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Closing the current (meta)data workflow by ensuring:

• Findability

• Accessibility

• Interoperability

• Reusability

FAIR Data Life Cycle
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(Meta)data Creation



| 3
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addressed
by repository

basis for reuse
at instrument level

Interoperable and reusable raw (meta)data: 

1. Physical representation (file format)

2. Knowledge representation (of file content)

3. Context
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Use Cases

• Any Light Particle Search @ DESY

• In commissioning phase

• A4 experiment @ MAMI

• Already dismounted (still producing results)
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A4 raw instrument output:

• Nested folder structure (vague context)

• ASCII Files: Unformatted, minimum metadata,

contain device output and preliminary results

 XML (machine-readable)

• ROOT Files: community-specific standard,

contain mainly detector data

Physical Representation: File Format – A4
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A4 raw instrument output:

• Nested folder structure (vague context)

• ASCII Files: Unformatted, minimum metadata,

contain device output and preliminary results

 XML (machine-readable)

• ROOT Files: community-specific standard,

contain mainly detector data

 manual HTML page to install customized class

Physical Representation: File Format – A4

Customized C++ class required to read ROOT files:
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ALPS II raw instrument output:

• Stores (meta)data in local database

• Converted to HDF5 in certain intervals and 

ingested to globally accessible repository

 HDF5 is de-facto standard in photon and

neutron science

 Various software to read HDF5 files

Physical Representation: File Format – ALPS II
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Knowledge Representation – A4

• ROOT files are to some extend self-describing

• ASCII files are neither human nor machine readable:

Convert to human/machine-readable xml format

Add metadata through json configuration file (e. g. units)

RDF provide machine-readable definitions (e.g. using ontology qudt)

+ =

ASCII Metadata enrichment Enriched, machine-readable XML rdfa.info/play/
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Knowledge Representation – ALPS II

NeXus Definition Language (NXDL):

• Standard in photon and neutron science

to store experimental data

• Hierarchical, defined structure (definition)

• Persistent web description (definition, URL)

Human- and machine-readable
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Context – A4

Create Context

• Additional Readme HTML file

Human-friendly, browsable
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• Additional Readme HTML file

Human-friendly, browsable
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Context – A4

Create Context

• Additional Readme HTML file

Human-friendly, browsable

• Separate Readme XML file

Using DataCite (machine-readable)
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Context – ALPS II

NeXus Definition Language (NXDL) contains
pre-defined terms providing high-level 
information, such as

• Start/end time of measurement, duration

• Title, experiment description

• Citations to related publications

• Contacts to experimental team (user)

Human- and machine-readable
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FAIRness of raw (meta)data can be improved on 
the instrument control level:

• Physical representation (file format):
• open, readable
• provide manual for reading if required

(e. g. C++ files for Root classes)

• Knowledge representation
• Use existing Standard (e.g. DataCite)
• Adopting related standard (NeXus for ALPS II)
• Create your own logic (e. g. through RDF)

• Context:
• Using schema (e. g. NeXus terms)
• Additional Readme file

Summary

Poster ALPS II

Processing
(Analyze)

Storing
(Archiving)

Reuse
(interoperable)

Find &
Access

Instrument
(Meta)data Creation

Poster FAIR Data
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