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Motivation and Goals

Effectiveness of creating tools for e-learning
software tools development together with corresponding 
infrastructure
content creation and maintenance

The goal is authoring once, delivering many
Developments of content models usable for many 
applications

application domain model (concepts)
information space (information fragments)
user model
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Process of Content Development

Design and structuring of knowledge space
Design of generic user model
Design a set of goals
Design and structuring of information space
Interconnection of knowledge space with 
information space
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Content Representation

Relational database
information content represented as a set of 
interconnected tables
concept property = attribute in the relational data model
good performance, low reusability 

XML-based language
content represented as values or attributes of specific 
tags
better flexibility
only general syntax without formally defined semantics 
→ difficulties with reasoning



SMAP 2006, Athens, December 4-5, 2006 5

Content Representation (cont.)
Ontology

an explicit shared specification of the conceptualization of a 
domain
RDF/OWL takes XML representation (syntax) and eliminates 
its disadvantage by defining a vocabulary for describing 
properties and classes

Advantages of using ontology
sharing (common understanding of domain)
reusability of models
reasoning

Disadvantages of using ontology
non-uniform list of ontologies, various vocabularies
difficult to model adaptation knowledge 
complexity of transformation ontology into the existing models
immaturity of tools for creating and manipulation with ontologies
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Content Sharing

Bottleneck of content-oriented web-based 
systems 

creating a schema of the domain 
and instances of it 

How to share the content
commonly accepted model
designing converters between various 
representations

Interbook → AHA!
MOT (My Online Teacher) → AHA!, WHRULE

defining intermediate format
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Domain Model Schema 
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Method for Modeling the Content 
1. Specify the concept classes and the concept 

class hierarchy
2. Define attributes for the concept classes

data attributes
domain attributes
user attributes

3. Specify and type relations between concepts 
of specified classes

4. Create concept instances as the class 
instances of the ontology

5. Deliver the ontology content into existing 
adaptive system
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Core Ontology of the Content Model

View Attribute
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Experiments with Content Transformation

Development of an ontology for the educational 
course of programming (Lisp and Prolog using
program schemata and exercises)
Filling ontology  - instances
Transformation of the content into existing adaptive 
hypermedia system (AHA!)
Software support

ontology creation and editing
import of existing ontology
export of ontology into intermediate format (CAF, CAFE)
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Experiments with Content Transformation

MOT CAF AHA!
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Programming Course Domain Model
ProgrammingExercises

TemplateConcept

TemplateUsage

ExerciseDefinition ExerciseSolution

hasExerciseSolution*

ExerciseConcept

hasExerciseDefinition*

hasTemplateUsage* hasTemplateExercise*

hasSubTemplate*

hasExercise*hasTemplate*
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Common Adaptation Format (CAF)

CAF domain model concept

goal model

concept

concept attribute
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link
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CAFE (CAF Extended)

CAFE domain model concept

concept

concept

attribute

attribute

attributeconcept attributes

domain attributes

user attributes

concept relations relation

relation link

relation link
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Experiments with Content Transformation
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Ontology Editor

hierarchy of concept classes

instances

relations to other concept classes

concept attributes domain attributes user attributes
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Transformed Content in AHA!
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Conclusions
Modeling using a metaphor “authoring once, 
delivering many”
Use of ontology as knowledge representation in 
adaptive web-based applications

it allows building both closed and open corpus systems 
using the same processes
development of adaptive application domain model –
explicit definition of semantics
sharing and reuse of the content and structure of adaptive 
applications
utilization of existing ontology as a domain model

Variability of ontology structure without the loss of  
ontology data
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Future Work
Integration of our software solution into 
“standard” solutions (e.g., Protégé)
Transformation of domain model application info 
other adaptive systems
Standardization of the CAFE format for 
transformation adaptive applications between 
adaptive web-based systems
Creation of web services for sharing the 
ontology
Application of new possibilities of adaptation 
based on ontology reasoning


	Modeling the Content �of Adaptive Web-Based System Using an Ontology
	Motivation and Goals
	Process of Content Development
	Content Representation
	Content Representation (cont.)
	Content Sharing
	Domain Model Schema 
	Method for Modeling the Content 
	Core Ontology of the Content Model
	Experiments with Content Transformation
	Experiments with Content Transformation 
	Programming Course Domain Model
	Common Adaptation Format (CAF)
	CAFE (CAF Extended)
	Experiments with Content Transformation 
	Ontology Editor
	Transformed Content in AHA!
	Conclusions
	Future Work

