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ALBA synchrotron at a glance: https://www.cells.es/en/instruments/map

https://www.cells.es/en/instruments/map


The Scientific Data Management section
Our missions

data

metadata

Data processing 
(mainly beamline support)

Data management
In synergy with other sections in Computing

- Orchestrating FAIR metadata capture (with CT)
- Providing provenance tools
- Persistent identifiers management (with MIS) 
- Participate in data catalogue implementation (with MIS)
- Data analysis platform (with MIS)
- Data management plans

Section created in 2021, now 6 people 
- 5 software engineers
- 1 section responsible
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More brilliance & 
coherence

Faster data collection for 
conventional method

Previously marginal 
techniques will become 
routine (SSX, Ptychography)

European 
Commission, 

funders

Public research data must 
be browsable & reusable 

by others (FAIR)

● Storage capacity

● Bandwidth

● HPC power

● Automation

● Scientific data 
processing expertise

● FAIR data policy

● Interfacility coordination 
and service federation 
(software and data)

Upgrade to ALBA-II
New instruments and 

detectors

kHz fast 
detectors

More data
open, 
reusable

Needs

MX, µCT, 
Ptycho, EM, etc

Changes and challenges

https://www.cells.es/en/about/alba-ii
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Data Volume

Data Processing

Data Complexity

Data challenges on the horizon

Data 
Challenges

High-quality data annotation 
systems are required.



EOSC: European Open Science Cloud

The partnership aims to deploy and consolidate by 2030 an open, trusted virtual environment to 
enable the estimated 2 million European researchers to store, share and reuse research data across 
borders and disciplines.
The partnership will bring strategic coherence and complementary commitments at EU, national 
and institutional levels to bring together all advanced data infrastructures in Europe, modernise 
the ERA with a capability to produce “FAIR-by-design” (Findable, Accessible, Interoperable, 
Reusable) datasets, and populate EOSC with new FAIR data and related services, (iv) expand the 
FAIR data culture across Europe.

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partners
hips-horizon-europe/candidates-across-themes_en

In May 2015, the European Commission proposed creating a European Open Science Cloud (EOSC) to 
the Competitiveness Council.

The aim was to federate existing research data infrastructures in Europe and realise a web of FAIR data 
and related services for science, making research data interoperable and machine actionable following 
the FAIR guiding principles.

In the initial phase of development until 2020, the Commission invested around €320 million to start 
prototyping the EOSC through project calls in Horizon 2020 - the Commission's research and innovation 
funding programme.

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe/candidates-across-themes_en
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe/candidates-across-themes_en


Photon and Neutron Open Science Cloud
European Open Science Cloud (EOSC) Photon and Neutron Data Service 

● Enable EOSC services and to provide coherent FAIR data services to the scientific users of 
national Photon and Neutron sources

● Connect national PaN RIs through a platform of data analysis as a service (DAaaS) for users from 
research institutes universities, industry etc.

● Develop and maintain a catalogue of data and analysis software for Photon and Neutron data

● Gather feedback and cooperate with the EOSC governance bodies to improve the EOSC and 
develop standard relationships between scientific publications, Photon and Neutron scientific dataset 
(raw data), experimental reports, instruments and authors (via ORCID)

The PaNOSC and ExPaNDS  projects

Were 4-year projects started respectively in 2018 and 2019 to expand, accelerate and support the 
data management and data services provided through the EOSC for major national Photon and 
Neutron Research Infrastructures (PaN RIs)

https://expands.eu/https://www.panosc.eu/panosc-project/

https://expands.eu/
https://www.panosc.eu/panosc-project/
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Some of the outcomes
- A common FAIR data policy framework

- Common basis for Data Management Plans 

(DMP)

- Metadata recipes

- Common solutions of metadata catalogues: 

mainly Scicat and ICAT

- A federated interface for searching data

- Ontologies (NeXus and PaNET)

- A common (meta)data format: NeXus/HDF5

- A common solution for remote data processing 

and visualization: VISA
Source: https://doi.org/10.5281/zenodo.6799106

https://doi.org/10.5281/zenodo.6799106


A Common approach to manage scientific data

 Data format:
Wrapping data and 

metadata

Data catalogue
Interface to find and 

browse data,
logbook

 Data policy
Regulations

Rights
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Data storage
Ultra fast

Disc
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Automatic 
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Produce processed 
data

(Re)processing 
platform

Provides remote 
interfaces for using 
ALBA’s computing 

resources

During and after
experiment

Data 
Management 
Plan (DMP)
Think ahead



● ALBA synchrotron has pledged to follow the FAIR principles
● NeXus taken as the standard format to store (meta)data in ALBA to comply with 

FAIR principles
● Since 2023, Dr. Fernán Saiz (SDM) is acting as ALBA’s representative in the 

NeXus International Advisory Committee (NIAC)
● NIAC develops and maintains NeXus as the common format for neutron, x-ray, 

and muon science facilities in Europe, Asia, Australia, and North America.
● Raw data is retained for a minimum period of 5 years (archived after 1 year)

(meta)data format: NeXus/HDF5
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Beamline

NeXus

User Office

ICAT catalog 
elogbook + database 

(3-year embargo)

SDMControls MIS

https://www.nature.com/articles/sdata201618
http://www.nexusformat.org/
http://www.nexusformat.org/NIAC.html


(meta)data format: NeXus/HDF5

https://manual.nexusformat.org/clas
ses/applications/index.html

https://manual.nexusformat.org/classes/applications/index.html
https://manual.nexusformat.org/classes/applications/index.html


(meta)data format: NeXus/HDF5

https://manual.nexusformat.org/classes/applications/diff-structure.html#appdef-diff-structure

https://manual.nexusformat.org/classes/applications/diff-structure.html#appdef-diff-structure


Implementation of the data catalogue (ICAT)

- ICAT is a data catalogue solution, 
resulting from a collaboration 
between different european facilities  
(ESRF, SFTC, HZB, Diamond, etc)

- It allows finding, browsing, viewing, 
downloading and annotating data 
during and after the experiment

- Now in deployment phase at 
ALBA

https://data.cells.es

https://icatproject.org/
https://data.cells.es


Implementation of the data catalogue (ICAT)



ICAT communication setup



ICAT-DRAC (for XAIRA, developed by ESRF)

An integrated Laboratory Information Management System (LIMS)
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https://data.panosc.eu/

PaN specialist generalist

https://b2find.eudat.eu

Harvesting PaN Data catalogues

•  We aim to participate into the creation of a European PaN Data Space and to 
facilitate Spanish users access to it.

• Our data catalogue seamlessly integrates with the PanOSC data catalogue, 
allowing for easy discovery through general search engines.

https://data.panosc.eu/
https://b2find.eudat.eu/


Data Management Plans (DMP)

1) 
—-------
------
2)-------
---------
           .
           .
           . 
200) 
—-------
----

PaNOSC 
corpus of 
questions

DMP
tool

prefilled DMP
templates in various 

formats
DMP UI

Updated by users

Static knowledge 
about beamlines 
and file systems

data forecast 
and monitoring

user office
database

https://docs.google.com/spreadsheets/d/1diCX7UQvYb3kHLpBUykvdUoFN51v4IJoXN0uwquaNB4/edit#gid=0
https://docs.google.com/spreadsheets/d/1diCX7UQvYb3kHLpBUykvdUoFN51v4IJoXN0uwquaNB4/edit#gid=0
https://docs.google.com/spreadsheets/d/1diCX7UQvYb3kHLpBUykvdUoFN51v4IJoXN0uwquaNB4/edit#gid=0


Current data policy for public experiments
A few keypoints

● No need to copy data home, ALBA custodies it

● Raw data is retained for a minimum period of 5 years (archived after 1 year)

● A 3-year embargo period is applied to raw data, afterwards it becomes publicly 
available 

● High-level metadata, such as proposal title, authors and abstracts, are visible 
immediately after the experiment is completed.

We must update our current data policy

- Based on the template and guidelines from the PaNOSC and ExPaNDS projects
- Explicitely states our commitment to embrace the FAIR principles
- E.g. commits to rich metadata annotation, persistent identifiers, interoperable formats, etc
- Must include derived/processed data (and software)
- Encompasses our new Microscopes (InCAEM)
- Must take into account operational sustainability of the long term access and custody of the 

data



3) Keystones



Data Analysis as a Service: VISA

Portal for (re)processing / remote data 
analysis using HPC resources. (leading 
group: MIS)

- Active collaboration (MoU) between ALBA 
and other European list institutes

- can be run on premises or even on external 
backends (e.g Google Cloud)

- MIS team is exploring new ways of 
deploying it (Kubernetes, Windows)

- ALBA is candidate for the first in-person 
workshop in 2025

data analysis

portal

Why VISA?
- Some data are becoming too big to be transferred to 

home institution
- Users take advantage of the facility HPC
- Exhaustive software environment and provenance

FACILITIES INVOLVED: 
ALBA, DESY, ILL, ESRF, SOLEIL, ESS, EuXFEL



Tools to manage scientific data

 Data format:
Wrapping data and 

metadata
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Entire setup ready: foreseen for 2026



Vision of future 
data services for users

archiving

Cloud / 
HPC

metadata 
catalogue

storage

HPC

On-site 
user

Remote 
(re)user

External
databases/
interfaces

Outside World

EOSC data 
discovery 
platforms Non-specialistFinding, Accessing, Understanding, Reprocessing data



PaN EOSC node

The European Open Science Cloud (EOSC) 
is federating European data and services 
under various thematic nodes. 

The first NODE (EU) was launched in 
October 2024!

ALBA member of the future PaNOSC node

https://eosc.eu/building-the-eosc-federation/
https://open-science-cloud.ec.europa.eu/


Conclusions
- As a prerequisite for new developments in data processing & automation, ALBA needs to fully 

implement a FAIR-compliant data management setup. This includes:

- An update of our data policy
- Interoperable data formats (mainly NeXus) and standards
- The deployment of a data catalogue, which includes

- findability tools, (also via the PaN data portal and OpenAIRE/B2find)
- persistent identifiers (DOIs)
- data landing pages
- electronic lab. Notebooks
- data visualization tools (e.g. NeXusviewer, ICAT-DRAC)

- A Data Analysis as a Service platform (VISA), available on-site and from home institution
- Alignment with / participation in joint PaN Open Science initiatives at European level

The first beneficiaries of this FAIR setup are the users themselves!

https://data.panosc.eu/
https://www.openaire.eu/
https://b2find.eudat.eu/


What’s next?
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- Harmonized and exportable data processing workflows, providing rich metadata 
(provenance)

- More metadata standards, in particular for the samples
- Combining data from different experiments
- AI to evaluate data quality
- Real time feedback (experiment steering)
- Tailored data compression
- AI- assisted DMP generation
- Software sharing among PaN facilities
- etc

For all this, we need a good 
data management basis !
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