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Creation:

e Examining the
detector arrays
on the MAPs
spectrometer at
ISIS
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Collection:

« An ATSR
Image of Sicily
with Mount
Etna eruption,
taken 24 July
2001



Its all about scale

Computation :

 3-D rabbit heart
MRI rendered at
512 x 512 x 1400 Picture of heart
using 12 GPUs

e Data needs
Interpretation
and analysis



Its all about scale

Collaboration:

e Barrel toroid magnet
and detector module
from ATLAS at CERN

ATLAS:

e 2000 scientists
e 150 Universities
e 30 countries



Its all about scale

Curation:
« Some CCLRC based Repositories

— The Atlas Datastore

— The British Atmospheric Data centre

— The CCLRC Data Portal

— The CCLRC Publications Archive

— The CCPs (Collaborative Computational Projects)
— The Chemical Database Service

— The Digital Curation Centre

— The EUROPRACTICE Software service

— The HPCx Supercomputer

— The JISCmail service

— The NERC Datagrid

— The NERC Earth Observation Data Centre

— The Starlink Software suite

— The UK Grid Support Centre

— The UK Grid for Particle Physics Tier 1A

— The World Data Centre for Solar-Terrestrial Physics

Why so many? Why so few?



Its all about scale
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It's all about scale

Access:
“The web has changed everything...”

 Technology enables:

— access to everything

e distributed, searchable
information sources

 Interlinking enables:

— Revalidation of results
‘repeat experiment’

e Discovery enables:
— new knowledge from old

e Archiving enables:

— Recording unique events
e Antarctic environmental data

— Record of methods used, people and practices



2. The Research Lifecycle

providing the

Infrastructure

for the Vanagement
research

lifecycle

Community
Management



Data and the Research Process
The Innovation

Lifecycle
Enabling Enabling
Wealth Strategic Knowledge
Direction

Creation Creation

The The
Research
Government The Body of P
rocess
Process Knowledge

Improved

Improved .
Understanding

Qualit
Quality of Life 4

Assessment

Aggregation of Knowledge lies at the heart of the innovation lifecycle



The Information Infrastructure
the researcher acts ‘I‘ Virtual
through ingest and access Research

Archival Environment
l Creation

Access

Curation

y . \
Services .
the researcher shouldn’t have to ek Information
Alnfrastructure

worry about the information infrastructure
—————red € | CoOmpute




3. Policy Goals and Barriers

— Research Councils’ initiative on access to
research outputs

e June 2005 and June 2006 statements
« Agenda 2006-2008

— OECD Declaration on Access to Research Data

— OSI e-Infrastructure Steering Group
e Data and Information Creation



RCUK Policy (2005, 2006)

Four principles:

« |deas and knowledge derived from publicly-funded research are
made available and accessible for public use, interrogation, and
scrutiny, as widely, rapidly, and effectively as practicable

 Effective mechanisms are in place to ensure that published
research outputs are subject to rigorous quality assurance,
through peer review

 The models and mechanisms for publication and access to
research results are both efficient and cost-effective in the use
of public funds

* The outputs from current and future research can be preserved
and remain accessible not only for the next few years but for
future generations



RCUK Research Outputs Group (2006-2008)

To oversee independent study on the

Impact of author-pays
archiving on research
a review of the RCUK

oublication and self-
publishing to inform
NDOSItIoON ON access

to research outputs in 2008

To provide an internal

cross-council forum

for discussing 'co-ordinating and
promoting councils' policies and activities
supporting wider and better use of RC-
funded outputs, including data



OECD Declaration (2004)

OECD Declaration on
Access to research data from public funding

10 principles:

1. Openness:

 balancing the interests of open access to data
to increase the quality and efficiency of research and innovation
with the need for restriction of access in some instances
to protect social, scientific and economic interests

Transparency

Legal conformity

Formal responsibility
Professionalism

Protection of intellectual property
Interoperability

Quality and security

Efficiency

0 Accountability

'4@90.\‘.@.0":“.00!\’

http://www.oecd.org/document/0,2340,en_2649 34487 25998799 1 1 1 1,00.html



OSI e-Infrastructure Steering Group

“Developing the UK’s e-infrastructure for science
and innovation ”

—  cross departmental view
— 6 working groups:

Data and Information creation

Preservation and curation

Search and navigation

Virtual research communities

Networks, compute power and storage hardware
Middleware, AAA and digital rights management

ok wbhE

— Reports soon on National eScience Centre Website
— Here report on Data and Information Creation



Data and Information Creation

Key findings:

1. The future e-infrastructure should directly support the
management of data throughout its lifecycle 'from cradle
to grave’

2. The future e-infrastructure should reduce the cycle time
from conducting research, through analysis, publication
and feedback into new research

3. There should be a much greater use of simulation-based
research and its much closer integration with physical
research

4. The future e-infrastructure should support the use for
research purposes of data collected for other purposes

5. The future e-infrastructure should be based upon

standards which support uniform classification,
Integration, certification and citation of data across all
sources



The data itself

The future e-infrastructure will more directly supp ort the management of
data throughout its lifecycle “from cradle to grave

Data identity. Persistent Unique ldentifiers will
enable global cross referencing between data
objects. evolution - require active management of
identifiers.

Data objects. Data will be made available with all
the necessary metadata to enable reuse. From its
creation, and throughout its lifecycle,

Data agents. Data will be “intelligent” in that it
maintains for itself knowledge of where is has
been used as well as what it uses.

Software. Software will join simulations, data,
multimedia and text as a core research output.

Data Forge”. We imagine a global (probably
distributed) self service repository of the for data
which is made available under a variety of access
agreements.

By 2020, “Data networks will have gone from being the repositories of science
to its starting point” [Declan Butler, Nature New Feature “2020
computing: Everything, everywhere”

]



Data created by physical research

The future e-infrastructure will reduce the cyclet  Ime from
conducting research, through analysis, publication and
feedback into new research.

Automated Metadata . Key to reuse - as much as
possible and as early as possible.

Research plans. For hypothesis driven research, -
the basis of automated capture of data and metadata
Real-time analysis - “just enough” approach to data
collection - sufficient to prove or disprove the
hypothesis

Data Acquisition Tools . move from manufacturer
specific data to standards for data exported
Semantic Web/Grid technology for data integration

Data Analysis Software from subject and experiment
specific to inter-operable with tracking of the
workflow, provenance etc

Electronic Lab Notebooks . for use in the laboratory
or in the field, re-use in lab, office, management,
legal, etc.

Virtual Access to Physical Facilities  larger teams
multi-disciplinary research

Laboratory and field notebooks  digital pathways from
published literature back to the laboratory notebook



| Data created by e-research
There will be greater use of e-research and

tighter integration of physical research with
e-research.

New opportunities e-research, opens up new avenues of
research and reduction in cost of several orders of
magnitude

Auditability . complex issues surrounding, accuracy,
reproducibility, audit, sensitivity analysis. lab notebook
culture for e-research

Integration of e-research and physical research.
Computation and simulation in real-time becomes integral
part of the process of physical experiments. e-results,
used to drive physical processes.

Large scale research. community based research
involving hundreds or thousands of researchers linked by
webs & grids.

new types of experiment eg integration of
enormous numbers of measurements

Increases In scale also bring a requirement for
iImproved reliability



Data from digitisation and

repurposing

The future e-Infrastructure will support the use fo r research purposes of
data collected for other purposes.

Strategic Investment - experience gained on
digitisation programmes has amplified strategic
weakness such as digital preservation needs

Repurposing of data for research-Increasingly
scientific research will be able to be done by
harvesting data that already exists for other
purposes.

Public engagement - The e-infrastructure will
also support initiatives promoting the public
engagement of science. openness pays
dividends in the long-term through public
engagement, additionally over and above direct
commercial exploitation of research results.

Digitising has many benefits, but digitisation is not an end in itself



Data Iintegration and
certification

The future e-infrastructure will be based upon stan dards which support
uniform classification, integration, certification and citation of data
across all sources.

e Standards . for Equipment Software Information to enable sharing of
data on a global scale. Credit needs to be given for more than
publications.

» Classification . Information standards will be based around widely used
and commonly agreed ontologies, thesauri, controlled vocabularies, etc.

 Open access minimising the barriers to access to research outputs. a
variety of business models limits to access only for good reasons.

« Data citation . a system of academic review and credit for use and
citation of all forms of research outputs, data as well as publications,
negative as well as positive results, licenses patents, software, etc.

« e-learning. Ontologies will also be used as a means for learning.
« Software integration  Scientific software will be interoperable so that

outputs from different tools can be “cut and pasted” in a functionally
enabled way

* Propagating best practice . The e-infrastructure will support an
information infrastructure which will provide a means to propagate good
practice across disciplines.

The publication of negative results can avoid the repetition of costly
experiments. and has the potential for use other than the original purpose



This Workshop

Breadth and depth of issues:

 Thematic parallel sessions
— Biomedical, Physical Sciences, Arts and Humanities

 General iIssues
— Funders
— Publishers
— Data mangers
— Principles

e Discussion and Synthesis



The End



