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Warning and Acknowledgements

AThis talk is a personal view of some of the projects and activities that |
have learnt about over the past 10 years.

AThe talk isiot intended to be a comprehensive survey of all the
significant projects and developments during the last decade.

Al am grateful to all those who helped me in the preparation of this
talk ¢ though they are not responsible for any errors or
misunderstandings | may inadvertently introduced!

AExplicit thanks are due to:

Rolf Apweiler, Fran Berman, Simon Coles, Jeff Dozier, Christopher
Erdmann, Jamdsrew Jeremy Frey, Francoise Genova, Carole Goble,
Jessie Hey, Michael Kurtz, Bryan Lawrence, Bill Michener, Natasa Milic
Frayling, Carole Palmer, Beth Plale, and Alex Wade

- and to many others who have educated me about the importance of
data curation, including, of course, Lee Dirks




The Past

AThe UK &cience Initiative 2002006
AElements of a Globat@frastructure
Ae-Science and the Fourth Paradigm
AExecutable paper vision



RCUK Review of e-Science 2009

BUILDING A UK FOUNDATION FOR THE TRANSFORMATIVE
ENHANCEMENT OF RESEARCH AND INNOVATION

Major Conclusions and Recommendations

: The Panel has conchsded that the UK e-Scencs
o MMMMNSSSSY Frogrammea is in a world-leading position along

R &V ¥ L oo, 7
& ““,ﬁ ; the path of Building a UK Foundation for the

) Trans{armative Enhancerment of Resaarch and

Innavation. The LUK has created a “jewel™ - a
pioneering, vital activity of enormous strategic
importance to the pursuit of sclentific knowledge
z RESEARCH S l THE ROYAL I and the suppart of allied learning.

COUNCILS UK B[@& SOCIETY

Chair: Dan Atkins
http://www.epsrc.ac.uk/research/intrevs/escience/Pages/default.aspx




The UK &cience Initiative 20012006

A 5 year program of multidisciplinary data-intensive

scientific research

A Mmuonna ON PoHnal F2NJ dzyADBSNEBEAGE& NI
A Mmona 6N Pnyal0v F2NJ O2ffl 02N} GAODBS N
e-Science Program covered all UK Research Councils

Engineering and Science (EPSCRC)

Biological and Biotechnology (BBSRC)

Natural Environment (NERC)

Medical (MRC)

Particle Physics and Astronomy PPSRC

Economics and Social Science (ESRC)

Arts and Humanities (AHRC)

The Research Councils in the UK (RCUK)
A RCUK NSF + NIH

Too T T o To T I
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UK eScience Program: Six Key Elements for a
Global elnfrastructure

High bandwidth Research Networks
nternationally agreed AAA Infrastructure
DevelopmentCentresfor OpenSoftware

Technologies and standards for Data Provenance,
Curationand Preservation

Open access to Data and Publications via
Interoperable Repositories

Discovery Services and Collaborative Tools

Slide from Tony Hey presentation 2004



™ | D|C|C Digital Curation Centre

Establishedin 2004 with missionto work with librarians,
scientistsand computer scientiststo examineall aspectsof
researchdatacurationandpreservation

AActions needed to maintain and utilise digital data and
research results over entire life-cycle

AFor current and future generations of users

ADigital Preservation
ALong-run technological/legal accessibility and usability

AData curation in science
AMaintenance of body of trusted data to represent
current state of knowledge in area of research
AResearch in tools and technologies

Alntegration, annotation, provenance, metadata,
securitye.



es 1cand the Fourth Paradigm

Thousand years agpExperimental Science
A Description of natural phenomena

Last few hundred yearsTheoretical Science

A bSsiG2yQa [ 64X al EgSt
Last few decades Computational Science

A Simulation of complex phenomena

Todayg DataIntensive Science
A Scientists overwhelmed with data sets
from many different sources
A Data captured by instruments

A Data generated by simulations
A Data generated by sensor networks

eScience is the set of tools and technologies
to support data federation and collaboration
AFor analysis and data mining
AFor data visualization and exploration
AFor scholarly communication and dissemination

(With thanks to Jim Gray)



http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif

Vision for-a New Era of-Research Reporting

Reproducible
Research Collaboration
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ThePresent; Disciplines, Programs and Policies

AAstronomy AJISC andisc

ABioinformatics AAustralianeResearclhnitiative
AChemistry AOpen Access, Open Data, Open
AEnvironmental Science Science

AEcology



Astronomy
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The Sloan Digital Sky Survey

ATwo surveys ione
AOne quarter of the night sky
APhotometric survey in 5 bands
A Spectroscopicedshiftsurvey

AData is public
A2 .5 Terapixelof images
A40 TB of raw data => 120TB processed data
A5 TB catalogs => 35TB in the end

AStarted in 1992, finished 2013

U SkyServeweb Service
built at JHU by team led by
Alex Szalay and J@ray

The University of Chicago

Princeton University

The Johns Hopkins University

The University of Washington

New Mexico State University

Fermi National Accelerator Laboratory
US Naval Observatory

The Japanese Participation Group
The Institute for Advanced Study

Max Planck Inst, Heidelberg

Sloan Foundation, NSF, DOE, NASA




Long Term Access to Large Scientific Data Se

TheSkyServeand Beyond

NSF ACI Data Infrastructure Building Blocks (DIBBS) Program
A$7.6M project
AStarted 2013 end date 2018

Projectgoals
AAddress curation issues arising from the data and serviceyifee
ASupporta YI f £ odzi O2YLX SE RIOlF Ay

U Need to curate both Datand Services lifecycle



What happened to Virtual Observatories?

AUKAstroGridproject
AFunding cancelled in 2008

AUS Virtual Astronomy Observatory (VAO)
AProject funding discontinued in 2014

U But much of the infrastructure, tools and technolc
still lives on with participation in the International & =
Virtual Observatory Alliance (IVOA)



AstrophysicdData System ADS

- Find Similar Abstracts (with default settings below) Toggle Highlighting

+ Custom Format

+ Electronic Refereed Journal Article (HTML) .

Eull Relereed Jounal Aricle (PDEPosicrint) Links to e-resources
: Er.fll:n(;-])pl::: (arXiv:astro-ph/0412451) < L i n kS to d a ta

- References in the article

- Citations to the Article (84) (Citation History)

- Refereed Citations to the Article

N o « Links to objects

- Also-Read Articles (Reads History)

* Translate This Page

Title: Bow Shock and Radio Halo in the Merging Cluster A520
Authors: Markevitch, M.; Govoni, I.; Brunetil, ., Jerius, D,
Affiliation: AA(Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138; Space

Research Institute, Russian Academy of Sciences, 84/32 Profsoyuznaya Street, Moscow 117997, Russia.
maxim@head.cfa.harvard.edu), AB(Istituto di Radioastronomia del CNR, via Gobetti 101, 40129 Bologna,
Italy.), AC(Istituto di Radioastronomia del CNR, via Gobetti 101, 40129 Bologna, Italy.), AD(Harvard-
Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138
maxim@head.cfa.harvard.edu)

Publication: The Astrophysical Journal, Volume 627, Issue 2, pp. 733-738. (Ap] Homepage)
Publication Date: 07/2005
Origin: UucCp

Astronomy Keywords: Galaxies: Clusters: Individual: Alphanumeric: A520, Galaxies: Intergalactic Medium, Radio Continuum:
General, X-Rays: Galaxies: Clusters

DOI: 10.1086/430695
Bibliographic Code:  2005Ap]...627..733M




Strasbourg CDS Datasets

Centre de Données astronomiques de Strasbourg
Strasbourg astronomical Data Center

én S

Entry point to all services a Object database ﬁ

Object/position Obj/position/bibcode

Other services

4 i O M

X-match Dictionary Sesame  SimPlay

Hosted services

ADS mirror

TIPTOPbase
INES

Keep in touch

B

@ -

Catalogue database a Interactive sky atlas a

Keywords, target, _ Object/position

Latest news

Catalogs added between 07-Sep-2013 and 14-Sep-2013
Catalogs added between 31-Aug-2013 and 07-Sep-2013
CDS services down on September 09 and 13

Catalogs added between 24-Aug-2013 and 31-Aug-2013
Aladin Lite released

Use X-Match service for queries from coordinates
Collaboration I1AS / CDS

PLANCK maps

PRI R T R

More news

Featured news

0On September 18 2012, celebrated 3







But Sustainability of Data Links?

1500

HTTP Status Code
O =200 (OK)
B 3, dxx, Soox (Broken)

2
[=]

Total volume of links
2
[=]
|

65% 579,
=

1997 1998

52%

2011
-
_
04

1999

44 % of data

links from
2001 broken in

2000 2001 2003
Year of artlcle publication

19%

o S

2006 2007 2008

Figure 1. Volume of potential data links in astronomy publications. Total volume of external
links 1in all articles published between 1997 and 2008 in the four main astronomy journals, color coded
by HTTP status code. Green bars represent accessible links (200), grey bars represent broken links. .

Pepe et al. 2012



Progress since 20047
The View from ADS (Michael Kurtz)

Comments:

ADoesnot see much progress in the last tg@ars now onestep back,waiting
for the next two stepgorward

ATen years agooncerned thathe Virtual Observatory would suffocate itself
with bureaucracy: unfortunatelthis has nowkK I LJILJSY SR X

ANew largerepositories Zenodg Dataversé are creatingan infrastructure of
almost entirelyuncurateddata

U The problem with curation mhat the funding is almost entireliocalbut in the
digital world the use is mainly globdleads to tragedyf the commonsvhere
no one will assumdong-term obligation to curate and manage data which is

mainly not from local sources



Progress since 20047
The View from CDS (Francoise Genova)

Thereare two majorareas of progress:

AVO Framework

AInteroperabilityframeworkwith aspects on data description, formats, vocabularies, da
models. Ktlpsdata producersharedataso paymore attention to data curation andse
elements of this framework.

ALong Tail Data

AWith the funding agency requirements @ata Management Plans andt makingheir
data available, researchensore aware ofimportanceof sharingdata.

AIn astronomymost originaldata from observations is ibservatoryarchives, buait CDS
we are seeingnore data"attached to publications".



Evidence of Progress?

A Usingonly the numbers for A&#there were200papers
with a "catalogue" attached in 2008ut 370in 2013

A Fewerthan 40 catalogues with imagespectraand time
series in2004, butl95in 2013

A CDS developing added value services giving access to this
new data resource



Bioinformatics



ThemyGridProject
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http://www.mrc.ac.uk/PDFs/dem_gen.pdf

Workflows: scientific computational
pipelines for knowledge discovery

A Automated repetitive
discovery

A Agile flexible
platform

ATransparenttrackable
processes

AEasy integration of
data sets

A Advanced and scalable
analytics

AEnduser graphical
Interfaces

A Collaboration platform




experiment

www.myexperiment.org

Socially share, discover and reuse workflows
and other scientific methods.

Cooperative market place.
A scientific gateway.

Commonsbased Production
Social curation obkcientific assets
Social networking aboutontent




Where do | find workflows?
And other methods.

How do | connect with other
authors and users?

Shared best practice.
Variant design.

Standing on the shoulders of
peers.

Towards reproducible science



ct Us

. beta _ it
BioCatalogue EMBL-EBI ;.

"The Life S5cience Web 5Services Registry”

A L LE L] ]

Services | @ Register a Service | g Providers | (- B | 3
Home = Click here to return back to vour last search results ﬂ ) SHARE o 90 &7
The BioCatalogue: providing a curated catalogue of Life Science Web Services
=) Latest Activity The BioCatalague currently has 1627 services, 2272 service providers and 329 [ Site Announcements &
Last ¥ days members @ BioCatalogue demo and
presentation at the 2010
| SN IGES HEsErgln International Symposium on

annatation to Service: Entrez
zearch

ztian added a categary
annatation to Service: Entrez
zearch

ztian added a documentstion

"Web Services are hard ta fing"

DISCOVER

2 Find the right Weh Sermice
2 Powerful search and filtering

2 Infarmation fram providers and

Wl Web Senvicas are hot wialbig"

REGISTER

2 Easily register Weh Services
2 Instantly availahle to everyone

2 Providers can advertize, describe

Inteqrative Bioinformatics
By Franck Tanoh (21 days ago

BioCatalogue Maintenance -
Tuesday March 9, 2010

By Etic Mzuokontane (25 days ago

Want your web services to be

url annatation to Service: Ertrez i i i i
o cormrmunity and manitar their Services found and used by the scientific
More info More info COMMmunity?
O ztian registered a new _ _J By Franck Tanoh (shout 1 month ago
Setvice: Entrez search
Please, complete the
.| Eranck Tanoh added a "Weh Senices are poorly describec "Web Services are volatig" BioCatalogue uses and
description annatation to Soap A N N TAT E M O N ITO R gratifications surveys
Opetation: O By Franck Tanoh (2 morths ago
runTooffeeEvaluateslignments 2 Anyone can describe and annotate 2 Services change and get outdated
) ] . S BioCatal it - Late=st Update - Dec 09 - Happy
2 mmded a l:.ﬂlsplay.-' 2 Ongoing expert curation < HioL-atalogue moniars oervices Holidays!
name annotstion to Service: O Social curation by the community 2 Manitars availability and reliahility Bry Jiten Bhacst (3 months sgo
runTcoffeeEvalustetlignments
More info More info More
.| Eranck Tanoh added & tag . A

L]

annotation to Service:
runTcoffeeEvaluateslignments

Franck Tanoh added a

Our Parthers

nt Automated Curation

http://www.biocatalogue.org

1|

£} Latest Services &




SeliCuration by
Contributors

efine
\\ validate

y experiment

refine
validate /seed

2$¥® Social Curation

S by the Crowd

Curation by '

Experts

refine
validate /seed

BioCatalogue Q

refine
se validate

Automated
Curatlon




EMBLEBI services

Labs around the
world send us
their data and

we é

eprovi de

tools to help

researchers
use it

A collaborative
enterprise

Archive it
Analyse, add °

value and
Integrate it

Classify it
Share it with
other data
providers



Sharing Annotation: Thé&niProtexample

ATotalUniProtoperation has 100 FTEs with
around40 curators

APurelyarchival databases havens of
thousands of usersjalueaddedoneslike
UniProthave millionsof users.

ATheliterature used forcuration inUniProt
Is around 10,00@apers ayear, valued at
aboute1Bof researchifunding

AFullcosts of theUniProt- arounde12M a
yearc are small comparetb costof
research anchumberof scientists served




But now seriougproblems of research

reproducibility in bioinformatics

AReviewof 2,047 retracted articlesindexedin PubMedin May of
2012concludedhat:
A21.3%were retractedbecauseof errors,
A67.4%were retracted becauseof scientificmisconduct
A Fraudor suspectedraud (43.4%)
A Duplicatepublication(14.2%)
APlagiarisn(9.8%)
AStudy by pharma companiesBayer and Amgen concludedthat
between 60% and 70% of biomedicine studies may be non-
reproducible

AAmgenscientistswere only ableto reproduce? out of 53 cancerresults
publishedin Scienceand Nature



| ANNOUNCEMENT |
Reducing our
irreproducibility

ver the past year, Nature has published a string of articles that

highlight failures in the reliability and reproducibility of pub-
lished research (collected and freely available at go.nature.com/
huhbyr). The problems arise in laboratories, but journals such as
this one compound them when they fail to exert sufficient scrutiny
over the results that they publish, and when they do not publish
enough information for other researchers to assess results properly.

From next month, Nature and the Nature research journals will
introduce editorial measures to address the problem by improving
the consistency and quality of reporting in life-sciences articles.
To ease the interpretation and improve the reliability of published
results we will more systematically ensure that key methodologi-
cal details are reported, and we will give more space to methods
sections. We will examine statistics more closely and encourage
authors to be transparent, for example by including their raw data.

Central to this initiative is a checklist intended to prompt authors
to disclose technical and statistical information in their submis-
sions, and to encourage referees to consider aspects important for
research reproducibility (go.nature.com/oloeip). It was developed
after discussions with researchers on the problems that lead to
irreproducibility, including workshops organized last year by US
National Institutes of Health (NIH) institutes. It also draws on pub-
lished concerns about reporting standards (or the lack of them) and
the collective experience of editors at Nature journals.

The checklist is not exhaustive. It focuses on a few experimental
and analytical design elements that are crucial for the interpreta-
tion of research results but are often reported incompletely. For
example, authors will need to describe methodological parameters
that can introduce bias or influence robustness, and provide precise
characterization of key reagents that may be subject to biological
variability, such as cell lines and antibodies. The checklist also con-
solidates existing policies about data deposition and presentation.

We will also demand more precise descriptions of statistics, and

398 | NATURE | VOL 496 | 25 APRIL 2013

we will commission statisticians as consultants on certain papers,
at the editor’s discretion and at the referees’ suggestion.

We recognize that there is no single way to conduct an experi-
mental study. Exploratory investigations cannot be done with the
same level of statistical rigour as hypothesis-testing studies. Few
academic laboratories have the means to perform the level of vali-
dation required, for example, to translate a finding from the labo-
ratory to the clinic. However, that should not stand in the way of a
full report of how a study was designed, conducted and analysed
that will allow reviewers and readers to adequately interpret and
build on the results.

To allow authors to describe their experimental design and
methods in as much detail as necessary, the participating jour-
nals, including Nature, will abolish space restrictions on the
methods section.

To further increase transparency, we will encourage authors to
provide tables of the data behind graphs and figures. This builds
on our established data-deposition policy for specific experiments
and large data sets. The source data will be made available directly
from the figure legend, for easy access. We continue to encour-
age authors to share detailed methods and reagent descriptions
by depositing protocols in Protocol Exchange (www.nature.com/
protocolexchange), an open resource linked from the primary paper.

Renewed attention to reporting and transparency is a small step.
Much bigger underlying issues contribute to the problem, and are
beyond the reach of journals alone. Too few biologists receive ade-
quate training in statistics and other quantitative aspects of their
subject. Mentoring of young scientists on matters of rigour and
transparency is inconsistent at best. In academia, the ever increas-
ing pressures to publish and chase funds provide little incentive to
pursue studies and publish results that contradict or confirm previ-
ous papers. Those who document the validity or irreproducibility of
a published piece of work seldom get a welcome from journals and
funders, even as money and effort are wasted on false assumptions.

Tackling these issues is a long-term endeavour that will require
the commitment of funders, institutions, researchers and pub-
lishers. It is encouraging that NIH institutes have led community
discussions on this topic and are considering their own recommen-
dations. We urge others to take note of these and of our initiatives,
and do whatever they can to improve research reproducibility. m

© 2013 Macmillan Publishers Limited. All rights reserved
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The Comie-ChemProject

Video

Analysis

X-Ray
e-Lab

Simulation

0

Grid Middleware

Propert| ps

‘e
N

Properties
e-Lab

Pl: Jeremy Frey, University of Southampton




Virtual Learning

eBankyProject Environment
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@NCS

Access
Services
Equipment
News
People

Management
FAQs

Contact Us

© NCS 2010

UK National
Crystallography Service

Welcome Upcoming Beamtime

The Service is an amalgamation of resources at two centres; laboratory- T, omina dates for beamtime at the
based facilities in the Chemical Crystallography Laboratory at the School Di:mlg::zi Li;;g S:uerce c;rre g:%,{:ws?
of Chemistry, University of Southampton, together with provision of a

synchrotron-based facility on station 119 at the Diamond Light Source. » 19th October 2014 (He temperatures)
= 1st December 2014

= 18th January 2015

= 18th February 2015

= 25th February 2015 (long
wavelength)




TheeCrystalData Repository

MCrystals

[ Home | About | Browse by Year | Browse by People

Logged in as Dr Richard A | Manage deposits | Profile | Saved

| Review | Admin | Logout

UNIVERSITY OF

Southampton

L1

2.2-trimethylenedioxy-4.4.6.6-tetrachlorocyclotriphosphazene

Sample Originator: A Kilic?, M. Odlyha®, A Uslu?, David B. Davies®
and RA. Shaw®.

Data Collection: Mark E. Light®, Simaon J. Coles® and Susanne. L. Huth®

Structure Determination: Simon J. Coles®, Michael B. Hursthouse and
J.8. Rutherford,

Gebze Institute of Technology®
Bikbeck College®
University of Southampton®

C3HsClahz02P3

InChi=1/C3H12CI4N302P3/c4-13(5)8-14(8,7)10-15(9-13)11-2-1-3-12-

15/h8-10,13-15H,1-3H2

Identification 10.3737/ecrystals.chem.soton.ac.uk/300
Number:

Controlled cyclophosphazene, phase transition, variable
Keywords: ‘temperature

Date 28 March 2007
Created:

Deposited 21 Apr 2008 15:56
On:

Deposited Dr Simon J Coles
By:

Data collection parameters
Chemical formula C3 HB Cl4 N3 02 P3

Crystallisation Solvent

Crystal morphology Rod

Crystal system Orthorhombic
Space group symbol Pna2(1)

Cell length a 13.4804(14)
Cell length b 10.6442(9)
Cell length ¢ B8.8479(7)
Cell angle alpha 90.00

Cell angle beta 90.00

Cell angle gamma 90.00

Data collection temperature 274(2)

Refinernent results

Solution figure of merit 0.0569
R Factor (Obs) 0.0334
R Factor (All) 0.0380
Weighted R Factor (Obs) 0.0871
Weighted R Factor (All) 0.0905

Citation: Kilic, A. and Odlyha, M. and Uslu, A. and Davies, David B. and
Shaw, R.A. and Light, Mark E. and Coles, Simon J. and Huth, Susanne
L. and Hursthouse, Michael B. and Rutherford, J.8. (2007) University of
Southampton, Crystal Structure Report Archive.
d0i:10.3737 /e crystals.chem.sot: 300
Export as: EndNote BibTeX ASCII

-

Available Files
Final Result
2005sjc0007..cif
2005sjc0007.cml
2005sjc0007 .fcf
Validation
2005sjc0007_checkcif.htm

Refinement

2005sjc0007.res
2005sjc0007_xl.Ist
Solution
2005sjc0007.prp
20055jc0007_xs.Ist
Processing
2005sjc0007.hkl
2005sjc0007.htm
2005sjc0007_0kLjpg.
2005sjc0007_hOL.jpg
2005sjc0007_hk0.jpg
Data Caollection

2005sjc0007_ct

Other Files
2005sjc0007.doc
2005sjc0007.inchi
2005sjc0007.ins
2005sjc0007.mol
20055jc0007.pdp
20055jc0007_ellipsoid.qif

Jmol

11k
4k
138k

9k

5k
29k

5k
44k

532k
11k
91k
87k
79k

17k

186k
1k
4k
2k
1k
21k

Repository Staff Only: item control page

AQuick & simple to deposit
Software tools
Laboratory archive
Community involvement
Embargo facility
Structured foundations
Discoverable & harvestable

= |D|C|C |e]prints

http.//ecrystals.chem.soton.ac.uk
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LabTrove
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Support
Publications R :m
Continuation: Acid-catalyzed Pictet-Spengler reaction with ,,:m::x »
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LabTrove enables the formation of a Smart Research
Framework, helping the creation and preservation of the
record



Progress?
Comments from Simon Coles:

AMajor advance is usabilityhichchangesiser attitude and
behaviour

AMost scientific digitah Yy T NI & 0 NHzO (G dzNBka 2y f
technologies

AThis culturechangehas made adoptionf standard€o enable
Integration, interoperability andunctionality

ABverythingcannow belinked up in logical and easy to use
workflows

Aqui[e devicesare on the vergeof transformingthe ¥ R 2dng 3
NBE O 2 NFRsgighce Q



Environmental Science



The NERDataGridProject

British Atmospheric
Data Centre

>

-

NERC DataGrid

British Oceanogrs

. Assimilation
Data Centre

Pl: Bryan Lawrence, CLRC



Science & Technology
<~ Facilities Council www.stfc.ac.uk

From Citation & Location to Data Publication & Research Object: the CLADDIER Legacy

Catherine Jones, Shirley Crompton, Brian Matthews, Antony Wilson, Sarah Callaghan, Sam Pepler and Bryan Lawrence
Scientific Computing Department, Science and Technology Facilities Council, Centre for Environmental Data Archival Science and Technology Facilities Council and NCAS, Department of Meteorology
University of Reading

CLADDIER: Citation, Location, And Deposition in Discipline and Institutional Repositories (2005-2007.

CLADDIER

USE CASE: A scientist is researching the biology of seawater. As part of her analysis she uses existing publications and data together with data from her project.

On completion she publishes a paper, citing the publications and datasets used and lodges her own publication and datasets in appropriate repositories. This new work is
of interest to another scientist and he will be able to find both the publication and the datasets used through the mutual citations held in the two repositories.

OUTPUTS:

* Aformat for citing data was proposed and the issues of data publication, dataset definition and citation of dynamic data .

were considered. = el
* The CLADDIER Discovery Service enabled federated searches across both publication and data repositories B
* A citation notification scheme based on the TrackBack protocol creating direct bidirectional links between repositories i




CEDA

Centre for Environmental

Data Archival

SCIENCE AND TECHNOLOGY FACIITIES COUNCIL
NATURAL ENVIRONMENT RESEARCH COUNCIL ontact Us CEDA News

* Home * Data Centres Search f Go

About CEDA Data Centres Services Projects For Academics For Business Training Help Contact Us

Data Centres

The Centre for Environmental Data Archival is responsibie for the running of the following data centres

The British NERC Earth
British Atmospheric : 5
Data Centre Atmospheric Observation Data
manomas conras sonsrnosmume scancs  Data Centre Centre
The Britsh Avnmospheric The NEODC is NERC's designated
Data Centre (BADC), NERC's cesignated cata centre for the UK cata centre for Earth Observation cata and is pant of NERC's Natonal

stmosphenc scence community, covering climate, composition, Centre for Earth Opservation
cbservatons and NWP data

e [PCC Data

The UK Solar System Data Distribution Centre
Centre
The Intergovernmental Panel on Climate Change (IPCC) DDC
The UK Soclar Systemn Data Centre, co-funded by provides climate, socio-economic and environmental data, both from the
STFC and NERC, curates and provides access 1o past and also in scenaros projected into the future, Technical guldelines
asrchives of data from the upper atmosphore, lonosphore and Earth's on the selection and use of diferent types of data and scenarios In
solar environment research and assessment are also provided

Four data centres: http://ceda.ac.uk
Providing Curation (of the archive)

Rlational Centre for

eric Science Trends in Computing for Climate Research
NATURAL ENVIRONMENT RESEARCH COUNCIL Bryan Lawrence - Leptoukh Lecture, AGU 2014




MOLES: Metadata Objects for
Linking Environmental Sciences

8 | MOLES3: Implementing an ISO standards driven data catalogue

( Dataset
Collection

\& v/

_ —)
. Observation
[ Data Entit ] M[ Collection ] ]

Deployment Observation

Instrument

Activity

. akain User views

fsatellite === |~ If mobile...|

- If model/computer

= Operation
'DPT & OBS combined Computation



So we have built a Data-Intensive HPC cloud: JASMIN

» 12 PB Fast Storage
» 1 PB Bulk Storage
» Elastic Tape

| g

4000 cores: half
deployed as
hypervisors, half as
the “Lotus” batch
cluster.

National Centre for

Atmospheric Science Trends in Computing for Climate Research
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu Bryan Lawrence - Leptoukh Lecture, AGU 2014



Progress in Environmental Data Curation?

Professor Jamdsrew(UCSB):
ABiggest change is funding agency mandate.

Ab{ CQa S5Iul alylF3asSysSyu tfly F2N
(pretend?) to take data curation seriously.

AThere are better curated databases and metadata Rdwt not sure
that quality fraction Is increasing!

ACNBBRBEUO I gY aOASYGAata R2y Qi
AC NI ge€diad law: any scientist can be forced to write bad metadat

U Should automate creation of metadata as far as possible

U Scientists need to work with metadata specialists with domain
knowledge
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DataONE Data Observation
Network for Earth

Bill Michener

College of University Libraries & Learning
Sciences, University of NeMexico

Data®I\E




—  Enabling Sciencentough
Data,®N— T()olg andSerwcesg

/7{ Plan }\
% [ AnalyzeJ‘DMPTOd[ Collect ] dash

" ON@ / \

NQCENDE’,%[ Integrate J [ Assure ] ONE®

GNEMercury. \ .

Zote PD[ Discover | @NEShare L[/Describe} dash

DATA SHARING MADE EASY

[ Preserve]
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Data®\E  Provenance tracking and display

Data Observation Network for Earth

From the AOOS

Source dataset
6 sources

Condit R, Rahman Kassim A, Ashton P., and

Supardi Mohd. Noor N. Condit et al. 2009.
Lorem Ipsum dolor sit amet consectetur

, and Hopcroft R. 2014. Historical CTD data

DataONE Member repository ervations

. Alsics Ocaen Obprvig Syvee
adipsicing elt autjling dla a, 1970-2010. (doi: 10.5063/F1JM27 JF)
(doi:10.5063/F1DZ067F)
@ 56 views OHag
Files in this dataset
Filetype  Size S YT W You are currently viewing this
| - metadata document.
Metadata: Historical CTD ‘ ~~
~» B data from the Guif of xml (EML) 13.00KB 56 views Download {3 Preview
Alaska
BH alliCtd.csv text/csv 128 B 2 downloads Download Q Preview
[z figure.png text/plain  5.60 KB 6 downloads Download {7 Preview
mappingScript.R text/plain 5.05 KB 3 downloads Download a Preview
General
Title  Historical CTD data from the Gulf of Alaksa, 1970-2010
Identifier doi:10.5063/F1JM27JF
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Project Funder

JIsC

5C

This work has been funded by the Joint
Information Systems Committee

Project Partners

The Keeping Research Data Safe studies have
been conducted by a partnership of the
following institutions: Charles Beagrie Ltd (lead
partner), OCLC Research, the UK Data Archive,
the Archaeology Data Service, the University of
London Computer Centre, and the universities of
Cambridge, King's College London, Oxford and
Southampton.

Keeping Research Data Safe:

Cost/benefit studies, tools, and methodologies focussing on long-lived data

Welcome to the Keeping Research Data Safe (KRDS) Website

This web site has been set-up to support dissemination of information on the "Keeping Research Data Safe (KRDS)" cost/benefit studies, tools and methodologies
that focus on the challenges of assessing costs and benefits of curation and preservation of research data.

Keeping Research Data Safe has been developed in three major phases funded by the Joint Information Systems Committee, The first Keeping Research Data Safe
study (KRDS1) completed in 2008 made a major contribution to the study of preservation costs by developing a cost model and indentifying cost variables for
preserving research data in UK universities, That work has had considerable impact and received international interest. The second Keeping Research Data Safe
project (KRD52) completed in December 2009, built on this previous work and identified and analysed longitudinal data on preservation costs and benefits associated
with long-lived data. The final phase has focussed on transfering knowledge from the research into practice through development of a Factsheet, User Guide, and
Benefits Analysis Toolkit.

KRDS outputs are made freely available to the UK Higher Education, Further Education and Research communities in perpetuity for non-commercial use. Commercial
Use is selling KRDS in a product, or using it to provide a service for which you charge. Outputs and synthesis from the projects are provided below.

KRDS Factsheet - (PDF) -version 2 July 2011- This A4 four-page factsheet is intended to be suitable for senior managers and others interested in a concise summary of
our key findings. It will be relevant to all repositories and institutions holding digital material but of particular interest to anyone responsible for or involved in the
long-term management of research data.

KRDS User Guide (PDF) -version 2 July 2011- The KRDS User Guide is an edited selection and synthesis of the guidance in the KRDS reports combined with newly
commissioned text and illustrations. It is intended to act as a concise practical manual for KRDS users. lts creation has been funded through the JISC Managing
Research Data Programme and the 1I5C Digital Preservation Programme.




The Value and Impact of Data Sharing and Curat

A Sudies covered the Economic and Social Data Service (ESDS), the
Archaeology Data Service (ADS), and the British Atmospheric Data
Centre (BADC)

A All three studies combined quantitative and qualitative analytical
approaches in order to quantify value and impacts in economic
terms and explore other, neaconomic benefits.

A The economic analysis indicated that

U Very significant increases in research, teaching and studying
efficiency weraealisedby the users as a result of their use of
the datacentres

U The value to users exceeds the investment made in data sharing ks Ibsatcard i setotbats
aring an uration

and curation via theentresin all three cases

U By facilitating additional use, the datantressignificantly
Increase the measurable returns on investment in the
creation/collection of the data hosted.




Home janet futures Products & Services Training Events Support & Advice Contact Us

Home » Products & Services » janet cloud services » Data Archiving Framework

Data Archiving Framework

Janet has set up a framework agreement to provide a highly secure, easy-to-use and cost-effective data archiving service for research and
education.

The framework can be used by all Janet connected organisation — Higher education and further education organisations, specialist colleges and
research councils.

By using this framework, you can avoid the cost incurred by procuring the service yourself, and be safe in the knowledge that Janet has filtered through
multiple suppliers on your behalf to provide the most effective, low cost solution.

Key features of the service include:
A 100% data integrity guarantee
2 UK stored data copies accessible online
1 UK stored copy held with 3rd party ESCROW data holding company.
£5m - £100m professional indemnity insurance

IS0 27001 compliance

By using the service, customers will enjoy increased levels of compliance, whilst at the same time reducing the IT spend and administrative overhead
involving in-house archiving.

This is a single supplier framework lasting 10 years from 20" December 2013 until 191 December 2023 (contracts placed by Janet customers may last
longer, if required). Arkivum was selected as the supplier for this framework according to EU procurement rules and UK procurement regulations.
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Australian National Data Service: ANDS

Tomake! dza (I Nédsdaichdatea
assets more valuable for Its
researchersresearchinstitutions
andthe nation

.
l -
AUSTRALIAN NATIONAL DATA SEa)

vIiLE




Brief history of ANDS an(js

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

A2006: Review of international eResearch support, in
partlcular UK eScience program

A2007: BB LI2Z NI We24 NRata/ RY YR gza @1
A2009: ANDS commences operatiavith initial funding of

$24M to:

Ainfluence national policy in the area of data |
management in the Australian research community

Ainform best practice for the curation of data

Atransform the disparate collections of research data
around Australia into a cohesive collection of research
resources



| &)
ANDSGoal isto transform: aﬂdS

Datathat are: To Structured Collections that are:
Unmanaged @ Managed
@ Disconnected @ Connected
Invisible @ Findable
Single use & Reusable

Value >

X &t researchers can easily publish, discover, access
and use research data




ANDS Major Open Data Prograr ands

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Provides funds, and ANDS support, to create out of
existing data resources:

Aan internationally significant open data collection
Athat helps drive the institutional research strategy
Abuilds institutional partnerships, and

Abuilds institutional reputation

U E.g. James Cook University Tropical Data Hub

60



Open Access, Open Data,
Open Science



The US National Library of Medicine

AThe NIH Public Access Policy

ensures that the public has access T ooMed
to the published results of NIH
funded research. M '
ARequi ENtIStS t0 SUDMIL fINAl  puimros o absiacs et eromes

quires scientists to submit final  euishers gsonomes .
peerreviewed journal manuscripts — rwe N Ceer
that arise from NIH funds to the ( Phone Stocure s
digital archivePubMed Centralipon N Va
acceptance for publication Oudeot- ; o

sequences > sequen@

APolicy requires that these papers
are accessible to the public on
PubMed Central no later than 12 Entrezcrossdatabase search
months after publication


http://publicaccess.nih.gov/policy.htm
http://www.pubmedcentral.nih.gov/

NIH [ Open'Access Compliance?

APMC Compliance Rate
ABefore legal mandate compliance was 19%
A Signed into law by George W. Bush in 2007
A After legal mandate compliance up to%5

ANIH have taken a further step of announcingthdld 2 YSUA Y S Ay
they stated that they

WX gAff K2 R-cduNaing Scativaydodawards if gudliations

arising from grant awards are not in compliance with the Public AccessdPQlicy
A NIH now implemented their policy about continuation awards

A Compliance rate increasing ¥%:% per month

A By November 2014, compliance rate had reached 86%
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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

During the May 5th meeting of the National Science Board, National Science Foundation
(NSF) officials announced a change in the implementation of the existing policy on sharing
research data. In particular, on or around October, 2010, NSF is planning to require that
all proposals include a data management plan in the form of a two-page supplementary
document. The research community will be informed of the specifics of the anticipated
changes and the agency's expectations for the data management plans.

The changes are designed to address trends and needs in the modern era of data-driven
science.

"Science is becoming data-intensive and collaborative," noted Ed Seidel, acting assistant
director for NSF's Mathematical and Physical Sciences directorate. "Researchers from



RCUK Common Principles on Data Policy

IMaking research data available to users is a core part of the Research Councils’ remit and is undertaken in a variety of ways. We are commitied
to transparency and to a coherent approach across the research base. These RCUK common principles on data policy provide an overarching
framework for individual Research Council policies on data policy.

Principles

+ Publicly funded research data are a public good, produced in the public interest, which should be made openly available with as few
restrictions as possible in a timely and responsible manner that does not harm intellectual property.

+ Institutional and project specific data management policies and plans should be in accordance with relevant standards and community best
practice. Data with acknowledged long-term value should be preserved and remain accessible and usable for future research.

+ To enable research data to be discoverable and effectively re-used by others, sufficient metadata should be recorded and made openly
available to enable other researchers to understand the research and re-use potential of the data. Published resuls should always include
information on how to access the supporting data.



US White Hous&emorandum

ADirective requiring the major Federal Funding agen@iégs2 RS @S f
plan to support increased public access to the results of research funde
08 UKS CSRSN}f D2USNYYSyYyldoé

AThememorandum defines digital dataF & (G KS RAIA G f
material commonly accepted in the scientific community as necessary 1
validate research findings including data sets used to support scholarly
publications, but does not include laboratory notebooks, preliminary
analyses drafts of scientific papers, plans for future research, peer
rewew reports, communications with colleagues or physical objects,

8dzOK a f1 02N UG2NE &ALISOAYSYy A dé

22 February 2013



EPSRC Expectations for Data Preservation

AResearclorganisationill ensure that EPSR@nded
research data Is securely preserved for a minimum of
Mn €SEFENR FTNRY U0KS RIUS UF
I O O Peiicd @xpires

AResearclorganisationswvill ensure that effective data
curation Is provided throughout the full data lifecycle,
gAOK WRIFOGF OdzN» GA2YQ | VR
defined by the Digital Curation Centre



The Future

AResearch Data Alliance?

ANIH Commons and Hybrid Cloud?
AResearch libraries and data scientists?
A2013 as the Tipping Point for Open Science?



Research Data Alllance

Funded by the European Commission, NSF and ANDS

@ ) Research Data Sharing
without barriers

DATA ALLIANCE



Research Data AllianceCreated to Accelerate Development of
Research Data Sharing Infrastructure Worldwide

A RDA community focuses on
building social, organizational

and technical infrastructure to RDA Working Group Infrastructure
Deliverables are:

CREATEA ADOPT A USE

A reduce barriers to data sharing

and exchange A Focused pieces of adopted code, policy,

) infrastructure, standards, or best practices

A accelerate the development of that enable data to be shared and exchanged
coordinated global data

A OoHar vest ab |forwhicke12-18&months
of work can eliminate a roadblock for a
substantial community

infrastructure

A Efforts that have substantive applicability to
ochunkso of the data community,
apply to everyone

A Efforts for which working scientists and
researchers can start today while more long -
term or far-reaching solutions are appropriately
discussed in other venues




RDA Workingsroups and Interest Groups

Social

Solutions
dimension

Technical

Common terms:
GovernancgeCertification,
Cost Recovery, Legal

o
“‘
@ e
Q4 o ©
03
OOO
@) @)
OCo

Common terms: Repository, Fab
ric, Analytics,
Identity, Management

' Common terms: &ication,
I _

y Engagement, Bridging,

1 Community

Common terms:
Interoperability, Harmonization,
Integration, Metadata

Data providers

Data

Beneficiary consumers
Dimension



RDA Plenary 5. San Diego

‘ DATA ALLIANCE

Wekiome lerr—an

M arC h 8 . Home Organisation Working and Interest Groups Plenary Meetings News & Events Early Career Programmes About

RDA Adoption Hom » Panary Messiogs O P Py Moeirg
Day (open)

RDA Fifth Plenary Meeting pa——

Key Profiies

REGISTRATION DA Counct

"Adopt-A-Deliverable” R

Date: ROATAR

9 -1 March 2015

{with an additienal special event on March 8) ROA Organzation & Affiiate Members

Location: Working and irterest Groups

R Paradise Point Hotel ‘
M arC h 9 - 1 1 . San Diego, California USA Plenary Meeongs

htp:/fwww.paradisepoint.com/

RDA Plenary 5 < o,
ROA s plegsed to announce that the U o States wall be ' . ; 1
hosting &s Fifth Plenary Meeting i 5 [ Secoed

A Reglstration March 9-11, 2015, ar the beauniful F:.'ac.'sc; Poine Hoeed.

R4

0 Catforma from

Third Menary

- Ffor those unfamiiar with ROA the Plenanes are multi-day
IS nOW Open meetings heid twice & yoar in various locanions workfwide ro
provide the RDA community an opportuniy to network and Faurth Pierdry

collabovate with peevs in various disophines and hesr from
industry experes and workd leaders on topics related to research ) Fifth Plenary
data sharing and exchange
Cal for Session Proposals

Celebrating its third year as an international orgenizanon, RDA

boos s 4 I 14 :




The Data Harvesg,'ljecember 2014 © RDA Europe
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