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Sinceits creation,the World Wide Web openedup the possibilitiesof global training,which canbe accessedby any user,
any time, and in any location.This circumstancehasdeterminedthe developmentof a lot of coursesteachingmultiple
subjectsandusingthe web asa delivery medium.Web-basedcourseshavebeenclassified(Steed1999) into threegeneral
categories:textandgraphicscourses,interactivecoursesandinteractivemultimediacourses.Most of thecurrentcoursesfall
into the first categoryand they arecloseto the traditionalbook-basedcourses.Secondcategoryshowsthe importanceof
interactivityasa way for engagingtheuser’smind andstimulatingthelearning.Theintroductionof multimediaelementsin
the third category adds richer resources for enhancing the effectiveness of the user learning. 

The developmentof web-basedcoursesin areassuchasComputingandother technicalsubjectssharespreviousfeatures.
Most of themhavebeendevelopedasa supportor a complementfor the traditionalbook-basedcourses.Theyareoriented
towardsuniversitydegreestudentsandin this context,it is not frequenttheuseof specificationanddesignmethodologiesso
theresultantapplicationis hardto keepupdatedor beingreused.However,thetopicstaughtin thesecoursesareassociated
to complextechnologiesthat combinea lot of conceptsthat can be viewed from different points and accessedthrough
multiple paths.Hypertextmodelsaregoodcandidatesto representtheseunits of informationandtheir links, but they are
unable to describe contents of multimedia information and their temporal and synchronisation relationships.

Furthermore,computing courseshave experimentaland technical featuresthat make interesting the deployment of
interactiveandmultimediaresourcesascomponentsof thecourse.More advancedcoursesintroducethis typeof resources
suchassimulations,accessto remotelaboratories,graphicanimations,virtual reality scenarios,... Suchresourcesenhance
the descriptionof a topic but introducemorecomplexrelationshipsaswell. In this context,hypermediamodelsprovidea
powerful way to represent this kind of resources and also to model sophisticated navigational capabilities. 

There are several hypermedia models but most of them are limited to specific authoring or programming tools. Other models
cannotbeusedto definesomefeaturesof hypermediaapplicationssuchastheheritageof commoncharacteristicsbetween
elementsof themodelor thecreationof dynamiclinks. Thecurrentpaperproposestheuseof Labyrinthhypermediamodel
(Diaz et al. 1997) for specifying web-based courses on Computing.

An abstractmodellike Labyrinth is a powerful tool for designinghypermediaapplicationssuchasawebcourse.It provides
an unambiguousdescriptionof the static componentsof a multimedia courseas well as the definition of the dynamic
interactionsbetweenthesecomponents.The Labyrinth model representsa hypermediaapplicationby meansof a Basic
Hyperdocument.In addition,eachuseror groupof userscanhavea PersonalizedHyperdocumentin which userscanadapt
or modify thecomponentsof theBasicHyperdocumentto their own requirements(e.g.student'sknowledgein orderto get
an individualizedlearning).The Basic Hyperdocumentis composedby the following elements:Users,Nodes,Contents,
Anchors, Links, Attributes and Events. 

A contributionof the paperis the managementof active contentssuchassimulatorsand other programbasedresources,
within the Labyrinth model.This includesthe managementof eventsto obtain relevantinformation relatedto the useof
these resources.

In the context of Computing, an example of hyperdocument has been generated to show its application to the topic described
above.It is partof a distancelearningprojectat theSchoolof Computingin theUniversidadPolitécnicadeValencia.Fig. 1
showsthedistributionof elementsin thehyperdocumentexamplehavinga root node(“IntroductionNode”) which presents
the basicconceptsof the Memory Management.The first part of the nodeincludesa specialtype of content(contextual),
called“Introductionguide” thatactsastheplot of theremainderof contents.Thenextcontentis a definition of thememory
conceptfrom an operatingsystempoint of view. It has attacheda graphic animationcontentthat showsa graphicand
interactive view of an example of memory area. 



Fig. 1.- Example of hyperdocument.

The paperalso presentsa designstrategyto createweb-basedcoursesfrom a hypermediaspecification.To date web
applicationdevelopmenthasbeenfocusedon thetoolsandlittle attentionhasbeenpaidto thedevelopmentprocessitself. In
(Fraternali1999) thereis an overviewof tools for web development,mainly orientedto data-intensiveapplications.Other
approachessuchasthepresentedin (Conallen1999)intendto modela webapplicationusinga formal notation(e.g.UML).
For web applications,thereis an objectorientedmodelcalledDOM (DocumentObjectModel), which is becominga web
standard [http://www.w3.org/DOM/]. 

The option chosenhereis the useof the DOM as the basisto implementWeb-courses.Its main purposeis to define “a
platform - andlanguageneutralinterface- that allows programsandscriptsto dynamicallyaccessandupdatethe content,
structureand style of documents”.DOM can useHTML to representmost objectsof a Labyrinth coursespecification.
However,theHTML formatimposesthepresentationaspectswhenthecoursedocumentis browsed.In orderto separatethe
coursecontentsfrom thevisualpresentationof thesecontents,a languagesuchasXML (ExtensiveMarkup Language)can
be used.XML allows theauthorto definehis own tagsandhis own documentstructure.This aspectis fundamentalin the
coursedesignbecausein this context, there are multiple sourcesof information eachone with its own structureand
characteristics. Some of these sources can have a predefined syntax. 

In this work, oneof themaincontributionsis to showhow to translatetheLabyrinthentitiesto a modellike DOM basedon
entities such as Document, Nodes, Elements or Attributes. 

The main problemto apply thesedesignand implementationstrategiesis the lack of tools to supportthem.Futureworks
plan to develop this kind of tools.
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