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Abstract

Digital Librariestodayareoften monolithic systems.In the future, they will dissolve
into collectionsof electronicservices.The challengewill be to provide an infrastructure
that supportsthe userin dealingwith this multitude of services. Suchan infrastructure
shouldoffer integratedaccessto thecombinedcontentsof multiple services,it shouldpro-
videactive disseminationof new contents,andit needsto supporttheusersin locatingand
combiningtheservicesmostsuitableto their needs.

In the Global Info programInfrastructures for Digital Libraries componentsof such
an infrastructurearebeingdeveloped.The federatedqueryserviceDEMETRIOS andthe
alertingserviceHERMES areboth integrationservicesthat combineunderlyingservices,
i.e., heterogenousinformationsources.The GIBRALTAR portal providesa meta-service
thatsupportstheuserin locatingandapplyingvariousDigital Library services.

1 Introduction

We expectthatDigital Librariesof thefuturewill becomprisedof a largenumberof heteroge-
neousservicesofferedbyvariouspartiesinvolvedin theproduction,distribution,andarchivalof
digital contents.For theuserit becomesincreasinglydifficult to dealwith amultitudeof hetero-
geneousserviceswith differentuserinterfacesandaccessmechanisms,andrequiringseparate
registrations.Hencethe goal is to facilitatethe interactionof the userwith a Digital Library
consistingof a setof heterogeneousservicesofferedby independentproviders. In particular,
theuserneedssupportin threefields:First,usershaveto locateandcombineappropriateDigital
Library services,includingtradingandnegotiationof servicepropertiessuchasprices,licenses
etc. Second,userswant to searchandqueryover multiple informationsources.Third, users
want to stayup-to-dateon relevant contentof the Digital Library. In this paper, we present
threeprojectsthataddresstheseissues.Theseprojectsconstitutethe programInfrastructures
for Digital Libraries within theGermanDigital Library initiativeGlobal Info [Glo01].

TheDEMETRIOS federationservicefor bibliographicalmetadatais beingdevelopedatUni-
versityof Magdeburg. It supportstheflexible integrationof bibliographicaldatafrom multiple
informationsourcesof varioustypes.Theunifiedqueryserviceofferedby DEMETRIOScan
beutilized by otherDigital Library servicessuchasHERMES.

TheHERMES projectatFreeUniversityBerlin hasdevelopedanalertingservicefor Digital
Libraries[FFS

�

01]. Researcherswho have enteredtheir profile of interestsinto theHERMES
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system(http://hermes.inf.fu-berlin.de) are notified aboutmatchingbibliographicalreferences
harvestedfrom a variety of heterogeneousunderlyinginformationsources.This meansthat
researcherscan delegatethe tedioustask of continuouslyscanningall available information
sourcesfor relevantpublicationsto HERMES.

Within the GIBRALTAR project at the University of Hamburg, a comprehensive user-
centeredintegrationplatformfor electronicpublicationservicesis beingcreated.TheGIBRAL-
TAR projectprovidesfundamentalinfrastructuremechanismscomprisingfacilities for typing,
trading,negotiation,andintegration.Thesemechanismsconstitutea broker for Digital Library
servicessuchasHERMESor DEMETRIOS,that aremadeavailableto the userthroughthis
portal[ZWBW01].

Thedevelopedfunctionalitiesmaybeusedasinfrastructuresfor variouscasesin thedomain
of digital libraries.Together, they constituteanintegrationenvironmentfor multiple aspectsof
information services. To give an introductive example,considera scholarwho needsinfor-
mationon a certainresearchtopic. Enteringthe GIBRALTAR portal, (s)hedecidesto search
catalogsandselectsthe servicetype catalog. The portal suggestsa setof variouscatalogs.
Sincea federatedqueryservicesuchasDEMETRIOSoffers the functionality of a catalog,it
is includedaswell. The researcherchoosesDEMETRIOSbecauseof its wide coverageand
is thusforwardedto a searchinterfacefor DEMETRIOS.After posinghis/hersearchrequests
andviewing the resultsof DEMETRIOS,the researcherfinds a topic of interestaboutwhich
(s)hewantsto stayinformed,so (s)heasksfor an alertingservicethat coversthe information
sourcesrelevant to this topic. Theportal suggeststheHERMESalertingsystem.After enter-
ing anappropriatesearchrequest,HERMESwill startwatchingvarioussourcesfor matching
publicationsandwill notify theresearcheraboutpositiveresults.

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

2 Interoperability Issues

Thedomainof electronicpublishing,aswell asits sub-domainof virtual digital libraries,con-
sistsof many differentapplication-level servicesincludingdocumentrepositories,catalogs,re-
trieval enginesandalertingfacilities. Todaysuchtypesof servicesaremostlyaccessedvia the
Internet,wheretypically eachoneis offeredby adifferentprovider.

To constitutethefunctionalityof aDigital Library in amulti-serviceenvironment,aspecific
setof servicetypeshasto bechosen,for which thebestpossibleprovidersmustbefoundand
homogeneouslyintegrated.While theidentificationof asetof interoperableservicesis doneby
theGIBRALTAR webportal,integrationof differentdatasourcesis providedby servicessuch
asHERMESor DEMETRIOS.

2.1 Federating Bibliographical Databases

The DEMETRIOSfederationservice[EHS
�

00] mediatesquerieson variousbibliographical
datasourcesby offeringextendedqueryprocessingcapabilitieson a globalview over theinte-
grateddata.It canbeusedto supportsimplesearchscenarioson publications,aswell asother
servicesrequiringaccessto integrated,morecomplex data,likecitationindexes[SES00].
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Figure1: Architectureof theDEMETRIOSfederationservice

DEMETRIOSpromotesthe interoperabilitywith its clientsby offering a standardJDBC
interfacethatallows to poststandardSQL queriesagainsttheintegrateddata.For this purpose
it dealswith differentdatarepresentations(model,schema)amongthesources,datainconsis-
tencies,like overlappingdatasets,andpossiblylimited querycapabilitiesof the sourcesys-
tems.Theseaspectsareflexibly configuredfor agivenapplicationby describingtheunderlying
sourcesandtheir interdependencies.

To achieve interoperabilitywith 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[Ley01].

2.2 Harvesting Bibliographical Information

Themain interoperabilityissuefor theHERMESalertingsystem[FFS
�

01] depictedin Fig. 2
is to interfacewith variousheterogeneousprovidersof bibliographicaldataby providing ap-
propriatewrappers.We characterizeprovidersalongtwo dimensions:active vs. passive, and
proprietaryvs. standard.Active providersnotify the alertingsystemon new availablepubli-
cations,typically by e-mail. Passive providersaremonitoredon a regularbasisto detectnew
publications,for instanceby usingHyperView wrappersfor their Websites[FS00]. A promis-
ing standardfor passiveprovidersis theOAI metadataharvestingprotocol.HERMESincludesa
genericwrapperfor arbitraryOAI compliantinformationproviders.AnotherHERMESwrapper
is responsiblefor harvestingthe bibliographicdatabasesofferedby theDEMETRIOSfedera-
tion service,thuscoveringall bibliographicdatasourcesintegratedby thisservice.An example
for a mixedtypeis our projectpartnerSpringerVerlag,who notifiesvia e-mailaboutnew bib-
liographiesbecomingavailableat their FTPserver.

Although most informationprovidersuseproprietaryformats,someadhereto standards.
For instance,theMajour SGML format [Eur91] is a quasi-standardusedby publisherssuchas
Springerto describearticlesin scholarlyjournals.Internally, we usea slightly modifiedXML
versionof Majour to describearticles. HERMESusesvariousformat conversiontechniques,
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Figure2: HERMESarchitecture

rangingfrom ad-hocimplementationsto rule-basedmethodssuchasXSLT andHyperView.

2.3 Brokering Digital Library Services

TheGIBRALTAR projectprovidesseveralsystem-support-mechanismsthatdynamicallybro-
ker electronicpublishingservices,aswell asanadvanceduserinterfacein the form of a web
portal(figure3).

Figure3: GIBRALTAR architecture

The fundamentalinfrastructureconsistsof a type manageranda tradercomponent.To-
getherthey implementthesystem-level functionsneededfor servicemediation.Thetypeman-
agerincorporatesasophisticatedcomponent-basedtypesystem[GZMW01] andallows for the
handlingof publicationservicespecifications.Thetraderdynamicallymaintainsarepositoryof
currentoffersandmatchesrequestsfor servicesin anoptimizingfashion.

Servicesof remoteprovidersareintegratedthroughproxies,whicharebasedonanextensi-
blesetof adaptersfor differentcommunicationprotocols.TheGIBRALTAR portalapplication
usesthesystem-levelcomponentsto provideorientation,mediation,combinationandutilization
to endusersin apersonalizablefashion.

3 Conclusion

We have presentedthe Digital Library servicesbeingdevelopedin the Global Info program
Infrastructures for Digital Libraries. In particular, we have focusedon the interoperability

4



issuesbothwithin andamongtheseprojects.
Currentlywe areworking on makingHERMESandDEMETRIOSavailablethroughthe

GIBRALTAR portal. This includesspecificationof servicedescriptionsandtheir implementa-
tion in form of APIs for amiddlewaresuchasCORBA.

Furtheropenissuesincludea unifiedmechanismthat transparentlymanagesuseraccounts
andpreferencesfor multiple services,supportfor addingnew services,anduserassistancein
combiningservicesto anew customizedservices.
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