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What is data curation?

• Data curation - organizing, integrating data 
and metadata, presenting and publishing, 
preserving and archiving 

• Latin cura animarum - cure of souls
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Powerful pulsed neutron source

• 17 Partner countries 
• Construction work in 

progress
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Data @ ESS

• 15 instruments/beamlines 
• Imaging, spectroscopy, diffraction 
• Each instrument has different data 

requirements 
• Traditionally, communities have had 

different data types, formats, analysis and 
reduction methods, standards - problem 
for data management 

• By standardizing across instruments, we 
can make this process simpler and quicker 
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Data Management & Software Centre (DMSC)

• DMSC - one team to rule the data 
• Create uniform file writer for every beam line  
• Connect data acquisition to data reduction 

and analysis 
• Create/acquire metadata and send to data 

catalogue 
• Owner + ORCiD, time, wavelength, license, 

type
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Raw, reduced and derived data

• Raw data - unprocessed data at full 
resolution, with communications artifacts 
removed (e.g. frame headers) 

• Reduced - transformed and corrected from 
instrument units to physical units,  

• Derived data - images, plots, statistics  
• NASA define several processing levels raw = 

level 0, reduced = level 1, derived = level 2 
• How to manage all this data?
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SciCat: ESS Data Catalogue

• SciCat: Manages the metadata of raw and derived 
data which is taken at experiment facilities 

• administrative metadata : data steward, data 
management lifecycle, file details, size etc 

• scientific metadata: describing the sample, 
beamline and experiment parameters relevant for 
the users data analysis 

• SciCat was developed at PSI as in-kind contribution 
to ESS
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SciCat supports unstructured metadata

• Scientific needs can change between proposal 
writing time and experiment time 

• Not all parameters are known until an experiment 
begins/ends 

• As well as “known unknowns”, metadata allows for 
“unknown unknowns” 
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SciCat dashboard
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SciCat Team
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To be Findable: 

F1. (meta)data are assigned a globally unique and eternally persistent identifier.  
F2. data are described with rich metadata. 
F3. (meta)data are registered or indexed in a searchable resource.  
F4. metadata specify the data identifier. 

TO BE ACCESSIBLE: 
A1  (meta)data are retrievable by their identifier using a standardized communications protocol.  
A1.1 the protocol is open, free, and universally implementable. 
A1.2 the protocol allows for an authentication and authorization procedure, where necessary.  
A2 metadata are accessible, even when the data are no longer available. 

TO BE INTEROPERABLE: 
I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge 
representation. 
I2. (meta)data use vocabularies that follow FAIR principles. 
I3. (meta)data include qualified references to other (meta)data. 

TO BE RE-USABLE: 
R1. meta(data) have a plurality of accurate and relevant attributes. 
R1.1. (meta)data are released with a clear and accessible data usage license. 
R1.2. (meta)data are associated with their provenance.  
R1.3. (meta)data meet domain-relevant community standards
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Landing page server
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Deployed at ESS, PSI and MAXIV
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Capturing metadata at the beam line
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SciCat Architecture
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Loopback API Framework
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Node-Red flow editor
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SciCat
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DOI

• Digital Object Identifier (DOI) must connect to 
accessible landing page, which displays metadata 

• https://doi.org/10.17199/BRIGHTNESS/SONDE0001  
• Landing page server 
• Users should be able to make their data public and 

acquire a DOI and landing page
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Photon and Neutron Open Science Cloud 
(PANOSC)

• FAIR - PaNOSC will comply with the FAIR principles in the 
following ways:  

• Findable - all data will have a DOI, rich metadata, common 
api for federated search  

• Accessible - api will support open protocol, metadata 
accessible even without data  

• Inter-operable - metadata to follow community standards 
(Nexus), register metadata  

• Reusable - follow community standardise metadata, clear 
licence (CC-BY) 
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Future additions
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Thank you
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Speed of catalog

• Client app so less strain on server - most of load on 
your browser 🔋📱😃 

• Kubernetes allows autoscaling - if we have enough 
CPUs
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Updating microservices

• MongoDB, Loopback slow release cycle 
• Kubernetes quarterly - kubectl upgrade 
• Angular 6 month cycle - ng upgrade 

• Angular, supported by Google 
• Loopback, supported by IBM
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Researcher persistent identifier 

• ORCID 
• Can uniquely identify 

researcher using instruments  
• Can follow data use and 

citations 
• Data creator/steward can be 

identified uniquely 
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