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Infrastructure for Integration in Structural Sciences 22%. ... Cnemioir
http//WWW UkOIn aC Uk/pI’OjeCtS/|282/ an:unceiﬁ.re Research Propose Analyse FPublish Curate Reuse

Drata Lifecycle

* "Bridging the chasm” between the local laboratory bench and
large scale facilities e.g. DIAMOND synchotron

* Develop Integrated Information Model
» Use cases and Inter-disciplinary Pilots
» Cost-benefit analysis: before and after
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I 2 S 2 Diamond Light Source National Crystallography Service Local Earth Sciences Lab

Synchotron University of Southampton University of Cambridge
Infrastructure for Integration in Structural Sciences
Function International service -multiple UK service - multiple institutions. Lone researcher at institution
communities Also uses Diamond - uses NCS and ISIS large
-scale facility
Administration Peer-reviewed proposal required Vetted applications. Electronic & Multiple proposals,

paper-based records —experiments, multiple forms
safety ERA, instrument time

Workflow Formulaic and bespoke Formulaic Complex, unrecorded

Software In-house scripts In-house scripts + open-source In-house scripts + open-source
suite suite

Raw data storage In-house GDA store ATLAS data-store Laptop / local server

Derived data storage Taken offsite on laptop / USB stick  eCrystals repository Laptop / local server / USB stick

Metadata Core Scientific MetaData Model eBank/eCrystals schema ?

Identifiers Beam-line number DOI InChI ?




An ldealised Scientific Research Activity

Infrastructure for Integration in Structural Sciences

Publications Publish Citations, References . . Research Concept Write Proposal
Database Research »| Discover, Access, Validate, |_, and/or (include DMP)
. ry ~ Research Outputs Reuse Experiment Design
Papers, articles, & Repurpose Data
presentations, reports
¢ Peer-review Proposal
Peer
Review ‘ I IPR, Embargo & Access Control I Comments,
annotations,
t ratings etc.
Prepare Archive, Preservation & Curation I Start Project I
Manuscript (OAIS conformant; Representation Information etc.)
A User registration data;
Instrument allocation
Prepare Documentation, Metadata & Storage data etc.
Supplementary Data (Reference, Provenance, Context, Calibration etc.)
Y 7'y y Y I Acquire Sample I
Results Data Processed Data Derived Data Raw Data
T Risk assessment
Write Usage Interpret & Analyse Process & Check & Clean Conduct Experiment gg:g; other sample
Report Results Data «— Analyse «— Raw Data —— Generate, Create, p
Derived Data & Collect Raw Data
I Appraisal & Quality Control I
I Programs (generate customised software) I
I Research Activity I Administrative Activity Information Flow
KEY: >

I Curation Activity

Publication Activity




Existing work:: mappings'andige

Infrastructure for Integration in Structural Sciences

An Idealised Scientific Research Data Lifecycle Model

I Scholarly Knowledge
bsearch Outputs I Validate, Reuse I_ Research Management (Cerif?)
& Repurpose Data
Lo
DC, Ontologies =

Bibliographic records
(FRBR, SWAP) Curation (OAIS, PREMIS?)

Data Management and Provenance (CSMD, OPM?)

Interpret &
Analyse
Results Data

K 2 1 jo 1 assesement .

Analyse Process Raw Conduct Experiment :::‘;;;t';z:a
Derived — Data into Generate, Create,
Data Derived Data & Collect Raw Data

I Appraisal & Quality Control I

I Software descriptions (??) I

KEY I Research Activity I Research Admin Archive Activity Publication Information Flow _ Desired Information Flow
Activity Activi _ I Slide : Brian
Matthews, STFC




Integrated Information

* Focus on Open Methodology el Pl
* Develop Data Model
» Join up to other Data Model work '
 OreChem
« Data Conservancy
* Linked data approach T eare
* http:/Aww.ukoln.ac.uk/projects/I2S2/ = ™ ==& La=

S

S:dataconservancy.org
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...It IS apparent that the greatest need is for a robust

data management infrastructure which supports
each researcher Iin capturing, storing, managing and
working with all the data generated during an
experiment. Internal sharing of research data amongst
collaborating scientists ... Is also a primary concern as Is
a requirement for access to research data in the long run
So that a researcher ... can return to and validate the
results well into the future.”
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Institutional perspective :
Scoping study e == TR

» Creating & organising data
» Storage and access

* Back-up

* Preservation

« Sharing and re-use

Incremental

Scoping study and implementation plan
'A pilot project for supporting research data managemeant’
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“It's hard to overcome your
personal investment... it's

. < results before anyone else is the primary way of
gaining prestige in nearly all disciplines.”

- ™~

I just back everything up
onto data sticks.  didn't
even know you could

back-up to servers”.

T

http.//www.flickr.com/photos/mattimattila/3003324844/

— While many researchers are positive about sharing
data in principle, they are almost universally
like giving away your baby’ | Feluctant in practice. ..... using these data to publish

huge and not very
clear. It took a few
attempts to

you just want a quic

ffﬁe . . aﬁ peapee w tﬁat sane yes/no answer.”
feun of pelicy ar guidance was needed....

Incremental Project Report, June 2010

/ “The policy was \

understand, whereas
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i National Science Foundation

W HERE DISCOVERIES B EGIN

Press Release 10-077

Scientists Seeking NSF Funding Will Soon Be
Required to Submit Data Management Plans

Government-wide emphasis on community access to data supports
substantive push toward more open sharing of research data

May 10, 2010

welilcome!ust

require that the applicants provide a data management and sharing plan as part of
their application; and
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Checklist for a Data Management Plan

Post-Consultation (v3.0: 19 May 2010)

Martin Donnelly (University of Edinburgh, martin. donnelly@ed. ac_uk)
Sarah Jones (University of Glasgow, s_jones@hatii.arts_gla.ac uk)

 Data types, formats, standards, capture

» Ethics and Intellectual Property

* Access, sharing and re-use

» Short-term storage & data management
* Deposit & long-term preservation

» Adherence and review
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DMP Online
‘ D ‘ C ‘C Currently updating Version 2.0

Version 3.0 summer 2010
http.//www.dcc.ac.uk/dmponline



\% 1Ps e start offalong process

Embed DMPs in research lifecycles /
activity model as the norm

Code of Conduct for Research

Assess & review DMPs (not just the
science content of proposals)

Educate reviewers (DCC guidance for

WUSTRALIAN CODE FORTHE

SOCial SCience iﬂ prep) RESPONSIBLE CONDUCT OF RESEARCH

Manage compliance
Infrastructure to share DMPs
Analyse cost-benefits




An ldealised Scientific Research Activity

Infrastructure for Integration in Structural Sciences

| Write Proposal I
—>
I (include DMP) I

Peer-review Proposal

Comments,
annotations,
ratings etc.

I Start Project

data etc.

User registration data;
Instrument allocation

I Acquire Sample

Conduct Experiment
Generate, Create,
& Collect Raw Data

data

A

Publications Publish Citations, References . . Research Concept
Database Research >»| Discover, Access, Validate, |_, and/or
b Reuse Experiment Design
Papers, articles, ' Research Outputs & Repurpose Data D :
presentations, reports
Peer ¢
Review I IPR, Embargo & Access Control I
Prepare Archive, Preservation & Curation
Manuscript (OAIS conformant; Representation Information etc.)
A
Prepare Documentation, Metadata & Storage
Supplementary Data (Reference, Provenance, Context, Calibration etc.)
A A A A
T Results Data Processed Data Derived Data Raw Data
Write Usage Interpret & Analyse Process & Check & Clean
Report Results Data <« Analyse <« Raw Data ——
Derived Data
I Appraisal & Quality Control I
I Programs (generate customised software) I
I Research Activity I Administrative Activity Information Flow
KEY: >

I Curation Activity

Publication Activity

Risk assessment
data; other sample



nactuare Editorial .
cell biology gttt Incentives?
Sharing data

Reference datasets should be accessible independently of scientific

papers in a citable form, allowing attribution.
@ PLOS COMPUTATIONAL

compuT, Data citation, credit,

An official journal of the International Society for Computational Biology m etri CS , attri b Uti O n
Scholar Factor (SF)

Philip E. Bourne—, J. Lynn Fink

Correspondence

Nature Biotechnology 27, 984 - 985 (2009)

Accreditation and attribution in data sharing

naoare

biotechnology it
Credit where credit Is overdue EDITORIAL

A universal tagging system that links data sets with the author(s) that generated them is essential to promote data
sharing within the proteomics and other research communities.




Complexity : what are

Macro

* Journal . . S

* Article
 Workflow

* Visualisation
 Model
 Data
 Annotation

* Concept

C-METABOLISM
C-compound/carbohydraté
metabolism ¢

Micro / Nano

|\ .”
e

Attribution granularity
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~ © TRANSCRIPTION
regulation of transcripti
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Published online 14 March 2008 | Mature | doi: 10,1038/ news.2008.669
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BIONETWORKS

- Sage Gene hunters uncover networks

behind disease

New technique offers different route to drug targets.

TCGA GBM Coexpression Network

Integrative genomics

Gene expression & clinical traits
data in Sage Commons

Genome-Wide Association
Studies (GWAS)

Large-scale predictive network
models of disease

Co-expression and Bayesian
(probabillistic graph) networks

Complex data analysis pipelines

extracellular
matrix ,*°

‘ .' L)
Immune
Response

Intracellular
protein traffic
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Cell adhesion

Cell Cycle
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CENPA
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NCAFG
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NAtUreNnews

Cene. §ymbd Gene Title Kin toin

oytlin B2 97.00231 7497374
ubiguitin-conuc 834292 716702
dentidelesshorr B0EX1E 67389
BUB1 bucdinguwr 80.73507 67.16304
Kinesinfamilym B80.58961 679991
2N10irteractor 8031528 6717172
TIKproteinkina 80.215711 6713727
BUB1 bucdingwr 7981741 6701416
agp(adnormd § 79.57157 66.76649
MLFlinteracting 7817942 6780002

NOCEH0 homolog 77.00568  64.7145
discs, lagehomi 7579075 65385
cell divisionoyd 75.75675 652736
centromere prot 7564406 857717
cell divisioncyd 7934178 6652673
non-MCconcer 7471619 64315
Hallidayjunctior 7363048 6240063
Fanconi anemia, 7356117 61.74338
epithelial celltr; 73593 620612
TP<2, microtubu 7354335 6389262
topolsomerase( 7308273 &49616
Kinesinfamilym 726036 371905
baulovird 1APT 723162 6394629
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BIONETWORKS

Sage Pipeline
Multiple datasets
Visualise: Cytoscape
Workflow: Taverna

Fe-integrate

S Lm§§m .....
Visualise \
Frocess Annotate
S -'% o

uery
s;e:ﬁw Sage = litora —p Bi«12/RIDF.org

Annotate

RFe-integrate

Bi<2]RIDF.org
R

>

PublQed




MANCHESIER

Functionality? How dowe cite:

School of Computer Science

) ) . . Process
* Persistent identification - URIs (Taverna workflow)
* |dentifier-agnostic framework
g . . ggfeecimh Cifation Chalns
* Resilient resolution service

Citation Framework

Multi-directional linking e.g. to
peer-reviewed paper, to datasets

. Publicati
- Version control, provenance Data Commons N (Nature PG,
(Sage) Cradit & Attribution PLoS)
The Open Provenance Model -
Core Specification (v1.1) "N
7 ~ BION§ORange na’ture

N 1

genetlcs

Ny

DataCite

o en Researcher
‘ ORCID ' | &pContrlbutor ID

BRITISH
AUV YEIT
J

@ PLOS COMPUTATIONAL

BIOLOGY

‘D‘C‘C An official jou of the International Society for Computational Biology



Infrastructure : seamless & cost-effective
Open MEthOdOIOgy : emerging Data MOdeI Infrastructure for Integration in Structural Sciences

Researchers need help with data management wpﬂﬁﬁﬁé’

Data Management Plans : DCC DMP online too| mes o ¢ < ou tamagument Marng Tou

We need to incentivise data management \’Q\, S qoe
Citation Framework : assure credit & attribution a.omwogxsg



Thank you...
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6th International Digital Curation Conference
"Participation & Practice: growing the Curation Community

through the data decade™

www.dcc.ac.uk Chicago Mart Plaza, 6-8 December 2010
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