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Abstract

This paperdescribeshe designandprototypeimplementatiorof the XCAT Grid SciencePor

tal. Theportalletsgrid applicationprogrammerscriptcomplex distributedcomputationgand
packagdaheseapplicationswith simpleinterfacesfor othersto use. Eachapplicationis pack-
agedasa notebook which consistof webpagesandeditableparameterizedcripts. Theportal
is a workstation-basedpecializedpersonal web sener, capableof executingthe application
scriptsand launchingremotegrid applicationsfor the user The portal sener canreceve

event streamsublishedby the applicationand grid resourcenformation publishedby Net-
work WeatherService(NWS) [35] or Autopilot [16] sensorsNotebooksanbe published and
storedin webbasedarchivesfor othersto retrieve andmodify. The XCAT Grid SciencePortal
hasbeentestedwith variousapplicationsincludingthedistributedsimulationof chemicalpro-

cessed semiconductomanufcturingandcollaboratorysupportfor X-ray crystallographers.



1 Introduction

The conceptof a SciencePortalwasfirst introducedby the National ComputationaScienceAl-
liance (NCSA) aspart of a projectdesignedo provide computationabiologistswith accesdo
adwancedtools anddatabasethat could be sharedoy a communityof usersvia web technology
A SciencePortalcanbebroadlydefinedasanapplicationspecificervironmentfor usingandpro-
grammingcomplex tasksinvolving remoteresourcesOverthepastyeartheSciencePortalconcept

hasbeenhewaily influencedoy theemepgenceof the Grid [13] asa computationaplatform.

A Gridis asetof distributedservicesandprotocolsthathave beendeplojedacrossalargesetof re-
sources.Theseservicesncludeauthenticationauthorizationsecurity namespacesndfile/object
managemengvents,resourceco-schedulinguserservicesnetwork quality of service andinfor-
mation/directoryservices.Togethertheseservicesenableapplicationso accessand managehe
remoteresourcesand computations Web-basedsrid Portalsprovide mechanismso launchand
managgobsonthegrid, via theweh Grid SciencePortalsareproblemsolvingervironmentghat
allow scientiststhe ability to program,accessand executedistributedapplicationsusinggrid re-
sourcesvhich arelaunchecandmanagedy a conventionalWeb browserandotherdesktoptools.
In suchportals,scientificdomainknowledgeandtools are presentedo the userin termsof the
applicationscienceandnotin termsof comple distributedcomputingprotocols.The systemef-
fectively makesthe grid into a vastand powerful computatiorenginethat seamlesslgxtendsthe

users desktopto remoteresource$ik e computeseners,datasourcesandon-lineinstruments.



This paperdescribeghe XCAT SciencePortal (XCAT-SP) which is an implementationof the
NCSA Grid SciencePortalconcept XCAT-SPis basedntheideaof an“active document'which
canbe thoughtof asa “notebook” containingpagesof text and graphicsdescribingthe science
of a particularcomputationabpplicationand pagesof parameterizedgxecutablescripts. These
scriptslaunchandmanagethe computatioron the grid, andresultsare dynamicallyaddedto the

documentin theform of dataor links to outputresultsandeventtraces.

XCAT-SPis atool whichallowstheuserto read edit,andexecutethesenotebookdocumentsThe

goalof thisresearclandthefocusof this papers to addresshefollowing setof questions.

e How well doestheactve documenimodelwork for realscientificapplications?

¢ How doesoneusescriptsto steercomputationgrom the portal?

e Whatis asimpleandefficientmechanismo storeandretrieve dataspecificto eachapplica-
tion?

e How shouldtheportalbedesignedo interactwith aneventsystento receve feedbackrom
theremotelyexecutingapplications?

e How cana portalusea grid monitoringsystemto provide resourceutilization information

aboutits ervironment?

2 Existing Grid Portals

Theareaof Grid Portaldesignis now anextremelyactive andimportantpartof theemeging Grid

researcltagendaTheexisting projectscanbegroupednto threecateyories:



e UserPortalsfor simplejob submissiorandtracking,file managemerdandresourceselection
¢ PortalConstructiorKits, thatprovide the APIs necessaryor a portalto communicatevith
Grid services

e SciencePortals,asdefinedearlier

In theuserportalcategory, the NPACI Hot Page[31] is thefirst andmostsuccessfusystem.Other
userportal projectsarethe EuropeamrojectUnicore[5], Nimrod-Gfrom Australia[12], andthe

IPG LaunchPad,whichis theuserportalfor NASA's InformationPowver Grid [7] .

At leastthreeprojectsprovide portalconstructiortoolkits. TheArgonneCommodityGrid (CoG)[20]
toolkit is a Javainterfacefor Globus. GPDK from LawrenceBerkeley Labs[9] is a JSPAPI for
CoG,andJiPANG from Tokyo Institute of Technology[28], usesSunMicrosystems Jini [26] to

provide aninterfaceto bothCoGandnetworkedsolverslik e Ninf [29] andNetsole [8].

SciencePortalshave a variety of forms. Somearedesignedaroundrelatively specificapplication
domains.For example the CactusPortal[19] from the Albert Einsteininstitutewasoriginally de-
signedfor blackhole simulationsandthe ECCE/ELN[30] projectfrom ORNL, LBNL andPNNL
is for ComputationaChemicalEngineering.The Lattice Portal[23] from JefersonLabsis a user
portalfor high-enegy physics.Onecateyory of scienceportalsdirectly addressethe problemof
building multidisciplinaryapplications.The Gatavay project[6] andthe Mississippiproject[34]
useCORRBA [15] andEnterpriselavaBeangEJB)[27] to build athree-tierarchitecturdor launch-
ing andschedulingnultiple applications Thesewo projectsalsousescriptingto orchestratéarge,

comple applicationscenariosAnotherCORBA-basedprojectis the RutgersDiscover portal[11]



which alsoprovidesa goodinterfacefor computationasteeringandcollaborations.

3 The XCAT Science Portal

A prototypescienceportal thattestssomeof the featuresdescribedabore hasbeendevelopedat
IndianaUniversity with the help of the ChemicalEngineeringTeamfrom NCSA. The portal dif-
fersin its architecturdrom theexamplesdescribedbove becausé& doesnotuseacentralizedveb
sener on a remotemachine. Insteadthe portal softwarethat runson eachusers desktop/laptop
hasa built-in sener. Thereasorfor thisis thatthe XCAT SciencePortalis designedo integrate
theusers desktopervironmentwith theremotegrid resourceslf the portalresideslsavhere the
only tools the usercanuseto interactwith the Grid is a Web browseror otherHTTP clients. In
our model,the portal sener providesa single,local gatavay betweernthe Grid Servicesandlocal
applications.A local web browsercanstill interactwith it throughHTTP, but otherapplications
may possiblycommunicatewith it via local protocolsandservicessuchasCOM [25], .NET [24]

andBonobo/Gnomé¢l].

As illustratedin Figurel, themajorcomponentsf theportalsenerinclude:

e A Jara-basedsener engine,which spavns off a setof Java Servletsthat manageaccesgo
the othercomponentsThe currentversionrunson Jakartalomcat4.0,andis deployableas
aWebArchive (WAR) file, andworkson variousflavors of Windows andUnix.

e A notebook database.A notebook is an actve documentdefinedby an XML objectthat

describes setof resourcesisedin a computationabpplication. It consistsof documents,



web pagesgexecutionscripts,andothernotebooks.

e A Script Engine thatis usedto executecomplex Grid operations.The scriptingis currently
in Jython,a pure Java implementatiorof the Pythonscriptinglanguagewhich hasbecome
popularwith mary computationakcientists. We provide Jython-basethterfacesto the Ar-
gonneCoGtoolkit, whichin turn, providesaccesdo Globusfunctionalityandthe GSI [21]
Grid authenticatiormechanisms.It also hasan API that allows easyaccesgo the DOE

CommonComponenirchitecture(CCA) serviceg22].

An Event Subsystem thatis capableof handlingeventmessagesyhich maybegeneratedby

grid resource®r userapplications.

A Grid Performance Monitor thatprovidestheuserwith aview of availableresourcestheir

currentloadsandnetwork loads.

A Component Browser thatusesan SQL Databasdaclendto provide the userwith infor-
mationaboutcomponentsvhich canbedeplo/ed. Theusercanusethisinformationto write

Jythonscriptsto createandwire togethercomponents.

A Remote File Management Interface thatuseshe GSlenabled=TP service.

3.1 The Notebook Database

The underlyingdirectorystructureof the filesystemis usedasthe databas¢o supportthe portal.
The databasstoresa notebookcorrespondingo eachcomputationabpplication.Eachnotebook
is storedasadirectoryandeachpageof thenotebooklis storedn adifferentsubdirectoryAn XML
file containingmeta-databoutthe notebookanda list of pointersandreferenceso the pagesn

thenotebookis alsostoredin thelocal databaseligure2 shovs a snippetof suchan XML file. It



describes notebooksessionwith atitle Notebook_Intro, containinga notebookpage BigPicture.

Thecompleteschemaganbe viewedat http://www.extreme.indiana.edu/an/xsd.

Theactive documentepresenting notebooksessiorcanbe corvertedinto a Java Archive (JAR)

andthe metainformationaboutthe notebookcanbe storedin a WebDAV [17] sener. This meta
informationincludesthe URI for theactuallocationof thearchive. Notebookuserscanbrowsethe
informationaboutpublishedsessionsisingaWebDAV client. Thisenableshemto getinformation
like notebookname author abstracetc. aboutthe sessiorbeforeactuallydecidingto retrieve the
archve. Theauthorof thenoteboolkcandecideto setprivilegeslik e enablingonly reador allowing

updateson the archived sessiorby otherauthors. The authorizationinformationis storedin the
WebDAV sener asan AccessControl List. The JAR canbe publishedinto a repositoryusing
GSl-enabledTPor otherfile transferservices Sincethe JAR correspond$o anactive document,

it is self-suficientandcanbesimply pluggedinto anauthorizedisers local databaseandis ready
to use.Thus,the portalusersan a scientificcommunitycancollaboratewith their peersby sharing

datacorrespondingdo their experiments.

3.2 Grid Application Scripting

Onedifferencebetweena user portal anda science portal is the compleity of the tasksthatthe
portal supports.A userportal allows usersto submitsinglejobsto the grid. The portal provides
featureso malke it very simpleto managehe job, providing load-timeandrun-timeinformation,
andto helpthe userselectresourcegandto monitor the executionof the job. In a scienceportal,

the applicationstend to be more complex. A single scientific experimentmay involve running



mary differentcomputationaimulationsanddataanalysistasks. It may involve coupledmulti-
disciplinaryapplicationsgcollaboration andremotesoftware componentdinked togetherto form
a distributed application. Often thesecomplex tasksmay take a greatdeal of effort to planand
orchestrateandtheentireapplicationrmayneedto berun mary timeseachwith aslightly different
setof parameteralues. We have found thatthe bestway to allow this sortof computatiornto be
carriedoutis to allow the scientistaccesdo a simplescriptinglanguagevhich hasbeenendaved
with a library of utilities to manageGrid applications. Furthermorewe provide a simpletool
which allows the scientistto build awebform interfaceto configureandlaunchthe scripts.Users
of thescriptssimplyfill in parametevaluesto thewebform andthenclick the Submit button. This
launchesa script which executeson the users desktop,but managesemoteapplicationson the
grid. Our prototypeimplementatiorusesthe Jythonlanguagefor scriptingbecauset is popular
with scientistsandhasanexcellentinterfaceto Java, andwe make the scriptsgrid-enabledy pro-

viding anAPI to Globus Serviceausingthe Cog Toolkit.

Figure4 illustratesa portalinterface,whichis typically application-dependeiindis configurable
by the users.In the panelon the left, thereis a view of anopennotebooksession.It consistsof
a setof pagesandscriptforms. In this figure, the form for a simplescriptwhich launchesalocal
visualizationapplicationis shavn. Parametewnaluesselectedoy the userfrom the form pageare
boundto variablesn the script. By selectingedit boththe scriptandtheform pagemaybe edited
asshavnin Figure5. In this casethescriptlauncheslocal programcalledanimator which takes
asa parametethe nameof a simulationoutputfile to animate.In this examplethe scriptis trivial,
butit is notmuchmoredifficult to write ascriptto launchanapplicationonthegrid andto manage

remotefiles.



A secondform of scriptingis usedto managethe local detailsof the programs executionon a
remotesite. Theremoteapplicationsaremanagedy application managers. In mostcasestheap-
plicationsthatthe scientistandengineersvantto runonthe Grid arenotgrid aware, i.e. they are
ordinaryprogramghatreadandwrite datato andfrom files. In somecasesye have accesgo the
applicationsource put oftenthatis notavailable- e.g,whenusingcommerciabpplicationsodes.
An applicationmanageis an agentprocesghat helpsthe applicationmake useof grid services.
For example,the managercan stageinput files from remotelocationsor invoke post-processing
on the applicationoutputwhenthe applicationhasfinished. The managerlsosenesasan event
conduitbetweertheapplicationandtheportal. If theapplicationdiesor createsfile, themanager
cansendan event backto the portal with the appropriatemessage.The applicationmanageiis

shavn in Figure6.

Theapplicationmanagecanalsoactasaservicebrokerfor theapplication.Themanagecanreg-
isteritself with the Grid InformationService[14] andadertisethe applications capabilities.If a
userwith theappropriateuthorizatiordiscoversit, thenthemanagecanlaunchtheapplicationon
behalfof the userandmediatethe interactionwith the user For example,supposeéhe application
is alibrary for solving sparsdinear systemsof equationson a large parallelsupercomputerThe
managecanexportaremotesolverinterfacethattakesa sparsdinearsystemasinputandreturns
solutionvectorsand error flagsas output. If a userhasa remotereferenceto the managerthe
solver canbeinvokedby aremotemethodcall passinga linearsystem(or its URI) asa parameter
andthesolutionvectorcanberecevedasaresultof thecall. Thisis themodelusedby JIPANG to

invoke Ninf andNetsole.
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In the XCAT systemthe applicationmanagergonformto the DOE CommonComponen#rchi-
tecture(CCA) specification. XCAT is our implementatiorof the CCA specificationpuilt on top
of XSOAP (formerly SoapRMI[32]), thatallows the usersto write CCA compliantcomponents
in C++andJava. Theapplicationmanagersredesignedo be scriptable componentsyhich have
onestandargort providing the creatorwith theability to downloada scriptwhich thecomponent
canrun. The scriptinglanguageandlibrary usedby the componentis identicalto the language
andlibrary availableto the portal engine. The applicationmanagersombinethe advantageof
a persistenremoteshell with that of a remoteobjectwhich may be invoked througha well de-
finedsetof interfaces Furthermoretheinterfaceshata managecomponensupportanchange
dynamicallyby simply downloadinga new script. This allows the portalto dynamicallychange
the behaior of a remoteapplicationto suit new problemsor requirementsFor a moredetailed

descriptionof the ApplicationManagerincluding APIs, consultProgGrid[4].

XCAT providesa Jythonbasedscriptinginterfaceto instantiateeemotecomponentsyire themto-
getherusinginputandoutputportsandorchestratéhecomputationsTheportaluseshis scripting

interface,whoseAPI is describedn Figure8.

3.3 Event Subsystem

TheXCAT SciencePortaluseshe SQAP Eventssystem[33] to decouplecommunicatiorbetween

the scriptingengineandthe remotejobslaunchedoy the portal. This decouplingensureghatthe
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remoteapplicationscancontinueexecutionwhenthe portalitself shutsdown. Communications
reestablishedeamlessiywhentheportalis restartedTheeventsthatoccurin theinterimarestored
by a persisteneventchannelndcanberetrieved by the portalon restart.A remotejob canbean
instantiateccomponenthat readsandwritesfiles or a Grid Monitoring Architecture(GMA) [2]

thatcollectsdatafor fault detectiomrandperformanceuningfrom a computationagrid. Suchsys-

temscanindicatetheir progressy sendingout eventsat regularintervalsto interestedisteners.

The SQAP Eventssystemis basedon XSOAP which usesHTTP asthe network protocoland
SQAP 1.1[3] compliantXML messageasthe wire protocol. By using XSOAP, the portal can
receve eventsfrom any SOAP 1.1 system. As SOAP eventsarejust XML strings,they canbe
publishedby writing preformattedstringsonto a soclet, allowing framavorks that usedifferent
languagesindplatformsto publishto thechannel.To make thechannefirewall-friendly, we allow
the publishergo “push” eventsto the channelandthe subscribergo “pull” eventsfrom it. Such
a modelobviatesthe needfor the eventchannelto initiate the communicatiorwith publishersor
listenersthatmayresidebehindfirewalls. We simulateasynchronousventnotificationto thelis-
tenerby usinglisteneragents(seeFigure 10). The listeneragentsconstantlyquerythe channel
for newly arrived eventsandforwardtheseeventsto thelistener Theagentandthe channelusea
cookie-basedgchemeo monitortheretrieved events. A cookie,held by the agent,hascomplete
stateinformationaboutthe progresof the event pull invocation. Using this cookie, the listener
agentcanresumethe pull in casethe channelfails andis restarted Publisheraisesimilar agents
to ensureadelivery of eventsto the channekothatnetwork outageor failure of thechanneldo not
prevent the eventfrom beingsent. The publisheragentsstorethe unsenteventsin a local store

andperiodicallyretry publishingthem. Thelistenerandpublisheragentscanalsolocatea suitable
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event channelto connectto, basedon a setof constraintsprovided by the listeneror publisher
application.Eventchannelsegisterwith adirectoryservicewhenthey startandtheagentsisethis

serviceto selectthechannel.

The portal listenerregisterswith the listeneragentrunning on the local machineusing Jython
scripts,asillustratedby snippetsof codein Figurell. Thelisteneragentlocatesthe nearesor a
well-knowvn SOAP eventchannelsingthedirectoryservice.Thelistenercanuseafilter to restrict
the eventsit recevesto thosethatit is interestedn. Thisfiltering canbe basedon matchingevent
attributesor using SQL to query the persistentchannel. Applicationscan provide information
aboutthe statusof their computatiorby publishingeventsto the eventchannelvia the publisher

agent.

The eventchannel,in its simplestincarnationis just a listenerandpublisherworking in tandem.
With all its featuresenabledjt providesfor comple filtering andquerying,persistencéo allow

retrieval of historicaleventsandhandlingof userdefinedeventsthatthe channels not awareof.

3.4 TheGrid Performance Monitor

The Grid Performancévonitor (GPM) usesthe eventsubsystento provide the userwith visual-
ization of availableresourcesandthe currentandpredictedfuture loadson theseresources.The
datafor theseloadsis obtainedfrom the NWS. The GPM is designedasa thin layer on top of

SoapRMIleventsandan eventchannel. This providesthe portal with the flexibility to cooperate
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andexchangesignals/gentswith avastvariety of eventgenerators.

Theeventvisualizercomponenobf the GPM subscribeso the eventchannethroughits agent.The
visualizerregistersinterestonly in thoseeventsthatarefor resourceutilization or a relatedtype.
Usingtheeventchanneprecludesheneedfor aglobalregistry of all sensorsSensorsendevents
to the eventchannekt periodicintervals. Detectionof a stoppagen eventsfrom a particularsen-
sor canbe determinedo be dueto thefailure of the sensar Eventgeneratorshat sendeventsat
irregularintervals canbe requiredto sendsimpleheart-beatventsat regularintervalsto indicate

thatthey arestill operational.

Figure 12 shavs an exampleof an XML resourceavent. The XML Schemaevent systemlends
itself to extensibility and self-describingevent formats,thusmakingit possiblefor the portalto
interoperatewith a wide variety of other event systemsjncluding the NWS, Autopilot sensors.
Applicationsthatareawareof their resourceutilizationscanalsowrite application-l&el resource
events,andsendit to the eventchannel. Thus,the usercannot only receve resourceutilization
information of the target machinesput also the performancanformation from their executing

applications.

3.5 Authentication & Security

In the future, the portal is plannedto be run in one of two modes: personalor multiuser At
presentwe only supportthe personaimode,while work on the multiusermodeis in progress.in

bothcasesthe authentications handledvia the Globus GSI. Theusercaneitheruselocal Globus
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credentialon the portal’s sener via the Globus CoGKit, or canremotelyuploadcredentialsnto
the portal via the MyProxy [10] CoG Kit. Theinitial startupscreenhastext fields for the user
to enterin the appropriatanformation: his/herGlobus credentialpassverd for a local credential,
or a sener, tag nameand passvord for a MyProxy credential. In either case,the portal sener
loadsa GlobusProxyobjectfrom therelevantsourcefor usein authenticatiorandinstantiationpn
behalfof theuser In the personamode,only the owneris authorizedo run jobsusingthe portal,
while in the multiusermodethe usercanrun jobsif he/sheis permittedto usethe portal, which
canbeconfiguredby the portalowner, usingsomeAccessControlList mechanismlf cookiesare
enabledoy the user the sener setsa cookieobjectin the users brovserthat mapsthe sessiorto
the Proxysothat,whenthe userleavesthesite, his/heridentity isn't lost. This helpsthe portaldo
bettersessiormanagementEvenif theuserhasdisabledheuseof cookiestheportalworksfine,

althoughit losessomeof its sessiortrackingcapabilities.

4 Sample Applications

The XCAT SciencePortalhasbeenusedfor a numberof differentapplications.lt hasbeenused
for distributed simulationof chemicalprocessesn semiconductomanufcturingby a team of
ChemicalEngineersat NCSA, for collaboratorysupportby a teamof X-ray crystallographers
at IndianaUniversity, and for Linear SystemsAnalysis [4], and Collision Risk Assessmenbf
Satelliteswith spacedebris[4] by the ExtremeComputingLab at IndianaUniversity. We describe

two of theabove in thenext subsections.
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4.1 NCSA Chemical Engineering

The work donewith the ChemicalEngineeringteamfrom NCSA is an exampleof the kind of
scienceproblemsthe portal is intendedto solve. The simulationmodelsthe processof copper
electrodepositiom a submicrorsizedtrenchwhichis usedto form theinterconnectioron micro-
processochips. The simulationconsistof two linked codes.Oneconsistof a continuummodel
of the corvective diffusion processes the depositionbath adjacento the trench. The second
consistsof a Monte Carlo model of eventsthat occurin the nearsurfaceregion wheresolution
additivesinfluencethe evolution of depositshapeandroughnessluringfilling of thetrench. The
codescommunicatéy sharingdatafiles aboutcommonboundaryconditions.Figure13 shavsthe

coupledcodesandthefilter thatis addedo insurestability of the linked computationasystem.

The codesare run separatelyon the Grid. The transferof files is doneusing grid basedfile-
managemenand transferutilities. The interfaceto the Grid is provided by “Application Man-
agers”.As describedefore thesearewrappersvhich provide accesso grid servicesuchasGSl,
grid-events,etc. to the codesandmake themgrid-avare. Eachexecutionis set-upandcontrolled
from the controlling Jythonscriptwhich runsinsidethe portal. The primary mechanisnfor get-
ting feedbacks the eventsystem.Grid file-managemertbols canbe usedto transferoutputfiles
which aregeneratedEventswhich comebackfrom the applicationsare handedoff to eventhan-
dlerswhich have beenregisteredor arelogged. Specialeventscould be usedto trigger off event

handlerswvhich canchangeor controlthe courseof the execution.

This applicationillustratesseveralinterestingscenariosn collaboration.The experiments setup
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by the chemicalengineersusingthe tools providedin the portal. Simpleweb forms are created
for parametemput which will controlthe experiment. An exampleof onesuchform is shavn
in Figure15. Subsequentisersdo not needto know abouttheseparametersr the mechanicof
thegrid computation.They will interactwith only the portalweb interfaceandeventnotification

mechanisms.

4.2 11U Xportsproject

A secondapplicationis a collaboratoryfor X-ray crystallographersisingthe beamlines at Ar-
gonnes AdvancedPhotonSourcg APS)andLawrenceBerkeley’s Advanced.ight Source(ALS).
This work will allow usersat remotelaboratorieso sendsamplecrystalsto the beamlines, col-
laboratewith the scientistgpreparingand mountingthe sample thento receve initial imagesof
the execution,over the network. They canthendynamicallyuploadnew control parametersr, if
the sampleappeardlawed, terminatethe run. In additionto large amountsof data(up to a Ter-
abyte/dayandnumbersof files (1-3 persecond}his applicationrequiresmultiple video streams,
accessindhigh-speedesearcmetworks, and synchronougyeographicallydistributed collabora-

tion.

Theportalwasusedto launchpartof the experimentaketupfrom the client site. Usingthe Jython
controlling scriptandthe Java Application Managers|ocal applicationswerelaunchedand con-
trolled. The setupof the experimentclosely resembledhat of the ChemicalEngineeringone.

Eventswereusedto getfeedbackonthe progresof the execution.
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5 Conclusions

This paperhasdescribedthe XCAT SciencePortal system. The contrikutions of this research

projectinclude

providing a genericprogrammingtool for grid applicationdesignerghat allows themto

scriptcomplex applicationsandaccesshemusinga simpleformsbasedvebbrowserinter-
face.

e providingan“activedocument’modelfor packagingpplicationgor collaboratve purposes.

e demonstratindnow a grid eventsystemcanbe integratedinto boththegrid applicationsand
resourcanonitoringto provide theuserwith importantfeedbackabouttheruntimebehaior
of hisor herapplications.

e shawing that a distributed software componentarchitecture(in this casethe DOE CCA
model)canbe usedasan effective tool to managelistributedapplicationsbasedon legag/

software,whichis notgrid-avare.

6 FutureWork

Futurework includesintegrationof the resourceandcomponendirectoryserviceswith the Grid
Forum standardsgor informationservicesandwith the emepging work on the Web ServiceDirec-
tory LanguaggWSDL) thatis beingadwocatedby industrygroups. In addition,we are building
interfacesto intelligentresourcebrokersandbuilding componentshatare capableof adaptingto
availablegrid resourcesWe areworking on the multiuserversionof the portal,andtrying to use

it for the Grid AccessPortalfor PhysicsApplications[18]. We are alsoworking on an secure
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implementatiorof SOQAP, whichwill be built usingGSIlandSecureSoclets. We planto integrate
it with a multiprotocolmessaging@rchitecturewhichis capableof switchingbetweerSQAP and

binary protocols,dependingiponthe performanceneed<f theuser
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Figurel: The XCAT SciencePortalArchitecture
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<acti veNot ebook xm ns="http://ww. extrene.indi ana. edu/ an">
<act i veNot ebookl nf 0>

<titl e>Notebook Intro (session)</title>

<creationDate>Thu Apr 19 10:54:10 EST 2001</creati onDat e>

<nodi fi edDat e>Thu Apr 19 10:54: 18 EST 2001</ nodi fi edDat e>

<versi on>1. 0</ ver si on>
<i d>Not ebookl ntro. 7444</i d>
<open>t r ue</ open>
<r el at edTo>Not ebookl ntro</rel at edTo>
<unsaved>f al se</ unsaved>
</ acti veNot ebookl nf o>
<pageCont ent >
<title>BigPicture</title>
<ur| >/ an/ dat abase/ not ebook/ nNot ebookl ntro. 7444/
pBi gPi cture/ big_picture. htm </ url >
<i d>Bi gPi cture</id>
<nunber >1</ nunber >
<open>f al se</ open>
</ pageCont ent >

</ acti veNot ebook>

Figure2: An XML file with notebookmetadata



The Not ebook Dat abase

Not ebook Server

|
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Figure3: TheNotebookDatabase
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Figure4: Snapshoof XCAT SP
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Figure5: ScriptPage
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Figure6: XCAT ApplicationManagers
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Figure7: Scriptabilityof ApplicationManagers
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def

def

def

def

def

def

def

def

creat eConponent (conponent| nfo):
set Machi neNane (conponent W apper, machi neNane) :
set Creat i onMechani sm ( conponent W apper, creati onMechani sm:
creat el nstance (conponent W apper):
connect Ports (out put Port Conponent, out put Port Nane,
I nput Port Conponent, i nput Port Nane) :

start (conponent W apper, usesPort C assNane,

usesPort Type, provi desPort Nane):
kill (component Wapper, usesPortC assNane,

usesPort Type, provi desPort Nane):
i nvokeMet hodOnConponent (conponent W apper, usesPort Cl assNane,

usesPort Type, provi desPort Nane,

met hodNane, met hodPar ans) :

Figure8: JythonAPI to XCAT




Figure9: Eventvisualizershaving machineutilization events
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/// ‘ \\\ subscri belLease
h dlegvent o B ! / Do \7 starc}écontFi’r}Lie/
andl eEvent - o Ve start/continue/~ endEvent Pu
V. hand] eEvent B ~.endEvent Pul | N

Publisher Agent

: Publisher

handl eEvent
Response

Listener :

event Lease
array of events

handl eEvent -]
Response

Figurel0: The EventSubsystem



# A specialization of the generic EventlListener
cl ass MyEvent Li st ener (Event Li stener, Renotebj ect,
Subscri pti onRenewlLi st ener) :
def _init_ (self, explD):
# constructor code goes here
# Code to register with the event channe
def subscri beToLi st ener Agent (expl D, url):
# some initialization
# create an instance of the EventlListener
recei ver = MyEvent Li st ener (expl D)
# register with the Listener Agent
agent = Util.getLocal ListenerAgent(...parans...)
# Get first batch of events through agent
result = agent.startPull (tinmePeriod, filter)
# Consune list of events fromresult.events]|]
while (...interested in nore events...):
# Get next batch of events
result = agent.continuePull (result.cookie)
# Consune |ist of events fromresult.events|]
# Done pulling events

agent . st opPul | (resul t. cooki e)

Figurell: Subscribingo anEventChannel




<Machi neUtili zati onEvent >

<event Nanespace>htt p: // ww. ext rene. i ndi ana. edu/ soap/
event s/ resdat #Machi neUt i | i zati onEvent

</ event Nanespace>

<event Type>r esdat a. machi ne. utili zati on</ event Type>

<ti mestanp>2002-01-07T17: 41: 28. 072Z</ ti mest anp>

<arriveTi mest anp>2002- 01- 07T17: 41: 29. 1517

</ arriveTi mest anp>

<sour ce>r ai ni er. extrene. i ndi ana. edu</ sour ce>

<handback>r esvi z_channel </ handback>

<cpulUtilization>0.88<cpultilization>

<nmenor yUsed>123988</ nenor yUsed>

</ Machi neUtilizati onEvent >

Figurel2: An exampleXML Resourcdé=vent
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Figurel3: LinkedChemicalEngineeringCodes
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Sci ence Portal
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Figurel4: ChemicalEngineeringApplication Setup
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Figurel5: Parameteform
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