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ABSTRACT
Web InformationSystems(WIS) usethe Web paradigmandWeb
technologiesto retrieve informationfrom sourcesconnectedto the
Web,andto presentthe informationin a webhypermediapresen-
tation to theuser. Hera,a model-drivenWIS designmethodology
specifiestheprocessof integratingwebdataandtransformingit to
a hypermediapresentationto bebrowsedby anend-user. Thepro-
cessis dividedinto thefollowing principalphases:integrationand
dataretrieval, andpresentationgeneration.

Categories and Subject Descriptors
H.1 [Information Systems]: Modelsandprinciples;H.5.4[Infor-
mation Interfaces and Presentation]: Hypertext/Hypermedia—
Architectures,Navigation; D.2.2[Software Engineering]: Design
toolsandtechniques

General Terms
Algorithms,Design,Management

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

1. INTRODUCTION
Thediverseaudienceof theWorld WideWebwith differentplat-

forms (e.g.PC,PDA, WAP phone)causesthat theone-fits-allap-
proachtypical for thedesignof traditionalinformationsystemsis
not suitableanymore for Web InformationSystem(WIS) [5] de-
sign. Adaptationof thepresentedcontentbasedon a concreteuser
andplatform is a vital featureof a WIS. Moreover, the dynamic
natureof Webdataasksfor theautomatedgenerationof hyperme-
dia presentationsas WIS output. The main issuein WIS design
is thereforethespecificationof thehypermediageneration process
includingthespecificationof whichsourcesto useandhow to map
their data(integration) into thesystem.

Thereareseveral engineeringframeworks for WIS design,e.g.
XAHM [2], WebML [3], UWE [7], andAraneus[9]. This paper
presentsourmodel-drivenapproachcalledHeraandintroducesthe
transformationsoftwarethatbuildstheheartof thehypermediapre-
sentationgenerationprocess.

2. HERA METHODOLOGY
A WIS in the Heraperspective generatesa hypermediapresen-

tation in responseto a userquery. The datais retrieved from the
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Figure 1: Integration and data retrieval, and presentation gen-
eration

datarepositorycomposedof heterogeneousdatasourcesdistributed
over theWeb.

During thegenerationof theoutputwedistinguishthefollowing
phases:integrationanddataretrieval, andpresentationgeneration.
Figure1 shows thedetailsof thephasesdescribedin thefollowing
sections.

We choseto representall informationin RDF(S)[1, 8] because
of RDFSflexibility (supportingschemarefinement)andextensibil-
ity (allowing thedefinitionof new conceptsandproperties).Dueto
the lack of full-fledgedRDF-awaretransformationprocessorsand
thanksto theXML serializationof RDF, weuseanXSLT processor
(Saxon7.0)for ourmodeltransformations.For thepurposesof data
retrieval we useanadvancedRDF(S)querylanguage:RQL [6].

3. INTEGRATION AND DATA RETRIEVAL
In thisphaseseveralautonomoussourcesareconnectedto acon-

ceptualmodel by creatingchannelsthroughwhich the datawill
populatetheconceptsfrom a conceptualmodelon request.

Theconceptualmodel(CM) providesa uniform semanticview
over multipledatasourcesanddescribesaproblemdomain.CM is
composedof conceptsandconceptpropertiesthat togetherdefine
thedomainontology.

The integration model (IM) addressesthe problemof relating
conceptsfrom the sourceontologiesto thosefrom the CM. This
problemcan alsobe seenas the problemof merging or aligning
ontologies. The efforts to automatethe solution to this problem



usually do not offer good results. In our approachwe currently
rely on� a domainexpert to articulateCM conceptsin thesemantic
languageof sources.By instantiatingthe integrationontologythe
designerspecifiesthelinks betweentheCM andthesources.

The integration modelontology (IMO) is a meta-ontologyde-
scribing integration primitives that are usedboth for ranking the
sourceswithin a clusterandfor specifyinglinks betweenthemand
theCM. Themainconceptsin theIMO areDecorationandArticu-
lation.

Decorationsserve asa meansto label “appropriateness”of dif-
ferentsources(andtheirconcepts)groupedwithin onesemantically
closecluster, while articulationsdescribeactuallinks betweenthe
CM andthesourceontologiesandclarify alsothenotionof thecon-
cept’s uniquenesswhich is necessaryto performjoins from several
sources.

While the integration phase(instantiatingthe IM) is performed
only once,prior to thegenerationof thepresentation,thedatare-
trieval phaseis performedfor every query. In this phasethequery
is extendedandsplit into severalsub-querieswhicharethenrouted
to the appropriatesources.Subsequently, the resultsaregathered
andtransformedinto aCM instance.

4. PRESENTATION GENERATION
In the presentationgenerationphasethe retrieved datais trans-

formed into a hypermediapresentationsuitablefor the userplat-
form andfor the userpreferences.The presentationgenerationis
composedfrom threesteps:theapplicationmodelgeneration,the
applicationmodel instancegeneration,and the presentationdata
generation.

Theapplicationmodel(AM) describesthenavigationalaspects
of thehypermediapresentation.TheAM is composedof slicesand
slicerelationships(aggregationandnavigation)thattogetherdefine
thenavigationontology. A slice is a meaningfulpresentationunit
of somemediaitemsoriginatingfrom differentCM concepts.

In the applicationmodelgeneration the AM is convertedto an
AM template(an“empty” AM instance).In theapplicationmodel
instancegenerationtheAM is instantiatedwith theretrieveddata.
The adaptation(associationof appearanceconditionsto slice ref-
erencesbasedon theUser/PlatformProfile) is alsorealizedin this
step. In thepresentationdatagenerationtheapplicationmodelin-
stanceis translatedto browserinterpretablecode.Figure2 depicts
how threedifferenttranslationsappearin threedifferentbrowsers:
HTML browser, WML browser, andSMIL browser.

5. CONCLUSIONS
Herais a model-drivenmethodologywhich usesdifferentmod-

els for differentaspectsinvolved in thedesignof web information
systems.Thispaperbriefly describesHera’s integrationmodeland
the adaptableapplicationmodel in orderto supportan automated
processof generatingadaptablehypermediapresentationsfrom dif-
ferentsources.As awebontologylanguageis still in its infancy [4]
wechoseto representHeramodelsin RDF(S).In orderto represent
theHeradifferentmodelswe providedappropriateRDF(S)exten-
sions.TheRDF/XML modelserializationenabledtheuseof XSLT
stylesheetsas transformationspecificationsbetweenthe different
model instances.This approachproved to be satisfactoryasone
doesnotneedto usetheRDF(S)inferencerulesin thetransforma-
tion specification.As future work we plan to use(dependingon
their existence):a maturewebontologylanguagefor representing
theHeramodelsandawebontology-aware(or at leastanRDF(S)-
aware)transformationlanguageto beusedfor thespecificationof
theHeratransformations.
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Figure 2: Hypermedia presentation in different browsers
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