


Data management at ESRF:
what’s new and what’s next

26/07/2013

Page 2 l ICAT Collaboration meeting l 10 February 2026 l Marjolaine Bodin

Marjolaine Bodin
(ISDD / Software Group / DAU)

marjolaine.bodin@esrf.fr

mailto:marjolaine.bodin@esrf.fr


26/07/2013

Page 3 l ICAT Collaboration meeting l 10 February 2026 l Marjolaine Bodin

OUTLINE: FROM THE EXPERIMENT PREPARATION TO THE PUBLICATION

– Experiment preparation: sample tracking, experiment setup, sample metadata
– Tailored display: beamline, techniques
– ESRFET ontology
– DracBot: AI assistant
– Logbook/Notebook
– Invoicing, statistics
– DOIs
– Domain Portals
– Other ongoing & upcoming topics
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EXPERIMENT PREPARATION: SAMPLE TRACKING

Improvement of sample tracking (on-site parcel tracking), across all beamlines.

New sample transport organization section

Labels

Parcel status

– ESRF stores are better organized and
standardized.

– Reduces loss or misplacement of parcels
– ISPyB sample tracking will be stopped in

March
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EXPERIMENT PREPARATION: EXPERIMENT SETUP

Experiment and processing plan managed in the Data Portal, configurable per beamline

Experiment plan

Processing plan (MX)

Macromolecular X-ray
crystallography

Cryo-electron microscopy



26/07/2013

Page 6 l ICAT Collaboration meeting l 10 February 2026 l Marjolaine Bodin

EXPERIMENT PREPARATION: EXPERIMENT SETUP

Configure and set up the sample changer
via the Data Portal

Information synchronized in the data acquisition
system MXCuBE

– Data collection is guided by the predefined parameters
– Analysis is performed according to user-defined processing

strategies Oscarsson, M. et al. 2019. “MXCuBE2: The Dawn of
MXCuBE Collaboration.” Journal of Synchrotron
Radiation 26 (Pt 2): 393–405.

https://doi.org/10.1107/S1600577519001267
https://doi.org/10.1107/S1600577519001267
https://doi.org/10.1107/S1600577519001267
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METADATA-DRIVEN EXPERIMENT SUMMARY

From detailed experiment metadata => clear, concise summaries for easy access and review
Show progress in data processing
Could be extended to other techniques
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EXPERIMENT PREPARATION: SAMPLE METADATA

Context: OSCARS SHARE project : Synchrotron X-ray analysis of Heritage Accessible to and Reusable byEveryone (start date: 01/01/2025)
– Searchable database of art objects and model samples (Historical Materials BAG)
– Includes rare and precious samples
– Access to raw & processed data, with full metadata
– Links to museum databases
– Preserves valuable data, promotes FAIR/Open Science
– Enables global research, sharing, and reuse

Gonzalez, V.; Wallez, G.; Ravaud, E.; Eveno, M.; Fazlic, I.; Fabris, T.; Nevin, A.; Calligaro, T.; Menu, M.; Delieuvin, V.;
Cotte, M. X-ray and Infrared Microanalyses of Mona Lisa’s Ground Layer and Significance Regarding Leonardo da
Vinci’s Palette. J. Am. Chem. Soc. 2023, 145 (42), 23205– 23213, DOI:10.1021/jacs.3c07000

Study of the ground of Mona Lisa
Credits: M. Cotte

https://oscars-project.eu/projects/share-synchrotron-x-ray-analysis-heritage-accessible-and-reusable-everyone
https://pubs.acs.org/doi/10.1021/jacs.3c07000
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EXPERIMENT PREPARATION: SAMPLE METADATA

https://doi.org/10.1107/S1600577521009851

Sample metadata form for Cultural Heritage

Daiquiri
Credits: S. Fischer

Information synchronized in the data acquisition system Daiquiri
– Consistent, high-quality acquisition metadata

Used in production in the last
run of 2025
– 3 experiment sessions
– > 200 samples created

https://doi.org/10.1107/S1600577521009851
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EXPERIMENT PREPARATION: SAMPLE METADATA - ARCHITECTURE OVERVIEW

ICAT
(Oracle)

Sample
Metadata
(MongoDB)

Investigation

Sample

Sample

SampleMetadata
name
value

RelatedItem
relatedSample
relationType

ICAT+

Data Portal Cultural Heritage Domain Portal

High interest:
many-to-many
relation Sample-
Investigation

Architecture and design enable sample
metadata to extend to any domain

https://github.com/icatproject/icat.server/issues/231
https://github.com/icatproject/icat.server/issues/231
https://github.com/icatproject/icat.server/issues/231
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DATA VISUALIZATION: TAILORED DATA DISPLAY

Beamline-specific

MX beamlines

BioSAXS beamline - BM29

Processed data is progressively increasing in
ICAT.



26/07/2013

Page 12 l ICAT Collaboration meeting l 10 February 2026 l Marjolaine Bodin

DATA VISUALIZATION: TAILORED DATA DISPLAY

Technique-specific

X-ray Computed Tomography (XRCT)

X-ray Powder Diffraction (XRPD)

Next steps
New techniques to be included
– Cryo-Electron Tomography (Cryo-ET)
– Cryo-Electron Microscopy (Cryo-EM)
– Serial Macromolecular Crystallography

(SSX)
Single Crystal X-ray Diffraction
(SCXRD)

– Immediate data quality
assessment

– Early detection of
issues (e.g. scintillator
problems)
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TECHNIQUES: PANET AND ESRFET ONTOLOGIES

ESRFET is an ontology of experimental techniques used at the ESRF connected to the PaNET
ontology.
– Python API’s: generate technique metadata for ESRF data producers (BLISS, etc.) to save in

NeXus-compliant HDF5 and ICAT.
– > 120 techniques defined

Koumoutsos, G., De Nolf, W. The ESRF Experimental Techniques Ontology.

ESRFET Techniques in the Data Portal

Next steps
– Tag more datasets with techniques
– purl replaced by w3id
– Add techniques metadata in DOI
– Search and filter by technique
– Monitoring toolDataset DatasetTechnique Technique

https://doi.org/10.5281/zenodo.4806026
https://esrf-ontologies.readthedocs.io/en/stable/
https://esrf-ontologies.readthedocs.io/en/stable/
https://www.nexusformat.org/


26/07/2013

Page 14 l ICAT Collaboration meeting l 10 February 2026 l Marjolaine Bodin

DATA: CAPTURE THE FULL EXPERIMENT CONTEXT

Integrate
– Auxiliary data (ESRF data policy: refers to data that provide contextual information
regarding the experiment, such as information regarding the sample (images,
provenance and preparation) or the software used for data processing),
– scripts,
– experiment gallery (setup photos).
How should these data be catalogued in ICAT, especially when they are not linked to a specific
sample?

ESRF Data folder structure
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DRACBOT: AI ASSISTANT

POC Accessible to ESRF beamline staff only
Limited context sent to the LLM (gpt-oss model): metadata of the last 20 datasets

AI Assistant in the Data Portal
Credits: A. De Maria
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LOGBOOK

Log scan entries with links to HDF5: easy tracking of data acquisition for users

Advanced tag filtering for efficient logbook navigation: faster access to relevant logbook entries

Next steps
– Notebook: “Google Doc”-like document
– E-logbook: view contextualized by

dataset or sample
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INVOICING, STATISTICS

MineDRAC tool to extract statistics and figures for invoicing (MX industrial experiments)

Invoicing report

– Saves time for beamline staff and administrative teams

https://icat.gitlab-pages.esrf.fr/MineDRAC/
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DOIS

– Enhance DOI minting/reservation: keywords, publication DOI, external references added
– Autodiscovering citations using OpenAlex

Mint bespoke DOI in the Data Portal

DOI landing page

Autodiscover citation

PUMA

https://openalex.org/
https://doi.esrf.fr/10.15151/ESRF-DC-2324015771
https://doi.esrf.fr/10.15151/ESRF-DC-2270287529
https://puma.esrf.fr/dashboard/home
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DOMAIN PORTALS

New data in both paleo and human organ atlas projects
Tool to extract and monitor statistics from Matomo

Next steps
– Cultural Heritage portals

(violins, painting, mummies)
– Connection to other databases3D viewer in the Paleo portal

Human Organ Atlas Portal
Number of visits per day

paleo

hoa

https://human-organ-atlas.esrf.fr/
https://paleo.esrf.fr/
https://paleo.esrf.fr/datasets/1634312307
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ADDITIONAL TOPICS

– PaN-Finder (Nadine talk)
– ICAT upgrade to be planned
– High interest in ICAT-Lucene
– Download and data restoration
– Data retention: long-term retention, criteria to be defined
– Performance issues:

– users may experience up to 4× slower resource access than admins

– Large-scale dataset ingestion/update may impact DB performance

– Instrument PIDs
– Sample PIDs
– D3A: Direct DOI Data Access (Tycho, Nadine and Andy)
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Thank you for your attention!
Discussion, questions?

QUESTIONS AND DISCUSSION


