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Abstract

We examinethe use of Web services, an XML -based
distributed object system, for developing reusable, in-
teroperable services for computational science web
portals. This paper describes a batch script genera-
tion service that serves asour prototype for evaluating
SOAP, WSDL, and UDDI. We describe steps we took
to create this service from legacy applications, inter-
operability tests between multiple clients and different
installations of the service, and evaluations of service
discovery mechanisms.
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1 Introduction

Computationagrid portalsandgrid computingen-
vironmentsaredesignedo simplify accesgo grid
technologiesand to composebasic grid services
into applicationandworking ervironmentsfor sci-
entistsandengineers.Developingtheseportalsis
a significanteffort, andportal developersoftenre-
implementservicedevelopedby othergroupsbe-
causethereare no commondiscorery andaccess
mechanismso enableportal servicesharing.
Theemepging Webservicesarchitecturenasthe
potentialto both simplify portal developmentand
increasethe flexibility and power of portals for
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users. In the Web servicesarchitecture,atomic
services,suchasjob submissionor storageman-
agementarepublishedfor useby portals,applica-
tions,or otherservicesusingXML for the service
interface, datadescription,and invocation proto-
col. Servicegnaybediscorereddynamicallyfrom

publishedservicedescriptiongplacedin queryable
directorysystems.

Using the Web servicesmodel, portal projects
canbeconstructecsspecificimplementationand
composite®f basicunderlyingcomponentsThey
canalsoprovide sharedservicedistributedamong
different projects. We have developedthe basic
portalserviceimplemetationgor our separatgor-
tal projects(HotPage[] and Gatavay [2]), soour
taskis to corvertthesento interoperatingervices.

This work is partof the Grid ComputingEnvi-
ronmentsResearchGroups [3] communityeffort
to explore the feasibility of Web servicedor Grid
portals. For this work we are developing the In-
teroperabléNeb ServicesTestbed.Our goal is to
determinea core setof portal Web services. The
proposednitial setincludesjob managementac-
countsandallocations,datamanagementevents,
Grid messagingschedulingsecurity applications,
andcollaboration.The batchscriptgeneratiorser
vice describedelow is thetestbeds first testcase
for interoperability



2 Web Services and Computing
Portals

The Web serviceconstituentpiecesare SQAP[4],
WSDL[5], UDDI[6], and WSIL[7]. SQAP and
WSDL arestandardsupportedy the World Wide
Web Consortium(W3C)[8]. We useSQAP for re-
motemethodinvocationbetweernservicesWSDL
to describeahe methodinterfacesandUDDI asthe
servicerepositoryanddiscorery system.Web ser
viceswill alsoform the basisfor the next genera-
tion of the Glohustoolkit for grid computing[9].
Theinfluenceof a Web servicesarchitectureon
the developmentof a Grid portal is demonstrated
in Figure 1, which shavs a simple,conceptuadi-
agramof how portals, applicationsand Web ser
vicesmightutilize servicegprovided by severalor-
ganizations.Sincedevelopersneedonly program
to aprotocolandinterface,implementatiordetails
of theservicebecomdrrelevant. Thediagramcon-
ceptualizeshow a portal accessedistributed Grid
Webservicedo submitajob basednasetof steps
thatflow from authenticatiorto authorizationdata
managemengandjob submission.
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Figurel: Thenext generatiorof computingportals
will becomposeaf distributed,interoperabléVeb
services

The stepsare as follows: (1) the Texas Portal
(TP) authenticates uservia MyProxy Web Ser
vice [10]; (2) TP checksresourcestatus;(3) TP
check AKENTI authorization[11]; (4) TP pulls

filesfrom collection;(5) TP submitrequesto Job-
Submit web service (JSWS); (6) JSWS submits
requestto Batch Script GeneratoWs; (7) JISWS
submitsrequestto GRAM gateleeper;(8) when
doneTP sendsrequesto (9) SRB-WSto migrate
filesinto collection.

This exampledemonstratethe naturalcompos-
ite natureof distributed Web servicesandthusthe
importanceof interoperability We mustnow test
thesddeashy evaluatingtheexisting specifications
andtoolsto seeif they meetourrequirements.

3 Batch Script Web Service

The Batch Script GenerationwWeb Service(BSG-
WS) describedhereis our communitys first ex-

ampleof aninteroperabléNeb service. Working
scriptgeneratorsvere previously developedinde-
pendentlyby our groupsto supportPBS (Gate-
way), LoadLeveler (Hotpage)andLSF (HotPage).
Becausamplementationsalreadyexistedand had
no specialsecurityrequirementsthe script gener

atorswere naturalcandidateso be corvertedinto

aninteropabléNebservice.

The BSG-WS makes one method (batchGen)
available to clients througha SQAP-encodedre-
moteproceduresall. TheJavadeclaratiorof batch-
Genis simply public Sring batchGen(String xml-
Sring) . Theinput to the RPC methodbatchGen
is astringof XML thatdescribeghe batchjob pa-
rametersThegeneratedbatchscriptis returnedas
anotherstring.

The BSG-WScorverts the input string into an
XML documentobject, which is parsedand vali-
dated. Validation detectsusererrorsin the input
XML, reducingcompleity of the Web serviceby
alleviating someof the needfor error checkingin
the Web servicecode. The validatedand parsed
XML documentobjectis passedo a broker that
extractsthe batchscheduletype. If the scheduler
type is not supportedoy the web service,thena
messagéo that effect is returnedto the client. If
the scheduleris supported thenthe XML docu-
ment objectis passedio a handlerfor that spe-
cific schedulerTheschedulehandlersarecustom-
written methodsthat generatea batchscript given
an XML documentbasedon a specificDTD and



returnthe generatedatchscriptasa string. The
Web servicethenpasseshe generatedtring back
to theclient astheresultof the SOCAP RPCquery
Thisis summarizedn Figure?2.

SOAP RPC Request SOAP RPC Response

-

XML Job batchGen SOAP Batch
Description RPC Method Script
Java Xerces XML Parser
BatchScript
. Generation

Scheduler Broker LSF
———— 1-Extract Scheduler Type
2-Pass DOM to correct handler NQE

DOM Object

Loadleveler

etc

Figure2: The batchscriptgeneratiorservicesup-
portsmultiple queuingsystemghroughasinglein-
terface.

WSDL is usedto declaremethodinterfacesin
XML. It is straightforvard to corvert the method
definitionabove into WSDL. We found no impor
tant difficulties using WSDL to invoke the Java-
basedservicewith clientswritten in both Java and
Python. We note however, that the batch script
parameterequeststring is a good candidatefor
a WSDL complType. This will presenta more
interestingcasefor interoperability testingobject
passingoetweerdifferentprogramminganguages
usingXML astheintermediary

UDDI (for Uniform Description Discovery, and
Integration) is usually presentedhsthe discovery
mechanisnfor WebservicesUDDI specifications
include a containerhierarchyfor describingdata
andanAPI for queryingandsearchingrepository

We have createdentriesfor our prototypeWeb
servicein a UDDI repository UDDI businessen-
tities map directly to the portal serviceproviders
(Gatevay and HotPage). Eachentity hasone or
moreservicegthe batchscriptgeneratarplus ad-
ditional servicessuchasjob submissiorand con-
text management)We usethe servicebindingsto
point to the SOAP web senersthatrun the BSG-

~

WS. We publishtheWSDL interfacesin the UDDI
directoryasURLs.

UDDI queriesand subsequenteb servicein-
teractionsinvolve multiple seners. A userinter
actswith a web sener that controlsthe userin-
terface (Ul). The Ul senerin turn containscom-
ponentghatimplementSQAP callsandresponses
with theUDDI senerandtheserviceprovider. The
userfirst requestsa searchfor aserviceprovider, a
particularserviceby name,or a servicewith cer
tain capabilities.Thelattertype of requesis illus-
tratedby thesearcHor abatchscriptgeneratothat
supportsa particularqgueuingsystem.Basedonthe
searchresultstheusercanthenselectheappropri-
ateservice.The Ul sener obtainsfrom the UDDI
directorythe locationof the serviceprovider. The
Ul alsoobtainsthelocationof theWSDL file from
the UDDI directoryandusesthis to setup there-
questdo the selectedserviceprovider.

The UDDI repositorys main strengthis its
searchingapabilities Eachportionof theUDDI's
datahierarchyis searchablethe repositorycanbe
searchedwith wild cardsandpartial matchesfor
particularbusinessentities, which canin turn be
searchedor matchingservicesandsoon.

The BSG-WS presentsa twist on the UDDI
searchcapabilties. There are several different
queuingsystemsavailableto endusers,andthese
arenotall supportedy bothservicesasdescribed
abore. The end user will typically searchthe
UDDI by the desiredqueue:a searchfor PBSwill
list Gatavay, and so on. Overlappingsupportfor
queueswill producemultiple searchresults. The
user can then selectthe desiredservice provider
andexecutetheservice.

The difficulty we encounteredvas that there
was no straightforvard way to distinguisha PBS-
supportingservicefrom a LSF- or LoadLeveler
supportingservice. UDDI provides Category and
Identifer structures,but theseare gearedtoward
standard external commercialclassificationsand
arenotappropriatdor ourservice.Foratemporary
workaroundwe placedhedistinguishingnforma-
tion into eachservice$ descriptionfield, but this
mustusean adhocformat. In orderfor UDDI to
be usefulfor interoperablecomputing(ratherthan
business)serviceslike BSG-WS, bodiessuchas
the GCE mustdefinea servicetaxonomyand ex-



tendUDDI appropriately

Alternatives to UDDI, including WSIL and
XML databasesxist andmay be moreappropri-
atefor computinggrids. Theseneedmoreinvesti-
gation. We believe that informationandresource
discorery remainsanopenarea.

4 Conclusions

We have presentedhe designanddevelopmentof
asimpleinteroperabldgatchScriptGeneratokiVeb
Service,which we have sharedbetweenour web
portals. This has demonstratedhe feasibilty of
corverting existing portal functionsinto Web ser
vices. Adherenceo emepging standardsn devel-
oping future grid applicationwill easethe taskof
portal developersand provide new levels of flexi-
bility andpowerto portalusers.

Thework descirbedereis thefirst steptowards
developing a suite of interoperablecore services
and composingthem into single applications,as
summarizedn Figurel. Futurework will include
developingcommoninterfacesfor more core ser
vices, evaluating security issues,and developing
techniquedo bind core servicesinto single com-
positeservices.
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