
ESRF

10 years of Open Data 

management effort.
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ESRF IN A NUTSHELL

An international collaboration of 22 partners

Low-emittance, high-energy synchrotron light source (4th Generation)

51 Instruments

150+ different techniques

Diverse scientific community: energy, materials, biology, health, cultural 

heritage, …
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2015 INITIAL OPEN DATA POLICY

2010 – Community (Photon and Neutron User Facilities - PaN) policy framework on scientific data

2011 – First adoption in the community by Neutron facilities

2015 – Open Data Policy validated by ESRF council

• Open data after a 3 embargo period

• Archiving Raw Data and Metadata

• Implementation completion expected by 2020
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DATA SERVICES

Data Catalogue

https://data.esrf.fr

Data Service

Explore and Download data
Persistent Identifiers

Make your data findable 

and searchable

Search Service

Search engine for Big Data

Electronic Logbook

Annotate your experiments
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HDF5

Nexus

https://www.draw.io/?page-id=1622d65d-c77d-c4b6-e0e7-3c11208c8684&scale=auto#G1j_DAWHjOUJpqig-MXERAr4CO2XF0u0AW


DATA MANAGEMENT PLANS – WHAT FOR?
• ESRF has implemented Data Management Plans – https://dmp.esrf.fr + linked from data portal

• DMPs are pre-filled for all proposals for users fllowing the data policy + statistics of data produced

• DMP service is available for projects requiring a DMP for the funders e.g. Horizon Europe, ANR, …

• Next step : (1) provide a summary of the DMP, (2) request users to fill in DMPs for certain experiments
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https://dmp.esrf.fr


E-LOGBOOK
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Notify errors

Notify commands

Comment on a command

Annotations

● Created by humans

● Editable

Notifications

● Created by software:

○ Bliss

○ SPEC

○ Flint

● It can only be commented



PANET - ONTOLOGY

The PaNET ontology provides a taxonomy (classification) and thesaurus (synonyms and 
acronyms) of Photon and Neutron Experimental Techniques.

PaNET Ontology (not just taxonomy but relations as well)

• x-ray probe (PaNET01012)
• spectroscopy (PaNET01125)
• absorption technique (PaNET00202)
• x-ray absorption (PaNET01227)
• x-ray absorption spectroscopy (PaNET01196) - XAS
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PIDS, VOCABULARIES, ONTOLOGIES...

PaNET 

vocabulary/ontology
Photon and Neutrons Experiment Techniques

G. Bouchard : 0000-0003-
0705-6026

ESRF : https://ror.org/02550n020

https://doi.org/10.1038/s4
1592-021-01317-x

Nature Communications : 
2041-1723

ESRF data doi :
https://doi.org/10.15151/ESRF-DC-572196058

SAXS - Small Angle X-ray Scattering : 
http://purl.org/pan-science/PaNET/PaNET01188
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WHERE IS OUR PROCESSED DATA ?    

Museum

collections

Species & occurrences 

(plants, animals...)

ESRF 

data repository

species

species

Species

& occurences

Research Institutions
species geographic 

distributions

species

Paleobiology 

Database (PBDB)

open chemistry DB

raw data

dedicated thematic UI

CSD
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Proposal

Accepted
proposal

Instrument
experiment

Data

Experiment report

Publication, 
book, thesis

Universities, 
companies, RI

~110,000

>94,000

>62,000

>21,000

48

ESRF 

User Portal

~48,000 

ESRF Library 

database

?

ESRF SCIENTIFIC ACTIVITY IN DETAILS: PUMA



DATACITE API METADATA – RELATED IDENTIFIERS

"relatedIdentifiers": [
{

"relatedIdentifier": "https://www.gbif.org/fr/occurrence/1699073315",
"relatedIdentifierType": "URL",
"relationType": "IsDerivedFrom",
"resourceTypeGeneral": "PhysicalObject"

}
]

"relatedIdentifiers": [
{

"relatedIdentifier": "https://doi.org/10.15151/ESRF-INSTR-123456",
"relatedIdentifierType": "DOI",
"relationType": "IsCollectedBy",
"resourceTypeGeneral": "Instrument"

}
]

"relatedIdentifiers": [
{
"relatedIdentifier": "https://doi.org/10.1038/yyyyy",
"relatedIdentifierType": "DOI",
"relationType": "IsCitedBy",
"resourceTypeGeneral": "JournalArticle"

}
]
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ESRF-EBS DETECTORS
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Detector Type Max. data rate # beamlines

PCO EDGE 1 GB/s 10

PCO DIMAX 8 GB/s 2

Eiger2 4 GB/s 8

PSI Eiger 2 GB/s 2

Pilatus 2 GB/s 7

Frelon 1 GB/s 8

Jungfrau 9 GB/s 1

Medipix 1 GB/s 6

2024 - 2025 :

Pilatus4 (x3)
Jungfrau 1M 
Jungfrau upgrade 
Sensicam
Citius
Rigaku
…



MAKING THE MOST OF DATA... PROCESSING

But we need processed data and we need it fast since we acquire data at 

alarmous rate

 To make informed decisions during acquisition

 To provide to users to help/encourage  further data analysis
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To go from this... ...to this



VISA - REMOTE DATA PROCESSING/ANALYSES PLATFORM
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Infrastructure for remote data 

processing / analysis

Users dedicated VM

Access to data

Access to Provisioning of scientific 

SW using CVMFS and Containers

Access to the GPUs, HPC cluster

Infrastructure based on OpenStack

Development led by ILL in the 

scope of the PaNOSC project



PROCESSED DATA VISUALIZATION
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FAIR data 

Configurable
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EBS DATA PRODUCTION – ID29 SCALING UP ...
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ESRF-EBS serial crystallography beamline (ID29) produced > 1.2 PB in first 6 months
(high priority to switch on data triage and lossy compression)



EBS DATA PRODUCTION MEASURED

Page 17 R.I.P. Data Workshop - 1st and 2nd Oct - ESRF

2020 2021 2022 2023

Raw Data volume 1.3 PB 2.8 PB 3.1 PB 3.6 PB

Datasets 203k 352k 471k 554k

No. files 87m 166m 138m 118m

Ave / Max volume
6.8 GB

8.1 TB

8.4 GB

7.8 TB

6.9 GB

8.5 TB

6.8 GB

11.1 TB

Ave / Max files
428

39k

474

43k

293

51k

213

195k

Main Beamline
CM01 

40%

ID19

20%

BM18

CM01 

21%

BM18

19%

Archived (tape) -- 3.86 PB 6.52 PB 7.75 PB



ARCHIVING

Mediaflux software

Disk storage

SpectraLogic BlackPearl object storage 

& tape library gateways

SpectraLogic T-Finity

tape libraries

& drives
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2023: UPDATED ESRF DATA POLICY 
After 8 years of the initial Data Policy the GOAL of the new data policy was to simplify the 

text, make data FAIR, include processed data and enable data triage and compression.

New Data Policy endorsed by Council in Dec 2023.

Summary of changes:

1. A separate policy for proprietary research;

2. Inclusion of the possibility of more extensive data curation, including triage and the use of 

lossy compression (when acceptable), or limiting the amount of data stored for very high 

throughput experiments;

3. Inclusion of processed data, which can be published on the data portal and possibly

replace raw data;

4. Addition of a reference to FAIR (Findable, Accessible, Interoperable and Reusable) principles;

5. Mention of the ESRF data portal (https://data.esrf.fr) as the main access to the data;

6. 3-year embargo rule also to the experiment report, which will be included as part of the metadata;

7. Access to all experimental data by ESRF personnel, e.g. for algorithm development and performance;

8. Use of a Digital Object Identifier (DOI) to reference datasets - the DOI must be quoted in any publication 

exploiting ESRF data;

9. CC-BY-4
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https://www.esrf.fr/datapolicy



CITING DATA IN PUBLICATIONS
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Users MUST mint DOIs for data cited – do not use the automatically minted DOIs! 

Watch https://www.youtube.com/watch?v=dPeN855-Mu4

PDB can link to raw data but Users MUST mint bespoke DOIs

Scientists are encouraged to publish raw data in the IUCr Raw Data Journal :
Crystal structure of the 

second extracellular domain 

of human tetraspanin 

D9: twinning and diffuse 

scattering

https://iucrdata.iucr.org/x/



WHERE IS THE ESRF PROCESSED DATA ??
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TIME BETWEEN EXPERIMENT AND PUBLICATION
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• Library email campaign : we now 

ask the users for missing proposal 

reference in publication ex: MX-

12345. Flora library database is 

updated.

• Email sent 08/2024 to publication 

corresponding authors ( for 2023 

and 2024 publications).

• Good user responses : we see 

impact on data quality for these 

years.

• First ESRF DOIs created in 2018 

(source Datacite search api)



COST 

Archiving is not only ensuring that files are safely stored on tapes

Open data/FAIR data and archiving are structuring data management operation.

In 2024, it has become difficult to identify the cost of Open/FAIR data, this has become the “normal” 

way of managing data. This is fully integrated into our user service portfolio.

FAIR Data = Quality of Service for RI users.

Costs :

- Infrastructure and consumables are provided by ESRF budget (tape library, storage, …) – DP 

validated by council

- 4 FTE – Strong support from EU Grants

- Specific tools and standards have been developed by the PaN community + adopting open source 

solutions (ex: DS Wizzard)
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Archiving less 

• Data reduction during acquisition: lossless and lossy compression, data triage …

• Data Processing: identify useless data.

Deleting archives:

- 10 years max engagement

- Some data will deserve a longer preservation

- Contact with users before deletion

- 1B datasets, need for automation

- How to identify the value of data (relation to scientific articles, nb of downloads, Scientific Prizes 

...)
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Could we delete data, 

if no publication X 

years after the 

experiment ?

It could be better to 

replay the experiment 

in some case ? 

Select the data to be 

preserved longer 

based on scientific 

articles value ?

How to identify the 

scientific value of the 

data? 
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Thank you for your attention.

This presentation has received support from many colleagues from scientific

and technical ESRF departments and PaN (Photon and Neutron RI) community.

Andrew Goetz, Thomas Vincent, Antoine Roux, Cédric Vinet, Marcus Oskarsson,

Aidan Campbell, Stuart Fisher, Vincent Favre-Nicolin, Axel Bocciarelli, Loic Huder,

Alex de Maria, Marjolaine Bodin, Emmanuel Eyer, François Sturma, Stuart Caunt, ...


