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FAIR: provide meaning to data
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Data Portalhttps://data.esrf.fr

NeXus Data Formathttps://www.nexusformat.org/

The infrastructure is in place but the “metadata” is missing



Provide meaning to data: climbing Mount FAIR
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Why are we here?
Data Portal (base camp)

NeXus (camp 1)



Provide meaning to data: mountaineering 101
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Why are we here?
Sense of dread when thinking about metadata covering instrumentation, samplepreparation/origin, data acquisition, data processing, ...



Provide meaning to data: mountaineering 101
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Why are we here?
The NeXus Data Format provides the infrastructure to define metadata

https://www.nexusformat.org/(since 2003)

https://www.nexusformat.org/


Provide meaning to data: mountaineering 101
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So how do you start climbing Mount FAIR?
Start by reducing the scope in which to define metadata.

In other words, start by defining techniques.



Provide meaning to data: experimental techniques
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Option 1: Flat list of technique names per beamline and per facility

No meaning, just techniquenames
HR-XRPD at ESRF-ID22 maynot be the same as at otherbeamlines.
You cannot relate techniques toeach other and with otherscientific fields.



Provide meaning to data: context of the experimental techniques
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Option 2: Taxonomy, define techniques with a structured and
hierarchical classification

The PaNET ontology provides a taxonomy and thesaurus of photon
and neutron (PaN) experimental techniques (developed in ExPaNDS
context).

A tree of subclasses relates techniques without actually specifying
what this relation is. In other words, it still does not contain enough
meaning.



Provide meaning to data: ontology of experimental techniques
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Option 3: Ontology, where we can:
• Use basic building blocks to compose/define techniques just like building

castles, boats, cars etc. with LEGO blocks.
• Relationships between techniques are automatically inferred (Reasoning

based on Description-Logic) and can guide the creation of building blocks.
• Techniques need to be defined only to the extent that they can be

distinguished from other techniques (Differential meaning).
• Utilize/connect to PaNET and other relevant ontologies in the domains of

materials, physics etc. (relations provide meaning)



Provide meaning to data: developing an ontology
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Building blocks

Knowledge engineer +scientist
Try to building your techniqueswith existing blocks.
Create new blocks whenneeded. I want to build a truckbut I don’t have wheels.
Techniques need to be defined only tothe extent that they can be
distinguished from other techniques.The first person who makes aship does not need to thinkabout frigates, battleships,cogs, ...

Techniques



Provide meaning to data: developing an ontology

26/07/2013
Page 12 l The 6th Annual Meeting of ORSO l 19 July 2024 l Wout De Nolf and Andy Götz

sample
X-rays

Sample input:• X-rays• Lasers
Process:• X-ray absorption• Compression

Detection:Fluorescence, transmission, augerelectrons, total electron yield, ...High-resolution, energy-dispersive, ...

X-rays
Electrons

Space/Time:• As a function of the energy (spectroscopy)• Different projections (tomography)• Pulsed (time-resolved)

Laser

Laser-driven shock compression X-ray Absorption Spectroscopy(for sake of illustration only)



Provide meaning to data: reflectrometry building blocks
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IRI (Internationalized Resource Identifier)→ persistent uniform resource locator(https://purl.org/)→ ⚠ F in FAIR ⚠

Labels for humans

Building blocks (⚠ not correct, just for illustration⚠)

InferredRelationships

Courtesy: Ioannis Koumoutsos



Provide meaning to data: developing an ontology
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Define a common strategy/roadmap on how to build and maintain ontologies
at each institute and influence/connect to a central ontology (PaNET).
A common vocabulary and meaning arises from the connections.

PaNET
ESRF

SLS APS

DLS

NeXus is also defining an ontology


