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The changing data landscape
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Director, UKOLN, University of Bath, UK
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2http://www.bis.gov.uk/innovatingforgrowth

…open data
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..personal data
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http://www.sciencemag.org/content/334/6060.toc

2 Dec 2011 issue

…data 
replication & 

reproducibility
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…data gold 
standard
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Perspectives
• Environmental scan

• Scale and complexity
• Open science

• Policy
• Funders
• Institutions
• Ethics & IP

• Practice Challenges
• Storage
• Incentives
• Costs & Sustainability 

http://www.flickr.com/photos/thegreenalbum/39976091 42/
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“The cost of sequencing DNA has taken a 
nosedive...and is now dropping by 50% every 5 
months”

“The cost of sequencing DNA has taken a 
nosedive...and is now dropping by 50% every 5 
months”

“I worry there won’t be enough people 

around to do the analysis”

Chris Ponting, University of Oxford

“A single sequencer can now generate in a day what it took 
10 years to collect for the Human Genome Project”

“The 1000 Genomes Project generated more 
DNA sequence data in its first 6 months than 
GenBank had accumulated in its entire 21 
year existence”

“The 1000 Genomes Project generated more 
DNA sequence data in its first 6 months than 
GenBank had accumulated in its entire 21 
year existence”

“Raw image files for a single human genome 
have been estimated at 28.8 terabytes, which 
is approaching 30,000 gigabytes”

“Raw image files for a single human genome 
have been estimated at 28.8 terabytes, which 
is approaching 30,000 gigabytes”
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An explosion of data…
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…resulting 
in significant 
implications 
for the NHS

http://www.phgfoundation.org/reports/10364/



2012-02-07
DCC roadshow East Midlands - CC-BY-SA

10

PDB

GenBank

UniProt

Pfam

Spreadsheets, Notebooks
Local, Lost

High throughput experimental 
methods
Industrial scale
Commons based production
Publicly data sets
Cherry picked results
Preserved

CATH, SCOP
(Protein 
Structure 
Classification)

ChemSpider 

“small science” : 
the long tail 

Slide: Carole Goble
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Structural Sciences 
Infrastructure

synchrotronsynchrotronsynchrotronsynchrotron Diamond Podcast
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Challenges of scale and complexity  –
The Large Hadron Collider

• Predicted generation of 
around 15 petabytes of data 
(i.e. 15 million gigabytes) 
annually

1 cryodipole 
X 1200 =  
27km LHC
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Data access is headline news



2012-02-07
DCC roadshow East Midlands - CC-BY-SA

14

“While many researchers are 
positive about sharing data in
principle, they are almost 
universally reluctant in 
practice. ..... using these 
data to publish results before 
anyone else is the
primary way of gaining 
prestige in nearly all 
disciplines.” INCREMENTAL Project

“Data 
sharing was 
more readily 
discussed by 
early career 
researchers.”
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Alzheimer’s Disease 
Neuroimaging 

Initiative: a unique 
(open) $60M 

partnership between 
NIH, FDA, 

universities and drug 
companies. 

“It was unbelievable. Its not science the way 
most of us have practiced in our careers. But 
we all realised that we would never get 
biomarkers unless all of us parked our egos 
and intellectual property noses outside the 
door and agreed that all of our data would be 
public immediately.”

Dr John Trojanowski, University of  Pennsylvania
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A critical new component of the Project is the selection of 
2,500 DNA samples from 27 populations around the world. 
Each participant has provided explicit consent for full and 
public release of DNA samples and full sequence data…. 

• 1000 Genomes from 27 
populations around the world

• Each participant provided 
explicit consent for full release
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“Free and open access to genome 
data has had a profoundly positive 
effect on progress.”

Francis Collins, Nature, April 2010
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Misha Angrist - a personal record…
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Direct-to-consumer 
personal genomics 

Buy a DTC kit…
Share your data?
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openSNP: share your phenotype too?

• Launched 
October 2011

• By 3 Masters 
students in 
Frankfurt

An open source tool to 
analyse your SNP data
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2011: Citizens 
getting involved 
in science
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Citizen 
as 

scientist
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Classify 
galaxies…
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http://blogs.ukoln.ac.uk/patientsparticipate/
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Working 
with 
academics
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Validate 
results data 
and publish 
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Institution – enabler or 
barrier?
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“For science to effectively 
function, and for society to 
reap the full benefits from 
scientific endeavours, it is 
crucial that science data be 
made open ”
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Policy

• Public good
• Preservation
• Discovery
• Confidentiality
• First use
• Recognition
• Public funding
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EPSRC Expectations : 
implications for HEIs



2012-02-07
DCC roadshow East Midlands - CC-BY-SA

31

EPSRC expects all those institutions it funds

•to develop a roadmap that aligns their policies and 
processes with EPSRC’s expectations by 1st May 2012;

•to be fully compliant with these expectations by 1st May 
2015.
•Compliance will be monitored and non-compliance 
investigated.

•Failure to share research data could result in the 
imposition of sanctions.



2012-02-07
DCC roadshow East Midlands - CC-BY-SA

32

Research360@Bath
• Faculty-Industry 

focus
• New institutional 

data scientist role
• Addresses 

EPSRC 
expectations

• Doctoral Training 
Centre hubs

• Faculty cascade 
model

• Multi-team 
approach http://blogs.bath.ac.uk/research360/
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Funder 
Policy
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Funder 
Policy
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NSF-OCI TASK FORCE on 

Data and Visualization : Report
http://www.nsf.gov/od/oci/taskforces/
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INCREMENTAL ProjectInstitutional perspective 

• Creating & organising data
• Storage and access
• Back-up
• Preservation
• Sharing and re-use

The majority of people felt 
that some form of policy or 
guidance was needed....
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Institutional 
Policy

…article in 
International 
Journal of 
Digital 
Curation
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Institutional 
Policy
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Institutional Policy
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DCC 
Policy 
Summary 

http://www.dcc.ac.uk/resources/policy-and-legal
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Policy summary from ANDS
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Tools to help 
you plan…
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Policy Gaps...
• Is Policy disconnected 

from Practice?
• Data Sharing 
• Data Licensing
• Ethics and Privacy 
• Citizen Science & Public 

Engagement
• Data Storage, Selection & 

Appraisal
• Data Citation and 

Attribution
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“Departments don’t have  guidelines or norms for 
personal back-up and researcher procedure, 

knowledge and diligence varies tremendously. 
Many have experienced moderate to 

catastrophic data loss”

Incremental Project Report, June 2010

http://www.flickr.com/photos/mattimattila/3003324844/
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Data storage...

The case for cloud computing in genome 
informatics. Lincoln D Stein, May 2010

– Scaleable
– Cost-effective (rent on-demand)

– Secure (privacy and IPR)
– Robust and resilient

– Low entry barrier / ease-of-use
– Has data-handling / transfer / 

analysis capability

• Cloud services?
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Your data in the cloud
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UMF Shared Services 
& Cloud Programme
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Incentivising 
data 

management
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Beyond the PDF Workshop, 
January 2011

• Concept of “reproducibility”
• Executable papers
• Data papers
• Links to data, workflows, analyses 
(GenePattern) within a document 
• Post-publication peer review
• Alternative impact metrics : downloads, 
slide reuse, data citation, YouTube views 
• La Jolla Manifesto : guiding principles for 
digital scholarship

Jodi Schneider, Ariadne, Issue 66, January 2011  
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Tracking the impact of your data

http://total-impact.org/
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Costs, Benefits 
Value: KRDS
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Benefits Framework
• Framework arranged on 3 dimensions with two sub-divisions 

each; Pick list of common generic benefits
• Individual benefits identified and assigned within this

Internal External

WHO BENEFITS?

Benefit

from

Curation of

Research Data 
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KRDS Toolkit :
•Benefits Framework Tool
•Value Chain & Benefits 
Impact Worksheet
•Worked examples



2012-02-07
DCC roadshow East Midlands - CC-BY-SA

55

The DCC Mission

• Helping to build capacity, capability and 
skills in data management and curation 
across the UK’s higher education research 
community

– DCC Phase 3 Business Plan
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DCC services (more later…)
• Roadshows

• Institutional engagements
• Research data management forum 

(RDMF)
• Training programme
• ‘How-to’ guides

• Briefing papers
• Curation tools and services

• International conference (IDCC)
• Support to JISC MRD programme


