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ESS Data
• 15 different instruments
• Different techniques
• Different data requirements
• Multiple scientific communities
• Multiple data types
• Multiple formats and standards
• A lot of data...

...for real!!!
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Question #1 ...and #2

How do we manage 
all this data?

How do we deliver this 
data to our users?
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The journey
Brett Patzke on Unsplash
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ESS User Journey

Experiments
Sample environments
Local contacts
User lab facilities
Experiment notification

Registration Proposal Scheduling Planning Performing 
& Analysing

Wrap-up & 
Harvesting

Register
Personal Data
Digital Access

Submit proposals
Technical review
Excellence review
Result notification

Users notify ESS of team
User training
Experiment safety review
Travel and accommodation
Ship samples
Physical Access
Dosimetry

Data directories in place
Automatic data processing
Manual data processing
Permissions for files
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Experiment
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Data: saving and transportation
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Experimental notes and log books
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Evident Results

Papers
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Less Evident Results

Data Loss

Missed Opportunity to Increase Value
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So… then...

Our Vision
...and of the funding agencies
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Data Journey

Raw
Data

Reduced 
Data

Acquisition
System

Data
Reduction

Data
Analysis

Data Catalog and Storage System

Analyzed 
Data
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Paradigm Shift
MY DATA

OUR COLLECTIVE DATA
(TAXPAYER FUNDED DATA)
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FAIR data

https://www.go-fair.org/fair-principles/
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TRUSTed Repositories

https://www.nature.com/articles/s41597-020-0486-7
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Open data

https://data.europa.eu
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How do we 
get there?
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Key concepts

Data

Metadata
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Data
Data is a collection of discrete or continuous values that 
convey information, describing the quantity, quality, facts, 
statistics, other basic units of meaning, or simply sequences 
of symbols that may be further interpreted formally.

Such information is saved in one or multiple files which are 
generated during the experimental data acquisition or in 
relation to that time window.

https://en.wikipedia.org/wiki/Data
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Metadata
Metadata is data that provides 
information about other data

https://en.wikipedia.org/wiki/Metadata

Metadata are any information saved in the data 
catalog and available to the user to search for and 
retrieve the specific information she is looking for
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Dataset

A Dataset is a collection of multi-modal items which:
● share a common purpose
● were collected for a specific purpose,
● describes an individual event or a series of events or 

an experiment,
● pertains to the same experimental data collection.
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Metadata
Metadata can be:
● a duplicate of any piece of data contained in the linked data files, as 

long it is of small size.
● any derived information that results from any type of data aggregation 

(like average, min, max or something more complex) performed on 
information contained in the linked data files

● any qualitative or quantitative information that has been collected or 
discovered at a later stage, which is relevant to describe and facilitate 
finding the dataset itself.

Metadata has to be relevant for the future utilization of the data.
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Minimum Viable Metadata Set
The minimum set of key/values, descriptors that provides the 
best description of a dataset but is not overwhelming to use, 
search and maintain.

Metadata is an ever changing set of 
information.
They varies depending on:

● Intended usage
● Stakeholder
● Domain knowledge
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Data Curation
Data curation is the effort to 
organize and integrate data collected 
from various sources in a single entity,
called dataset

https://en.wikipedia.org/wiki/Data_curation

Enrichment and Enhancement
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Data Curation: example
Column 1

Connector 3

Channel B

Blue cable

Left light

Unknown

Resolution

Sample Temperature

Temperature Controller 1

Sample position X axis

Light detector

Tomography light source

Slit position Y

Sample position resolution

Units
Which will be Metadata

Which aggregation

Other questions?
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Data Curation: understanding data

Can we leverage well defined metadata to:
● facilitate finding relevant information in the NeXus data files?
● expose some aggregated value to make the data more FAIR?

https://www.nexusformat.org/
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Which tool can help us in 
our data journey?
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Tools: Metadata Catalog
https://scicatproject.github.io/
https://github.com/scicatproject
https://scicatproject.github.io/documentation

International collaboration
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SciCat Dataset Details
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Publishing Data in SciCat

Digital Object Identifier
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How can we foster 
adoption and data usage?
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Tools: language libraries

Scitacean is a high level Python package for 
downloading and uploading datasets from and to SciCat.

End user, data exploration, interactive

https://github.com/SciCatProject/scitacean

https://scicatproject.github.io/scitacean/
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Scitacean in Jupyter Notebook
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Why?
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Miximizing Scientific Output
Foster Innovation 
Methodologies and Tools 
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Use Cases
Greg Razoky on Unsplash
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Use case: Story One

Covid-19
(whole) lung
vasculature

https://www.youtube.com/watch?v=wl_kfKrfDD8

https://www.esrf.fr

https://www.panosc.eu/

https://data.panosc.eu/search/?q=lung+vasculature&facility=ESRF

https://data.esrf.fr/doi/10.15151/ESRF-ES-471183885
https://data.esrf.fr/doi/10.15151/ESRF-DC-572196058
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https://clipart-library.com/clipart/Xyik5xbcE.htm
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Use case: Story two

● Data Preparation
● Disease Analysis
● Data Compression Techniques

https://human-organ-atlas.esrf.eu/datasets/572195982

https://doi.org/10.1038/s41592-021-01317-x

https://data.esrf.fr/doi/10.15151/ESRF-DC-572196058

https://www.nature.com/articles/s41596-023-00804-z
UK,DE - 2023

https://doi.org/10.1016/j.ebiom.2022.104296
DE, UK, BE, CH, US - 2022

https://doi.org/10.1016/j.lanepe.2022.100330
DE - 2022

https://doi.org/10.1164/rccm.202206-1041ST
US, EU, JP, CL, ... - 2022

https://doi.org/10.48550/arXiv.2211.06689
CN - 2022

https://doi.org/10.48550/arXiv.2209.15180
CN - 2022

https://doi.org/10.1101/2022.12.03.518948
CN - 2022

https://data.panosc.eu/search/?q=lung+vasculature&facility=ESRF
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New exploratory tools

Visually Explore Knowledge graphs
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New methodologies

We are constrained by the boundaries of our domain knowledge and 
experience.
Only by opening our data to actors from different fields and domains, 
we can further push innovation beyond the borders of our knowledge 
and comfort zone.
Think about Machine Learning, AI and visualization.

https://www.kaggle.com/Example :
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FAIR Open Data
Benefits and Challenges
Benefits

● Easy discovery of other resources
● Hidden connections
● Increase scientific output and better science quality
● Driving innovation and best practices
● Longer data life and better data quality
Challenges

● Data access and sharing
● Proper data curation
● Cross institution and cross national collaboration
● Right tools for the job
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Call to Action
Talk to your data curation expert.

Include all your stakeholders in the discourse.
Prioritize FAIRness of your data.
Increase the value of your data.
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Exercise 1
In small groups, discuss and list few properties of 

the objects shown below

http://www.pegani.dk
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Exercise 2
How could you find all 
the balls that are intact 
and of the same color?

Which minimum viable 
metadata set would 
you use?

https://stock.adobe.com
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Exercise 3
Which questions would you ask to capture the minimum viable 
metadata set for the objects shown below?

https://www.santafixie.dk



Thank you

Questions?
Max Novelli
max.novelli@ess.eu


