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What Is e-Science?

‘e-Science s about glebal collaboeration
N Key areas ol SCIENCGE, andithe next
generation ofi infrastructure that:will
enable It’

John Taylor,

Former Director, General ofi Research Councils
Office of Science and' lechnology, UK



ATNEW SCIENGE RParadigm

¢ heusanaVyears age:

¢

EXpernmental SCIence
- description ofi natural phenemena
[FASHIEW I UnNG e\ Ears:
Iiheoretical Science
- Newton’s Laws, Maxwell’s Equations: ...
|FASTHTEW U ECAUES:
Computational’Science
- Simulation of complex phenemena
Teday:
e-Science or Data-centric Science
- unify theory, experiment; and simulation
- using data exploration'and data mining
Data captured by instruments
Data generated by simulations

Data generated by, SENSOT NEIWOIKS
> Scientist analyzes databases/files

(With thanks to Jim Gray)



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

e-Sclience

& e-Sclence Is about data-driven, multidisciplinary.
science and the technologies to support such
distributed, collaborative scientific research
> Vany aneas el SCIERCE ane NeVW BEIRNG GVEMHEImEd

Py a data deluge” frommew highEeuEgRPURCEVICES,
SENSOI NEWOrKs, satellitersurveyssss

> Areas such as bieinfermatics, geREMICSHEIG CESITN;
Engineenng and healthcare reguirercelizioenatien
petween different demain eExXPEerts

> ‘e-Science’ is a shorthand for a set of
technologies to support collaberative networked
sclence

> HPC and Informatien Management are key.
technologies to support this e-Science revelution



Vision For Scientific Workﬂow
Example: Project INE PTUNE
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Programmable Sensors &
Remote Instruments:
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Data Workbench

-~ Data Waorkbench
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Services
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Research

‘ A Contoso Virtual Science Library - Microsoft Internet Explorer
Bile Edit View Favorites Tools Help

: Qiak - Q- [ A | PSeach | F Address ] htip://
Contoso VIRTUAL SCIENCE LIBRARY Sea c h IN g &

= Visualization ="
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& sectional comparison of seismic. ..
1, Aaberg
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y
A sectional comparison of seismic activity as associated with - |

Jesper Aaberg L i Ve

published January 20, 2006 =53 RSS enabled

Keywords: Oceanography, Seismology, Exploratory Science D 0 C u m e n ts
Review: 4.5 of 5 'i};"ﬁ?ﬂ?‘if?ﬁ Influence: 2.5 of 5 @@@

Numeric or tabular data:
Seafloor temperature

)
Water t at
N Reputation
Abstract: sed fringilla. Cras suscipit. Vivam

Porttitor, nunc luctus consectetuer rutrum, orc & I n fI u e n ce
Feugiat tortor. Sed aliquam, purus quis lacinia |
id diarn. Vestibulum risus. Cras felis nunc, cons

Image Preview:
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IWEEXAMPIES G E-SCIENCE

¢ Astrenomy,— ihe International Virtual
OhSenvatorny.

¢ Chemistry — The Comb-e-Chem! ProeJect
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¢ o

IWVOFANFASITOneMY: Data Gric

Working to build world-wide telescope y T
> Alllastrenemy. data and literature " ®
> online and croess indexed == = I %
> leolsiteranalyzeit - o

Built SkyServer.SDSS.org

Built Analysis system

> MyDbB

> (CasJoebs (lhatch joh)
OpenSkyQuery

Federation of ~20 observatories.
Results:

> It works and ISTUSEd evenRy day

> Spatial extensionsin SOL 2005

> A good example of Data Grid

> A good example of WWel Services




e Compbpe-Chem: Project

Automatic
Annotation

Video Data
Stream

HPC Simulation

Data Mining
and Analysis
Structures
Database

Diffractometer

Combinatorial
Chemistry
Wet Lab

National X-Ray
Service

Middleware



Natiohal ' Cry/stallogaphic SERNVICE

Send sample
material to
NCS service

Collaborate in e-Lab
experiment and
obtain structure

—

Search materials database
and predict properties using
Grid computations

Download full

‘ data on materials

of interest

Structures
Database

Computation
Service



A digital

replacement tt




Monitoring laboratory
experiments using a
broker delivered over
GPRS on a PDA




Crystallegraphic e-Prnts
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Report gencrated Mar 19, 2003; 170134

Unit cell

6358 reflections with 2 91°<theta<27 43° (resokution between 7 00A and 0. 77A) were used for unit cel refinement

RaW data Ssets can be Very
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Datastore using SRBisoeftware



Bank Project “Enonment
Digital

Library -

E-Scientists

Reprints e-Scientists
\

Peer- Technical
Journal &

Conference
Papers

e-Experimentation

Local

. Institutional
Publisher Web
Archive Data,

Holdlngs Metadata &

\ I Ontologies

)26

Entire e-Science Cycle
Encompassing
experimentation,
analysis, publication,
research, learning




CyPERNIAaStcture

¢

In'the US, Europe and Asia there Is a
COMMORIVISIon for the
‘cybennirastructure’ required; to support
the e-Science revelutien

Set of Grid Middleware SEWVICES
supported on tep off NIgh BaREIGHA
academic research networks

Opportunity. for Computer SCIERCE
community. te provide SeIentists wWith
powerful nNeW teels te analyze thelr data

Open access, federation ef reseanch
repositories containing full text aned caial



GruSHoRVitualfOrganizations
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WERFSEWICES and Intereperaniity

Company A

(J2EE)

Open Source
(OMII)

Company C

(.NET)



4

¢

MICTOSOIil: ©OPEN SPECIfIcCAIGN
Rromise (September: 12 2006)

COVESNVERISERVICESI SPECITICAGNS

> SOARWSDL, WS-, WS-Security, WS-Management,
WS-Eventing, WS-Addressing ....

OFEHOWIGAOESTTNENOPENFSPECTICADNRRIOINISE
Weri<? Ple) | pkzivielte) ele) ziphyzerlifie) ir) orcleir o) cjei
e ReEnENr ol thisT OS2,

A: No one needs to sign anythingreireven
reference anything. Anyone Is fieeto _
Implement the specification(s), as they:wish
and do not needito make any mention o or
reference to Microsoft. Anyone can USe of,
Implement these specification(s) with thelr,
technology, code, selution, etc. You must
agree to the terms In order. to benefit from the
Promlse; NOWEVET, you do not need torsign a
ICENSE agreement, or. Gtherwise communicate
your agreement to, MicCroSsoft.



RrOgLESS N GHad Standands?

¢ [he GGFEGA merger gives great opportunity. for
the new Open Grid Forum (OGF) te standardize
a small set of basic Grid services based on
generally accepted Wel Services

> Harmess the poewerr el theWeRHEEWICENGTIE
COMMURILY to deVelop reRUSHERERNSOUICE
[eference Implementaens

¢ Grid research community needs 1o propese and
explore new features in real experiments

> OGF can reassure nadustn/; aboutpregressiin
Grid standardsand grew.the manket ior all



KEY DatalISSUES 1ol e-SCIENCE

¢ NEWEIKS
> LLambdatechnology.

¢ he Dbata [NierCyEIe
> From Acquisition to) Presenvation

¢ Scholandy. Communicatioen
> Open Access to Data and Publications



AntiRtermnmational
e-nirasthuctinRe

Manchester

US TeraGrid Starlight (Chicago)

Netherlight
(Amsterdam)

Oxford

UKLight

AHM 2004

‘ Local laptops
All sites connected by and Manchester
production network (not vncserver

all shown)

@ Computation Steering clients
Network PoP Service Registry



O R AT S R e

e RPreplemifon the e-Scientist

Experiments &
Instruments

Other Archives

Literature

Simulations

Data ingest *

Managing a petabyte

Common schema ’
*

How to organize It?
How to reorganize It?

How to coexist & cooperate with
others?

Data Query and Visualization
tools

Support/training

Performance
> EXxecute gueries in.aminute
> Batch (big) guery:scheduling



fhe e-SCIeEnce bata LLife Cycle

4
\ 4
¢
¢
¢

Data’Acguisition
Data Ingest
Metadata
Annotation
Provenance

® 6.0 90 ¢

Data Sterage
DatarCleansing
Datarvining
Curation
Presenvation



RUBIIShingrData & Analysis

ISSCRanging
Roles Traditional
Authors Scientists
Publishers Journals
Curators Libraries
Archives Archives

consumers

Scientists

Emerging
Collaborations
Project web site
Data+Doc Archives
Digital Archives

Scientists



DatarPURIIShInGE lihe Backgrouna

In'SeME areas — notably biclegy — databases are
replacing (paper) publications as a medium, of
communication

> llhesedatapnasestanehuiifancimaintaiRned IWithra
greatid eal o umantenont

> INEY OTTENTEBINOT CONTaINISOURCEIEXENRITEN el A6 Sl
SOMENMES |UStrannetatien/metasd atel

> ey hoerrew extensively iroms antElerfioNoe e
datalkases

> YOU are new judgediy yourdatalases aspWellfas
your (papenpunlications

> Upwards ol 000N PURIIC datalaSES)INTGENENES



Datar PURIISHING: The ISSUES

Data integration
S VINGIOGEM ERd ata iiom VariOUSISOULCES

Annoetation
> AUUIMGICOMMENTS/GNSER A NSHOIEXISTNERE Eiel
> BeEcoming anew o eicommuncCaioy

Provenance

» ‘Where did this data come from?’
Exporting/publishing In agreed formats
> 1o other pregrams as WellfasTpecple

Security

> Specifying/eniorCing read/WiilEraCCESSHON IS O}
your data



Bernlinbeciaration 2003

¢ ‘To promote the Internet as a functional
InStrument for a glebal scientific
knowledge base and for human
reflection’

¢ DEefines Open acCess cContiuutionNS as
Including:

» ‘original scientific research results,
raw datarand metadata, SOUICE
materialS; digitalireEpresentatiGns of
pictorialfanadgraphicalimatenals ana
scholarly multimedia material’



OECD Declaration on AGCEsSs to
RESEaiCh Datafiiiom PURlIC FUREING
(Januar2004)

Supported by governments of Australia,
Austria, Belgium, Canada, China, the
Czech Republlc Denmark Flnland France,
Germany, Greece, Hungary, Iceland,
Ireland, Israel, Italy, Japan, Kerea,
Luxembourg, Mexico, the Netherlands, New
Zealand, Norway, Poland, Portugal, the
Russian Federation, the Slevak Republic,
the Republic of South Africa, Spain,
Sweden, Switzerland, Turkey, the UK and
the United States



QECDH Deciaration recogniZes:

Optimum international’ exchange of data, infermation
and knowledge contributes decisively te the
advancement ofi scientific research and innevation

OpEN access to, and Unrestrcted use of, data
promeotes scientific:progressrandiiacilitates the
training efiresearchers

Openiaccess willmaximise the Valuerdernyved ihem
public Investments in data collection ERGRTS

Substantial benefits that science, the ecenemy: and
soclety at large could be gained from the
opportunities that expanded use of digital data
resources

The risk that undue restrictions on access to and Use
of research data frem public funding could diminish
the quality and' efficiency. afi scientific research and
Innovation



NiFENData Shaing

¢ Data Sharing Policy: (2003)

> Datarshould e made asiwidelyanadireely,
avallalleras pPessikie Wil essaieguaicineiie
PHVAGY Gl PatiCIPaRLS; ARt pPLEIECHNE
confidential'and proprietan/icatas

¢ Data Sharing Plan (2005)

> [he reasenableness ofithe datel Shiaing plan
or the ratienale fernet Sharingreseanchireata
will be assessed by the reviewers

> [he presence of adata sharng plan Wil e
part of the terms and conditienS e therawalre



Schoelady Communication

¢ Global lVlevement tewards permitting Open
AGCESS! 10 schoelarly publications

> Libraries can no lenger: afford publisher
sulscriptions

> Prnciple that results of publicly/ ftinded
research should be available to all

¢ Mandates for Open ACCESS
> US Proposal — Cornyn-Lieberman Bill

> Supported by most top US research
universities

> EU Proposals
> UK, France and German initiatives



NSF ‘Atkins’ Report on
CVPEnnasticture

the primary access to the latest findings
N a growing number of fields Is through
the Web, then through classic preprints
and conferences, and lastly. through
refereed archival papers’

‘archives  containing  hundreds  or
thousands of terabytes of data will be
affordable and necessary for archiving
scientific and engineerng information:



VINIFBDSpPace Vision

‘Much of the material produced by faculty,
such as datasets, experimental results and
richh media data as well as more
conventional document-based material
(e.g. articles and reports) IS heused onl an
iIndividual’s hard drive or department Web
server. Such material Is often lost ferever

as faculty and departments change over
time.’



OPENFACCESS and Schelany,
RUBIISRING

¢ Goallis towoerkiwith the research
community te assist themiin
developing open and Intereperanie
framewaorks for scholary puplisning

¢ WO aspects
» ‘Community publishing’ toolset

> Service OrentediEramewe Kol
Interoperanle REPOSITIONIES



Community,Rukliishing

¢ Develop toolset for ‘self-publishing” of
WOIKShop and ConfereNCE PrOCEEAINGS

> BasedevelopmentanoinaexiSungiviSR
Workshop tool ‘CMT’

> WoErKaWiIth TerRvand= 6 OKINGRUBIISHESHO
developnewW puklISNIMGIMBUE]S

¢ Offer Microsoft as one site Where stuch
academic publications can be kept ‘in
perpetuity’?
> Important that MICTeSoitHISTnerEenIY,
repository — CHLEOCKSS andiReiico



CVlFConterence Vianagement o]

¢ Currently sup

peer-review system (=300 conferences

Review
Decide

Notify
Revise

DOIl a conference

i .'J"':'-.'-|.E|h:q:u:_u'.'ﬂa'-:rcrrs:-.'n".fi-:mrl.:cn_l-".rr.,r".ﬂ-'I'!:_aﬂn'_e--:-.aa.'

Form committee - Vs 2o T [ G | o
ACGcept Manuscripts
Declare interest

- } + .ﬂ M Seaths Corfermn,.. | ] Momsafta Carferen

! Welcome to Microsoft's
_ Conference Management Site

JJJJJ

Common Issues and Solutions

:O r m p r O g r am WARNING: CMT docent nct suppoet Sefan browser. Fleass use aze of the brenrses limed below.

[ vong comeme e recedes this e, plezse seod emall o oo meerosadt coe dloeg with



CVilEssedourmal VManagement- o]

¢ Add publishing steps
> Form committee e Connect to Archives

- Accept Manuscripts ® Manage archive
document versions

DEclare interest
| » Capture Workshop
Qev!ew * presentations
DECIE « proceedings
—0rm program » Capture classroom
W Noiify ConferenceXP
- . Revise * Moderated discussions

of published articles

tj > Publish



e NEE RPIOPNELS 01 OPENTACCESS

¢ Paul Ginsparg's arXiv at Cornell has demonstrated
a new moedel of scientific publishing

> Piloneered electronic VErsion ol preprints: hested onrthe
\Welhrnew Used routiely by the phySICS CommunIty,

¢ David Lipman of the NIH Natienal LLirany. of
Medicine has developed PublVedCentiralias
repository for NIH funded research papers

> Microsoft funded development of pertablerRPVIC  now
being deployediin UK and other COURLHES

¢ Stevan Harnad’s ‘self-archiving’ EPrints project in
Southampton provides a basis for OAl-compliant
Institutional Repositories’

> JISC-funded TARDIS Preject at: Seuthampiernis Ryhrc ol
full-text open access and ks to pURIISHEFSIIES



e NEVIEEXxamples Entrez-GenBank

¢

) &S S

Seguence data deposited with Genbank
Literature references Genbank ID
BLAST searches Genbank

Entrez integrates and searches
RublVMedCentral

PubChem PubMed
Genbank gt
Proteins, SNP; i
Structure,..
Taxononomy...

Entrez

# Genomes
Genome
Centers

\ 7\ 7SS e\ AR\
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RPoentable PubMedCentral

= pubMed

“Information at your fingertips” Iyl
Helping build PortablePubMedCentral

| Central

Depleyed US, China, England; Italy, South

Africa, (Japan soeon).

Each site can accept decuments
Archives replicated

Federate thru web services

Working to integrate Word/Excell...
with PubmedCentral

To be clear: NCBI'Is doing 99% 0



http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html
http://www.pubmedcentral.nih.gov/index.html

REULES 10rOPENTACCESS

Stevan Harnad identifies 2 roads to OA:

@ @AY GUmaltpupiIshing/="Gold

¢ “author pays” rather than present
supscription model

¢ E.g. PLoS journals
2)" SEIFATChIVING TN REPOSITOR/ = (Green:

¢ Author provides OA by putting e-print of
paper submitted to journal in' repeSItory.
Or on owWnIwWeb Site

¢ 94% of journals are ‘Green’ and permit
self-archiving



KEYESUILS from TARDIS prOJECT
INFUKSFAIRIpProgamme

¢

‘Hybrid” research publications database building up to represen
full'range ofitypesiofiresearch iniall diSciplines across the |8
Institution

Embediin research recording process withiunsttutional
commitment

Add mare full'text as climate improves/authorsSTeECOME familiar
With practice

Library checks metadata, adds DOI orotherlinkiterpublisher
Version

Provided feedback to EPrints software to give good citation
format: providing tools for.recording once —many. GUtputs eg
EXPOrt to research group Web pages

Hey, Jessie M.N., Simpson, Pauline and Carr, Leslie A. (2005) The TARDIs Route Map.to:Open Access: developing/an
Institutional Repository Model. In, Debreva, Milena'and Engelen, Jan (eds.) ELRPUB2005) From| Author toiReader: Challenges
for the Digital Content Chain: Proceedings ofithe 9th ICCC International Conference on Electronic Publishing, Katholieke
Universiteit Leuven, Leuven-Heverlee; Belgium, 8-10 June 2005: Leuven, Belgium, Peeters Publishing, 179-182.

Simpson, Pauline and Hey, Jessie (2006) Repositories for research: Southampton’s evolving role in the'knowledge cycle.

Program, 40, (3), 224-231. b -
A TARDis



http://eprints.soton.ac.uk/16262/
http://eprints.soton.ac.uk/41240/
http://tardis.eprints.org/

@ATAndIRSttUteonal REPOSITOHES

¢ Registry of OA Repositories records:

>
»

248 alrchiives using EPHRLS seftware
174 archives using DSpace seitware

¢ OAIlster records:

>

~1IOM records frem ~ 700 NRSHitHERS

¢ Sources of information about Green
Route to OA

>

N7\ 768 o\ 7N 7

WWWLISCraC UK/ PURIICANIGRS
WAV, EPIHIALS: 010

WMWY, OPERAICHINESIOIO

oalster UmdFumicChre s l/o/oaIStes
WWW.OpPERDOARIGIE



http://www.jisc.ac.uk/publications
http://www.eprints.org/
http://www.openarchives.org/
http://www.opendoar.org/

AUGMmMeEnNgiINtereperapiity

arXiv
Nature

gl 1
—f — 5 —
i« ]

ﬁ—»

Individual Data Models and Services



ihe Sernvice Revoelution

¢ Web 2.0

> Soecial netwerks, tagging for shanng: €.0:
e.q. Flikr, Delicio.us; MySpace, CiieUltike,
Connotea ...

> Wikis, Blogs, RSS, folksonomies: ...

¢ Software delivered as a service

> Microsoft Live Services

> Office Live
> Xbox Live
> Windows Live Academic

> Mashups
> SensorWeb + VirtualEarth
> http://mashupcamp.com



E-SCIENGCE Mashups?

Combine
services to give
added value




‘As We May Think’
\VVannevar Bushn, 1945

¢ Still'grappling with the data presernation
ISSUES NE raisea:

> “Arecord if it is to be useful to science, must
PE COoNtINUGUSIY extended NN USINIENSTONEDS
and above all it must be consulted.”

¢ Can now realize his idea of the ‘memex’

> ‘“‘a future device for individual use, which is a
sort of mechanized private file and library”

» Search by following ‘trails’ through data
¢ Now Paul Ginsparg’s ‘As We May Read’ ...



Interoperability

The right approach for the right situation

Unirermity, Transiatability,

Early' De Jure Standards ° De Facto Standards
Works well'for the

physical'world

Danke  Grazie

Thank you
Obrigado

Merci
Cnacmbo

Gracias




MICTOSOI @ffice ©pen XML
Fermats (©@OXMIE)

¢ Documents in Office 2007 will be based on
new XML-based file formats

> Open, eyalty-lree file fermalispeciicauen will
allew intereperaniity,

¢ OOXML submitted to ECMA International
Standards Organization

> Microsoit also offering Covenant NotterSue:

¢ OpenXML Translator Project

> Microsoft backing open SeUICe PleJECT to Cleate
translation teeliketween ©OXIVIC anciOpENR
Document Format ©OD=



lechnicallfComputing at MIcresoiit

¢ Advanced Computing for Science and
Engineering

> Applicaten: eifnewW algertinmsy ieels and
[EChNBlegIES 1O SCIENUIIC aREFENFIREERNG
preklems

¢ High Performance Computing

> Application ef high pererMance CllSiersiana
database technelogies termdustialand
scientific applications

¢ Radical Computing

> Research inpetentialfbreaktinneugh
technologies



Stmmary,

MICrOSEft WISRES te Werk With the university,
[esearch andilinrary, communities to:

* develop interoperable high-level sernvices, work
flows, tools and data services

* accelerate progress in a small number of societally
Important scientific applications

» assist in the development of interoperable
repositories and new models of schoelarly pubklishing

 explore radical new directions in computing and
ways and applications to exploit on-chip parallelism

> How can Microsoft best collaborate with the
scientific community?



Microsoft

Your potential. Our passion.”
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