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Objectives

How are domain models used to enhance search?

For which problems is each of these domain models 
especially suited?
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Objectives
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Domain modeling schemes

Taxonomy Thesaurus Ontology
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Taxonomy
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Thesaurus
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Thesaurus
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Ontology
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Ontology

<owl:Class rdf:ID=“salsa">

<rdfs:comment>the class of the music and dancing 
style salsa.</rdfs:comment>

<rdfs:label>salsa</rdfs:label>

   <rdfs:subclassOf rdf:resource="#music"/>

   <rdfs:subclassOf rdf:resource="#dancing"/>

</owl:Class>
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Search
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Problems

• Ambiguity of language, e.g.
– Homonyms (Salsa = style of dancing, Salsa = 

dipsauce)
– Synonyms (Salsa new york style = Salsa on two)

• Differing conceptual models (Salsa in Europe vs Salsa in 
Latin America)

 Low recall and precision
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Standard search

Compensate lack of knowledge about meaning of 
words with statistical analysis
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Requirements

• Requirements of resources
– computer readable text
– At least a page of text each
– Many resources, ca 10.000
– Heterogeneous language

• Requirements of users
– Know what they are looking for
– Know domain well
– Share same vocabulary as used in resources
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Domain model enhanced search

Add context of terms to clarify meaning so that 
search is more effective
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Elements of the search process

• Resources

• Metadata

• Search engine

• Index 

• User Interface

• Result set
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Resources and metadata

Associate resources with concepts from the domain model 
 explicitly define their topic

Benefits:
• Describe non-textual resources with text, make them 

searchable like text-based resources
• Model the same domain from the perspective of 

different target groups and map them to each other  
bridge the semantic gap

• Describe resources in distributed repositories according 
to the same domain model  search in all with the 
same query
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Search engine
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Search engine and index
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Result set
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Result set
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User interface
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User interface

• Little domain knowledge
• Unfamiliar with query language
• Loosely constrained information need

Disadvantages:
• No overview of information space
• Only vertical navigation, or total confusion
• Repeating groups
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User interface

Faceted navigation:
Describe different facets (dimensions/ views/ 

perspectives) of each resource
Users combine any facets they want in the search query
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Drawbacks

Domain model:
• Modeling
• Maintenance

Metadata:
• Annotation
• Consistency
• Maintenance
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Suitability match
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Suitability match

Each domain model has specific areas of application 
for which it is suited best
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Taxonomy - suitable

User interface
Navigation – usability guidelines affect 
shape of taxonomy

Resources and metadata
Classification

Relate diverging conceptual models from different target 
groups to each other

 Several taxonomies, one for each target group
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Taxonomy - unsuitable

Modeling 
• Precise modeling of a domain
 Too little expressivity
• Complex domain
 Dimensions of domain result in repeating groups

Use in combination with top-level ontology (facets)

Application
Interoperability
 No standard for modeling or notation
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Taxonomy – benefits

• Much tool support

• Comparatively quick modeling result
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Thesaurus - suitable

Modeling
Large amount of terms

Resources and metadata
Classification

Search engine
Translation to rules to specify search query (query 

expansion/contraction)
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Thesaurus - unsuitable

Result set
Visualization 

User interface
Visualization
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Thesaurus - benefits

• Old, established craft

• Reuse of existing thesauri

• High interoperability through standardization (semi-
automatically translate to rules, RDFS, OWL etc)
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Ontology - suitable

Modeling
Precise modeling of a domain, describing domain 

knowledge

Resources
Both unstructured and structured resources.

Resources and metadata
Classification of resources required.
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Ontology - suitable

Search engine
Inferencing based on machine readable notation of 

ontology and annotations

Result set
Visualization

User interface
Visualization, faceted navigation

Application
Interoperability, standards
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Ontology - unsuitable

Modeling and application
Quick solution

– Every resource has to be annotated and 
described in RDF

– Modeling requires a lot of effort
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Ontology - benefits

• Revealing relationships that weren’t modeled 
explicitly based on inferences

• Resources can’t disappear in hyperspace because all are 
annotated

• Momentum in research community, development of 
tools and applications 
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Thank you for your attention

Questions?
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Other Ontology Representation Languages

• OWL – Web Ontology Language
– data type properties, 
– cardinality,
– more detailed range and domain specifications, 
– types of properties (transitive, symmetric, 

functional), 
– boolean combinations and enumerations

• Topic Maps
– Topics
– Associations
– Occurrences
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Modeling constructs III

Shared understanding of meaning assumed in taxonomy and 
thesaurus

Ontology makes meaning explicit:
 Specify meaning of concepts with constraints that narrow down 

the range of possible interpretations
 The more precise, the less ambiguous

Quality of ontology:
Good  precise, correct constraints
Ok  less specific constraints, more room for misinterpretation, 

danger of false agreement when mapping
Bad  wrong constraints
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Comparison of domain modeling schemes



20 July 2005 Master thesis presentation 43

Comparison properties

• Background

• Standard

• Modeling constructs

• Application



20 July 2005 Master thesis presentation 44

Background

Metaph
ysics,

Artificia
l Intelligence, 
Knowledge 
Engineering

Library SciencesNatural Sciences, 
e.g. biology, 
chemistry 

OntologyThesaurusTaxonomy
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Standard

Focus on 
Semantic Web 
technology:
W3C recommen-
dations (e.g. 
RDF Schema, 
OWL)

Thesaurus 
symbols (BT, NT, 
RT, UF, USE)

Graphical 
hierarchy

Notational

Some 
methodologies, 
but no official 
standard

ISO 2788, BS 
5723, 
ANSI/NISO 
Z39/19

noneModeling

OntologyThesaurusTaxonomy
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Modeling constructs I

typed 
hierarchical and 
associative, 
defined as 
properties

untyped 
hierarchical, 
associative 
and 
equivalence

basically 
hierarchical, but 
all types of 
relationships are 
modeled using 
the same 
notation  

Relation-
ships

conceptsmainly termsboth concepts 
and terms

Concepts

Ontology (RDF 
Schema)

ThesaurusTaxonomy
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Modeling constructs II

premainly postpreCoordination

esesvoid if 
possible

Poly-
hierarchy

Relationship 
properties and 
restricting 
properties

if required, they 
can be 
described in 
scope notes

noneProperties

Ontology (RDF 
Schema)

ThesaurusTaxonomy
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Application

classification, 
navigation, search, 
visualization, 
automated reasoning

classificatio
n, navigation, search

classification, 
navigation, search, 
visualization

OntologyThesaurusTaxonomy
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Resources

Structured      Semi-structured   Unstructured
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Search engine and index
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Result set
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Result set
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User interface

Choose vocabulary
Advanced search options

Know WHAT they are searching for
Know domain well
Know query language


