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ABSTRACT

Web Information SystemqWIS) usethe Web paradigmand Web

technologiego retrieve informationfrom sourcesonnectedo the

Web, andto presenthe informationin a web hypermedigoresen-
tationto the user Hera,a model-drven WIS designmethodology
specifieghe procesof integratingweb dataandtransformingt to

ahypermedigresentatioro be brovsedby anend-userThe pro-

cessis dividedinto thefollowing principal phasesintegrationand

dataretrieval, andpresentatiomeneration.

Categories and Subject Descriptors

H.1[Information Systems]: Modelsandprinciples;H.5.4[Infor-

mation Interfaces and Presentation]: Hypertext/Hypermedia—
Architectules,Navigation D.2.2[Software Engineering]: Design
toolsandtechniques

General Terms
Algorithms, Design,Management

Keywords
WIS, SWIS,RDF(S),SemantidNVeb, XSLT

1. INTRODUCTION

Thediverseaudienceof the World Wide Webwith differentplat-
forms (e.g.PC, PDA, WAP phone)causeghatthe one-fits-allap-
proachtypical for the designof traditionalinformationsystemss
not suitableanymore for Web Information System(W!IS) [5] de-
sign. Adaptationof the presentedontentbasedon a concreteuser
andplatformis a vital featureof a WIS. Moreover, the dynamic
natureof Web dataasksfor the automatedjeneratiorof hyperme-
dia presentationss WIS output. The mainissuein WIS design
is thereforethe specificatiorof the hypermediagenegtion process
includingthe specificatiorof which sourcego useandhow to map
their data(integration) into the system.

Thereare several engineeringrameworks for WIS design,e.g.
XAHM [2], WebML [3], UWE [7], andAraneus[9]. This paper
present®ur model-drivenapproacttalledHeraandintroduceghe
transformatiorsoftwarethatbuildstheheartof thehypermedigre-
sentatiorgeneratiorprocess.

2. HERAMETHODOLOGY

A WIS in the Heraperspectie generates hypermedigresen-
tationin responsdo a userquery The datais retrieved from the
Copyright is held by theauthor/avner(s).
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Figure 1: Integration and data retrieval, and presentation gen-
eration
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During thegeneratiorof the outputwe distinguishthefollowing
phasesintegrationanddataretrieval, andpresentatiorgenesation.
Figurel shavs the detailsof the phaseslescribedn the following
sections.

We choseto represenall informationin RDF(S)[1, 8] because
of RDFSflexibility (supportingschemaefinementandextensibil-
ity (allowing thedefinitionof new conceptandproperties) Dueto
the lack of full-fledged RDF-avaretransformatiorprocessorsnd
thanksto the XML serializationof RDF, we usean XSLT processor
(Saxon7.0)for ourmodeltransformationsFor thepurpose®f data
retrieval we useanadvancedRDF(S)querylanguageRQL [6].

3. INTEGRATIONAND DATA RETRIEVAL

In this phaseseveralautonomousourcesreconnectedo acon-
ceptualmodel by creatingchannelsthroughwhich the datawill
populatethe conceptdrom a conceptuamodelon request.

The conceptuaimodel(CM) providesa uniform semanticview
over multiple datasourcesanddescribes problemdomain.CM is
composedf conceptsaand conceptpropertieshat togetherdefine
thedomainontology

The integration model (IM) addresseshe problemof relating
conceptsrom the sourceontologiesto thosefrom the CM. This
problemcanalso be seenasthe problemof meging or aligning
ontologies. The efforts to automatethe solution to this problem



usually do not offer good results. In our approachwe currently
rely on adomainexpertto articulateCM conceptsn the semantic
languageof sources.By instantiatingthe integrationontologythe
designerspecifieghelinks betweerthe CM andthe sources.

The integration modelontolayy (IMO) is a meta-ontologyde-
scribing integration primitives that are usedboth for rankingthe
sourceswithin aclusterandfor specifyinglinks betweerthemand
theCM. Themainconceptsn theIMO areDecomation andArticu-
lation.

Decomationssene asa meango label“appropriatenessbdf dif-
ferentsourcegandtheirconceptsproupedwithin onesemantically
closecluster while articulationsdescribeactuallinks betweerthe
CM andthesourceontologiesandclarify alsothenotionof thecon-
ceptsuniquenessvhichis necessaryo performjoins from several
sources.

While the integration phase(instantiatingthe IM) is performed
only once,prior to the generatiorof the presentationthe datare-
trieval phases performedfor every query In this phasethe query
is extendedandsplit into severalsub-queriesvhich arethenrouted
to the appropriatesources.Subsequent|ythe resultsare gathered
andtransformednto a CM instance.

4. PRESENTATION GENERATION

In the presentatiorgeneratiorphasethe retrieved datais trans-
formedinto a hypermedigpresentatiorsuitablefor the userplat-
form andfor the userpreferencesThe presentatiorgenerations
composedrom threesteps:the applicationmodelgenerationthe
applicationmodel instancegeneration,and the presentatiordata
generation.

The applicationmodel(AM) describeghe navigationalaspects
of thehypermedigresentationThe AM is composeaf slicesand
slicerelationshipgaggreyationandnavigation)thattogethedefine
the navigation ontology A sliceis a meaningfulpresentatiorunit
of somemediaitemsoriginatingfrom differentCM concepts.

In the applicationmodelgeneation the AM is corvertedto an
AM template(an“empty” AM instance).In theapplicationmodel
instancegeneratiorthe AM is instantiatedwith the retrieved data.
The adaptation(associatiorof appearanceonditionsto slice ref-
erencedasedon the User/PlatformProfile) is alsorealizedin this
step. In the presentatiomlatageneratiorthe applicationmodelin-
stancds translatedo browserinterpretablecode. Figure2 depicts
how threedifferenttranslationsappeatin threedifferentbrowsers:
HTML browser WML browser andSMIL browser

5. CONCLUSIONS

Herais a model-driven methodologywhich usesdifferentmod-
elsfor differentaspectsnvolved in the designof web information
systemsThis paperbriefly describedHera’s integrationmodeland
the adaptableapplicationmodelin orderto supportan automated
proces®f generatingdaptablénypermedigresentationfom dif-
ferentsourcesAs awebontologylanguages still in its infang [4]
we choseto represenHeramodelsin RDF(S).In orderto represent
the Heradifferentmodelswe provided appropriateRDF(S) exten-
sions.TheRDF/XML modelserializatiorenabled¢he useof XSLT
stylesheetsas transformationspecificationshetweenthe different
modelinstances.This approachproved to be satishctory asone
doesnotneedto usethe RDF(S)inferencerulesin thetransforma-
tion specification. As future work we plan to use (dependingon
their existence):a matureweb ontologylanguagefor representing
theHeramodelsandawebontology-avare(or atleastanRDF(S)-
aware)transformatiorlanguageo be usedfor the specificationof
theHeratransformations.
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Figure 2: Hyper media presentation in different browsers
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