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Aims

« Increase efficiency and
cope with scale across
institutions

« Support whole data
lifecycle management so
that processes become
seamless

« Map across organisational
infrastructures

e Develop from established
starting platforms
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Challenges

« Researchers capture, manage, discuss & disseminate data
in relative isolation with highly fragmented data
infrastructures and poorly integrated software applications

« Conventional systems of publication lead to insufficient
provenance of results and irreproducible experiments

« The processes for recognition lead to a lack of inclination
and incentive to share or make all the supporting
information for a study publicly available

« Low awareness of data curation and preservation issues
leads to data loss and reduced productivity



The Lone Researcher

« Considers research as ‘linear’ &/or
‘individual’ processes

« Considers data volumes to be manually
manageable

« Relatively low-powered instrumentation
o Isless concerned with sharing

« Has little or no support infrastructure
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Mid-range Facility

Proposal

« Service provision function /
working as a team

« Technique focused

Publication

« High powered lab-based
Instrumentation

« Operating across institutions

Analyvsis

e« Moderate infrastructure

e Local data management
solutions
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Central Facilities

« Operate on behalf of multiple institutions
(community)

« Have established and often bespoke &
formulaic experimental processes

e Very powerful custom instrumentation

« Have large supporting infrastructure

« Users take data away (different mechanisms) |

« Don’t often know what happens to data

Proposal ~ Approval Schedule Experiment  Archive  Analyse  Publish
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The Bigger Picture

: ment Y i Lone
' ' Researcher
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Our Approach

« Model the research processes

« Analyse established working practice

« Adopt and develop established systems

- Examine the interfaces between infrastructures

« Develop a harmonised generic model that fits all
infrastructures



Southampton

School of Chemistry
Idealised R h Activity Model
Papers, articles,
presentations, reports
Scholarly Knowledge _
Publication Publish “| Research Concept Write Proposal
Natabase Pesearch |Research Outputs Validate, Reuse N and/or >
\ T & Repurpose Data Experiment Design (include DMP)
Peer Review l T l
Research Discover & Access
T y Peer-review Proposal
I A 4
Prepare Comments
Manuscript IPR, Embargo & Access Control vy
T v ratings etc.
Prepare — Archive, Preservation & Curation Start Project
Supplementary y y N
Data . User registration
data; Instrument
Documentation, Metadata & Storage allocation data
. (Reference, Provenance, Context, Calibration etc.) | etc.
ngn%iige 4 1 4 _ Acquire Sample
’ ’ Results Data Derived Data Processed Data Raw, C_)orrgctlon -
& Calibration Risk
v Data assessment
Interpret & Analyse Process Raw Conduct Experiment | g::ﬁblc: erta
Analyse < Derived [* Data into < Generate, Create, [
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Established Approaches

Interpret &
Analyse Derived
sults D@ta

Programs (generate customised software

Publication I nformation Flow,

Activity
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Central Facilities Approach
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ICAT

The Core Scientific Metadata model forms the information
model for ICAT & is designed to describe facilities-based
experiments in Structural Science

ICAT API

Tools

Fortran C++

Glassfish / JBOSS
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CSMD as a Starting Point
[ ]

Authorisatio
n

e Forms the basis for extensions: ‘ .

- To derived data SRS

- To laboratory based science

- To secondary analysis data
- To preservation information

- To publication data
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Planning and Enactment

Rationalisation of objects by way of the

explicit statement of intent and action
(Mark Borkum).

“In theory, there is no difference between theory and practice. But, in
practice, there is.” Unknown (possibly Yogi Berra)
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Introduction

e Q: What defines a
Semantic Web application?

e A: 3x concepts:

1. Identity
— Who

2. Vocabulary
— What

3. Provenance
— Where, When, Why and How

http://memory-alpha.org/wiki/File:Sickbay_laboratory.jpg
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Planning and Enactment Ontology — UML
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Planning

« Prospective provenance

e Describes a method

that

the future)

« Three entity types:

will be enacted (in

1an

lan Stage

lan Object
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Enactment

« Retrospective provenance

e Describes a method that
was enacted

« Three entity types:

— Run
— Stage
— Object
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Satisfaction

« Given an enactment that has a plan, iff for all entities in the
plan, there exists a corresponding entity in the enactment,
then the enactment has “satisfied” the plan.

— Satisfying the plan is equivalent to “being able to finish”
the enactment.

— This is distinct from “finishing” the enactment,
e.g., the agent may repeat an action.

— Each iteration creates a separate chain of events.
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Plan for eCrystals Record

e Structure determination
workflow is described by a
machine-readable document

« Available online @

— http://ecrystals.chem.soton.ac.uk/
plan.rdf

Receive specimen of unknown chemical substance

rechem:follows

Take sample of specimen

rechem:follows

Apply X-ray crystallography techniques to collect raw data

rechem:follows

Apply data scaling and absorption correction software

rechem:follows

Apply space group determination software

rechem:follows

Apply crystal structure refinement software

/:em.follaws rechem:follows

Convert crystal structure to MDL Molfile format Finalise solution for crystal structure

orechem:follows N&chem follows crechem:follows

Convert crystal structure to Chemical Markup Language (CML) format

Generate IUPAC InChl for crystal structure Validate crystal structure

orechem-follows lorechem-follows orechem fol lows

Deposit new record into eCrystals repository
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To Conclude

Bringing the models together
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[2S2 Int tion Model (Core)
« Entities in the CSMD planned and enacted
Objects
Activities 1 # Apparatus (and aisociated
> information resources)
used-a tus
0.# 1.
Synthesis |~ has-input 1»_; Sample[0.* L] chemicalsubstance
ynthesis[t1 —p has-chemlcal-substance}
has-output 1
/ .
<<abstract== 0.7 ) <<a0bls:.'t_rea‘::>>
Activity |<]— Measurement D--*used_mstmment > Instrument 1]
\ has-outpd 1.4 /
N 0.* K " 1 .
SoftwareExecution o1 hasinput 1? Datafile |0 FsTTes : *} Filetype

has-output

-application REnput

SoftwareApplication|o *

23



Southampton

School of Chemistry

NCS Implementation

F‘ UK National Current User = Log out
I l CS Crystallography Service \
Management Portal

Home

Menu

Sample Code Your Reference Type Priority Status
2011NCS0015 Test1 Full Structure Medium Submitted
2011NCS0021 Hello2 Full Structure Low Logged In

PI'OPOSEII .'\PPI'O\'EI]. e W vessages |

User Code: andrew

£ Mr Andrew Milsted
University of Southampton

£ Dr Andrew Milsted
University of Southampton

Lab Status
—

i UK Nati | Current User =f Log out
Admin GNCS |5y sove —

Management Portal

User: Mr Andrew Milsted Ut

r ; :
1 1 e r I UK Mational i i 5:::_\nf0rmat\0n MIr Andrew Milsted
Pllbhcauon &Efﬁ CS | Cwﬁlaliﬂgrﬂ FII'I]I’ S-E.‘rvicﬁ SllbmJ.SSIOn Emai: ai miisted@soton.ac.uk -

Type: Admin
Department: National Crystallography Service

Institution: University of Southampton

. e

Reporting —

Email Settings
List Email/Message Daily Digest Weekley Digest
Users List ® o) 1)
Addresses [@ new address
Mr Andrew Milsted
National Crystallography Service
University of Southampton
SO17 184
Allocations and Samples Allocation: ("sept 2010 18]

Analysis Experiment T

No Allocation Awarded

Samples
Sample Code  Your Reference  Type Priority Status
201INCS0015  Test1 Full Structure Medium Submitted
2011NCS0021 Hello2 Full Structure Low Logged In
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Proposal Approval
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NCS Implementation e —

Crystallography Service

Management Portal

Edit Sample: 2011NCS0021 dold
Sampl sensiny
Sensitive To: o air
O waer
Cugnt
4 Solvent Loss.
oter
Sampl Sy
A —
Some (o5 s
NameotSovent: (1 No Soent
O Acotnivie
@ Dichorometrane (0GH)
2 Ditrytetner
1 Oimeihy Suforide
[l —
Cemanol
O Hoxano
) oo
¢ n UK National Curent Use}  Trchorometrana Chorfor)
Pllo Osal .k 1!0"’&1 \ Crystallography Service T T el I
- Management Portal s Sample Radioactivr: [ Yes ]
R ———
DT om s e el v e o
Sample: 2011NCS0021
Is Sampl Bogicoly (Mo 8]
Menu Basic Information e
/- Sample Form Name: Mr Andrew Milsted User's Ref: Hello2 ’,:“"‘ Phrases: .
3 Change Statug ‘Sample Type: Full Structure Sample Priori Medium it et Bl comrismton
& Change Rep Allocation: Sept 2010 SamploStatus:  Loggodin Ol e,
{53 ew Experiemnt NCS Rep: D Peter Horton e
Do ey v
Preparative Information & edit s oy
Preparative Scheme: g:z Fuammate mataral

\

S
-3
H

Publication

UK National lact Expected Sucture EE
Slcrﬁtallﬂgraphys-anme SllmeSSIOD. OH Emmer .

24003 it et SR ——
14003 iy bt s
21008 vy e s s sy

[ —————

Any Other Hazards NOT Covered Above:

N / vt o oo e

T
SN 2 iy
. (53 H241. Hawting may caute o e ox explosion €
Ad == &
min o e ,
y gy SR
ane 1
ST I
171 My et o el song ouszee 00000 G paed ons
ho i
e = :
With ethanol o waat o o comoahe o mas o
e -
et vty o s
e

Reporting H

/N S -

H;C

Expected Formula: C,HN,0,

Experiemnt Detals & edit
Non Standard Experiemnt: No

Analysis Experiment i

Sensitivities and Safety

Sensitiveto:  Air, Solvent Loss

Breif Description: Amide

Name of Solvent: ~ Methanol, Dichioromethane (DCM)

5,
]

Hazards: H225: Highly pour, ting may cause an
‘explosion, H301: Toxic f swallowed, H311: Toxic in contact with skin, H331: Toxic i
inhaled, Ha70:

Radioactive:  Yes

Biologically No

Active:

Other Hazards:

‘Sample Location
 Print Label 2 6
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Thanks!

e Project partners

— UKOLN

(Siesieeom = D C C  Southampion|
— Cambridge
— DCC
— Neil Beagrie

« Developers: Andrew Milsted & Mark Borkum
« oreChem project team & Microsoft Microsoft
« JISC
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