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Abstract

Digital Librariestodayare often monolithic systems.In the future, they will dissohe
into collectionsof electronicservices.The challengewill beto provide aninfrastructure
that supportsthe userin dealingwith this multitude of services. Suchan infrastructure
shouldoffer integratedaccesdo the combinedcontentsof multiple servicesit shouldpro-
vide active disseminatiorof new contentsandit needgo supportthe usersn locatingand
combiningthe servicesmostsuitableto their needs.

In the Global Info programinfrastructures for Digital Libraries componentf such
aninfrastructureare beingdeveloped. The federatedquery serviceDEMETRIOS andthe
alertingserviceHERMES are both integration servicesthat combineunderlyingservices,
i.e., heterogenousformation sources. The GIBRALTAR portal provides a meta-service
thatsupportgheuserin locatingandapplyingvariousDigital Library services.

1 Introduction

We expectthatDigital Librariesof thefuturewill be comprisedf alarge numberof heteroge-
neousserviceofferedby variouspartiesnvolvedin theproductiondistribution,andarchival of
digital contentsFor theuserit becomesncreasinglydifficult to dealwith a multitudeof hetero-
geneousserviceswith differentuserinterfacesandaccessnechanismsandrequiringseparate
registrations. Hencethe goalis to facilitate the interactionof the userwith a Digital Library
consistingof a setof heterogeneouservicesofferedby independenproviders. In particular
theusemeedsupportin threefields: First,usershaveto locateandcombineappropriateigital
Library servicesjncludingtradingandnegotiationof servicepropertiesuchasprices licenses
etc. Seconduserswantto searchandqueryover multiple information sources.Third, users
wantto stay up-to-dateon relevant contentof the Digital Library. In this paper we present
threeprojectsthat addresgheseissues. Theseprojectsconstitutethe programinfrastructures
for Digital Librarieswithin the GermanDigital Library initiative Global Info [Glo01].

TheDEMETRIOSfederatiorservicefor bibliographicaimetadatas beingdevelopedat Uni-
versity of Magdelurg. It supportgheflexible integrationof bibliographicaldatafrom multiple
informationsourcef varioustypes. The unified queryserviceofferedby DEMETRIOS can
beutilized by otherDigital Library servicessuchasHERMES.

TheHERMES projectat FreeUniversityBerlin hasdevelopedanalertingservicefor Digital
Libraries[FFST01]. Researcheraho have enteredheir profile of interestanto the HERMES
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system(http://hermes.inf.fu-berlin.de) are notified about matchingbibliographicalreferences
harestedfrom a variety of heterogeneouanderlyinginformation sources. This meansthat
researchergan delegatethe tedioustask of continuouslyscanningall available information
sourcedor relevantpublicationso HERMES.

Within the GIBRALTAR project at the University of Hamhurg, a comprehense user
centeredntegrationplatformfor electronicpublicationservicess beingcreated The GIBRAL-
TAR projectprovidesfundamentalnfrastructuremechanismsomprisingfacilities for typing,
trading,negotiation,andintegration. Thesemechanismsonstitutea broker for Digital Library
servicessuchasHERMES or DEMETRIOS, that are madeavailableto the userthroughthis
portal[ZWBWO0L1].

Thedevelopedfunctionalitiesmaybeusedasinfrastructuregor variouscasesn thedomain
of digital libraries. Togetherthey constituteanintegrationervironmentfor multiple aspectof
information services. To give an introductve example, considera scholarwho needsinfor-
mationon a certainresearchopic. Enteringthe GIBRALTAR portal, (s)hedecidesto search
catalogsandselectsthe servicetype catalog. The portal suggestsa setof variouscatalogs.
Sincea federatedqueryservicesuchas DEMETRIOS offers the functionality of a catalog,it
is includedaswell. The researchechoosedDEMETRIOS becausef its wide coverageand
is thusforwardedto a searchinterfacefor DEMETRIOS. After posinghis/hersearchrequests
andviewing the resultsof DEMETRIOS, the researchefinds a topic of interestaboutwhich
(s)hewantsto stayinformed, so (s)heasksfor an alertingservicethat coversthe information
sourcegelevantto this topic. The portal suggestshe HERMES alertingsystem. After enter
ing anappropriatesearchrequest HERMESwill startwatchingvarioussourcedor matching
publicationsandwill notify theresearcheaboutpositive results.

In the remainder the interoperabilityissueswithin the projectsDEMETRIOS,HERMES
andGIBRALTAR arisingfrom this scenariowill beoutlined.

2 Interoperability I ssues

The domainof electronicpublishing,aswell asits sub-domairof virtual digital libraries,con-
sistsof mary differentapplication-leel servicesncludingdocumentepositoriescatalogsre-
trieval enginesandalertingfacilities. Todaysuchtypesof servicesaremostly accessedia the
Internet,wheretypically eachoneis offeredby a differentprovider.

To constitutethefunctionalityof a Digital Library in amulti-serviceernvironment,aspecific
setof servicetypeshasto be chosenfor which the bestpossibleprovidersmustbe foundand
homogeneouslintegrated.While theidentificationof asetof interoperableservicess doneby
the GIBRALTAR web portal,integrationof differentdatasourcess provided by servicessuch
asHERMESor DEMETRIOS.

2.1 Federating Bibliographical Databases

The DEMETRIOS federationservice[EHS"00] mediatesquerieson variousbibliographical
datasourcedy offering extendedqueryprocessingapabilitieson a globalview over theinte-
grateddata. It canbe usedto supportsimplesearchscenario®n publicationsaswell asother
servicegequiringaccesso integratedmorecomplex data lik e citationindexes[SESO0Q].
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Figurel: Architectureof the DEMETRIOSfederationservice

DEMETRIOS promotesthe interoperabilitywith its clients by offering a standardIDBC
interfacethatallows to poststandardSQL queriesagainstthe integrateddata. For this purpose
it dealswith differentdatarepresentationgnodel,schemajpamongthe sourcesdatainconsis-
tencies,like overlappingdatasets,and possiblylimited query capabilitiesof the sourcesys-
tems.Theseaspectareflexibly configuredor agivenapplicationby describingheunderlying
sourcesandtheirinterdependencies.

To achieve interoperability with the sources,easily configurablelight-weight wrappers
called adaptersare used. Eachadaptercovers a classof datasources.e.g. RDBMS, XML,
HTML, Z39.50. For instance we usethe XML adapterto integratethe XML versionof the
DBLP bibliography[LeyQ1].

2.2 Harvesting Bibliographical Information

The maininteroperabilityissuefor the HERMESalertingsystem[FFS01] depictedin Fig. 2
is to interfacewith variousheterogeneouproviders of bibliographicaldataby providing ap-
propriatewrappers.We characterizeprovidersalongtwo dimensions:active vs. passve, and
proprietaryvs. standard. Active providers notify the alerting systemon new available publi-
cations,typically by e-mail. Passve providersare monitoredon a regular basisto detectnew
publicationsfor instanceby usingHyperMiew wrapperdor their Web sites[FS0J. A promis-
ing standardor passve providersis the OAl metadatdnarestingprotocol. HERMESincludesa
generionrappetrfor arbitraryOAl compliantinformationproviders.AnotherHERMESwrapper
is responsiblgor hanestingthe bibliographicdatabasesfferedby the DEMETRIOSfedera-
tion service thuscoveringall bibliographicdatasourcesntegratedby this service.An example
for amixedtypeis our projectpartnerSpringerVerlag,who notifiesvia e-mailaboutnew bib-
liographiesbecomingavailableattheir FTP sener.

Although mostinformation providers use proprietaryformats,someadhereto standards.
For instancethe Majour SGML format[Eur9]] is a quasi-standardsedby publisherssuchas
Springerto describearticlesin scholarlyjournals. Internally, we usea slightly modified XML
versionof Majour to describearticles. HERMES usesvariousformat corversiontechniques,
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Figure2: HERMESarchitecture
rangingfrom ad-hocimplementationso rule-basednethodssuchasXSLT andHyper\View.

2.3 Brokering Digital Library Services

The GIBRALTAR projectprovidesseveral system-support-mechanisrtigat dynamicallybro-
ker electronicpublishingservicesaswell asanadvanceduserinterfacein the form of aweb
portal(figure3).
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Figure3: GIBRALTAR architecture

The fundamentainfrastructureconsistsof a type managerand a tradercomponent. To-
getherthey implementthe system-lgel functionsneededor servicemediation.Thetype man-
agerincorporates sophisticatedomponent-basetype system{GZMWO01] andallows for the
handlingof publicationservicespecificationsThetraderdynamicallymaintainsarepositoryof
currentoffersandmatchesequestdor servicesn anoptimizingfashion.

Servicef remoteprovidersareintegratedthroughproxies,which arebasedn anextensi-
ble setof adapterdor differentcommunicatiorprotocols. The GIBRALTAR portalapplication
useghesystem-lgel component$o provide orientationmediation combinatiorandutilization
to endusersin apersonalizabléashion.

3 Conclusion

We have presentedhe Digital Library servicesbeing developedin the Global Info program
Infrastructures for Digital Libraries. In particular we have focusedon the interoperability
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issueshothwithin andamongtheseprojects.

Currently we areworking on makingHERMES and DEMETRIOS available throughthe
GIBRALTAR portal. This includesspecificatiorof servicedescriptionsaandtheirimplementa-
tion in form of APIs for amiddlevaresuchasCORBA.

Furtheropenissuesncludea unified mechanisnthattransparentlynanagesiseraccounts
and preference$or multiple services supportfor addingnew servicesanduserassistancen
combiningservicedo a new customizedservices.
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