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CONTEXT AND REQUIREMENTS

– Data serves as the foundation of science and is our primary output.
– Data held in archives must remain useful and meaningful into the future.
– The ESRF achieves this goal by implementing the FAIR principles:

Findable, Accessible, Interoperable, Reusable.

2015

Data Policy
Adoption

2017

Data Portal

2019

E-logbook

2023

CoreTrustSeal
Certification

2024

Data policy
update

Data Portal
V2

One of the main changes of the Data policy update is the inclusion of both processed data and results. To
better handle processed data in the data portal, eg. offering different displays depending on the
technique/beamline, we changed the portal’s architecture to implement a more flexible application:

https://data2.esrf.fr

sustainable
and
trustworthy
data repository

https://www.esrf.fr/
https://data.esrf.fr
https://www.coretrustseal.org/
https://doi.org/10.15151/ESRF-DC-1534175008
https://data2.esrf.fr
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MOTIVATIONS FOR MANAGING PROCESSED DATA

• Processed data has been added to the catalog based on demand, especially to reference data in a
publication with a DOI.

• Processed data helps to assess the quality of the data and can help to the fine-tuning of beam-
time experiments, leading to more efficient use of beamtime.

• The demand is increasing because:
• Large amount of raw data

• Increasing number of samples

• Development of automatic data analysis

• Online: EWOKS* supports uploading the processed results to the data portal.
• Offline:

• Users may want to associate their manually analyzed data with their raw data for publication.
• Users may want to reprocess data with different parameters.

* 16h40 Loic Huder: Automated data processing with EWOKS for ESRF beamlines and users

https://ewoks.esrf.fr
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MOTIVATIONS FOR MANAGING PROCESSED DATA – SB USE CASE

ISPyB provides users of the Structural Biology (SB) community with a LIMS to manage their data
efficiently.

Experiment preparation
Specialized data visualization

It is difficult to extend to other techniques (not flexible architecture).
Meanwhile, the raw data is also available in the Data Portal, without a specific display, but managed
according to the data policy and offering other features like e-logbook, DOI minting, etc.
Therefore, managing processed data for all techniques within the Data Portal seems to be the optimal
approach.

ISPyB database schema

https://py-ispyb.esrf.fr/
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LINKS BETWEEN RAW AND PROCESSED DATA

Supported use cases

RAW DATASET PROCESSED DATASET1:1

RAW DATASET PROCESSED DATASET1:1:1 PROCESSED DATASET

RAW DATASET
PROCESSED DATASET

1:N

PROCESSED DATASET

RAW DATASET
PROCESSED DATASETN:1

RAW DATASET

RAW DATASET PROCESSED DATASET
N:N:1

RAW DATASET PROCESSED DATASET

PROCESSED DATASET
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DRAC ECOSYSTEM

Data Repository for Advancing open sCience https://gitlab.esrf.fr/icat/drac
https://repo.icatproject.org/site/icat/server/5.0.0/

https://gitlab.esrf.fr/icat/drac
https://repo.icatproject.org/site/icat/server/5.0.0/
https://repo.icatproject.org/site/icat/server/5.0.0/
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TECHNOLOGY STACK

Main technology stack used in DRAC

– Modular codebases
– Incremental upgrades
– Independent deployment
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PROCESSED DATA DISPLAY

Data display can be configurable for each beamline and/or technique and/or date.

Cryo-electron tomography (Cryo-ET) example on CM01

Generic approach

https://www.esrf.fr/cms/live/live/en/sites/www/home/UsersAndScience/Experiments/MX/About_our_beamlines/CM01/cryo-electron-tomography.html
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MX USE CASE

User or workflow “actions” Best estimation

• Raw and processed datasets displayed together as actions.
• Ranking of best result and display of the best estimation (configurable by the user).
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MX USE CASE – MERGE MULTIPLE STRATEGIES INTO A SINGLE RESULT

Example of multiple pipelines with merging

Flexible display of the results based on the datasets metadata.

Metadata associated to each dataset:
– Key- values in ICAT database
– Files (stored on disk) Example of metadata for a

characterisation dataset
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MX USE CASE - SUMMARY

MX data list view and summary view

Results available in the Data Portal
showing full quality assessment of
crystals



REPROCESSING

• EWOKS workflows can be made available via the data portal.
• Workflows can be launched by the users seamlessly.
• Results appear in the data portal (as a new dataset).
• Currently available only for MX, but it can be generalized.
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Reprocess from the data portal

Goals:
– Refine the automatic data processing with manual parameters
– Publication purposes

https://ewoks.esrf.fr


DATA PORTAL – ADDITIONAL FEATURES – E-LOGBOOK

Electronic logbook
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IH-LS-3167 Elemental distributions in microalgae

– Timestamped e-logbook
– Experiment vs Beamline logbook
– Notifications from acquisition
software (BLISS) and ingester

– Notifications from accelerator
– Manual editing via the data portal
– Searchable
– Export as PDF or plain text

https://doi.org/10.15151/ESRF-ES-132528770
https://gitlab.esrf.fr/bliss/bliss


DATA PORTAL – ADDITIONAL FEATURES – SAMPLE TRACKING

– Unify sample tracking over all beamlines.
– Introduction of a processing plan.
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Prepare MX Sample Changer

Declare samples + experiment plan and processing plan



DATA PORTAL – ADDITIONAL FEATURES - DOI

Generate bespoke DOIs for any subset of the data
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Mint DOI for a subset of datasets

https://youtu.be/dPeN855-Mu4

DOI landing page example

https://youtu.be/dPeN855-Mu4
https://doi.org/10.15151/ESRF-DC-1900353410


DATA PORTAL – ADDITIONAL FEATURES - STATISTICS

Tools for data managers
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Facility statistics (volume) per beamline for the last year

Sample tracking statistics for
non-MX beamlines from 2020 to 2024

Experiment statistics
volume raw and processed data



DEDICATED PORTALS – OPEN ACCESS PROCESSED DATA - HOA

Human Organ Atlas
Imaging intact human organs with local resolution of cellular structures using hierarchical phase-
contrast tomography (HiP-CT). Integrate advanced visualization tool like Neuroglancer.
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Search (according to the keywords and metadata of the data )
and display data in HOA

https://human-organ-atlas.esrf.eu/
https://github.com/google/neuroglancer
https://github.com/google/neuroglancer
https://doi.org/10.1038/s41592-021-01317-x


DEDICATED PORTALS – OPEN ACCESS PROCESSED DATA - PALEO

Paleontology Database
Data obtained from X-ray Computed Tomography experiments. Started in 2011, revamped in 2024.
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Explore and display data in paleontology database.
Geographical, geological, temporal, and taxonomical

keywords to facilitate searches

https://paleo.esrf.fr/


FUTURE DEVELOPMENTS

Conclusion
– A robust architecture has been implemented to handle multiple types of processed data.
– Handling processed data enhances the FAIRness of the data: structured metadata, full
transparency of data provenance, clear documentation of processing steps.

– Real-time assessment of data quality increases productivity and ensures efficient use of
beamtime: enabling rapid adjustments to the experimental setup and prioritizing samples or
settings that provide the most valuable data.

Next steps
– Integrate more techniques (SSX, TOMO, etc.). Linked to the ongoing implementation of the PANET
ontology*

– Improve processing plan
– Development of a new dedicated portal for Cultural Heritage.
– Keep track of data processing and analysis in the e-logbook.
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ESRF Data management team
Alex de Maria
Marjolaine Bodin
Maël Gaonach
Guillaume Gaisné
Andy Götz

* 14h10 Wout De Nolf: Ontological definition of experimental techniques for FAIR data

https://bioportal.bioontology.org/ontologies/PANET
https://esrf.gestmax.eu/1805/1/data-steward-for-research-on-cultural-heritage/en_US
https://orcid.org/0000-0003-0321-3952
https://orcid.org/0000-0003-0705-6026
https://orcid.org/0000-0003-0705-6026
https://orcid.org/0000-0003-0705-6026
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Thank you for your attention!
Questions?

QUESTIONS AND DISCUSSION


