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Introduction to the “CombeChem” Project

The concept of Publication @ Soeurce

The Laboratory
= Smart Tea, Smart Labs & Tablets
= [pstruments on the Grid

The ‘Blog" as the Lalb Notebook

Dissemination .
= Repositories "IIJ' s ar ¢
= Live Documents, Smart Papers, Meetings:  #i1= [ s

T
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: OPTION #5453

Many: Chemists g S B

think that they can SEEEEEKEREERStberorts s 5

program : '. Puxggaefvﬂﬁg@m'ﬁ ,
A \TECHNOBIC

You still use FORTRAN!! &

27 June 2007 Jeremy G. Frd

e-Workflow

Some
Chemists
can
What about that! His brain still uses perl scripts
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The Data Explosion

Exponential growth

The future

overwhelms the
& past,

but the past

must not be lost

~eremy G. Erey, University of Southampton eResearch Australasia

~ The CombeChem Project
" "End to End" linking
= Data (life-)cycle
" Do things ‘right’ at the start
= Make sure the metadata is of high TieE (USCKTime a1 & oressd

are needed to see this picture.

quality.
= Record properly at source ih
Digital Form

= Extensive provenance

" The Chemistry Lab

= People & Machines!working
together

"We have lots
of information
technology.
We just don't
have any
information.”
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“Data Data Everywhere but nor the time to think!”

Combechem

E-Malaria
Smart Lab

Instruments on the Grid e-Bank

Sl YR TEr
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/o
\. ' If only | knew exactly
{  how she did this
experiments | wish | had
- recorded things at
the start the way |

@.-: | know all this supplementary
i information could be useful but
will people really remember the

| wish | could get format? Is it worth all the
the numbers from hassle?

this graph - the pdf
IS not much use.

27 June 2007 Jeremy. G. Frey, University ofi Southampton eResearcn Australasia




*Need to
make the
data
available

*Need to be
able to find
it

on. Al rights reserved.

*But how to
expose it?

From The New Yorker Bock of Technolagy Cartasns,

© The New Yorker collecti

“First, they do an on-line search.”

First, they do an online search

Jeremy. G. Frey, University of Southampton eResearch Australasia

Supervisors and Managers

I am sure we collected that information a few
years ago...

Can you find the file of data that
were used to make the plot?

Some problems are due to the lack of information recorded
at the time, others are due to loss of information over time.

27 June 2007 Jeremy. G. Frey, University ofi Southampton eResearch Australasia




Electronic Laboratory Notebooks
ChemLab 18

Technigues | Chem 3/5 | Chem 6
The Che &6

How to Keep a Notebook
One of the most useful skills you will acquire in the
laboratory is the proper use of a laboratory notebook.
Notebooks, or other formally kept records, are an essential
tool in many careers, ranging from that of the research
scientist to that of the practicing physician. The effort invested
in developing good habits of notebook use will be amply
repaid for students who pursue a future in the basic or applied
DARTMOUTH COLLEGE sciences. Experience has indicated that skillful notebook use
Sample Write-up is developed by most students only through continued special
effort--it does not come naturally. Some of the main principleg

Safety of sound notebook use are outlined below.
General Rules

Safety Equipment
Safety Hazards
Emergency Procedures

Permanent, o Treaumenss

documented :
: “=sources name, the name of your TA, and your Iab section on the
and primary ﬁ%ﬁ, FaD cover of your notebook. All notebook entries must be in ink
record of Uncertainty and clearly dated. No entry is ever erased or obliterated by
pen or "white out”. Changes are made by drawing a single
laborato ry ChemLab Home line through an entry in such a way that it can still be read 2
- placing the new entry nearby. If it is a primary datum that is
observations changed, a brief explanation of the change should be entered
(e.g. "balance drifted" or "reading error”). No explanation is
necessary if a calculation or discussion is changed; the section
27 June 2007 to be deleted is simply removed by drawing a neat "x"
through it.

Chemistry 6

cccssary 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 copied into it from nthcr sources (such as this manual temporary paper for
or a lab parts ol—in-a-jointexperiment) without later transfer into a
eledl acknnw]cdgmcnt nf thc source. Obscrvanons are never notebook
collected on note pads, filter paper, or other temporary paper

scrap of paper” technique, your improperly recorded data

nay-beconfiscated by your TA or instructor at any time. It §
important to develop a sEndard apprERc o TSing a notebook
routinely as the primary receptacle of obserzgmas.

Each wecek at the beginning of lab lecture, you will -
your prelab problems from the manual for grading. P
problems not turned in at the beginning of lab lecture will be

If you are caught using the
“scrap of paper” technique,
your improperly recorded data
may be confiscated by your TA

hemLab

/. G. Frey, University of Southampton eResearch Australasia




COSHH

Leverage off things we already

27 June 2007 Jeremy G. Erey, University of Southampton eResearch Australasia

To D087

fngredient List

Dissove 4 AddK2CO3 Heatatreflux Cool and add Heatat  Cooland add Extractwith  Combine organics, Remove Fuse compound to siica &
b e flourinated  powder for 15hours  Bri10CB refluxunil  water (30m) ocwm dry over MgS04 & solventin  column in etheripetrol
leratoce. biphenyl in completion (3xd0mi) fiter vacuo.

utanone

Liquia- colimn
liquid Chromatography
extraction

ol
rromatography

om0
e

[Observation Types [Future Questions

fueigh - grammes. [Whether y

[recsure-ml drops [How 10 depict destrucive processes Ceaestay
frnotte-tex |20 January 2004
[How to depict taking lots o samples

femperatre K. °c pleeng i lavn, hrm, gms

[Whatis the observation/process boundary? e.g. MRI scan

27 June
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Metadata Lifecycle

= Creation and maintenance of metadata

" Need a metadata infrastructure as well as
a data infrastructure

= Capture process as well as results

= Automatic metadata generation when
possible

= Human annotation will always e needed

27 June 2007 Jeremy. G. Frey, University of Southampton eResearch Australasia
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e/

Services

Semantic
Data

Results

Provenance
Data

eResearch Australasia

Jeremy G. Erey, University of Southampton
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Chemical Ontologies-

some built top down some bottom up
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— Properties in' RDE
<c:OrganicMolecule

rdf:about="file:///storage/ha8efc2ceOedada69d63b02d1h86
30c6.rdf">

<c:has-inchi>1.12Beta/C12H13NO2/c1-2-15-8-9-5-6-11(14)12-
10(9)4-3-7-13-12/h1H3,2H2,3-7H,8H2,14H</c:has-inchi>
<c:has-cas>22049-19-0</c:has-cas>

<c:has-empirical-formula>C12H13NO2</c:has-empirical-
formula>

<c:has-stereocentres>0</c:has-stereocentres> <rdfs:Class rdf:about="&c;OrganicMolecule">
<c:has-property>

<rdfs:label>Organic Molecule</rdfs:label>
<c:MeltingPoint> <rdfs:subClassOf rdf:resource="&c;Molecule" />
<c:has-information> </rdfs:Class>
<c:Information>
<c:has-value>150</c:has-value> <rdfs:Class rdf:about="&c;PhysicalProperty">
<c:has-uncertainty> <rdfs:label>Property</rdfs:label>
<c:Range> </rdfs:Class>
<c:has-value>16</c:has-value>
</c:Range> <rdfs:Class rdf:about="&c;PartitionCoefficient">
</[c:has-uncertainty> <rdfs:label>Paritition Coefficient</rdfs:label>
</c:Information> <rdfs:subClassOf
</c:has-information> rdf:resource="&c;PhysicalProperty" />
</c:MeltingPoint>

<rdfs:description>Ratio of substance dissolved
</c:has-property> in octan-1-ol an.d water
</c:OrganicMolecule> </rdfs:description>

</rdfs:Class>
27 June 2007 Jeremy. G. Frey, University of Southampton eResearch Australasia

Quantities and Units using RDF

<ch:Quantity>
<ch:has-value>100</ch:has-value>
<unit:has-unit>
<unit:Unit>
<rdf:type rdf:resource="unit:Joule”/>
<unit:prefix rdf:resouce="unit:Milli"/>
<unit:power-of>1</unit:power-of>
</unit:Unit>
</unit:has-unit>
<unit:has-unit>
<unit:Unit>
<rdf:type rdf:resource="unit:Kelvin"/>
<unit:power-of>-1</unit:power-of>
</unit:Unit>
</unit:has-unit>
</ch:Quanity>

Try to avoid space craft crashing into Mars, or
planes running out of fuel

27 June 2007

Jeremy. G. Frey, University ofi Southampton eResearch Australasia
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ruments of the Grid- X Ry Crystallography The NCS

uickTime™ and a

Q
TIFF (Uncompressed) decompressor
are needed to see this picture.
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The Smart Laboratory: Pub-Sul

= Pub Sub & Data Brokers

= |mportant way to include laboeratory
environmental & people data in a flexible
manner

= Backed by archive database service
= Correlate with experiments via time & place
= Facilitate autemation '

27 June 2007 Jeremy G. Erey, University of Southampton eResearch Australasia

Pub-Sub systems provide the flexible & extensible approach
to distribution of real time laboratory monitoring & archiving

‘ E
Translator | SHG Lap

Service
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noisgy Carioons

“I just realized, Howard, that evérything
in this apartment is more sophisticated
than we are”

S

_olleetion. All rights reserved.

From Ths New Yorber Book of Teck

27 June 2007 Jeremy G. Erey, University of Southampton eResearch Australasia

’Much more automation in modern chemistry

o7 collection. Al

From The New Yarker Bask of T

0 The New Yarke

“That is so cool Dave, you only need a palm pilot”
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No, the computers are up, We’re down § e

Plans

" Plans in advance are useful

= This is the way things are supposed to be
done

= The Plan provides a digital context so
Increases the value of planning

= Key to our ‘Smart Lab” appreach....

Jeremy. G. Frey, University ofi Southampton
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Discussion

eResearch Australasia

Laboratory “ Blogs”

= | aboratory notebook is a Bleg
= Encourage andi facilitate collaboration

= Need a data repesitory behind the Blog
= RAIL
= E-Bank
= Elexible
= Sernvice oriented approach being develeped
A VRE

27 June 2007 Jeremy. G. Frey, University ofi Southampton
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Explanation and details about the
experiment and all the required
metadata to describe the context of the
e

Analysis

Discussion

Blog as a ELN & a Repository: Local or Distributed

27 June 2007

27 June 2007

Jeremy G. Frey, University of Southampton eResearch Australasia

eResearch Australasia
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Comments and

A picture worth a thousand words!
Chemists like to sketch!

27 June 2007 Jeremy. G. Frey, University of Southampton arch Australasia

Blog-jects

= Equipment become first class members of
the web

= |nteracts well withi Pub-Sub as items are
attached to topics, topics relate the Bog
items

= \With autemation this evelves tera two-way.
communication

= | jve Copy essential

27 June 2007 Jeremy. G. Frey, University ofi Southampton eResearch Australasia
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End User

7

2

MQ Listener

Data Retrieve

I =
| Background(s) Retrieve I""_’ ﬁ

| Background Subtract |

R Extract and Process

Write CSV and Meta

| Experiment Type Determination |

Write GNU-Plot Script

ASD Bleqg ysiiand

Produce Plot

Publish PNG

3\

Write Blog Entry

\ /

WebServer

Publish Blog

(BlogEngine)

N/

Tidyup Temp Files

SN me s —STTRETEL L

Oy AT LW et By
r— Eoivml Foanme -

Jeremy. G. Frey, University ofi Southampton

eResearch Australasia
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CoAKTIng

-
Blair launches "Big Conversation”
Tony Blair has L
oo launched what he
« SaYs Is the biggest |
#sbdl consultation
s EXEICISE Ever with
voters.

The prime minister

went to Newpart, Wales for the launch of a
T7-page document setting out the
challenges faced by Britain,

Flanked by Chancellor Gordan Brown and
Deputy Prime Minister John Prescott, Mr
Blair said the government was at a “fork In
the road” adding: “This Is the time for the
party to take nisks”,

Record the 'Scientific Conversation’ -
this part of the record often exists only
in the ‘grey literature’

27 June 2007 Jeremy. G. Frey, University ofi Southampton eResearch Australasia




People, Equipment &
Data are no different
online

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

“l can’t explain it - it’s just a
funny feeling that I’m being
Googled.”

But do you trust the information?

27 June 2007 Jeremy. G. Frey, University of Southampton eResearch Australasia

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

SICLERL Tryst me Mort - no electronic communications |

SUERIS 5 perhighway, no matter how vast and
sophisticated, will ever replace the art of the
schmooze

27 June 2007 Jeremy. G. Frey, University ofi Southampton . .tesearch Australasia
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Validation

= |ncreasing the value of data

= How to bring all the necessary. infermation
together to enable appropriate validation

= |ncreasingly difficult & expensive to
achieve

= Need provenance and context

= Essential step otherwise just a collection
off items

27 June 2007 Jeremy. G. Frey, University ofi Southampton
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" E-paper and Triscape Browser

Browser
Source Content Render
RN.
Interpret
Structure & Links

Ontology e TriScape Browser

27 June 2007 Jeremy. G. Frey, University of Southampton eResearch Australasia

G. Frey, University of Southampton eResearch Australasia
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e-Crystals: access to underlying data

27 June 2007 i ¥ 1y G. Frey, University of 3

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

You see that dark, spooky image on the
screen? That's your credit history coming
back to haunt you

eResearch Austrdlasia

eResearch Australasia
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27 June 2007

27 June 2007

Jeremy G. Frey, University of Soutfic.

eResearch Australasia

eResearch Australasia
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Links

= The problem of providing and maintaining the
links
= Provenance & Navigation
= Update & Notification
= Update, re-calculate (choice, possihilities)
= must woerk over web
= |l ink' management
= Operations onithe links - search

= | ive Copy

Jeremy. G. Frey, University of Southampton eResearch Australasia

Need tor know Whoe is using your data

= Citations of all types of research output

" Track PowerPoint Slides

= Special type of CC License that Contains a
‘call back’

= Report use of ppt slide

= Repository of ppt slides
= Send back updatedi slides
= Track evolution ofi slides

Jeremy. G. Frey, University ofi Southampton
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PaINQLIUOD

Instrument Blog

27 June 2007

27 June 2007

The 'Scientific Blog'is being tried in an
attempt to combine laboratory notebooks
and publication

painquiuod

Jeremy G. Frey, University of Southampton

Broker

Transformation

Jeremy. G. Frey, University ofi Southampton

pPaINQLIUOD

paINgLIu0D

Format Issues

Used by arch Australasia

Archive @
eResearch
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Subversive
and furtive
sharing &
exploitation
of data in
virtual

space

VERPETRATOR OF A DARING DAYLIGHT \LLEGAL ELECTRONIC
TRANSFER OF PUNDS YLEEIN( THE SCENE OF THE (RIME-

V4

eResearch Australasia

Access to Information reguires
crossing administrative domains

efemy G. Frey, University of Southampton
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These are the same people — if we

can ‘talk’ to ourselves efficiently
over time then that is a good start
to be able to ‘talk’ to others

Information

Information
TOMPHTER Consumers
_ ERROR |

Providers

ERRAR

27 June 2007 Jeremy G. Frey
University of Southampton

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Are we thinking here, or is this just so much
pointing and clicking

eResearch Australasia

Surfing the
data?

Following
endless
trails?

Forgotten

why you
started?

eResearch Australasia
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We must speed up the knowledge discovery process

et

Yarker collection. All rights reserved.
From The New Varker Bock of Teckwalogy Cartoan.

© The New

e -
All I am saying is t 0
develop the technology to deflect an asteroid

27 June 2007 Jeremy. G. Frey, University of Southampton eResearch Australasia

People & Eunding

Southampton = EPRSC e-Science &
ECS, MATHS & CHEMISTRY,

TT-INNOVATION ChBin sty
BRISTOL Programmes

UKOLN = JISC, DTl

CCLRC

INDIANA

SYDNEY.

MANCHESTER
JSEeNVeEnrsiteNeitlirdetaisrandiinks
AVWAVECOIMBECHEMEONY

Jeremy. G. Frey, University ofi Southampton
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Web sites?
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