
APAT, Rome (IT) 06.06.2007APAT, Rome (IT) 06.06.2007 SEE 2007  Athens, 24 Sep 2007SEE 2007  Athens, 24 Sep 2007 M. Messerotti        M. Messerotti        11

The The rolerole of of eGYeGY
in in exploitingexploiting multimulti--bandband data via data via VOsVOs

forfor solarsolar extremeextreme eventsevents analysisanalysis
M. M. MesserottiMesserotti

ChairChair eGYeGY IT IT CommitteeCommittee
CoCo--ChairChair eGYeGY EU EU CommitteeCommittee



APAT, Rome (IT) 06.06.2007APAT, Rome (IT) 06.06.2007 SEE 2007  Athens, 24 Sep 2007SEE 2007  Athens, 24 Sep 2007 M. Messerotti        M. Messerotti        22

OutlineOutline of the Talkof the Talk

•• WhatWhat isis eGYeGY ??

•• eGYeGY EuropeEurope

•• HowHow can can eGYeGY synergizesynergize the data the data 
exploitationexploitation forfor SEE?SEE?

•• ConclusionsConclusions
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The The eGYeGY web site:   http://www.egy.orgweb site:   http://www.egy.org
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eGYeGY PeoplePeople
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eGYeGY InternationalInternational CommitteeCommittee
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eGYeGY InternationalInternational and and NationalNational RepresentativesRepresentatives
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eGYeGY EuropeEurope web site: http://web site: http://egyegy--europe.oats.inaf.iteurope.oats.inaf.it
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eGYeGY--EuropeEurope
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EuropeEurope

Q: What do we mean by ?Q: What do we mean by ?
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A:A:

All CountriesAll Countries

interestedinterested
inin

participatingparticipating
inin

eGYeGY
activitiesactivities
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eGYeGY--Europe Europe StructureStructure

•• European CommitteeEuropean Committee

•• National CommitteesNational Committees
–– FranceFrance
–– GermanyGermany
–– ItalyItaly
–– ……
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EUROPEEUROPE

ADVANCING VIRTUAL OBSERVATORIESADVANCING VIRTUAL OBSERVATORIES
VIA KNOWLEDGE MANAGEMENTVIA KNOWLEDGE MANAGEMENT

M. MesserottiM. Messerotti1,21,2

11INAFINAF--Astronomical Astronomical ObservatoryObservatory of Trieste, ITof Trieste, IT
22Dept. of Dept. of PhysicsPhysics, University of Trieste, IT, University of Trieste, IT

CoCo--ChairChair eGYeGY--EuropeEurope
ChairChair eGYeGY--ItItaalyly
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EUROPEEUROPE

OutlineOutline of the Talkof the Talk
•• The The ScientificScientific Final Final UserUser

•• The The VirtualVirtual ObservatoryObservatory

•• The The SemanticSemantic VOVO

•• EmbeddingEmbedding KnowledgeKnowledge via via CmapsCmaps

•• ManagingManaging KnowledgeKnowledge via via CmapsCmaps

•• ConclusionsConclusions
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EUROPEEUROPE

The The ScientificScientific UserUser 1 1 ResearchResearch NeedsNeeds
•• wantswants, , byby usingusing hishis ownown expertise:expertise:

a.a. toto efficientlyefficiently locate, search, locate, search, retrieveretrieve datadata

b.b. toto successfullysuccessfully crosscross--analyzeanalyze datadata

c.c. toto runrun modelsmodels forfor data data interpretationinterpretation

d.d. toto flawlesslyflawlessly graphgraph resultsresults

e.e. toto publishpublish the the outcomesoutcomes asapasap
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EUROPEEUROPE

The The ScientificScientific UserUser 2 2 TypicalTypical AttitudesAttitudes
•• doesdoes notnot wantwant, , asas muchmuch asas hehe//sheshe

can:can:

a.a. toto reduce the time reduce the time devoteddevoted toto researchresearch

b.b. toto investinvest time in time in learninglearning the the useuse of new of new 
data management data management toolstools (“(“WhyWhy, , ifif I can I can 
useuse mymy goodgood, old, , old, commandcommand--lineline FTP?”)FTP?”)

c.c. toto investinvest time in time in learninglearning the the relatedrelated new new 
terminologyterminology (“(“WhatWhat doesdoes VO VO meanmean and and 
whatwhat can a VO do can a VO do forfor mymy researchresearch?”)?”)
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EUROPEEUROPE

The The ScientificScientific UserUser 3 3 TypicalTypical DiseasesDiseases
a.a. isis affectedaffected byby the “the “PublishPublish or or PerishPerish” ” 

syndromesyndrome ((notnot hishis//herher fault…fault…))

b.b. willwill continue continue strugglingstruggling withwith multimulti--
instrumentinstrument, , multimulti--bandband, , timetime--spacespace--
energyenergy multimulti--resolutionresolution, , variedvaried--qualityquality
data data fromfrom differentdifferent repositoriesrepositories withwith
differentdifferent access access modesmodes ((hishis//herher fault)fault)

c.c. willwill continue continue proceedingproceeding alongalong hishis//herher
consolidatedconsolidated “data handling “data handling 
roadmaproadmap” (” (hishis//herher fault)fault)
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EUROPEEUROPE

The The ScientificScientific UserUser 4 4 The CureThe Cure

SHOULD ADOPT A SHOULD ADOPT A VO !VO !
asas
•• the the relevantrelevant learninglearning curve curve isis notnot steepsteep

•• itit can can successfullysuccessfully copecope withwith the the 
mentionedmentioned issuesissues, , relievingrelieving the the scientistscientist

•• itit can can favourfavour a a significantsignificant improvementimprovement in in 
the the scientificscientific productivityproductivity
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EUROPEEUROPE

The The VirtualVirtual ObservatoryObservatory

A VO can A VO can provideprovide the final the final useruser withwith anan
operationaloperational frameworkframework controlledcontrolled via a via a 
webweb--basedbased GUI GUI forfor accessingaccessing
registeredregistered resourcesresources likelike::

•• ComplexComplex data search and data search and retrievalretrieval
•• Data Data visualizationvisualization
•• Data Data analysisanalysis
•• NumericalNumerical model model runningrunning
•• NumericalNumerical computingcomputing

in in useruser--transparenttransparent modemode..
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EUROPEEUROPE

Data and Computing Data and Computing GridGrid LayersLayers
•• AdvancedAdvanced data managementdata management isis carriedcarried

out out byby a DATA GRID, a DATA GRID, whichwhich linkslinks
multiple data multiple data collectionscollections byby managingmanaging
data data entitiesentities acrossacross distributeddistributed
repositoriesrepositories

•• Data Data analysisanalysis and and visualizationvisualization occursoccurs
via a VIRTUAL DATA GRID, via a VIRTUAL DATA GRID, whichwhich
processesprocesses data via data via GridGrid protocolsprotocols

•• NumericalNumerical computingcomputing isis performedperformed byby a a 
COMPUTING GRID, COMPUTING GRID, whichwhich reliesrelies on on 
distributeddistributed computing powercomputing power
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EUROPEEUROPE

The The SemanticSemantic VOVO

ONTOLOGYONTOLOGY
&&

SEMANTICSSEMANTICS

SCIENCE &SCIENCE &
APPLICATIONSAPPLICATIONS

SCHEMESCHEME

OBSERVATIONALOBSERVATIONAL
RESOURCES &RESOURCES &

DATA ARCHIVESDATA ARCHIVES

METADATA STANDARDMETADATA STANDARD
&&

DATA MODELDATA MODEL

KNOWLEDGE METADATAKNOWLEDGE METADATA
&&

KNOWLEDGE MODELKNOWLEDGE MODEL

VIRTUAL OBSERVATORYVIRTUAL OBSERVATORY
WITH VWITH V--GRID &GRID &
KNOWLEDGEKNOWLEDGE

DISCOVERY (KD)DISCOVERY (KD)
FEATURESFEATURES

•• AnAn SVO can SVO can copecope withwith KnowledgeKnowledge
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EUROPEEUROPE

OntologyOntology and and SemanticsSemantics

CMAPS

•• GraphicallyGraphically describeddescribed byby ConceptConcept MapsMaps
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EUROPEEUROPE

MetadataMetadata StandardsStandards and Data Modeland Data Model

DescribesDescribes
•• MultiMulti--disciplinarydisciplinary
•• MultiMulti--domaindomain

–– MultiMulti--wavelengthwavelength
–– MultiMulti--instrumentinstrument
–– MultiMulti--resolutionresolution

data data basedbased on the on the 
domaindomain-- specificspecific
data data modelsmodels

MULTI-DATA
METAMODEL

•• ManagedManaged byby a a MultiMulti--DataData MetamodelMetamodel



SEE 2007  Athens, 24 Sept. 2007SEE 2007  Athens, 24 Sept. 2007 M. Messerotti        M. Messerotti        2424

EUROPEEUROPE

KnowledgeKnowledge MetadataMetadata & & KnowledgeKnowledge ModelModel

DescribesDescribes
•• ConceptsConcepts
•• InterrelationshipsInterrelationships
•• CaseCase--BasedBased ReasoningReasoning

KNOWLEDGE
METAMODEL

•• ManagedManaged byby a a KnowledgeKnowledge MetamodelMetamodel
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EUROPEEUROPE

AdvancedAdvanced BrokeringBrokering SystemSystem
•• OWL Web OWL Web OntologyOntology

LanguageLanguage
–– Web Web ServicesServices
–– DescriptionDescription on on 

DemandDemand
•• KEA KEA KnowledgeKnowledge

Exchange Exchange 
ArchitectureArchitecture
–– Web Web ServicesServices
–– CmapsCmaps
–– CXL CXL ConceptConcept

MappingMapping XLXL

DATA
METABROKER

KNOWLEDGE
METABROKER

•• ManagedManaged byby specializedspecialized MetabrokersMetabrokers
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EUROPEEUROPE

AnAn AdvancedAdvanced IntelligentIntelligent GUIGUI

A MULTIA MULTI--DOMAIN DOMAIN 
SPATIAL GUISPATIAL GUI

•• AJAXAJAX AsynchronousAsynchronous
JavascriptJavascript & XML& XML

–– XHTML + CSS XHTML + CSS forfor
visualsvisuals

–– DOM DOM DocumentDocument
ObjectObject ModelModel

A NATURAL LANGUAGE A NATURAL LANGUAGE 
INTERFACEINTERFACE

•• NL NL ParserParser
•• QueryQuery BuilderBuilder
•• QueryQuery ProcessorProcessorClick on a Click on a spatialspatial domaindomain or or submitsubmit a a questionquestion

•• ProvidesProvides NaturalNatural LanguageLanguage interactioninteraction
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EUROPEEUROPE

ManagingManaging KnowledgeKnowledge via via CmapsCmaps
•• A A CmapCmap can can bebe publishedpublished on a KEA on a KEA 

serverserver
•• A KEA server A KEA server isis VO VO compliantcompliant asas a set a set 

of Web of Web ServicesServices (WS) (WS) allowsallows toto extractextract
the the knowledgeknowledge codedcoded intointo anyany
publishedpublished CmapCmap in a in a machinemachine--readablereadable
formatformat

•• A A machinemachine--readablereadable knowledgeknowledge base base 
can can bebe builtbuilt fromfrom CmapsCmaps toto bebe usedused byby
a VO a VO providedprovided withwith anan extra extra layerlayer forfor
knowledgeknowledge processingprocessing
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EUROPEEUROPE

A A KnowledgeKnowledge Processing Processing LayerLayer
•• CmapCmap WS WS MapperMapper →→ KnowledgeKnowledge BrokerBroker
•• CmapCmap WS WS QueryQuery System System →→ GetGet CmapCmap
•• CmapCmap KnowledgeKnowledge ExtractorExtractor →→ GetGet

KnowledgeKnowledge
–– CmapCmap parserparser →→ IdentifyIdentify::

•• ConceptsConcepts
•• ConnectionsConnections
•• LinkingLinking phrasesphrases

•• KnowledgeKnowledge Base Manager Base Manager →→ IndexIndex and and 
RetrieveRetrieve KnowledgeKnowledge

•• A NLP Interface A NLP Interface →→ ProcessProcess QueriesQueries
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EUROPEEUROPE

CONCLUSIONSCONCLUSIONS
•• A VO A VO providesprovides the the scientificscientific useruser withwith allall the the toolstools

hehe//sheshe needsneeds forfor data search, data search, retrievalretrieval, , visualizationvisualization
and and analysisanalysis

•• A SVO A SVO isis the the nextnext stepstep in VO in VO developmentdevelopment asas itit
can can copecope withwith KnowledgeKnowledge toto significantlysignificantly exploit exploit 
the data the data informationinformation contentcontent and the and the scientistscientist
expertiseexpertise

•• CmapsCmaps are are quitequite promisingpromising toolstools forfor KnowledgeKnowledge
codingcoding and and exchangeexchange bothboth at the at the humanhuman and at the and at the 
machinemachine levellevel thanksthanks toto the the recentrecent developmentsdevelopments

•• eGYeGY isis promotingpromoting suchsuch developmentsdevelopments worldwideworldwide
•• A A similarsimilar tooltool isis a a mustmust forfor the the analysisanalysis of of multimulti--

instrumentinstrument, , multimulti--bandband data data asas neededneeded whenwhen
makingmaking postpost--eventevent analysisanalysis of SEEof SEE
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EUROPEEUROPE

THANK YOU THANK YOU 
FOR YOUR FOR YOUR 
ATTENTION ATTENTION 

!!


