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Why manage? 

• Volume 

– Day to day coping

– How to “publish”??

• Scientific Responsibility

– Accurate recording of 
the whole experiment

– Archival & curation

– Enabling future science
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• Diversity

– Heterogeneous data

– Disciplinary differences

– Institutional boundaries 

• Accountability

– Auditing and charging

– Funder mandates



What can structures be used for?

• For example… 

– Materials science – link to properties, starting point for 
calculations

– Insight into / control of crystallisation & crystallisability

– Starting point for computational chemistry

• Data management is key, because its all about context and 
linking…

• Good crystallographic practice requires information about 
the experiment not covered wholly by CIF

• Not possible to predict how a crystal structure might be 
used in the future – measure everything you possibly can! 3



Increasing complexity

• Even for pure crystallographic studies volumes of data are 
getting bigger

• ‘Informatics’ approaches being adopted in order to develop 
fundamental understanding, rules etc

• Must be able to reliably evaluate quality (provenance) to 
incorporate results of others

• of others

4



The whole research process
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How many standards?!
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Data management (eco)systems

• Publication Repository [Results Data]

• LIMS  [User & Sample Data]

• ELN [Supporting Experiment Data]

• Datastores [Underlying Diffraction Data]

• Desktop/Laptop [Everything!]

• iPad/iPhone [Anything!]

• How to integrate these??
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Structured Data. 
i.e. using LIMS, Datastores & Repositories



LIMS: Lifecycle Management
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LIMS: Lifecycle Management
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Management Across Boundaries

• Management across facilities (ICAT Information Model)
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Datastores, ICAT & CSMD 

The Core Scientific Metadata model forms the information model 
for ICAT & is designed to describe facilities-based experiments
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CSMD as a Starting Point

• Forms the basis for extensions:

- To derived data

- To laboratory based science

- To secondary analysis data

- To preservation information

- To publication data
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Getting Mobile in the Lab

• But every crystallographic experiment has ‘unstructured’ data 
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Getting Mobile in the Lab
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Getting Mobile in the Lab

The completed record…
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Unstructured data. 

Invariably the context for a crystal structure

Or

The context a crystal structure has to fit into!



Laboratory Notebooks

• All this is not a new problem…
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Electronic Lab Notebooks

http://www.labtrove.org/

http://www.labtrove.org/
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LabTrove



Imposing structure – Planning 
& Enactment Ontology

• Plan (Prospective 
provenance)

24

• Enactment (Retrospective 
provenance)

• Realisation



oreChem Plan for eCrystals

• Machine-readable 
representation of methodology

• Describes requirements for 
software and data products 
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Bringing it all together. 



Structures in context of 
compound, property, etc data 

27RDF (ChemAxiom)



Structures in the context of 
‘traditional’ publishing

• ELN providing Electronic Supplementary Information for 
conventional publication (Chemistry Central: accepted)
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DOI’s for Data

• DataCite Institutional 
registration of DOI’s

• Promotes rigorous ‘self 
publishing’ of data

• Soton exemplars

• eCrystals
(Repository/structured data)
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DOI’s for Data

• LabTrove (unstructured data)

• Locked down HTML export of 
selected records 
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SIMS: 
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 CIF, ImgCIF etc
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elnItemManifest

• 3 layer metadata model for description, export & packaging

• This is the first (information) layer – leads into knowledge

• Published through Dial-a-Molecule 
athttp://wp.me/p2JoQ6-xF & submitted to J. ChemInf
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http://wp.me/p2JoQ6-xF


Thanks

33


