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Blue-Cloud VRE

Architecture 

System of Systems
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



Enable

Repeat, Reproduce, Reuse, Evaluate
Active collaboration
Effective sharing
Provenance and attribution

Adopt

As-a-service approach
Standards
Economy-of-scale to reduce operational costs

A SoS to support and promote Open Science
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Blue-Cloud VRE 
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One place to 
discover and 

access

One place to 
store, share, and 

preserve

One place to 
execute analysis 
and processes
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Blue-Cloud VRE



The first step enables users to 
identify interesting data 

collections, with free search, 
geographic and temporal 

criteria

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
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One place for discovery

SeaDataNet EMODnet Chemistry

Argo
EurOBIS

EcoTaxa



Compose and 
submit shopping 

request at the 
granule level

Retrieve the 
datasets by 

downloading from 
the Dashboard

Push datasets to 
the Blue-Cloud VRE 

Data Pool
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One place for access



Common workspace and dataspace to easily exploit technologies and 
services not designed to work together
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One place for storing, sharing, and preserving datasets

File System
• Fault-tolerant 
• Fully-replicated
• Encrypted 
• Compressed 

Versioning Provenance Controlled 
Sharing
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Storage Layer

Pros Cons

Compressed

Replicated 
Distributed

Fault-tolerant

Slower

High Latency 

Pros Cons

Low Latency

Single Site

Faster

Accessible only 
via URIs 

Deleted after 
24 hours

Pros Cons

Low Latency 

Faster

Large Volume 
(1TB)

Linked only to 
JupyterHub

Single Site

DataspaceWorkspace Volatile
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One place for executing analysis and processes

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

13/02/2023

Technical 
Knowledge Services

+ services

+ resources

+ 
collaboration

as on your 
desktop



Active-Passive Cross-site replication
Distributed processing across sites

Expansion by empowering the 
federation with EGI, WEkEO, EUDAT, 

JERICO-CORE 

Integration of services delivered by 
EGI-ACE, iMagine, 

and FAIR-EASE
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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
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The Blue-Cloud VRE is ready for you

Visit
https://blue-

cloud.d4science.org

Register
with your identity 

Access
Blue-Cloud 2026

Exploit
Blue-Cloud Lab

Explore
Demonstrators

Your VLab
Your needs

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


Evolution
Today
1.624

April ‘23
3.248

Jan. ‘24
4.976

Dec. '24
11.100

D4Science is a federated 
digital infrastructure  
promoting Open Science 
• 4 sites (1 Pisa, 3 @ GARR)
• 3590 CPUs core
• 13 TB RAM
• 600 TB Storage
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The Blue-Cloud VRE exploits the D4Science infrastructure

D4Science is owned and managed by CNR 
It supports ESFRI RIs, national and European 
projects, national and international initiatives 

Computing and storage resources and IT 
support are granted for 2 additional years 

after the end of the project

Pisa 
CPUs



Collaboration Sharing Reuse Reproducibility  
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One common place

Blue Cloud VRE promotes Open Science




