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The Foundational Backbone of the Node
These services ensure trust, transparency and operational excellence across the EOSC federation.

e AAIl (Authentication and Authorisation Infrastructure): unified and secure access to
federated resources.

e Monitoring and Accounting: continuous tracking of usage, performance and reliability.

e (Catalogue: discovery and access to datasets, tools and applications through the EOSC
federation.

e Workflow Management: orchestration of complex analytical processes and reproducible
pipelines.

e Helpdesk and Support: single entry point for user requests, onboarding and operational
assistance.

e Order Management: coordination and delivery of services across the federated env.
(through the on-demand creation of Virtual Labs)
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CNEOSC Blue-Cloud2026 Generic Services overview

Generic services provide:

e |ntegrated FAIR Federated Marine Capabilities:
e Data Discovery and Access through harmonised catalogues
e Data Lakes enabling high-performance subsetting of marine and climate datasets
* Integration of CMEMS, EMODnet and EDITO resources for predictive analytics

e Open Data Publishing connected to the EOSC Knowledge Graph

e Collaborative Research Environments including File Sync and Share, Interactive
Notebooks and data analytics tools

e Cloud and High Performance Computing for model training and simulation
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Generic services provide:

e Integrated FAIR Federated Marine Capabilities:
e Data Discovery and Acre-- “\a\‘\oﬂ ‘monised catalogues
* Datalakes~"  oyX pYe_s,. «urmance subsetting of marine and climate datasets
* |Integl Pa\'\ O _.«:icMS, EMODnet and EDITO resources for predictive analytics

e Open Data Publishing connected to the EOSC Knowledge Graph

e Collaborative Research Environments including File Sync and Share, Interactive
Notebooks and data analytics tools

¢ Cloud Computing for model training and simulation
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N EeO0SC Blue-Cloud2026 Open Data Publishing - Catalogue Architecture

Welcome to the Blue-Cloud Catalogue!
F . I S & S h Here you will find data, products, and resources of interest for the Blue-Cloud community.

I e yn C a re In particular, the Catalogue features datasets and products resulting from the Blue-Cloud Virtual Laboratories and
the methods used to generate them.

Every Catalogue item is accompanied by rich descriptions capturing general attributes to enhance FAIRness:

= title and creator(s)
« accessibility properties

S - I « technical properties, e.g. size and format
OCIa « legal and ethical attributes, e.g. whether containing personal data
« intellectual properties, e.g. licences

Browse the Blue-Cloud Catalogue now!

URI-Resolver . Items Search Blue-Cloud Catalogue statistics
gCat Service [sesor 56 11 11 5

items virtual labs  groups types
See All ltems See All Tags
S Browse by Virtual Labs
2 Blue-Cloud & Blue-Cloud
D4S-Ckan-Service e -
Blue-Cloud (35) Zoo-Phytoplankton Marine PlanktonGenomics ( Blue-Cloud Lab (3)
EOV (7) Environmental 3)

Indicators (7)
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Other D4Science Services

See All Virtual Labs
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Deliverable (32) Service (16) Dataset (5) Provider (2) Method (1)
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Browse by Types

7//) D4SCIENCE

See All Types
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N EeOSC Blue-Cloud2026 Catalogue Main Concepts

The Catalogue has been
designed to publish Items, i.e.,
a digital objects.

Every item published in the

catalogue:
* has a Type, which highlights its
features:

* each type is associated to a
specific Metadata Profile (or
schema).

« belongs to one (an only one)
Virtual Lab (aka Ckan
Organization);

* is associated with one or more
Groups which is used to collect
items by certain characteristics,
e.g., subject, theme;

Items Search Blue-Cloud Catalogue statistics
Insert keywords here ‘ 56 1 1 1 1 5
items virtual labs  groups types
See All ltems See All Tags
Browse by Types
Deliverable (32) Service (16) Dataset (5) Provider (2) Method (1)
T See All Types
Browse by Virtual Labs
2 Blue-Cloud A5 2 Blue-Cloud
Project Lab

Blue-Cloud (35) Zoo-Phytoplankton Ma ne Plankton Ge nomics (
EOV (7) Environmental
lndc tors (7)
Virtual Labs

Blue-Cloud Lab (3)

See All Virtual Labs

Browse by Groups
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O

Researchers (14) research-groups (10) Research Resear che Research
mmmmmmm ities (10) groups projects (9)
research- research- policy-makers (5 Students (3) research-
organisations ( networks (6) managers (3)
Grou ps
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NHEeOSC
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Kernel
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# readme_Notebook1.2.ipyni X
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Demonstrator 2 - Notebook 1.2. - Creating protein functional
clusters for Notebook 2

Pavla Debeljak, Eric Pelletier & Lucie Bittner

Corresponding author/maintainer: pavla.debeljak@mnhn.fr

Introduction

Recent metagenomic studies have revealed that marine plankton is far more diverse than previously thought (Carradec et al. 2018,
Duarte et al. 2020), with hundreds of thousands of genetically distinct taxa and more than 150 million genes documented, however
more than half of the planktonic ‘omic’ sequences have still unknown taxonomy andjor function, especially in terms of sequences
with eukaryotic origin. These unprecedented amounts of data on planktonic communities call for the need of innovative data-driven
methodologies to quantify and observe their biogeographic importance.
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N EO0SC Blue-Cloud2026 Collaborative Research Environments - VLab tools

Highly Configurable
Jupyter Notebook env.

Core & Generic
Services

[ et }
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Rstudio Version 4+
env.
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Analytics Engine
Custom Service/Apps

VLab tools
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N EeO0SC Blue-Cloud2026 Collaborative Research Environments — Analytics Engine
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N EO0SC Blue-Cloud2026 Analytics Engine - Cloud Computing Platform - CCP

Analytics Engine - CCP in a nutshell

. User-friendly data analytics platform offering on-demand,
scalable computing resources on the Cloud.

. Supports method import and execution, allowing collaboration
through the sharing of methods, inputs, executions, and results
with colleagues.

. Facilitates seamless team collaboration by enabling users to work
together, sharing the same data and applications.

. Built on modern technologies such as containerization, REST
APls, and JSON, ensuring flexibility, scalability, and
interoperability.
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N EOSC Blue-Cloud2026 Cloud Computing Platform

CCP main features

Import and execute methods via WEB Ul or standard APIs (REST - OGC
processes, WPS2)

. Support multiple heterogeneous execution infrastructures

In particular containerised infrastructures for complete isolation and
polyglot capabilities

Automatic generation of client adapter code supporting Python, R, Julia,
Bash, Jupyter and more...

Management of Provenance
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N EOSC Blue-Cloud2026 Cloud Computing Platform

CCP logical architecture

Infrastructure A Infrastructure B
Host 1 Host 2 ] [ Host 3 ] [ Controller ] [ Controller ] [ Host 1h
I yi k' I yi s LY I
S N
NS N
[ Controller API ]
[ Workflow Orchestrator ]
N\
Method & Execution Infrastructure & Loaging Service
Identity and Access Registry Runtime Registry gging
Management J
[ Infrastructure Manager
-
|: Execution Manager J [ Method Manager ]
@ [

_ -
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N EOSC Blue-Cloud2026 Cloud Computing Platform

CCP execution infrastructures

7/) D4SCIENCE | PROD 7//) D4SCIENCE | DEV

- Developers’ laptop
=P —

«3 Galaxy|9ocker
GPU GPU
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N EeOnSC Blue-Cloud2026

Ecosystem
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N EOSC Blue-Cloud2026 Cloud Computing Platform

Method life-cycle (on Docker/Swarm infrastructure)

EXECUTION
REQUEST

‘ I DEPLOY '

- —

&'/

N

X Error condition
[ J

I

Scriptable for fine tuning

Install libraries, pull code, fetch files

from workspace

Fed with input parameters and
useful variables such as Token and

UNDEPLOY

2 for fine tuning
fs or commands with input
ers

Several input types including Arrays,
secrets, local and remote files,...
flexible output specification

Special inputs for governing
container images, maximum
duration, semantic annotation

From Ul, code, Galaxy, ...

ble timeout
URIs ince for coarse grained
: n
IROR HANDLING l ° Fed with input parameters and
useful variables such as Token and

URIs

e

Could be scriptable but not for
container based environments
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N EOSC Blue-Cloud2026 Cloud Computing Platform

Power and flexibility of containers

Application
deps.
Application
code pytorch
Prog. Lang. Git repo, configs Git repo, configs
runtime

OS Libraries python 3.8

Operating Git, CUDA
System

cupv/nvidia-

Ubuntu 24.04 cuda
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N EOSC Blue-Cloud2026 Cloud Computing Platform

Consolidation for reproducibility

Application
deps.
Application
code

Prog. Lang.
runtime

OS Libraries

Operating
Syt me/mymetho me/mymetho
ystem d:vi d:v2
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N EeOSC Blue-Cloud2026 Conclusion - Core and Generic Services

What Core and Generic services enable to achieve:

Seamless integration of distributed data and services

Advanced computing and reproducible analytics

Interoperability within the EOSC Federation to connect Science
and Policy for a sustainable ocean
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