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New Approaches to ‘Sharing Experiments’
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Open Notebook Science

Open Notebook Science a try. My lab notebook is pretty large (30MB, 350+ pages), so it may take
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New Information Exchange Environments

Case Studies in Open Notebook
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A Virtual Research Environment
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Data Deluge

400000

* 40 years ago a PhD student would
determine about 3 crystal structures
during the course of their study —
this can now be easily achieved in

"t

1992 1996 2000 2004

350000

* There are approx. 30 million known chemical compounds
* Approx. 2 million crystal structures have been determined
* There are less than 0.5 million published crystal structures
residing in (licensed) curated databases

* There are just a few thousand ‘open’ crystal structures

* The primary cause of this is the current data publication
process, which is tied to journal articles and peer review




Data Publishing & Open Access
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A Thorough Approach to Dissemination

 Using simple Dublin Core protocol (OAI-PMH)
* Crystal structure
* Title (Systematic IUPAC Name)
* Authors
« Affiliation
 Creation Date
 Additional chemical information through Qualified Dublin Core
« Empirical formula
* International Chemical Identifier (InChl)
« Compound Class & Keywords
« Specifies which ‘datasets’ are present in an entry

 Application Profile http://www.ukoln.ac.uk/projects/ebank-uk/schemas/
* DO links http://dx.doi.org/10.1594/ecrystals.chem.soton.ac.uk/145

* Rights & Citation http:/ecrystals.chem.soton.ac.uk/rights.html



A Thorough Approach to Preservation

A study of Curation and Preservation
Issues in the eCrystals Data Repository
and Proposed Federation
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September 2006 - June 2007

Final Version (Revised): ™ Septeraber 2007
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Project Honeycomb: Intelligent Storage for Massive Data

Volumes Check autthe past Network
compuing eventformare

Honeycomb in the Storage Group. ' storage. N
The second level of programmabiltyis what 'm most excited abiout — the realization of an intelligent storage
system. Honeycomb can manipulate data on the fly as it comes in and out of the system, and that's where it
really becomes sirategic for a lot of customers and application pariners,

There used to be a very clear distinction between what was above the wire and what was below the wire or
what was executed in the application server and what was executed in the storage system. Honeycomb blurs
that distinction.

0: How does Honeycomb work?

MIKE: There are two elements to Honeycomb: a highly reliable Serial ATA-based storage system based on a
clustered architecture and a rich extensibility framework for access and management of data. Embedded in
the cluster is fullydistributed high performance database technology that is aligned very well with the storage
system,

Honeycomb's architecture is designed to reduce or eliminate hottleneck
inlegacy architectures. Built-in parallelism improves nd p
query as well as data

rovides

" 2
Q: What customer challenges does Honeycomb address? We know that IT bucigets

tend'to be static though

MIKE: Honeycomb was developed to solve continuing problems in the v
data sets are growing

management of large-scale repositories, and by that | mean any large
collection of unstructured data that tends to grow over time. This design
concentrates on reducing administrative and service costs. We know that IT
budgets tend to be static though data sets are growing exponentially, and our
goal is to enable a single system administrator to manage a petabyte of
storage.

petabyte of storage.

Inexpensive storage hardware is easyto find, the trck is reducing the need to configure, repair, provisio
senvice, migrate data, and other tasks that contribute to the true cost of the systern.

Large repositories need failure resilience —the abilty o sufler multiple types of failures without risk of losing
data integrity. Through parallelism, Honeycomb can provide a level of reliability that is arguably better than
what custormers can getin any SAN environment

The last major unsolved challenge for these customers is the management of metadata, the rich set of
affributes that describe the data and allow it to be recalled instantly.
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Scaling Up: A Community Solution

Interviews & analysis

Synthesis: IR Policy & Practice,
Laboratory Practice & Workflows, Technical
Interoperability & Standards, Metadata
Schema & Application Profiles, Semantic
Interoperability, Data Citation, Identifiers &
Linking, Federation Architectures & Third
Party Services, Rights & Licensing, Data
Quality & Validation, Preservation, Curation
& Sustainability

Recommendations, commentary

Matters Arising:Diverse lab practice,
LIMS and proprietary formats, Data policy
should reflect lab practice & institutional
model, Data quality criteria/validation,
“Prior publication” problem, We need
scalable assignment of “terms” for data
discovery, No discipline preservation model

Scaling Up: Towards a Federation
of Crystallography Data

Repositories
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General Chemistry Issues: Data Generation

e Characterisation




Shortfalls in Data Management

“Data from experiments conducted as recently as six months ago
might be suddenly deemed important, but those researchers may
never find those numbers — or if they did might not know what those
numbers meant”

“Lost in some research assistant’'s computer, the data are often
irretrievable or an undecipherable string of digits”

“To vet experiments, correct errors, or find new breakthroughs,
scientists desperately need better ways to store and retrieve

research data”

“Data from Big Science is ... easier to handle, understand and
archive. Small Science is horribly heterogeneous and far more vast.
In time Small Science will generate 2-3 times more data than Big
Science.”

‘Lost in a Sea of Science Data’ S.Carlson, The Chronicle of Higher Education (23/06/2006)
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A New Kind of Electronic

Lab Notebook

UNIVERSITY OF EAST ANGLIA

COSHH ASSESSMENT FOR USE OF HAZARDOUS SUBSTANCES IN LABORATORIES

‘work with hazardous
Writin Asscssments under

A wriien assessment of the risks must be prepared or al cai
chemical substances which are defined in the UEA Code of
the COSHH Regulations.
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5. LOCATION OF EXPERIMENTAL WORK:
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7. EXPERIMENTAL PROCEDURES: SUMMAR! N

the Smart Tea Project

Weigh-Station #1
Sep 19, 2003 2:51:28 PM

mrg mrg/3828/4

Experiment Details

Europium aceate 0.2500 g
4chloro dipicoline acid monoh... 0.5000 g

Enter Del

All measurements completed.

1231111 Weler_J[ 2222222 Tem (5333333 - Sugr_)[_4#4 4444 Cottee_][_555 1233 -Wrs B

Experiment Details

Dissolve 4-flourinated biphenyl in butanone - A

/Add K2C03 powder -
[Heat at reflux for 1.5 hours
[Cool and add Br110CB

Heat at reflux until completion

Cool and add water (30mi)

Extract with DCM (3x40mi)

[Combine organics, dry over MgS04 & filter

o wl~olals 0wl

[Remove solvent in vacuo

og gl
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Add new experiment type
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A General Chemistry Laboratory Repository
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Analysis & Discussion: Blogging Experiments

Jhe4712-59 (1)
4712-8
jrh4712-87 (1)

A repository can...
* Allow one to put, store and get

Comments

* Provide search and browse functionality | E e e

A fuller description of each
3and going to hasting page.
g;es: competent cejl transformatians,‘
rmations; 4 °oC ys 14 °C ligations |
transformation results, both sets of célls; +ve and g n

Left to right through ima
supercompetent cef| tran,

* NOT provide the presentation and |
discussion functions essential to working up

a scientific study

Test PCR (different primer, dNTP and enzyme stocks)

16th May 2008 @ 14

Post Type: PCR
Risk assessment: Mutagenesis/PCR risk assessment

~V& controls, both

nvestigations into neutra
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(experiment 2,
round 4)

(diluted primer,
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Facilitating Research

* Enables ‘geographically distributed collaborative research’
« Can be open or private
A useful approach for sharing ‘failed’ experiments?

-~ Or beta-galactosidase third attempt by Jennirer Hale

Unfortunately the purification appears not to have gone well. Though I also
can't get any consistency from the figures given by the nano-drop. These
are the results I got: Sample Parent2

adi di 7 i i i 715 ¢
é /Ire mg/;ea mg/;eadmg/readmg/;eadmg/é'eadmg/averagq rh4712-80 blue

jrh4712-80_white

4
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Search
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Find {

> Only other thing I can try is Links

i Admin
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Automatic Blogging by Machines

The autoblogging from the SHG laser

1M Gold Sap in Air InputPolarisationfingle scanned SHG

1M Gold S4D in Air InputPolarisationAngle
scanned SHG

7th March 2007 @@ 1802

1M Gold S4D 1, _
InputPolarisationAn,
scanned SHG

0.4

JoH- Tna

@mp/epreparsr i
(Jami ] ]
[InputLaserPower /é 5 = Robinson

Dil
[Dilutent Tair

| =

Solute

Inputpo/arisat/bnAngle /éGD/d i ﬁ
]

MonaChromatoriyg velengthl=64
MonachromatorOutputS‘/it
Apparatys

Y S—
Exparimern

CND,,CE.,W&;;’,: ~Jamie Robinsan,
j _
ﬂm

Download as:
ASC

PNG

"RunID"”, "InputPolarisationdngle®, "Tine"”, "UnixTime", "Mean", "3StdErr", "RefMean"”,"RefStdErr", "Notes"
8349, 0, "2007-03-07 17:42:08", 1173289328, 0.33108, 0.02858, 0.02359, 0.00022, "NA"
8350, 6.92307692307692, "2007-03-07 17:43:27", 1173289407, 0.33921, 0.02783, 0.02385, 0.00023, "NA"
— — 8351, 13.8461538461538, "2007-03-07 17:44:47", 1173289487, 0.30893, 0.02692, 0.02424, 0.00023, "NA"
‘_““*“*-~‘>_k_“__ 8352, 20.7692307692307, "2007-03-07 17:46:06", 1173289566, 0.24921, 0.02485, 0.02396, 0.00023, "NA"
8353, 27.6923076923076, "2007-03-07 17:47:26", 1173289646, 0.19186, 0.02197, 0.02372, 0.00022, "NA"
8354, 34.6153846153845, "2007-03-07 17:48:45", 1173289725, 0.13147, 0.01842, 0.02377, 0.00022, "NA"
8355, 41.5384615384614, "2007-03-07 17:50:05", 1173289805, 0.09684, 0.01536, 0.02407, 0.00023, "NA"
8356, 48.4615384615383, "2007-03-07 17:51:24", 1173289884, 0.08984, 0.01470, 0.02406, 0.00023, "NA"
8357, 55.3846153846152, "2007-03-07 17:52:43", 1173289963, 0.05578, 0.01183, 0.02456, 0.00023, "NA"
8358, 62.3076923076921, "2007-03-07 17:54:03", 1173290043, 0.02520, 0.00770, 0.02401, 0.00023, "NA"
8359, 69.230769230769, "2007-03-07 17:55:22", 1173290122, 0.01750, 0.00661, 0.02438, 0.00023, "NA"
8360, 76.1538461538459, "2007-03-07 17:56:41", 1173290201, 0.03136, 0.00998, 0.02397, 0.00023, "NA"
8361, 83.0769230769228, "2007-03-07 17:58:01", 1173290281, 0.03012, 0.00846, 0.02393, 0.00023, "NA"
8362, 89.9999999999997, "2007-03-07 17:59:20", 1173290360, 0.02174, 0.00789, 0.02383, 0.00023, "NA"



Automatic Blogging by Sensors

 Continuous log of ‘environmental’ conditions in a laboratory

* Instant detection of erroneous events
» Correlate with inconsistencies in datasets

e o ittt ——#em.soton.ac.uk/projects/blog/blogs. php /bit_id /7550

recpr o e e < rrerry. >
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Comments and Collaborative Tools

* Annotation tools allow comments
and foster collaboration and / or
communication

* Need for more advanced Blog
tools / technology around data




Packaging and Interoperability

* New moves in Digital Libraries community to enable distributed
repositories to exchange content

* OAI-ORE (Open Archives Initiative — Object Reuse and Exchange)
* http://www.openarchives.org/ore/

» Describes an aggregation of objects in an exchangeable format

» Microsoft funded eChemistry testbed project

» Los Alamos 48

Indiana University School of

imformatics
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Towards a New Model for Chemical

Information Exchange
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