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This talk

● Considerations
○ Metadata for what?
○ Good and bad metadata
○ Where, what and how?

● Example
● Conclusions

Page 2



NO BUGS 2024 MODELLING METADATA

Metadata for what?

One of the roles of the Metadata is to make the information FINDABLE

Find alignment parameters
● Slits or intensities as function of filling mode
● Mirror position and/or coating used
● Energy resolution and slit opening

Better and/or more efficient proposals
● databases: Search for model compounds (Fe, speciation, XANES)
● Search keywords in previous proposals

Statistical analysis/ quality assessment
● Proposals per beamline and filling mode
● Data quality as function of XXXX
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Metadata – Good and Bad Metadata

Good metadata  
● They have a meaning during the whole life of the data  
● They are static

Bad metadata
● Their meaning is lost with time
● They are not expected to be useful to the community
● Dynamic “metadata” are in fact data and belong to the data files

Example:
Monochromator_energy is a good metadata if it is not going to be changed
Monochromator_energy is not a good metadata if going to be scanned (data)
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Implementation: ICAT

STORAGE 
INTERFACE

OAI-PMH

AUTH

LUCENE

SOAP
REST

ICAT

python-icat

Metadata catalogue and related components to support 
experimental data management for large-scale facilities

Developed at:
● STFC
● HZB

Facilities using it:
● STFC’s central laser Facility
● ESRF
● HZB
● ISIS
● ALBA
● DLS
● Sesame
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ICAT is our toolbox
https://github.com/icatproject/
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Implementation: ICAT Main entities
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MAIN ENTITIES 

ICAT covers from scheduling to publication
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Implementation: ICAT Main Entities @ESRF
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MAIN ENTITIES@ESRF 

Keep things simple
Less tables < endpoints < code to maintain
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Where? ParameterType
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● Parameters are key=value (value.length <4000 characters)
● Any parameter is “well” defined via ParameterType.

○ Name
○ Definition
○ Units*
○ ApplicableTo

● @ESRF
○ Only data curators can populate parameterType
○ Unknown parameters will be ignored
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Metadata and NeXus
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● Raw data to be stored in HDF5 format following NeXus conventions (in most of the cases)
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Metadata providers
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● Metadata is captured automatically

Data Acquisition Software

User Portal/D. Acq

Acquisition/Online Analysis
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How to define parameters
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● HDF5 file mirroring metadata stored in ICAT database
○ Clear mapping from existing NeXus conventions to ICAT

● Documentation about what is each parameter can be found nexusformat.org

● Technique or beamline specific information as NXsubentry based keys

● Not all instruments use NeXus but still relevant

source@NXsource/current
source@NXsource/mode
crystal@NXCrystal/usage
monochromator@NX…/wavelength

InstrumentSource_current
InstrumentSource_mode
InstrumentMonochromatorCrystal_usage
InstrumentMonochromator_wavelength

NEXUS ICAT

ICAT key = Class1Class2….ClassN_dataset@attribute
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Architecture

Generic approach

RW dissociation
○ Message Broker for W
○ Rest API for R 

Multiple portals (UI)
○ Data portal
○ Human Organ Atlas
○ Paleo Portal
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Ingestion
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● Messages sent to ActiveMQ
● Content:

Mandatory parameters
 dataset name
 sample name
 proposal

Instrument
 location

parameters = [key =value]

● UNIX location considered as identifier
○ Data produced and consumed locally
○ SPF are the ActiveMQ
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Dataset format for ingestion
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0: InstrumentAttenuator01Positioners_name = att1
 1: InstrumentAttenuator01Positioners_value = 177.5
 2: InstrumentAttenuator01_thickness = 1.93
 3: InstrumentAttenuator01_type = molybdenum
 4: InstrumentAttenuator02Positioners_name = att2
 5: InstrumentAttenuator02Positioners_value = 74.0005
 6: InstrumentAttenuator02_thickness = 0.71
 7: InstrumentAttenuator02_type = copper
 ….
  24: InstrumentSlitPrimary_horizontal_gap = 2.6000000000000036
 25: InstrumentSlitPrimary_horizontal_offset = 0.09999999999999898
 26: InstrumentSlitPrimary_vertical_gap = 1.7999999999999998
 27: InstrumentSlitPrimary_vertical_offset = 0.10000000000000009
….
 33: SamplePositioners_name = srot_eh2,sx_eh2,sy_eh2,yrot_eh2,sz_eh2
 34: SamplePositioners_value = 0.0,3.882,-6.1685,1.625,-45.942
 35: Sample_name = zz_test_2.03um_AMNH19672_01_v3
….
 36: TOMO_accelDisp = 0.802230638116747
 37: TOMO_beam_check = True
 38: TOMO_ccd_acq_mode = SINGLE
 39: TOMO_ccd_flip_horz = True
 40: TOMO_ccd_flip_vert = False
 41: TOMO_ccd_pixel_size = [6.5 6.5]
….
 68: dataset_name = 0001
 69: definition = TOMO
 70: endDate = 2024-09-26T14:22:53.872905+02:00
 71: startDate = 2024-09-26T14:20:43.935467+02:00
72: location = /data/visitor/es1547/bm0…um_AMNH19672_01_v3_0001
73: proposal = EV1425
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Processed data
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Example of adding a new technique
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● Sample/Dataset identification
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Example of adding a new technique
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● Metadata list -> feedback from scientists
● Refinement made by community
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?

Page 18

Is that enough?
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Additional metadata

Catalog Logbook Resources
Sample Preparation/ 

plan/
Tracking
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WIP!
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DRAC: Data Repository for Advancing open sCience

Catalog Logbook Resources
Sample Preparation/ 

plan/
Tracking
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DRAC: Data Repository for Advancing open sCience

DRAC
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Example
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Example: https://data2.esrf.fr/investigation/1405067863/datasets
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Processed data
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Example: https://data2.esrf.fr/investigation/1405067863/datasets
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All-in-one solution
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● Integrative approach with all metadata linked
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Conclusions
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● Metadata catalogs of high quality already exist to meet current 
demands.

● It is the facility's responsibility to fill it with metadata that is as useful 
as possible in all aspects.

● A metadata catalog might not solve all the problems required to 
understand the nature of an experiment.

● FAIR principles are not just a goal but a requirement.
○ What is next?


