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Introduction: FAIR principles

e Ensure: T | tageabs Bt
e the reproducibility, transparency, and integrity of /O i A,
research & <D

o the validity of scientific results (authentic, complete,
and reliable)

e the traceability and future reuse of data i cresin
e Optimize the use of resources in case the same research & O ©
is replicated owarese
* Meet the requirements of funding agencies and data = -
protection regulations " &

» Agree on data ownership and sharing

» Avoid dataloss (lack of adequate documentation for | ,,
their interpretation, obsolescence of formats and ~— p —
software that ensure their accessibility, visualization, and
analysis) B e

e Encourage collaboration among researchers 4 T



FAIR principles in High Energy and Nuclear Physics

Already a good practice in many HENP communities

Large experiments adopted FAIR principles for:
- Data Management Plan

o FAIR access to data and software
- Open Access policies

Many leading institutions for OpenScience (CERN, GS], ...)

How can small research communities or
individual experiments be supported?


https://openscience.cern/
https://indico.cern.ch/event/1338689/contributions/6011126/attachments/2951141/5191354/GSI-NAPMIX%20I.Knezevic-%20CHEP%202024.pdf

The role of Data Steward

Data Steward represents a new professional profile
that combines expertise in data management with
deep knowledge of specific scientific fields:

¢ in-depth knowledge in specific research areas

e responsible for the correct and effective FAIR
management of research data throughout their
entire lifecycle

e Disciplinary and transversal skills, team-work,
experienced in Open Science topics.

e Give support for research data management btpsi//openworking flsswordpress com/2022/04/datastewards pgw=1024
(administrative and scientific-technological)

Why a Data Steward Team at INFN?



Characterization of data in HENP

Large experiments vs small communities and individuals
There is no "standard" configuration

each scientific collaboration has a different approach to the various phases of data lifecycle
management, depending on the choices made within their own collaboration.

Experiments funded by many international bodies

Data ownership

different funding agencies and different scientific communities

Data distribution among different entities

(multiple geographically distributed copies)

Levels of data processing (raw data, calibration data, reconstructed (pre-analyzed) data,
reduced data, published data, etc.)

Data format and typologies: each experiment has its own format

"Proprietary" software: acquisition, processing, and reading software developed within
each scientific collaboration to meet their own purposes and needs

Duration of experiments: 5 - 20 years

Avoiding technological obsolescence: necessary updating of routines and software with
current systems to ensure compatibility with operating systems.



Open Science @ INFN

Since 2021: Institution of the INFN OpenScience working group
- https://web.infn.it/openscience/
- https://www.openaccessrepository.it/ -

| :’

 ICSC

":;A Centro Nazionale di Ricerca in HPC,
Big Data and Quantum Computing

- disciplinary code for open access to research products DOI: 10.15161/oar.it/211742
terabit
Collaboration and involvement in several national and European OS initiatives:
e Co-coordination of CoPER Open Science WG -
e Member of the Italian Computing and Data Infrastructure (ICDI) \‘4

e Participationin EOSC projects ESCAPE

ooooooooooooooooooooooooooooo
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Italian Data Steward Community (since 2023) | \
Competence center for Open Science, FAIR e EOSC (CC-ICDI) _‘C)\’_ COARA

Sharing expertise and experience with the other supporters within the Skill4EOSC User
Support Network
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https://web.infn.it/openscience/
https://www.openaccessrepository.it/

The Decision Tree for Data Management Plan

Legend:

Plam:uE)i e v DECISION TREE FOR
DATA MANAGEMENT

ETHICS
NEW PROJECT
T
J 1) Qualitative/quantitative data?
) Data format
DATA IDENTIFICATION 3) Data Size?
4) Data creator/curator?
5) Purpose of the dataset in the context of the project?
.
1) Origin of the data?
andlin .
UiResesech 2 3)Terms and conditions for reuse?
are available to all of the participating researchers.

1) Any re-use of personal data from previous projects or acti

1) Are people involved in the research?
2) Which categories of people (minors, disabled, migrants, employees, etc.)
are involved?
3) Which cate

e Data collection

f personal data need to be collected and processed ?

4) Complex processing operations/processing of personal data on a large ENERATE
. i itori a publicly il on alarge scale are EW DAT/
e Data analysis
from research
persecution, etc.)?
e Data storage an acku oy e g g s
ethical concerns re human rights?
4) Ethical concerns about the involvement of animals, or use of substances/
processes that may harm the environment, animals or plants?
5) Evaluate the possibility of Data Misuse and consider how to prevent it Planning
2) Dataset/database generation is the result of major investments (time/
1) With which partners (or third parties) it is necessary to share data?
3) To which countries personal data may be transferred?
1) Is the dataset/database protected by trade secret o linked to a patent
application? (Confidentiality obligations/novelty criterion)
2) Does the dataset/database have commercial potential or need to be re-

1) How long it is necessary to keep the data in an identifiable form?
2) With which partners (or third parties) it is necessary to share data?
3) Informed consent for data use/sharing/preservation must accompany data

De posit in
g 1) Evaluate storage & backup options

2) Establish consi i

3) Apply Version Control

4) How will you share data with partners (or third parties)?

for files and folders

DATA STORAGE AND BACKUP

Handling

1) Be sure to

considering deposit
2) Evaluate if embrago or restricted access to data are appropriate
3) Choose a trusted repository (PID, metadata) f—— DATA DEPOSIT

e Data deposit:
-Sharing
preservation

DMP drafting in the context of HENP

LONGTERM AND SECURE
PRESERVATION BUT NOT
PUBLICLY AVAILABLE

SHARING WITH OTHER
RESEARCHERS

Caldoni, G., Gualandi, B., & Marino, M. (2022). Research Data Management Decision Tree.
Zenodo. https://doi.org/10.5281/zenodo.7190005


https://doi.org/10.5281/zenodo.7190005

1) Qualitative/quantitative data—> Qualitative (conditions data) & quantitative (Physics
guantities measurements), how many levels of data processing?

2) Data format —> CSV, root, json, ...
3) Data Size—> from MB to TB (PB and EB are typical of large collaborations...)
4) Data creator/curator—> Small group (also international) or single researcher
5) Purpose of the dataset in the context of the project?—> Detector/auxiliary data, Physics
data
Privacy / Confidentiality: Ethics:
e Experiments involving people (bio-physics, e Potential risk (from radiation sources,
nuclear medicine) radiation activation)

e Personal data treatment e Data misuse
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1)

2)
3)
4)

1) Data coming from an experimental facility (a small accelerator in an external lab, set an
innovative detector close to a nuclear reactor, etc)

2) National or international grants...

3) Collaboration with private companies, Technology Transfer

4) International collaboration (same rules?)—> research agreement

Many solutions available (better than private local HD...):

¢ INFN-Cloud

e Grid-like storage endpoints (https/webdav, xrootd access)

e Commercial Cloud (GDrive or MS OneDrive)

Use of high level data management tool (Rucio...)

For the Software: Git-Github, Gitlab, Baltig

remote&secure access (IAM or other secure authentication), Public storage endpoint via
WEB interface (for OpenData)
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https://doi.org/10.15161/oar.it/zqys6-rtz84
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[https://www.openaccessrepository.it ]

Open Access Repository e FAIR data Approvazions el Prodottl pet fa publilioazions

Open Access Repository t il i dottiin OAR INFN
« Larchivio istituncnale del'NFN (OAR) & stato instaliato, gestto e swiuppato a Catania a

pertire cal 2015, basato su Zenodafinvenio A
L3 L3 ] « Cosstuisoe uno det prndpali strumens INFN per rencere FAIR | Prodott della Ricerca.
| suoi contenus sono stad migrat su una nuowa istanza (ROM Invenio v12) ospiata presso | Ry
Servzi Nazianali al CNAF e attiva dal 13 Maggio 2025,
———— Ambisce a costhuire una raccolta completa del prodott deta ricerca collegati a INFN {i.e
prodotti con almeno un autcrs INEN) organzzali per gruppi (communites)
Ospita nofre cantenes & altri EPR (per es. ISPRA, Mol in preparazicne). B
Pud raccogliers molte tipologie di prodatti: pdf, immagini, multimedia file, dataset
©

DOl registration (Findability) e = me

* La pubbicaziane avviene previa valicazione per curaiela (Oiscpinare INFN, art. 6,
cok:10.15 16 /oacit/143268)
Vocabolari

.
* Possano essere dafin vocabolan per molte tipologie di metacat: nomi aulor (con codice Autha campletizn
ORCID), affliazions (con codice ROR), subjects, keyworets, expedment. Dalla versione 12 A
Possano essere aggiomati, 4 che aggiunge un grada di flessibilts moto impartante, e

« Sfrutando questa possbilea, possiamo amicchire il vocabolaria per autorl e afiliazicns Tickothig syessme {yiiby
conteshalmente alfamho o nuove informaziani =

Arricchimento metadati 1

Several content types, (talk, paper, T a—

classificatore bazato = una CNIN (credits: M. Gattari) abbiamo potulo uniformare i
affifazioni INFN per maiti recced migrat. inoire, quanda possbie sano stati associati |

codic ORCID agh autce, per mcord che ne erana inizialmente privi

Custom Flelds
+ La possbiita di definire maschers di nserimento locali per casi sectfici permetie o
’ LU normatve (es. di policy) e inserve valan non

a
ardrariaments considecatiin altr OAR (es. Artide Processing Charge)

Attivita in corso
« Ingesticn dei prepert INSPIRE @ arXiv, archivia delle note tecriche INEN (a partire dal

e, .
1655} collana Frascati Physics Senes e airo.
« Comescne / perfezicnamento d metadat post migrazione (es. erata Separazone Nome /
Cognome. asegnazione ad altra community, o altro).

Management ¢ coordinamento
*  Riunion settimanali, minute menti s hitps: kpface garit
« attiviea mteme: GitLab Ticketing Systemn {hatps-\batig infn itinvenialin infni-Assuas) @
« Script, configuration fie. documentazione interna etc. sempre s hitps:0baltia. inin &

Werie |

cadics ROR [bizpcfrovang)

Putslares recorsa by type

d recard Admin dashzaerd ——=m

Infrastructure managed by SSNN at CNAF == =
O Geographic High Availability

+ Larchivio OAR (Open Access Repository) dellINFN & instaliato
sulfinfraswuttura GHA (Alta Affidabiita Gecgrafica) dei Servizi Nazionak - -
presso 4 CNAF

OAuth: INFN IdP, ORCID; federated Oauth e

Autenticazione aftuaimente: I INFN, ORCID. in carsa integrazicns con un
sistema di autenicazione federata.

(Coming soon ® 8 ©®

Note sulla migrazione

¢ Fupgacs da ures verscns abe

An A cocam  cumamizanced kocal @ dele Qicass dFerenza ra be wermont x & pocedi: sucroTIments, FTEeT et s procedurm ETL

o rastrmacen ek ametinet wmere in
2t w rferiesardi ai dsehins pat ogel o< D Gt Labal 3 & procoto un due 3l o
rrere: irrgan gt pythen et prdsl sk 10z

R Rotondo, §. Mondorte (INFN Sez. Catania,). M. Gattan, Gruppo di Lavoro Open Saence, Orezione Sisterni informated



https://doi.org/10.15161/oar.it/143269
https://datacite.org/

12

Guidelines to be published in a next Disciplinare following Recommendations to be finalized from INFN Tech Transfer
Service dedicated WG. Latest (Old) recommendations from TT are available here.
briefly:
e (Old) Recommendation from Francesco Giacomini, Lorenza Paolucci to recommend EUPL for SW products
o Designed for European Public Institutions, to be compatible with EU legislations
o Official legal translation on EU languages
o Matrix Compatibility vs other licences
o Latest version (1.2, 2017) updates against law changes, more precise definitions for Patents.
e Most popular open licecenses being considered.
e Current agreements and experiment’s decisions to be considered. Dual licensing possible in some cases.

Real case:
- A research group writes a MATLAB SW Library. Mathworks wants to adopt that library in a Toolbox
demo. What License do you release your library with?
- Mathworks proposal: BSD like license
-  However, with BSD:
- No copyleft: derived work can be closed, and used into proprietary products


https://www.openaccessrepository.it/records/p0dkf-6yg89
https://agenda.infn.it/event/34599/contributions/190771/attachments/101861/142053/software@infn.pdf
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Outlook and conclusions

FAIR principles are already good practice in High Energy and Nuclear Physics
Small communities may need support

The role of the Data Steward is becoming increasingly important
INFN may benefit

Work plan is on the table:
o Setup of an operative documentation for supporting researchers
o Interaction with a large network of DS and research support teams
o promote FAIR initiatives (use of OAR, open licenses)

Get in touch with real use cases to implement: datasteward@lists.infn.it



mailto:data-steward-infn@lists.infn.it

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

THANK YOU!

Stefano Dal Pra
INFN CNAF
stefano.daplra@cnaf.infn.it

Lorenzo Rinaldi
Bologna University & INFN
lorenzo.rinaldi@unibo.it

WwWw.unibo.it

INFN


mailto:stefano.daplra@cnaf.infn.it
mailto:lorenzo.rinaldi@unibo.it
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User support plan

The main objective of Data Stewards is to support small research groups
- Data Management Plan drafting, according to a precise check-list
- publication (which Open Access level?)

Target:

Researchers with no or few
knowledge of FAIR principles

Different levels of support

Researchers (highly) familiar
with FAIR principles
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What'’s FAIR?

indable

Dati rintracciabili sia per I'occhio umano che
per le macchine in maniera univoca e certa.

« Identificativo persistente (Pld)

* Metadati descrittivi comprensivi del Pld
* Ricercabili online

* Metadati indicizzati

nteroperable

Dati strutturati in manicra da garantirne lo
scambio ed il riutilizzo tra ricercatori e
isliLuzioni di willo il mondo,

« Formati largamente diffusi ¢ standards

* Vocabolari controllati

« Schemi condivisi, ontologie, parole chiave
« FRvitare formati e software proprietari

https://doi.org/10.5281/zenodo.8383693

CO

ccessible

Dati recuperabili online attraverso protocolli
standardizzati, reperibili e preservati in un
orizzonte temporale a lungo termine.

* Interrogabili  online  con  lutilizzo  di
protocolli standardizzati

« Accesso limitato ai dati solo se necessario,
accesso aperto ai metadati descrittivi: As
open as possible, as closed as necessary

* Deposito inun trusted repository (es.
/enodo)

eusable

Dati corredati da una buona documentazione in
modo da poter essere interpretati correttamente,
replicati efo combinati anche in contesti diversi.

+ Readme files e documentazione

« Fonte e conleslo di srovenignss dei dali

¢ Strumenti necessari per riprodurre i risultati

+ licenze d'uso



Planning: reuse existing data

l 1) Qualitative/quantitative data?
2) Data format?
DATA IDENTIFICATION 3) Data Size?

4) Data creator/curator?
‘ 5) Purpose of the dataset in the context of the project?

1) Origin of the data?
2) Data licence?
3)Terms and conditions for reuse?

REUSE
EXISTING
DATA

—_—

1) It applies when using data from other experiments/collaborations

. 1) Any re-use of personal data from previous projects or activities is required?




Planning: generate new data DATA IDENTIFICATION

1) Research agreements needed to ensure that data collaboratively collected

are available to all of the participating researchers. REUSE
EXISTING
1) Are people involved in the research? DATA

2) Which categories of people (minors, disabled, migrants, employees, etc.)
are involved?
3) Which categories of personal data need to be collected and processed ?

4) Complex processing operations/processing of personal data on a large ENERAT
scale/systematic monitoring of a publicly accessible area on a large scale are EW DAT.
required?

5) Keep in mind the principle of Data Minimization
6) Collect informed consent for data use/sharing/preservation from research
participants

1) Potential risks for participants or researchers (e.g. social stigmatisation,
persecution, etc.)?

2) Possibility of incidental findings during research?

3) Development/dissemination/use of Artificial Intelligence could raise
ethical concerns regarding human rights?

4) Ethical concerns about the involvement of animals, or use of substances/
processes that may harm the environment, animals or plants?

5) Evaluate the possibility of Data Misuse and consider how to prevent it

Privacy / Confidentiality: Ethics:

e Experiments involving people (bio-physics, e Potential risk (from radiation sources,
nuclear medicine) radiation activation)

e Personal data treatment * Data misuse



