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What I1s e-Science?

‘e-Sclence Is about global collaboratien
N key areas ofi science, and the next
generation of Infrastructuire thiat will
enanle It
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e-Science

¢ e-Sclence Is about data-driven, multidisciplinary
science and the technolegies to support such
distributed,, collaborative scientific reseanch
> Vanyrareas GirSCIERCE: aie NeVWABEIRG GVERVIEIET

By e e aiardellges e newigEbeueHPUREEVICES;
SERSE NEWOIKS, Satelliiersunveysiss

> Areas; suchrasibieiniermalics, geENpMICSHeIUCNEESIOT;
engineenng anarhealthcane equierce)l2no)eion
petWeen different demain expets

> ‘e-Sclence’ Is a shorthand for a set of
technologies to support collaberative networkea
science

> HPC and Infermatien Management ane key.
technologies to support this e-Science revelutien
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The Problem for the e-Scientist

Experiments &
Instruments

Other Archives

Literature

Simulations

Data ingest *

Managing a petabyie

Common schema ®
*

How to organize it?
How to reorganize it?

How to coexist & coeperate with
others?

Data Queny and Visualization
tools

Support/training

Performance
> Execute queries in a minute
» Batch (big) query scheduling



A New' Science Paradigm

¢ [housana years ago:

¢

Experimental Science
- description of natural phenomena
[EASTHeWhuRerea \ears:
Theoretical Science
- Newton’s Laws, Maxwell’s' Equations;...
[EASt e decadies:
Computational’ Science
- simulation of complex phenemena
Today:
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 sensor networks
> Scientist analyzes databases/files

(With thanks to Jim Gray)
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Programmable Sensors & 7
Remote Instruments IR

Sensor
Network
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Research
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Twoe examples ofi e-Sclience

¢ Astronomy — The International Virtual
Obsenvatony

¢ Chemistry — The Comb-e-Chem Preject
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IV @: AnrAstrenemy. Data Grid

Working te buildiwerld-wide telescope y Toora
> All astronomy data and literatuire ” ®
> online and croess indexed = = o= 2
> IepIS teranalyzei p— o

Built SkyServer.SDSS.org

Built Analysis system

> MyDB

> (CasJohs (batch joh)
OpenSkyQuery

Federation ofi —20 observatories.
Results:

> It works and!IsiUSed every day

> Spatial extensionsiini SOL 2005

> A good example off DaierGrd

> A good example ofi Wel Sernvices




e Come-e-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



Natienal Crystalliographic Senice

Send sample
material to
NCS service

el

Collaborate in e-Lab
experiment and
obtain structure

—

X-Ray ;Laboratory

>
e

Search materials database
and predict properties using
Grid computations

Download full

‘ data on materials

of interest

Structures
Database

Computation
Service






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




Cry/stallegraphic e-Prints

EPSRC National Crystallography Service

Data Collection Summary keedl (dellboy)

Summary report for Directory: diska/03hms003
Report groorated Ma 1Y TO134

Unit cell

Direct Access to Raw Data
from scientific papers

CI12ZHECIFNZOD
CFOM: 0 ]
CELL_ANGLE_ALPHA: 77 641(4)

_SYMMETRY_CELL_SETTING: triclinic
_SYMMETRY_SPACE_GROUP_NAME_H.M:
_CELL_ANGLE_GAMMA

_CELL_ANGLE_BETA: B0 G43(E)
REFINE_LS_R_FACTOR_ALL: 01079
_REFINE_LS_WR_FACTOR_G 01081
REFINE_LS_WR_FACTOR_REF: 0.1202
_CELL_LENGTH_A:

c TH_B:

_DIFFRN_AMBIENT_TEMPERATURE: 120(2)
REFINE_LS_R_FACTOR GT: 0.0531
_CELL_LENGTH_C: 10.6118(10)
EXPTL_CRYSTAL_DESCRIPTION: plate

Archive Staff Only

RaW. data sets can e very.
alige - stored at UK National
Datastore using SRB soeftware




ank,Project

Digital
Library

Reprints
|

Peer- Technical

Reviewed
Journal &
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Cybennirastructure

\ g

IiRrtner US), Elrepe and Asia there s a
COMMOGRIVISIen for the
Cy/hennirastruciurer reguired tersupporit
e e-Science reveluien
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Open access iederation efiesealich
iepositeries coRtaMng iulifextseneiezie



Grids fer Virtual Organizatiens
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Service-Orientation for
pUNding Distriiouted Sy Stems

Administrative
domain

Service

Service
Service
Service

networ
Service
Service




Wen Sevices and Interoperaniliby.

Company A

Open Source
(OMII)

Company C

(.NET)
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Micrroselit ©Open Specification
Promise (September 12 2006)

Covers \Welb Services, specifications

> SOAP, WSDL, WS-I, WS-Security, WS-Management,
WS-Eventing, WS-Addressing ....

@I IHeW dees the Open SpecliicatonrRiemise
WeIrKZIDe | have terd erany/iimeNireie eriore el
thevenelit el thist ©SPP?

A: No ene needs to sign anything o even
reference anything. Anyone Is free to :
Implement the specification(s), as they wish
and do not need to make any mention: of or
reference to Micresoft. Anyone can Use or
Implement these specification(s) with thelr
technology, code, solution, etc. You must
agree to the terms in order to benefit from the
Promlse; howeVver, you do net need te sign a
icense agreement, or etherwise communicate
your agreement te Micresoft.



Pregiress in Grid Stanadardis’?

¢ Ihe GGE/EGA merger gives great opportunity:
fior the new Open Grid Forum, (OGE) to
standardize a smalliset of hasic Glid SEVICES
pased on generally accepted Weh Senvices

> IHarmess the: power el thhelWeieAVIdEeNETie
community te develop: rekpUstCPERSEUICE
[elierence Implementanens

¢ Grid research community needs e propese anad
explore new features in real experiments

> OGEF canreassurenadustn;akouipregress in
Grid standandsiand grew:the: malien e ail



The e-Science Data Life Cycle

¢ 6 oV

Data Acquisition
Data Ingest
Metadata
Annotation
Provenance

¢ ¢ O o

Data Sterage
Data Cleanising
DataiViininge
Curation
Presenvation



Pata Publishing: The Backgrounae

N seme areas — notably bioclegy — databases are
replacing (paper) publications as a mediun of
communication

>

These databases are built and maintained with a
great deal oifhumeanr effor

ey eiten ¢e net contanmselicErexEfieRia e Eies=
SEMElmEs |ust annetatien/meradaie

They boerrew: extensively fiiem), and eferie) Clier
datanases

You are now: [udged by your datawnases astwell as
your (paper) puklicaens

Upwards ofi 1000 puklic datalnases)iingenetcs



Pata Publishing: The issues

Data integration
> Vinertegether data ireom Various SeULCES

Annotation
> Adding comments/esernatesSierexisSilingre aiel
> Becoming a new erm:' ol commuiecEiie

Provenance
> ‘Where did this data come from?’

Exporting/publishing In agreed formats
> T o other pregrams as well as people

Security

> Specifying/enforcing read/Wirite acCeSsilerpalls o
your data



OECD Declaration on Access to

¢

Researeh Datafirem: Public EuRding

Optimum International exchange ofi data, Information
and knowledge contributes decisively to the
advancement of scientific research and innevation

Open access to, and unrestricted Use of, data
promotes scientific progress and fiacilitates the
training of researchers

Open access will maximise the value derived from
public Investments in data collection efiforts

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

The risk that undue restrictions on access te and use
of research data from public fiunding could diminish
the quality and efficiency: of scientific research and
Innovation



NiF Data Sharnng

¢ Data Sharing Policy (2003)

> DatarshieuldNemaderasiwicd el anesieely,
aVallanleras pPessisieilESaieeUaEiRENIIE
PIVAGCY GI PEIICIPaRLES; anRENEEIEEHNG
confidential and propretiaii/ic i

¢ Data Sharing Plan (2005)

> [hereasenanleness ol the date ShaliiiRg el en
Ol the ratienale fernet Sharngesealicireala
will be assessed by the. reviewers

> The presence of a data shamnng plan will e
part of the temns aneiconailieRsieirtneravward



Scholady Communication

¢ GlepalfivVievement tewares permmitting ©pen
ACCESSH 1) SChplany puklications

> LLibraries caninolenger afiord puklisher
sulscriptions

> Prnciple that results ofi publicly/fitnded
research should be available terall

¢ Mandates for Open ACCEss
> US Proposal — Coryn-Lieberman Bill

> Supported by most top US research
universities

> EU Proposals
> UK, France and German initiatives



NSE “‘Atkins” Report on
Cyhennirastructure

the primany, aceess to the latest findings
I & greowingl number ofi fields Is; threugh
the Web, then threugh classic preprints
and conferences, and lasty’ threugh
iefereed archival papers:

‘archives  containing  hundreds: o
thousands of terabytes of data will e
affordable and necessary for archiving
scientific and engineenng Infermation:



Open Acecess and Scholandy,
Pulishing

¢ Goal Is te werk with the research
community ter assist them: in
developing open and interoperanie
frameworks for scholanly puishishing

¢ WO aspects
> ‘Community: puklishing tovlset

> Service Oriented! Eramework fioxr
Interoperanle Repositories



Communiny Puplisning

¢ Develop teolset for ‘self-publishing” of
Woerkshop and conference proceedings

pased on MSR! Conference Managenent
ool

> Base development areuneiexiSiinepViS
Werkshoep teol “CIVIIE

> Woerk with fonwvard=leeking puieiishers e
developrnew puplishing moedels

¢ Offer Microsoft as one site where such
academic publications can be Kept ‘in
perpetuity”?
> Impoertant thiak MICros ot ISr oL Gl
repositony — i COCKSS aneiRPoiiIce



CIVIIE Conlierence Management ool

¢ Currently support a conference
peer-review: system (=300 confierences

Accept Manuscripts
Declare interest
Review.

Decide

! Welcome to Microsoft's
: _ Conference Management Site

Common Issues and Solutions

— O r m p r O g r am WARNING: CMT docon't ot suppoet Sefar Erowser, Menss use ove of the browsess lined belm.

Fvonn coneme b recen this e, plezse seod email o b meerosoft coe along with

Notify
Revise




The Three Prophets of Open Access

¢ PauliGinsparng's arXiv: at Coernell has demonstratead
a new model ofi scientific publishing

> PIGnEEred eleCionic VErsien o pPreprnist ieSied Gnithne
Wehrnew tseaouiiel By iheNpnySICs CommuRiby,

¢ David Lipman of the NIHNatienal LLieran. of
Medicine has developed PublVed@entrailias
repoesitory for NIH funded! research papers

> Micresolt funded development el polaplEPVIC e,
being deployediin UK and other COURLHES

¢ Stevan Harmadrs ‘self-archiving® EPrnts project in
Southampton provides a basis; fier OAl-compliant
‘Institutional Repositores:

> JISC-funded TARDIS Proeject at SeuthiampieRis hyierciel
fiull-text open access and ks 1o pulsliISHeFsiies



e ¢ 4

2

Portable PubMedCentral

<= pubMed

‘Information at yeur fingertips” U centrai
IHelping buildrPortablePubiMedCentral

Deployed US, China, England, Iz, South
Africa, (Japani soon). o S

Each site can accept documents
Archives replicated
Federate thruiweb services

Working to integrate word/Excell...
with PubmedCentiral

To be clear: NCBI is doing 29%, o1 the Werk:



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

ROUTES] 10 OPENI ACCESS

Stevan Harmad identifies 2 roads to OA:

@ @A Jeumal puklishing = Gela:

¢ - authoer pays” rather than present
subscription model

¢ E.g. PLoS journals
2) Self-Archiving In Repositery'— Green:

¢ Author provides OA by putting e-print of
paper submitted to journal in repesitory
or on own Wehb site

¢ 949% of journals are ‘Green” and permit
self-archiving



QA and Institltional Repositeres

¢ Registry of OA Repositories records:

>
>

2AS anchivesiusing EPrnts sefitware
V4 2ChIVES USING DSpace seliwane

¢ OAlster records:

»

~TONVIFrecoradstiremr = 700NASHlieRS

¢ Sources of iInformation about ‘Green
Route’ ta ©OA

>

\ e D\ AR, Z5e 74

WIWWEISEraC UK/ PURICANGRS

WA EPIHIISIOIC

WIWW: OPERECHIVESI OO
ealSter.Ume RIcihrEEly/6/02ISET
WA, @PERID@ARIGI



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

AUGgMeERting Interoperability

DSpace
ePrints
arXiv
Nature

Tigh
—f —f—
B

Individual Data Models and Services



The Service Revolution

¢ Web 2.0

> SoeclalRetwerks, tiagging e shanng ™ .6k
e.q. Elikr, Del.icio.us, MySpace, CiteULke,
Connotea ...

> Wikis; Blogs, RSS, folksonemies: ...

¢ Software delivered as a senvice

> Microsoft Live services

> Office Live
> Xbox Live
>  Windows Live Academic

> Mashups

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



e-Selence Masnups?

Combine
services to give
added value




As We May Think’
\Vannevar Bush, 1945

StillF grappling with: the data preservation
ISSues he raised:

> “Arecordifitis to be useful te science, must
e continuously extended; IiNmusiteersiored;
and above all it must be consulted.”

Can now realize his idea of the ‘memex’

> “afuture device fieindividual tse; Willichiis a
sort ofi mechianized private e anedioran:

> Searnch by fellewing: tralisfthreuginrdata
Now Paull Ginsparg’s “As We May: Read" ...



Interoperability

The right approach for the right situation
Uniformity ‘ Translatability

Early De Jure Standards e De Facto Standards
Works well for the

physical world

Danke  Grazie

Thank you
Obrigado

Merci
Cnacmbo

Gracias




Microseit Orfice Open XML
Eermats (0OXMIL)

¢ Documents in Office 2007 will be. hbased on
new XML-based file fiormats

> ©pen, eyalysireeHieNermeRspECiicanerwill
alleWintereperaniiby

¢ OOXML submitted to ECMA International
Standards Organization

> Micresoit alse efierng Cevenant Net ierSue:

¢ OpenXML Translater Preject

> Microesoft backing open SeUrce project to)create
translation teelHetween @OXIVILC 2R @RER
Document Eormat @D



SUmmany

MICresEiEWISHES terWork Wil the: URIVErSILY,
iesearchandilinrEn/ communIties; io:

s develop interoperanle high-level senvices, Work
flows, 1e0ls and data SEnICEeS

s accelerate progress inia smallfaumeer eirsecietally
Important scientific applications

* assist in the development ofi Interoperalie
repositories and new models of schelarly puklishing

» explore radical new directions incomputing and
ways and applications to exploit en-chip paralielism

> How can Microsofit hest collaborate: With thie
scientific community?



Microsoft

Your potential. Our passion.”

© 2005 Microsoft Corporation. All rights reserved.
This presentation is for informational purposes only. Microsoft makes no warranties, express or implied, in this summary.
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