
Administration, raw diffraction data, 
structure factors and coordinates at the 

UK’s National Crystallography Service

Management of people, process and data

Prof. Simon Coles (s.j.coles@ncs.ac.uk)

Director, UK National Crystallography Service



The NCS

• The most powerful and highest throughput 
chemical crystallography laboratory 

• National Research Facility, Est 1981

• Expert research staff 

• Synchrotron component

• Around 100 users from UK academia

– Chemists, crystallographers, materials scientists

– Advanced techniques



The NCS and Data Management

• Several eras…

– 2001-2008 CombeChem e-Science

– 2003-2009 JISC eBank, eCrystals, R4L, I2S2, …

– 2008-2010 Microsoft OREChem 

– 2010-2012 HEFCE Smart Research Framework 
(LabTrove)

– 2013-2015 Jisc CREAM

– 2016- Its what we do...



Mandates: it all started with…
Research Councils UK principles  



Interpreted by my research council as…



Resulting in ‘data principles’
Spot the difference…



However they expect that…



NCS data management approach

What we need to do to ensure our users 
are compliant when they use ‘our’ data…



• Eg Electronic Supplementary Information 
supporting an article provides much of what is 
required in principle

• Not accessible/usable enough to be compliant

We actually do a pretty good job 
already, so lets start with that…



Useful in the real world?



NCS Portal – an Integrated 
Approach
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Operation Across Organisations

Conceive Research Propose Experiment Analyse Publish

Approval

Submission

ExperimentAnalysis

Publication

Proposal

Proposal Approval Schedule Experiment Archive Analyse Publish

NCS User

NCS

Central 
Facility



Sample Information Management
System
• A standard/format for crystallographic sample and 

experiment data management and archival 

• Supported by CrystalClear and NCS Portal -
providing interaction between facility, instruments 
and data



Application (individual)



Application 
(service crystallographer) 



Sample submission



Queued 



Data Collection



Lab metadata



User View



Data Availability

http://ecrystals.chem.soton.ac.uk

http://ecrystals.chem.soton.ac.uk


eCrystals metadata (discovery)
• Using simple Dublin Core protocol (OAI-PMH) 

• Crystal structure; Title (Systematic IUPAC Name); Authors; 
Affiliation; Creation Date

• Additional chemical identifiers via Qualified Dublin Core

• Empirical formula; International Chemical Identifier (InChI); 
Compound Class & Keywords

• DOI (one for the whole record); Citation

• Specifies ‘datasets’ present in an entry; Version

• Application Profile http://www.ukoln.ac.uk/projects/ebank-
uk/schemas/

• Licensing

http://www.ukoln.ac.uk/projects/ebank-uk/schemas/


Portal TNG
• Basic functionality for ’data managing’ any facility (core),

– Communication, user-facility interface
– Set up, background information gathering
– Collect and process data
– Archive & Curate 
– Data ‘dissemination’

• With add-ins for...
– Applications / Peer review
– Queueing and prioritisation
– Instrument integration
– Usage statistics 

• Impact Acceleration Account project
– By Research Software Group / Software Sustainability Institute
– Core freely available on GitHub
– ‘Premium’ model for add-ins 



What about RAW data?

• Now becoming common to 
deposit structure factors

• We cater very well for 
routine structures

• If…

– have accounted for 
everything in a raw image 
properly

– have an acceptable model 

– Is the raw data required any 
longer?



The case for ’publishing’ (Chem Cryst) 
raw data?
• Validation: clear contribution to chemical knowledge, but 

poor quality; support a ‘grand’ claim 

• Disorder, twinning, incommensurates

• Diffuse scattering

• ‘Advanced Experiments’: Charge density, high pressure, 
phase transition, gas environment, excited state

• Clear that future improvement may be possible; 
somebody else can do a better job

• Training sets for developers



A real example…

• Exceptional structure ?? 
Submitted to journal…

• CIF, with structure factors, 
deposited with CCDC

• eCrystals data
• Still doesn’t help others 

reinterpret in a different way?
• Publish raw data
• Need a procedure…
• Open up our archive?
• Supported community 

repository?



Supported, Open, Large data volumes



Plenty of metadata?



Discovery OK, but need more…





elnItemManifest

• Layered metadata model for 
description, export & packaging

• Top discovery / information layer –
well understood

• Leads to processing / knowledge 
layer – poorly understood

• Published through Dial-a-Molecule 
at http://wp.me/p2JoQ6-xF & J. 
ChemInf 2013, 5:52 

http://wp.me/p2JoQ6-xF


So do we really comply with RDM 
mandates?

• I make the assumption that raw data format and 
metadata is “all sorted out”, but in regards to the 
whole picture…

– Technically – oh yeah!

– Philosophically – kinda

– Real world usefulness – work to be done…


