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The CombeChem Project

+ End to End linking of data and information: Laboratory
to publication and back again

+ The exponential world of combinatorial synthesis and
high throughput analysis meets the exponentially
growing power of computing
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Knowledge

Literature ﬂ

not just one laboratory
but many co-laboratories

Working *Oge'rher' Information
Integration

Digital Model M Analysis

Synthesis

Report

The concept of Publication @ Source




The Stretches of CombeChem

Computer
Science

Chemistry Interdisciplinary

Laboratory Holistic Publishing

Deployment Methodologies Research




CombeChem Smart Tea

+ Ethnography

+ Electronic Lab
Notebook

+ Capture in RDF

(Resource Description
Framework)

the Smart Tea Project

T can go anywhere and its, like, this is
me and my data. Its all there, bang."

« Chris,
a real chemist, on using Smart Tea
instead of a paper lab book.

Smart Tea is about improving the information environment for chemists doing chemistry - within and
beyond the lab. Smart Tea is about supporting chemists in the preparation, execution, analysis and
dissemination of their experimental work.
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necessary if a calculation or discussion is changed; the section / \
to be deleted is simply removed by drawing a neat "x" Observations are never
through it.
collected on note pads,
In view of the fact that a notebook is a primary record, data filter paper or other
are not coplcd into it from othcr sources (such as this manual temporary paper for
or a lab pa notcbe ment) without later transfer into a
etea acknowlcdgmcnt of thc source. Obscrvauons arc never notebook
collected on note pads, filter paper, or other temporary paper /
for Tatee ;—.s-u'rmr""'
scrap of paper” technique, your improperly recorded data
onfiscated by your TA or instructor at any time. It
important to develop a standard apprSach 1o using a notebook

routinely as the primary receptacle of observations.

Each wecek at the beginning of lab lecture, you will turn in
your prelab problems from the manual for grading. Zg
problems not tumed in at the beginning of lab lecturSSSS e

The Chemistry 3/5 & 6

Laboratories If you are caught using the
“scrap of paper” technique,
. your improperly recorded data
I oo may be confiscated by your TA
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h ChemlLab

2 DARTMOUTH COLLEGE




+ Make use of Plans to
Inform the digital context
- metadata in advance

+ Have concern for the
“End-to-End life cycle” of

chemistry information
from the start

+ Understanding Usability
and Human Computer
Interaction is vital for
adoption




Pub-Sub systems provide the flexible &
extensible approach to distribution
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Statistics

+ Collect information about
ligands and their
(transition metal)
complexes

Calculate descriptors with
standard computational
approach (DFT)

Robustness
(computational,

chemical, statistical)
Map of Ligand Space for

Overlap with available Monodentate Phosphorus(lll) Ligands

experimental data

Ligand Knowledge Base




Dave’s Chemistry
Experiment

Take a building full of Statistics on Green Triplestore
chemists Thu Apr 21 11:37:17 2005

Add RDF tools
Stir occasionally
See what’'s been made

A very big chunk of
Semantic Web

An ontology for units




Semantic DataGrid

+ CombeChem uses
Semantic Web for

+Enhanced (annotated)
DataGrid over multiple
diverse stores

+Some Data Storage

+ Storage of Provenance
Information

+ Annotated multimedia
streams




Triplestores

+ Started with the data
hoarding approach of
CSAKTive Space, using
3store from the AKT IRC

+ Scalability, lifecycle and the
CombeChem sharing and
publishing ethos led to the
use of multiple triplestores
to cache and query rather
than store
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Quick Start CombeChem

Yes, it gives facility to support different

level of expertise.

Yes, it provides a clearer presentation by
providing different level of abstraction.

@

Should we provide process
decomposition ?

No, it may not be easy to break decide
different levels.
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Autonomic e-Science

+ Built simulator of a
future combechem in
which 1000s of services
are negotiating and self-
organising

+ Informed by combechem __

experience

+ Article in IEEE Intelligent
Systems on the Self-
Organising Semantic Grid

+ Raises questions about
the future role of the
scientist
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Access to the
underlying data
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/7 E-Print: Surface Second Harmonic Generation studies of L-phenvlalanine at the air/wa
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fluorescence Is still present, the fluorescence signal might be subtracted from the overall signal if the percentage
contribution and the phase between the SHG signal and the TPF signal is known.

4.2 Polarisation Dependence
The polarisation dependence of the SHG signal was recorded for bulk phenylalanine concentrations frorrl1JO§ I5nng

dm™ up to 0.8 mol dm™ . This approach would reveal any change in the preferred orientation of the phenylalanine
molecule at the air/water interface with increasing bulk concentration. The SHG signal was monitored for the

linear output polarisations 1%+, 1.2, 1_ _**), where P, S, and +45 correspond to the output harmonic polarisation

monic and =90° for Sharmonic light). The conditions were optimised to avoid the
photon fluorescence present with the SHG signal. A representative sample of five plots
a at different concentrations are shown in Figures 711.
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Data capture

R 4 Repository for
the Laboratory

the Smart Tea Project

"I can go anywhere and its, like, this is
me and my data, Its all there, bang."

- Chris,
a real chemist, on using Smart Tea

instead of a paper lab book.

LI

;{ '&,, ‘Q‘,}“{ Smart Tea is about improving the information environment for chemists doing chemistry - within and

beyond the lab. Smart Tea is about supporting chemists in the preparation, execution, analysis and
dissemination of their experimental work.




Take Homes

+ Making sure other people can find, understand
and re-use your data easily and with confidence

(even when t
+ Whole lifecyc
+ Significant ro

nere is a huge amount of it!)
e approach from lab to publication

lout of next generation Web

technologies — Semantic DataGrid

+ Distinctive In

e-Science for focusing on

laboratory, usability and collaboration

+ Agent of culture shift in publishing and open
access to data

+ Outreach including schools

+ Platform and

agenda for future research in the

Pervasive Semantic Grid




www.combechem.org

Nnnn CombeChem

| <« > | ||+ 3 http: / /www.combechem.org/ ~(Q~ Google

[I] The Cloud N...on manager Theme 02 -...- homepage Examples an...s for PH331 [;esign bf E...ments (DOE) Electronic L...eplace Paper Apple (233)v Amazon eBay Yahoo! >

CombeChem

Home Site Map

About Find out about Combechem and take a tour Download talks and software

Tour Visit CombeChem events Follow links to related projects

Access CombeChem publications See who is involved and how to contact them
Events

Publications News

See the articles on mobile phones in the bar and e-Malaria on the BBC News Web Site.
Downloads Semantic Datagrid paper accepted at 6th IEEE/ACM International Workshop on Grid Computing.

Links

Latest CombeChem Related E-Prints
Contact

ECS E-Prints University of Southampton E-Prints

CombeSearch De Roure, D., Frey, J., Michaelides, D. and Page, K. (2006) The Frey, Jeremy G. (2006) Future Lab - "Smart not Dark". In, Smart
Collaborative Semantic Grid. In Proceedings of 2006 Intemational ~ Lab: Laboratory Informatics Exchange, Jumeirah Cariton Tower,
powvered (f 00K [ e" Symposium on Collaborative Technologies and Systems, pp. 411- London, UK, 15-16 Feb 2006. UK, International Quality and
by N3 & 418, Las Vegas, USA. Smari, W. W. and McQuay, W., Eds. Productivity Center (IQPC).

Miles, S. (2006) Electronically Querying for the Provenance of Coles, Simon, Frey, Jeremy, Hursthouse, Michael, Light, Mark,
Entities. In Proceedings of Third Intemational Provenance and Carr, Leslie, DeRoure, David, Gutteridge, Christopher, Mills, Hugo,
Annotation Workshop (in press), Chicago. Mike, Lyon,




Questions




Grid Innovation

+ CombeChem has focused on
accelerating science by accelerating the
process and not necessarily the
computation
+ Uses existing cluster and grid techniques

+ Early focus on security for National
Crystallographic Service

+ Adopted Web Services from the outset
+ Uses asynchronous message passing for
integration

+ Semantic DataGrid




Middleware Outputs

+ Security and access control developed
for NCS

+ Software written by IT Innovation for
CombeChem fed into the software
distribution for the EU Grid for
Industrial Applications (GRIA) Project

+ It forked!

+ GRIA now on release 5, good adoption by
industrials in EU projects (e.g. SIMDAT)

+ Solutions evolved with current Grid
standards




Other Outputs

+ Security and Access Control in GRIA 5

+ Statistics software:

+ Design search algorithms for Generalized
Linear Models

+ Design of experiments elLearning module

+ Elicitation in Chemistry Investigations
(EliCIT)

+ RDF streaming tools
+ Units Ontology




Staffing

+Deploy-then-research strategy

+Core team persisted through most
of project and developed
interdisciplinary knowledge

+Brought in additional staff for
specific tasks
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File: combechem/processi/tea.rdf
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RDF/RDFS

Molecule
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Statistics

Tolman Electronic Parameter (cm-1)
Identify and screen new catalysts (Veo in Ni(CO),L)
in silico —prediction of desirable
properties.

Direct experimental screening
(high-throughput).

Detect and quantify ligand
similarities/differences.

Add to chemical knowledge -
interpret ligand contributions to
experimental observations.

. . ’ Descriptors: PA, %s, Q(Pt fragm.), Heg_steric,
Potential applications of P_B. PPt AR-P-R(Pd)

ligand maps
15 Sept 06




Using ideas from the
NCS Grid Service
we have produced a
prototype for a high
throughput catalyst
experiment involving
array samples
iInvestigated by
Raman, MS, EXAFS
with the samples
manufactured at one
site and tested at
several others

15 Sept 06

GridSphere Sewlet

Upload ZIPfile
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The “nodeset” has attributes

Nodeset

+ The edge with the attribute name set_attr_1 is an attribute of a nodeset.

+ T(rj\e edge with the attribute name triple_prop is an attribute of the above
edge.

15 Sept 06 33




Grid and Pervasive Computing

+ Electronic Lab Notebook
+Lab Environment

+ Mobile Devices

+ Semantic throughout

15 Sept 06




