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Abstract
We examine the 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 as our 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

Computationalgrid portalsandgrid computingen-
vironmentsaredesignedto simplify accessto grid
technologiesand to composebasicgrid services
into applicationandworkingenvironmentsfor sci-
entistsandengineers.Developingtheseportalsis
a significanteffort, andportaldevelopersoftenre-
implementservicesdevelopedby othergroupsbe-
causethereareno commondiscovery andaccess
mechanismsto enableportalservicesharing.

Theemerging Webservicesarchitecturehasthe
potentialto both simplify portal developmentand
increasethe flexibility and power of portals for

users. In the Web servicesarchitecture,atomic
services,suchas job submissionor storageman-
agement,arepublishedfor useby portals,applica-
tions,or otherservices,usingXML for theservice
interface, datadescription,and invocation proto-
col. Servicesmaybediscovereddynamicallyfrom
publishedservicedescriptionsplacedin queryable
directorysystems.

Using the Web servicesmodel, portal projects
canbeconstructedasspecificimplementationsand
compositesof basicunderlyingcomponents.They
canalsoprovidesharedservicesdistributedamong
different projects. We have developedthe basic
portalserviceimplemetationsfor ourseparatepor-
tal projects(HotPage[1] andGateway [2]), so our
taskis to convert theseinto interoperatingservices.

This work is partof the Grid ComputingEnvi-
ronmentsResearchGroup’s [3] communityeffort
to explore the feasibility of Webservicesfor Grid
portals. For this work we aredeveloping the In-
teroperableWeb ServicesTestbed.Our goal is to
determinea coresetof portal Web services.The
proposedinitial set includesjob management,ac-
countsandallocations,datamanagement,events,
Grid messaging,scheduling,security, applications,
andcollaboration.Thebatchscriptgenerationser-
vice describedbelow is thetestbed’s first testcase
for interoperability.



2 Web Services and Computing
Portals

The Web serviceconstituentpiecesareSOAP[4],
WSDL[5], UDDI[6], and WSIL[7]. SOAP and
WSDL arestandardssupportedby theWorld Wide
WebConsortium(W3C)[8]. We useSOAP for re-
motemethodinvocationbetweenservices,WSDL
to describethemethodinterfaces,andUDDI asthe
servicerepositoryanddiscovery system.Webser-
viceswill alsoform thebasisfor thenext genera-
tion of theGlobustoolkit for grid computing[9].

Theinfluenceof a Webservicesarchitectureon
the developmentof a Grid portal is demonstrated
in Figure1, which shows a simple,conceptualdi-
agramof how portals,applicationsand Web ser-
vicesmightutilize servicesprovidedby severalor-
ganizations.Sincedevelopersneedonly program
to a protocolandinterface,implementationdetails
of theservicebecomeirrelevant.Thediagramcon-
ceptualizeshow a portal accessesdistributedGrid
Webservicesto submita job basedonasetof steps
thatflow from authenticationto authorization,data
management,andjob submission.

Figure1: Thenext generationof computingportals
will becomposedof distributed,interoperableWeb
services

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

files from collection;(5) TPsubmitrequestto Job-
Submit web service(JSWS); (6) JSWSsubmits
requestto BatchScript GeneratorWS; (7) JSWS
submitsrequestto GRAM gatekeeper;(8) when
doneTP sendsrequestto (9) SRB-WSto migrate
files into collection.

Thisexampledemonstratesthenaturalcompos-
ite natureof distributedWebservicesandthusthe
importanceof interoperability. We mustnow test
theseideasbyevaluatingtheexistingspecifications
andtoolsto seeif they meetour requirements.

3 Batch Script Web Service

The BatchScript GenerationWeb Service(BSG-
WS) describedhere is our community’s first ex-
ampleof an interoperableWeb service. Working
script generatorswerepreviously developedinde-
pendentlyby our groupsto supportPBS (Gate-
way),LoadLeveler(Hotpage)andLSF (HotPage).
Becauseimplementationsalreadyexistedandhad
no specialsecurityrequirements,thescript gener-
atorswerenaturalcandidatesto be convertedinto
aninteropableWebservice.

The BSG-WS makes one method(batchGen)
available to clients througha SOAP-encodedre-
moteprocedurecall. TheJavadeclarationof batch-
Genis simply public String batchGen(String xml-
String) . The input to the RPCmethodbatchGen
is a stringof XML thatdescribesthebatchjob pa-
rameters.Thegeneratedbatchscriptis returnedas
anotherstring.

The BSG-WSconverts the input string into an
XML documentobject,which is parsedandvali-
dated. Validationdetectsusererrorsin the input
XML, reducingcomplexity of theWebserviceby
alleviating someof theneedfor error checkingin
the Web servicecode. The validatedand parsed
XML documentobject is passedto a broker that
extractsthebatchschedulertype. If thescheduler
type is not supportedby the web service,then a
messageto that effect is returnedto the client. If
the scheduleris supported,then the XML docu-
ment object is passedto a handlerfor that spe-
cific scheduler. Theschedulerhandlersarecustom-
written methodsthatgeneratea batchscriptgiven
an XML documentbasedon a specificDTD and



return the generatedbatchscript asa string. The
Webservicethenpassesthegeneratedstringback
to theclient astheresultof theSOAP RPCquery.
This is summarizedin Figure2.
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Figure2: Thebatchscriptgenerationservicesup-
portsmultiplequeuingsystemsthroughasinglein-
terface.

WSDL is usedto declaremethodinterfacesin
XML. It is straightforward to convert the method
definitionabove into WSDL. We foundno impor-
tant difficulties using WSDL to invoke the Java-
basedservicewith clientswritten in bothJava and
Python. We note however, that the batch script
parameterrequeststring is a good candidatefor
a WSDL complexType. This will presenta more
interestingcasefor interoperability, testingobject
passingbetweendifferentprogramminglanguages
usingXML astheintermediary.

UDDI (for Uniform Description,Discovery, and
Integration) is usually presentedas the discovery
mechanismfor Webservices.UDDI specifications
include a containerhierarchyfor describingdata
andanAPI for queryingandsearchingarepository.

We have createdentriesfor our prototypeWeb
servicein a UDDI repository. UDDI businessen-
tities map directly to the portal serviceproviders
(Gateway and HotPage). Eachentity hasone or
moreservices(thebatchscriptgenerator, plusad-
ditional servicessuchasjob submissionandcon-
text management).We usetheservicebindingsto
point to theSOAP web serversthat run theBSG-

WS.WepublishtheWSDL interfacesin theUDDI
directoryasURLs.

UDDI queriesandsubsequentWeb servicein-
teractionsinvolve multiple servers. A userinter-
actswith a web server that controls the user in-
terface(UI). The UI server in turn containscom-
ponentsthat implementSOAP callsandresponses
with theUDDI serverandtheserviceprovider. The
userfirst requestsasearchfor aserviceprovider, a
particularserviceby name,or a servicewith cer-
taincapabilities.Thelattertypeof requestis illus-
tratedby thesearchfor abatchscriptgeneratorthat
supportsaparticularqueuingsystem.Basedonthe
searchresults,theusercanthenselecttheappropri-
ateservice.TheUI server obtainsfrom theUDDI
directorythe locationof theserviceprovider. The
UI alsoobtainsthelocationof theWSDL file from
theUDDI directoryandusesthis to setup the re-
queststo theselectedserviceprovider.

The UDDI repository’s main strength is its
searchingcapabilities.Eachportionof theUDDI’s
datahierarchyis searchable:therepositorycanbe
searched(with wild cardsandpartialmatches)for
particularbusinessentities,which can in turn be
searchedfor matchingservices,andsoon.

The BSG-WS presentsa twist on the UDDI
searchcapabilties. There are several different
queuingsystemsavailableto endusers,andthese
arenotall supportedby bothservices,asdescribed
above. The end user will typically searchthe
UDDI by thedesiredqueue:a searchfor PBSwill
list Gateway, andso on. Overlappingsupportfor
queueswill producemultiple searchresults. The
usercan then selectthe desiredserviceprovider
andexecutetheservice.

The difficulty we encounteredwas that there
wasno straightforward way to distinguisha PBS-
supportingservicefrom a LSF- or LoadLeveler-
supportingservice. UDDI providesCategory and
Identifer structures,but theseare gearedtoward
standard,external commercialclassificationsand
arenotappropriatefor ourservice.Foratemporary
workaround,weplacedthedistinguishinginforma-
tion into eachservice’s descriptionfield, but this
mustusean adhocformat. In order for UDDI to
beusefulfor interoperablecomputing(ratherthan
business)serviceslike BSG-WS,bodiessuchas
the GCE mustdefinea servicetaxonomyandex-



tendUDDI appropriately.
Alternatives to UDDI, including WSIL and

XML databases,exist andmaybe moreappropri-
atefor computinggrids. Theseneedmoreinvesti-
gation. We believe that informationandresource
discovery remainsanopenarea.

4 Conclusions

We have presentedthedesignanddevelopmentof
asimpleinteroperableBatchScriptGeneratorWeb
Service,which we have sharedbetweenour web
portals. This hasdemonstratedthe feasibilty of
converting existing portal functionsinto Web ser-
vices. Adherenceto emerging standardsin devel-
oping future grid applicationwill easethe taskof
portal developersandprovide new levels of flexi-
bility andpower to portalusers.

Thework descirbedhereis thefirst steptowards
developing a suite of interoperablecore services
and composingthem into single applications,as
summarizedin Figure1. Futurework will include
developingcommoninterfacesfor morecoreser-
vices, evaluatingsecurity issues,and developing
techniquesto bind coreservicesinto singlecom-
positeservices.
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