution. Tools for plotting are
also included.

This RStudio environment is (i) preconfigured with libraries and packages to ease the
execution of common data analytics tasks, and (i) provides seamless access to the
Workspace enabling sharing of resources with other members much easier.

&

Catalogue

Catalogue contains a list of dataset and products produced by the Blue-Cloud Virtual
Laboratories and the methods used to generate such products. All the Catalogue
items are accompanied with rich descriptions capturing general attributes, e.g. title
and creator(s); accessibility properties; technical properties, e.g. size and format;
legal and ethical attributes, e.g. whether containing personal data; intellectual
properties, e.g. licences.

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

START

e itis powered by a cluster of DataMiner servers, each with 16 cores and 32 GB RAM.
e |tis powered by a cluster of RStudio servers, each with 16 cores and 32 GB RAM.

e ltis powered by JupyterHub with a maximum of 8 cores and 32 GB RAM per notebook. Jupyterl
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CNeO0SC Blue-Cloud2026 Main Objectives

« To expand and further develop the functionalities of the Blue-Cloud VRE by federating
more analytical services and more e-infrastructures

« To stimulate further uptake and utilisation of the Blue-Cloud VRE services and
capabilities for developing Virtual Labs by Blue Data Infrastructures

« To ensure long-term EOSC integration, alignment and growth of the EU digital
ecosystem required to support research of Oceans, seas, coastal & inland waters via
sustained mechanisms for community dialogue

Active-Passive Cross-site replication Expansion by empowering the Integration of services delivered by
federation with EGI, WEKEO, EUDAT, EGI-ACE, iMagine,

Distributed processing across sites JERICO-CORE and FAIR-EASE
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CNEOSC | Blue-Cloud?2026 The Blue-Cloud VRE is ready for you

~hytoplankton EQV (Dem. 1) - C I 0 u d 2 0 2 6

The Zoo-Phytoplankton EOV Viab is the implementatior !
B : @ Blue-Cloud 2026 B loud 0 pducts demonsra: Iorates and grows the
’ 1 ecosystem into EOSC,
Blue-Cloud 2026, a federated European FAIR and

viti } j on Genomics (Dem. 2 2ss to multidisciplinary datasets
e activities, sharing of files and discussions on the - @ Plankton Genomics (Dem. 2) P! ry
and inland waters i cloud.

Or sign in with

£-Cloud2026

Blue-Cloud | Gateway
To support the Blue-Cloud 2026 project

-situ and earth observations) and
Onih i f the Blue-Cloud 2026 v - s i - - The demonstrator 'Plankton Genomics' is led by the Europear,
10 Academic / other i Linkedin T TTREmIOLD DLe e ; L e LI L Bioinformatics Institute (EMBL-EBI), in collaboration with the bols/services, and computing
n = consortium can request access to this Viab. Flanders Marine Institute (VL1Z) and the Faculty of Sciences

G Google Twitter Enter Blue-Cloud 2026 Project ViLab > SClence use cases.

re »

Request Support

D) GitHub M onrisTI /arine Env. Indicators (Dem. 3) upon the Blue-Cloud

Cnvironmental Indicators Viahy,

Visit Register Access Exploit Explore Your VLab

https://blue-
cloud.d4science.org with your identity Blue-Cloud 2026 Blue-Cloud Lab Demonstrators Your needs
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https://blue-cloud.d4science.org/
https://blue-cloud.d4science.org/
https://blue-cloud.d4science.org/group/bluecloud-gateway/explore?siteId=393359286
https://blue-cloud.d4science.org/group/blue-cloudlab

CNHEeOSC Blue-Cloud2026 The Blue-Cloud VRE exploits the D4Science infrastructure

//) D4SCIENCE

Pisa '« 1.624 w 3248 g 495/6

CPUs Today = April‘'23 == Jan. ‘24
D4Science is a federated D4Science is owned and managed by CNR
digital infrastructure It supports ESFRI Rls, national and European
promoting Open Science projects, national and international initiatives
« 4 sites (1 Pisa, 3 @ GARR)
* 3590 CPUs core Computing and storage resources and IT
- 13 TB RAM support are granted for 2 additional years

. 600 TB Storage after the end of the project
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G
REPRODUCIBILITY

Collaboration Sharing Reproducibility

Blue Cloud VRE promotes Open Science
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