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IntroductionIntroduction (1/4)(1/4)

Ontology in philosophy:

§ A discipline of philosophy since Aristotle 
384-322 BC  (Catégories) and Porphyry
233-310 AD  (Isagoge)

§ A study of  being qua being 
(view in a very general perspective) 

§ A study of the nature of possible: 
What entities possibly exist ? 

§ Study of the nature of possible: 
What are the nature and most general 
characteristics of the entities that we 
recognize as existent?

(Guarino et Welty, 2000) Porphyry (233-310 AD)
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IntroductionIntroduction (2/4)(2/4)

Ontology in computer domain:

§ Introduced in the early 90s with the DARPA project 
«Knowledge Sharing Initiative» (Patil et al.,1992);

§ Goal: to reduce the time, effort and costs required to develop 
knowledge data bases, through sharing and reuse       
(Neches et al., 1991);

§ Since we cannot share and reuse knowledge if we do not speak the 
same language and have somehow a consensus concerning the 
meanings of the concepts used to communicate, ontologies were 
introduced to describe the semantics and to make explicit the 
domain assumptions associated to the knowledge to be shared or 
reused (Davenport, Thomas H., 1993; Guarino et Schneider, 2002). 
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IntroductionIntroduction (3/4)(3/4)

§ Ontology in the computer domain:
A formal explicit description of a consensual shared understanding 
of the pertinent entities (and their interrelationships) considered as 
existing in a certain domain of knowledge, and the terms we use to 
refer to them and their agreed meanings and properties
(Gruber,1993; Rector et al., 2004).

§ Ontologies make thus possible communication among:

§ People/organizations,
§ Systems/software agents
§ People and systems 

by agreeing and sharing a common understanding about a 
conceptualisation, recognizing the existence of a set of objects and 
their relationships, as well as the terms used to refer to them and 
their agreed meanings (ontological commitment). 

(Guarino et Schneider, 2002; Rector et al., 2004).
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IntroductionIntroduction (4/4)(4/4)

Ontology in the Software Engineering:

§ Provide a source of precisely defined terms that can be 
communicated across people, organisations and applications 
(information systems or intelligent agents);

§ Offer a consensual shared understanding concerning the 
domain of discourse;

§ Render explicit all hidden assumptions concerning the entities 
pertaining to a certain domain of knowledge. 

(Gruber,. 1993; Gruninger et Lee, 2002; Garzás J., Piattini M. 2005)
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ProblemProblem

§ Despite some initial effort to develop partial ontologies

§ Software maintenance (Kitchenham, B., et al. 1999; Ruiz  et al., 2004);

§ Software measurement (Martin et Olsina, 2003);

§ Software quality (Wille et al., 2003; 2004);

§ OO Design (Garzás J., Piattini M. 2005); 

Software Engineering as a field of knowledge, still does not have a 

comprehensive detailed ontology which describes the concepts that 

domain experts agree upon, as well as their terms, definitions and 

meanings.
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JustificationJustification

§ The development of a “software engineering domain ontology”
would allow :

§ Provide a formal representation of the body of knowledge of the 
Software Engineering discipline;

§ Share and reuse knowledge accumulated until now in the 
Software Engineering field;

§ Open new avenues to automatic validation and interpretation of 
this knowledge using information systems or intelligent software 
agents.
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SWEBOK ProjectSWEBOK Project (1/2)(1/2)

§ Participants:
§ IEEE Computer Society – UQAM – ETS – ISO
§ Over 500 reviewers from the industrial and academic fields, 

government agencies, professional societies, international 
standards organisations, and research centers.

§ Goals :
§ To characterize the content of the software engineering discipline; 
§ To provide topical access to the software engineering body of 

knowledge;
§ To promote a consistent view of software engineering worldwide; 
§ To clarify the place – and set the boundaries – of software engineering 

with respect to other disciplines (such as computer science, project 
management, computer engineering, and mathematics);

§ To provide a foundation for curriculum development and individual 
certification material.

(Abran 2000; Abran et al., 2000, 2000a, 2000b)
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SWEBOK ProjectSWEBOK Project (2/2)(2/2)

§ The SWEBOK Project (Software Engineering Body of Knowledge) 
developed progressively a consensus concerning:
§ The knowledge domains contained within Software Engineering;
§ Their contents and the main references constituting the body of 

knowledge;

§ The scientific disciplines participating in each knowledge area.

§ The resulting product of the SWEBOK project it is not the body of 
knowledge itself, but rather a guide to it, permitting to gain consensus on 
the core subset of knowledge characterizing the software engineering 
discipline (Bourque, Dupuis, Abran, 1999; Abran, Moore et al., 2005 ).
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The Software Eng. OntologyThe Software Eng. Ontology

§ The SWEBOK project has allowed a progressive building of 
consensus among the experts participating to the Delphi panels, 
concerning the knowledge domains contained within of the Software 
Engineering discipline and their content;

§ The SWEBOK Guide represents an important and privileged 
information source for the construction of a Software Engineering 
domain ontology, containing validated and consensual domain 
knowledge;

§ Our approach to build a domain ontology for the Software 
Engineering using as primary information sources:

§ The SWEBOK Guide (Feb, 2005 version)
§ Technical standards (ex: 610.12-1190 IEEE;  ISO/IEC 12207-95).
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The Ontology Development Process The Ontology Development Process 
(1/5)(1/5)

§ Specification

§ Conceptualization

§ Ontologization

§ Integration

§ Operationalization

§ Evaluation

(Mendes, 2004)



Mendes, Abran, Pezzin17th SEKE July, 14-16 2005 13

The Ontology Development Process The Ontology Development Process 
(2/5)(2/5)

§ Our approach to develop the 
Software Engineering domain 
ontology requires three main 
phases:

§ Proto-ontology construction
Protos (Greek): seed, first;

§ Proto-ontology validation 
and extension (V&E) cycles

§ Ontology Operationalization
and Evaluation.
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Proto-ontology construction:
§ We started the ontology construction process with the development of a 

proto-ontology using the information contained in the SWEBOK Guide;

§ This proto-ontology represents the starting point for the development of a 
Software Engineering domain ontology: it is based on an already 
consensual domain knowledge (e.g. the SWEBOK Guide) and will serve as 
an initial focus to the domain experts starting up the ontology construction 
process;

§ The descriptions contained in the SWEBOK Guide were analysed and the 
concepts, relationships between concepts, terms and definitions were 
extracted, one SWEBOK knowledge area at a time;

§ Some definitions for the concepts extracted were complemented using the 
610.12-1190 IEEE Standard Glossary (1200+ entries);

§ Output from term extraction tools (UQAM-LANCI's NUMEXCO) are used to 
ensure completeness of the proto-ontology concepts.

The Ontology Development ProcessThe Ontology Development Process
(3/5)(3/5)
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The Ontology Development Process The Ontology Development Process 
(4/5)(4/5)

The Internal V&E cycle:

§ Internal validation cycle : ETS – UQAM;

§ Goal: 
Initial validation about the elements (concepts, attributes, 
properties and relationships) contained in the software 
engineering proto-ontology.
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The Ontology Development Process The Ontology Development Process 
(5/5)(5/5)

The External V&E cycle:
§ A series of external  proto-ontology validation and extension (V&E) 

cycles was started in June, 2005.

§ Goal:
Aided by panels of international software engineering domain 
experts, to build progressively larger consensus about the concepts, 
attributes and relationships that should be present in the final
software engineering ontology.

§ The V&E phase is performed on the conceptual level of the 
SWEBOK proto-ontology.

§ Once completed the V&E cycle, the SWEBOK ontology is translated 
to the operational level using the OWL language and an ontology 
editor.
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The V&E StrategyThe V&E Strategy (1/2)(1/2)
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The V&E StrategyThe V&E Strategy (2/2)(2/2)

§ Inputs
§ SWEBOK Guide; Technical Standards  (IEEE, ISO)
§ Proto-ontology conceptual level;
§ Participants : Domain experts (4+), Proto-ontology developer;

§ Outputs
§ Document recording the proposed modifications to concepts or 

relationships;
§ Proto-ontology : Validated and Extended;

§ Duration of the V&E sessions: 4 hours.

§ Planned 2005 Summer V&E sessions :
§ Internal (UQAM – ETS) : 1 (pre-evaluation); 
§ Regional : 3+;
§ International : 2+.
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ResultsResults (1/4)(1/4)

§ The proto-ontology development phase has identified based on the SWEBOK 
Guide:
§ Concepts:  over 6,000;
§ Normalized relationships (to limit and standardize the great variety of terms)
§ Facts: over1,200 facts (examples/instances of concepts)
§ Index: represents the structure of the SWEBOK guide 

(permit to trace back where a concept is used in the guide)
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ResultsResults (2/4)(2/4)
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ResultsResults (3/4)(3/4)
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ResultsResults (4/4)(4/4)
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SwSw. Eng. Ontology: Application. Eng. Ontology: Application
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Ontology based structured revisionOntology based structured revision
(1/3)(1/3)

SWEBOK Guide’s structured revision will ensure:

• Vocabulary usage harmonization 

• Descriptions level of detail harmonization

Value

Product

Quality

Quality 
Characteristics

Software Engineering Ontology
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Ontology based structured revisionOntology based structured revision
(2/3)(2/3)

Software Engineering Ontology:

Will help to ensure consistent vocabulary usage 
through the ten SWEBOK Guide’s knowledge 
areas (KAs)
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Ontology based structured revisionOntology based structured revision
(3/3)(3/3)

KA i

KA j

KA k

Term 1

Concept 1

Term 1

Concept 1

Term 1

Concept 2

Context 1

Context 1

Context 2

Software Engineering Ontology:  

Will help to ensure consistent vocabulary usage 
and harmonization of level of description through 
the SWEBOK Guide,  by analysis of the 
concepts and their context (neighbors concepts 
and relationships), supported by the software 
engineering ontology
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SummarySummary

§ Our project goal is to build and validate an ontology for the Software 
Engineering discipline.

§ To reach this goal, an initial domain ontology (e.g. a proto-ontology) 
was developed for the software engineering area, taking as starting 
point the consensual knowledge already acquired, structured, 
validated and made available by the SWEBOK project (SWEBOK 
Guide - Iron Man version, 18.05.2004).

§ Technical standards (IEEE and ISO) will also be used to complete
the Software Engineering Ontology, providing for definitions of the 
currently accepted terminology as well as alternate accepted terms.

§ The resulting domain ontology will integrate a set of artefacts 
corresponding to the conceptual, ontological and operational levels 
of the software engineering validated ontology.
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Research Contributions Research Contributions (1/2)(1/2)

§ Identification of the main inputs, outputs and activities to be 
performed in order to develop the domain Software Engineering 
ontology.

§ Identification of the main software engineering concepts, terms,
definitions, relationships between concepts (IsA, PartOf, and other 
specifics relationships) and axioms describing the concepts.

§ Domain expert validation of the Software Engineering Ontology.

§ Progressive building of a consensus concerning the concepts in the 
ontology aided by international software engineering domain experts.
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Research Contributions Research Contributions (2/2)(2/2)

§ The use of this “Software Engineering Ontology” may also contribute 
later to the development of additional content validation by carrying 
out automatic cross-correlation validation across the ten areas of 
knowledge in the SWEBOK Guide.

§ This next step would ensure that all concepts and definitions are used 
in a consistent fashion throughout all ten SWEBOK knowledge areas 
as well as to harmonize the level of description of the SWEBOK 
Guide content.

§ An automatic validation would also be useful in ISO, contributing to  
ISO/IEC JTC1  SC-7/SWG5 efforts towards the re-synchronisation of 
software engineering technical standards and harmonization of all 
vocabulary used by the various ISO software engineering working 
groups.
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Future WorkFuture Work
Further work in this project will include:

§ Completion of the SWEBOK Ontology V&E cycles
The validation and extension (V&E) cycles with panels of domain experts 
will produce a series of sub-ontologies that, once integrated and 
operationalized in OWL, will form the SWEBOK ontology. 

§ Cognition-communication analysis
To observe and analyse the interactions that take place among the group of 
domain experts when they are working collaboratively to validate and 
extend the SWEBOK proto-ontology.

Description and modelling the communication interactions and the cognitive 
activities that emerge within the distributed cognitive system formed by the 
experts working in the V&E of the SWEBOK ontology.

This will contribute to:
§ Identify major key issues and challenges in the ontology V&E process;
§ To formulate some recommendations aiming at improving the global

efficiency of the ontology construction process.
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