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Chemical Data

¢ Chemical data, information & knowledge
« EXxponential growth in generation of data
* Need for automatic capture of meta data




Chemical Grids

o Start in the laboratory — pervasive physical
grid

« Computational chemistry very significant
source — in silico grid

¢ Used by chemists so must be simple to
support & maintain - autonomic



Chemical Semantic Grid

« RDF

e Large scale triple stores (so far up to 50
Million triples of molecular structures-and
properties)
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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
sciences. Experience has indicated that skillful notebook use
is developed by most students only through continued special
effort--it does not come naturally. Some of the main principles
of sound notebook use are outlined helpw.

¢ laboratory notebook is a permanent, m\

primary record of laboratory observations. Therefore, your
otebook will be a bound journal with pages that should b
in advance and never torn out. A noig
supplied to you belore ory period. Write your
name, the name of your TA, and vour lab section on the
cover of vour notebook. All notebook entries must be in ink
and clearly dated. No entry is ever erased or obliterated by
pen or "white out”. Changes are made by drawing a single
line through an entry in such a way that it can still be read and
placing the new entry nearby. If it is a primary datum that is
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 1s changed; the section

to be deleted 1s simply removed by drawing a neat "x
through it.




necessary 1f a calculation or discussion 18 changed; the section
L] Ll

to be deleted is simply removed by drawing a neat "x
through it.

In view of the fact that a notebook 1s a primary record, data
arc not copied into it from other sources (such as this manual
or a lab partngr's notebeek—in-a-jeint-experiment) without
ar acknowledgment of the source. Observations are never

collected on note pads, filter paper, or other temporary paper
for Tates-tran=fT N0 2 notebook. If vou are caugh T

scrap of paper” technique, your improperly recorded data
may-beconfiscated by your TA or instructor at any time. It
important to develop a SENJard AppPfoaCiT 10 Using a notebook
routinely as the primary receptacle of observations.

Each week at the beginning of lab lecture, vou will turn in

your prelab problems from the manual for grading.@
problems not turned in at the beginning of lab lectu e
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Observations are never

collected on note pads,
filter paper or other

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

temporary paper for
later transfer into a

notebook




» Digital
record at
source
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“We can pause, Stu—we can even try fast-forwarding—
but we can never rewind.”
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He is charged with expressing contempt for meta-data




“Sure, its an eyesore, but we get better time than anyone else tn the netghborhood.”

Old technology does not scale

[

irhts reserved

i©r The Vet Yorker collection, All r
Frotn The New Yerder Buok of Tecknvlowy Cardvens.
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FPhysical Property

Relative Molecular Mass
Melting Point

Density

Solubility

Patition CoefTicient
Boiling Point

Vapour Pressure

pka

Refractive Index

Henry's Law Constant
Dipole Moment
Diclectric Constant
Enthalpy of Fusion
Enthalpy of Solution
Enthalpy of Sublimation
Enthalpy of Sublimation
Free Energy of Sublimation
Entropy of Sublimation
Structure

Spectrum

Uncenainty

Experimental Ermor
Range
Standard Deviation
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<c:OrganicMolecule

rdf.about="file:///storage/ba8efc2ceOedada69d63b02d1b8630c6.rdf">
<c:has-inchi>1.12Beta/C12H13N0O2/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>

<c:has-property>
<c:MeltingPoint>
<c:has-information>
<c:Information>
<c:has-value>150</c:has-value>
<C:has-uncertainty>
<c:Range>
<c:has-value>16</c:has-value>
</c:Range>
</c:has-uncertainty>
</c:Information>
</c:has-information>
</c:MeltingPoint>
</c:has-property>
</c:OrganicMolecule>

Property in RDE

Currently testing on
200,000 compounds but
about to go up by order of
magnitude

3Store iIs a scaleable
solution



Provenance

] ..( D Jf Record experiments
& - Make data available

(e-crystals, e-Bank)
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“You see that dark, spooky image on the screen? That’s your
credit history com ing back to haunit you. ”

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



Security
and trust

reservied.

From The New Yorker Book of Trchmaligy Carsiani

L The New Yorker collection. All aghts

“On the Internet, nobody knows you're a dog.”




Chemistry Data
private or public,
open or controlled access




/// Subversive
and furtive
'}'/exploitation
// of data
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PERPETRATOR OF A TARING DAYLIGHT \LLEGAL ELECTIRONIC
TRANSEER OF D5 CLEEINGY THE SCENE OF THE (RIME




10 has

maintaining
distributed data

ights reserved.

e Yorder Book of Technslog lrpe 1

Yerder collection. All

“Someday, son, all this will belong to Bill Gates.”
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Chemistry and Life-Sciences

Need to link up

small and large molecule chemistry
Bio-Informatics

Environmental Informatics
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Making
sure
Chemistry
will not

. suffer

- from a

-: data

crunch
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ALl right

1
The New Yorker Book of Technalogy Cartos

@& The New Yorker collectio

From

All Iim, saying is now 15 the time to develop the technology to deflect an asteroid.”
Al &aying is that now is the fime fo develop the

technology to deflect an asteroid



