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An approach to the scientific process based on 
cooperative work and ways of disseminating 
knowledge, improving accessibility to and re-
usability of research outputs by using digital 
technologies and collaborative tools.

What is Open Science?

SOURCE: COMMISSION RECOMMENDATION 
(EU) 2018-790 of 25 April 2018



Open Science Infrastructures

UNESCO, 2023, Open Science Outlook 1

A shared research infrastructure that support
open science and serve the needs of different
communities.

It can be physical, digital and hybrid, include
publication and data repositories, equipment and
other infrastructures for open sharing,
evaluation and reproducibility.

Not only Open Access Repositories…

Repositories typically address a specific part of
the research workflow, while infrastructures are
relevant across the entire research cycle.

What is an Open science infrastructure? 



Open Science practices today: Deposit in OA Repo
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Data Driven and e-infrastructure Research Context

• Data-Driven Scientific 
Activities 

• e-infrastructure
Context

• Providing user with direct 
access to the “place” where 
the research activity is 
performed.

Different 
approach to 

Scientific 
Communica

tion 
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Paradigm shift: coupling of the “place” where research is performed 
with the “place” where research is communicated

the “place” 
where 
research 
activity is 
conducted

the “place” 
where the 
activity is 
published and 
immediately 
communicated
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Paradigm shift proposal



The VRE makes it possible to do more, supporting the entire (data-driven) 
research lifecycle
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Enable

• Reproduce, Reuse, Evaluate

• Active collaboration

• Effective sharing

• Provenance and attribution

Adopt

• As-a-service approach

• Standards

• Economy-of-scale to reduce operational costs

FOSSR VRE as a platform to support and promote Open Science practices
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All of this happens well before their paper is published!
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A prototypical and simplified scientific workflow 
enacted by these components 



FOSSR VRE platform based on D4Science Infra Services

10

promotes Open Science   
practices through the operation of 
a Data Infrastructure service

leverage external systems (e.g. data, storage 
services, computational resources, cloud 
computing infrastructures) 

by exposing them as a common unified space 
of resources

to serve diverse community of researchers

via the provision of tailored services and 
sharing tools

made accessible through a flexible, web-based 
and on-demand environments called Virtual 
Labs
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Evolution

2008 -2012

1.624

2014

3

2014-2020

6.900

Today

D4Science is a federated 
digital infrastructure  
promoting Open Science 

• 4 sites (1 Pisa, 3 @ GARR)

• 6.900 CPUs core

• 29 TB RAM

• 1.400 TB Storage

D4Science is owned and managed by CNR (ISTI) 

It supports ESFRI RIs, national and European 
projects, national and international initiatives 



FOSSR VRE on D4Science
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FOSSR VRE Open Science Services for Virtual Lab tools 
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From theory to practice, where is the FOSSR VRE? -> https://fossr.d4science.org

https://fossr.d4science.org/


Federated Identity and Access Management Service: Academic Login



FOSSR VRE Gateway – Dashboard page (landing page)



FOSSR VLab Home



FOSSR VLab – Jupyter Lab (highly customisable)
Jupyter Notebook is a web-based tool that lets you write and run code, display data, and add documentation in 
an integrated format.



FOSSR VLab – Rstudio 4+
RStudio is an integrated development environment (IDE) for R, a programming language used for statistical 
computing and graphics



FOSSR VLab – Rstudio 4+
RStudio is an integrated development environment (IDE) for R, a programming language used for statistical 
computing and graphics

Workspace shared folders



Analytics Engine – Cloud Computing Platform
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CCP main features

Per-method Web UI and REST API access
via Standard (OGC API – Processes)

Method import support via a dedicated tool supporting 
any prog. language

“out-of-the-box” methods as-a-Service and automatic 
code generation for Python, R, Julia, IPy notebooks

Provenance management 

23

Empowering Reproducible Open Science through the Cloud Computing Platform (CCP) by D4Science - EGI 2024 -Lecce (Italy)



CCP, Methods Editor and Execution
24

Method: 
Script, Algorithm 
Software

Importing phase 

Resulting Web UI &Web API

METHOD 
EDITOR

METHOD EXECUTIONS

Empowering Reproducible Open Science through the Cloud Computing Platform (CCP) by D4Science - EGI 2024 -Lecce (Italy)



CCP, Methods and Method Executions in the Cloud Storage (Workspace)
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Web UI / Web API

METHOD EXECUTIONS

Empowering Reproducible Open Science through the Cloud Computing Platform (CCP) by D4Science - EGI 2024 -Lecce (Italy)



Launch Method Execs programmatically, automatic code generation

26

METHOD 
EXECUTIONS

Automatic 
code generation:



A note on CCP Provenance management

27

• Provenance plays an important role in Data Science;
• Experiments are often developed iteratively involving multiple executions with 

different versions of data sources, accessing multiple applications and infrastructure 
services;

• CCP adopts the the PROV Ontology (PROV-O) expresses the PROV Data 
Model using the OWL2 Web Ontology Language (OWL2).

“Provenance is information about entities, 

activities, and people involved in producing a 

piece of data or thing, which can be used to 

form assessments about its quality, reliability 
or trustworthiness.”

W3C Recommendation https://www.w3.org/TR/prov-dm/

https://www.w3.org/TR/prov-dm/


LIVE DEMO TIME

28



PUBLISHING

FOSSR VRE promotes technologies enabling the 

sharing of datasets and methods

29



Publishing by a Community-tailored Catalogue

11/10/2024 The FOSSR VRE - M. Assante, A. Oliviero - FOSSR DAYS 30

• Publishing any research product:
• Community-defined type-specific 

metadata (metadata profiles)

• … making it FAIR
• human- and machine-based 

exploitation



FOSSR VLab - Members



fossr.dissemination@ircres.cnr.it

fossr.eu

fossr-eu

@fossr

zenodo.org/communities/fossr

@fossrproject

www.fossr.eu

THANK YOU!

https://www.youtube.com/channel/UCJbs5Y4vSjB-msAODaBQ7jw
FACEBOOK.COM/RISIS.EU
mailto:CONTACT@RISIS2.EU
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