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Data helps spot fraud



Science can be wrong

“We have recently attempted to perform a diagnostic meta-analysis, and found that 

most of the relevant papers reported only frequency distributions. Some papers 

reported individual patient data in scatterplots, from which we attempted to derive 

the original datasets by a computer-aided method. To our surprise, nearly half 

the papers showed a different number of data points compared to the stated 

number of included patients. As a result, we were unable to aggregate the data.”

– Gustav Nilsonne, Karolinska Institutet

http://blogs.openaccesscentral.com/blogs/bmcblog/entry/join_the_data_debate_draft

#comment-1284221254522



Most data is never published



Most data is never published

Time / Effort / Difficulty

Competition

Why would anyone want my data?



Lots of data does get published



Most published data is unusable

Virtually unreadable

Totally undiscoverable



Supporting information can require massive effort



Supporting information



We should be publishing 

the raw data



Some disciplines are better than others...



... and some are very bad



Virtually no data published at all



Waste of resources

• No standard way to archive or search the data from CompChem calculations; 

valuable data festers on disk.

• There isn‟t even a standard data format (despite the data being rigorously 

defined) so each computational chemistry code needs specialised tools to 

understand its output.

Generate data

from scratch

Expensive

computation

Cumbersome

data format
Black hole



Data publication options are growing

https://proteomecommons.org/

https://trancheproject.org/

http://datadryad.org/

http://www.dspace.cam.ac.uk/

Talis Connected Commons

http://blogs.talis.com/n2/cc/



Different Scales of Data



More than archiving: domain knowledge required



It needs to be simple





Semantics and provenance are vital

http://datadryad.org/handle/10255/dryad.19



Semantics and provenance are vital
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Publishing data is difficult



Data is really useful
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Nick Day

http://wwmm.ch.cam.ac.uk/crystaleye/



Especially in aggregate

http://wwmm.ch.cam.ac.uk/crystaleye/



Semantic Web of Data



Semantic Web

The Semantic Web is a Web of data.  The vision of the Semantic Web is to 

extend principles of the Web from documents to data.

Right now data is controlled by applications, and each application keeps it 

to itself – the Semantic Web addresses this.

Data should be related to one another just as documents (or portions of 

documents) are already, and accessed using the general Web architecture.

This also means creation of a common framework that allows data to be shared 

and reused across application, enterprise, and community boundaries, to be 

processed automatically by tools as well as manually, including revealing 

possible new relationships among pieces of data.

-- http://www.w3.org/2001/sw/SW-FAQ



subject predicate object

















Chemical Markup Language

eXtensible Markup Language (XML) vocabulary for Chemistry

Extensible:

not limited by the designer‟s vision

Preserve semantics: machine understandable

But the flexibility can be daunting at first...



Dictionaries and Conventions

• Conventions:

• molecular

• compcomp

• crystallographic

• spectra

• Dictionaries:

• properties

• units

• unitTypes

• data types

Documentation:

http://www.xml-cml.org/

Validator Service: 

http://validator.xml-cml.org/

Impose data models and

semantics on sections of 

CML documents

Joe Townsend



Dictionaries

<entry id="counterpoiseEnergy" cmlx:name="counterpoiseEnergy" cmlx:type="xsd:float" 
cmlx:definition="energy calculated by the Counterpoise method; differentiate from Counterpoise 

keyword which takes an integer"
cmlx:description="Counterpoise method resultant energy" cmlx:superclass="property">
<h:p class="manual">

See <h:a href="http://www.gaussian.com/g_tech/g_ur/k_counterpoise.htm">Gaussian09 online manual</h:a>

</h:p>
<h:p class="notes"><h:pre>
Example:
Counterpoise: corrected energy =   -2660.083831739527
Counterpoise: BSSE energy =       0.003902746890
</h:pre> 
Units are not specified, we guess they are ???
</h:p> 

</entry>



JUMBO-Converters
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File
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legacy input format
Properties and parameters

are referenced against

application specific dictionaries

Loss-less transformation

Data re-factored to fit

standard data model
Where possible properties

and parameters referenced

against standard dictionary



CLARION
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CLARION: Embargo Manager



CLARION: Embargo Manager



Chempound

Chempound stores

legacy and semantic files

indexed using RDF

linked open data:

the chemical semantic web



The future?

custom feeds

versioning

pivots



WE CAN’T PREDICT WHAT 

PEOPLE WILL DO WITH DATA

Data is exciting!

and we can‟t predict what people will do with it



New ways of visualising chemistry

Lezan Hawizy



Ben O‟Steen



Visualisation



Summary

• Data drives science, but masses of scientific data is currently lost

• Publication needs to be easy – fit into scientist‟s existing workflows

• Archiving is not enough – must plan for reuse

• Semantic, linked open data is the solution

• Existing standards where possible, but need domain knowledge

• Data publication will grow.

Faster Science, New Discoveries, Avoid Duplication, Improve Repeatability, 

Advertise Work, Better (communal) Tools, Funder Mandates, Improved Data 

Management



Thank You



Chemistry Add-in for Word

http://research.microsoft.com/en-us/projects/chem4word/

http://chem4word.codeplex.com/



Chemistry Add-in for Word

CML

C4H6O

butynyl

alcohol

154

http://research.microsoft.com/en-us/projects/chem4word/

http://chem4word.codeplex.com/


