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|ntroduction @4

Ontology in philosophy:

" Adiscipline of philosophy since Aristotle
384-322 BC (Cateégories) 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 ? z -
"  Study of the nature of possible: L e D
What are the nature and most general ) “ess WOREEESE
characteristics of the entities that we
recognize as existent? W A
(Guarino et Welty, 2000) Porphyry (233-310 AD)
3
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|ntroduction /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).

17th SEKE July, 14-16 2005 4 Mendes, Abran, Pezzin



|ntroduction @ra

" 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).

17th SEKE July, 14-16 2005 5 Mendes, Abran, Pezzin
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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; Garzas J., Piattini M. 2005)

17th SEKE July, 14-16 2005 6 Mendes, Abran, Pezzin



Problem

= 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 (Garzas 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.

17th SEKE July, 14-16 2005 7 Mendes, Abran, Pezzin



Justification

" 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.

17th SEKE July, 14-16 2005 8 Mendes, Abran, Pezzin



SWEBOK P roj ect a2

" Participants:
" |EEE 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 Project ¢z

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 ).

Softwiare Engineering
Eody of Knowledge

Software
Software Software Software Software Software c :ﬁd“‘“;i o |l E 5"'.“‘ Bm"‘“’.e Elf"'. REIE Engineaing Software
Requirerments Design Construction Testing NMaintenance ™ ng nd x ng Tools and Quality

Management Management Process Method

17th SEKE July, 14-16 2005 10 Mendes, Abran, Pezzin




The 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;

=  QOur 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).

17th SEKE July, 14-16 2005 11 Mendes, Abran, Pezzin



The Ontology Development Process

(1/5)

= Specification

= Conceptualization
= Ontologization

" |ntegration

= Operationalization

= Evaluation

(Mendes, 2004)
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The Ontology Development Process

(2/5)
= Qur approach to d_evelop thg coctpmes —
Software Engineering domain speciiaion
ontology requires three main U oo s
p h ases : Z:> fronadas fegien ‘JHidation et estercion
J L {rtamal et Exemd Cycles)
. ] [If Conceptuaization mﬁxzﬂgﬁ:
Proto-ontology construction | [ N T3 1]
Protos (Greek): seed, first; —— @ St
Il . ogization
. . N ]\/I ] ‘lidated Concepbal Ontakgy
" Proto-ontology validation D e
and extension (V&E) cycles !
> Opzratioralz ation
@__—_-—— Cperational Ontology
" Ontology Operationalization | o

and Evaluation.
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The Ontology Development Process

(3/5)

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);

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

17th SEKE July, 14-16 2005 14 Mendes, Abran, Pezzin



The Ontology Development Process

(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.

17th SEKE July, 14-16 2005 15 Mendes, Abran, Pezzin



The Ontology Development Process

(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.

17th SEKE July, 14-16 2005 16 Mendes, Abran, Pezzin



The V&E Strategy @2

SWEBOK Guide

kA1

Software Engineering Proto-ontology

kAZ kA0

IEEE and IS0 :Vl\
Stamdards

Toolsfor |::>

Proto-ontology building kAl kAZ . kA0

conceptudization
=nd ontology editing

UQAMETS

Tool=sfor conceptudizaion
=nd ontology editing

17th SEKE July, 14-16 2005

N

|’> validation Cycle

Level | {Intemal) Validated Proto-Ontol ogy

Experts
{Intemational) Revision and Validation |I: Software Engineering
Cycle Level Il {(Extemal) Domain Ontology
Tod=for conceptudizgion
=nd ontology editing
IEEE amd 150 @
Standards
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The V&E Strategy 2

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

" Qutputs

" 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+;
"  |nternational : 2+.

17th SEKE July, 14-16 2005 18 Mendes, Abran, Pezzin



Results (14

. Thedproto-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: overl,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)

Relationships | Index | Concepts Facts

SWEBOK (Main structure) 6 0 39 57
KA 01 Introduction 25 0 673 14
KA 02 Software Requirements 41 44 205 72
KA (3 Software Design 46 45 267 200
KA 04 Software Construction 23 20 200 62
KA 05 Software Testing 97 101 1048 165
KA 06 Software Maintenance 47 45 725 141
KA 07 Software Configuration Management 51 56 9260 102
KA 08 Software Engineering Management 40 38 1059 109
KA (9 Software Engineering Process 45 37 562 134
KA 10 Software Engineering Tools and Methods 19 51 198 58
KA 11 Software Quality 37 34 412 82
CH 12 Related Disciplines of Software Engineering 12 0 164 32

TOTAL 471 6512 1228
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Software Engineering
Body of knowledge
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SWEBOK k_ ______ hasVergon———————] SWEBOK Guide - — —hasPand OfExperts——p  Panel of Experts |
GuideVersion | L I |
HWWQ@TJM Industrial Advisory
Board
hasStructural Part 0 b
"/4—/ Reviewer Team I
CH1 hesStructural Pert hasStructural Part \S L 1
Introduction to the Guide "N FesSruchrdbat
\,
hesStructural Part i RicturaPart \\‘
« \\
\,
CH?2 CH3 g CH4 ha@ructurd;a;t CH5 CH 6
Software Requirements / Software Design / Software Construction Software Testing Software Maintenance
7/ \,
/ /// \‘ \
4 CH 10
CH7 CH8 CH9 . . poftware Engineering Tools Softwgr_'eléualit
Software Configuration Software Engineering Softwalrje Engineering and Methods d
Management Management rocess
Appendix
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Sw. Eng. Ontology: Application

Software Engineering
Body of Knowledge
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CHAPTER 11

Ontology based structured revision

(1/3)

Software Engineering Ontology

SOFTWARE QUALITY

ACRONYMS

CMMI [ Capability Matusity Model Integrated

COTS Commercial Off-the-Shelf Software
PDCA Plan. Do. Check. Act

[ SQA [ Software Quality Assurance
SQM Software Quality Management
TOM Total Qualiry Management

[ vav | Verification and Validation
INTRODUCTION

What is software quality, and why is it so important that it
be pervasive in the SWEBOK Guide? Over the years,
authors and organizations have defined the term “qualiry™
differently. To Phil Crosby (Cro79). it was “conformance to
user requirements,” Watts Humphrey (Hum89) refers to it as
“achieving excellent levels of fitness for use,” while IBM
coined the pliase “market-driven quality.” which is based on
achieving total customer satisfaction. The Baldrige criteria
for organizational quality (NIST03) use a similar phr
“customer-driven quality,
as a major consideration. More recently, quality has been
defined in (ISO9001-0
des fulfills requirements.”

and include customer satisfaction

) as “the degree to which a set of

inherent characteri

This chapter deals with software quality considerations
which transcend the life cycle processes. Software quality
is a ubiquitous concern in sofrware engineering, and so it is
also considered in many of the KAs. In summary. the
SWEBOK Guide describes a number of ways of achieving
software quality. In particular, this KA will cover staric
techmigues. those which do not require the execution of the
software being evaluated, while dynamic rechniques are

covered in the Software Testing KA
BREAKDOWN OF SOFTWARE QUALITY TOPICS

1. Software Quality Fundamentals

Agreement on quality requirements, as well as clear
communication to the software engineer on  what
constitutes quality, require that the many aspects of quality
be formally defined and discussed

A software engineer should understand fhe underlying
meanings of quality concepts and characteristics and their
value to the software under development or to maintenance.

— 2004 Version

17th SEKE July, 14-16 2005

The important concept is that the software requirements
define the required quality characteristics of the software
and influence the measwrement methods and acceptance

criteria for assessing these characteristics.

1.1. Sofnware Engineering Culture and Ethics

Software engineers are expected to share a commitment to
software quality as part of their culture. A healthy software
engineering culture is described in [Wie96]

Ethics can play a significant role in sofiware quality, the Q | t

culture, and the attitudes of software engineers. The IEEE u a I y
Computer Society and the ACM [IEEE99] have developed
a code of ethics and professional practice based on eight

principles to help software engineers reinforce amimdes
related to quality and to the independence of their wogls

lwe and Coasts of Qualiry
[Boe78:; NISTO3: Pre4: Wa

The notion of “quality
any engineered product, there are many desired qualities
relevant to a particular perspective of the product
discussed and deternuned at the time that the produc

Mot as simple as it may seem. For

requirements are set down. Quality characteristics Sl be .
e e e e e Qu al |ty
degree, and trade-offs may be made among them. [Pfl01]

The cost of quality can be differentiated into prevention Ch 1 t'

cost, appraisal cost, internal failure cost, and external arac erls ICS
failure cost. [Hou99]

A motivation behind a software project is the desire to
creare software that has value, s value may or may
not be quantified as a cost. The custo)
maximum ¢ost i mind. in return for which 1t15
that the basic purpose of the software will be fulfilled. The
customer may also have some expectation as to the quality
of the software. Sometimes customers may not have
thought through the quality 1ssues or their related costs. Is
the characteristic merely decorative, or is it essential to the
software? If the answer lies somewhere in between. as is

almost always the case, it is a matter of making the
cnstomer a part of the decision process and fully aware of
both costs and benefits. Ideally. most of these decisions will
be made in the software requirements process (see the
Software Requirements KA), but these issues may arise
throughout the software life cycle. There is no definite rule
as to how these decisions should be made, but the software
engineer should be able to present quality alternatives and
their costs, A discussion concemning cost and the value of
quality requirements can be found in [Jon96:c5:
Wei96:c11]

SWEBOK Guide’s structured revision will ensure:

» Vocabulary usage harmonization

» Descriptions level of detail harmonization



Ontology based structured revision

(2/3)

CHAPTER 1

INTRODUCTION TO THE GUIDE

In spie of e nallions of software professionals worldwide
and the ubiguitous presence of softwae D our socity,
soffware enzineering has ouly recently resched the stams of a
lozitinmsie eqgivearive disciplne and a recozpized profssion.
Achieving consensus

evohion of sofware eniteers towards professicnal stans.
This Guide writen wnder e suspices of the Profssinal
Practices Corunines. is part of a amiti-year project desized
to reach such a consersus

WHATIS SOFTWARE ENCIVEERING?

The IEEE Conprrer Society defines sofware engineering as
(1) The spplicstion of

approach to the developuent, operstion, and maimtenance of
software taat s, the application of enginsering to sofiware

(2) The smcty of spproschas 3z m (1)

WHATIS A RECOGNIZED PROFESSIONT

For sofiware engineerizg to be fily kuown o a legiinsse

- pera:

instrated by Stuy when be defines what can be cosidersd a

lesitinmie disciplne and a recomized rofession I his

Pulitzer Prize-winning bock on the histary of the medical
onin the US4, he staes,

her peers; secon.tha this consensually v

rests ou raousl, scEnnfic gowmds; ad fod thar the
professional’s judguwent and adica we criemed woward 3 s
stive vales, such s bealh Toess aspects of
sy comespond to the kinds of anributes—collesial,
coguitive, sad moml—swly embodied @ the tam
“profession ™

WHAT ARE THE CEARACTERISTICS OF A PROFESSION?

Gary Ford and Nooman Givbs studied several recognized
ous, inchiinz medicive, law, eagineering and

! “EEE Steademd Clossary of Sofiwars Engioearing Termsnchogy” EES
i S1012-1990, 1950,
Sl Fravegormmation of Anveriare Mesicive, Bosic Bocks,

© JEEE - 2004 Varsion
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i hat an evgineering profission is
e —

+  An il profsionsl ehcation in 3 cuicdun
walidated b sociery farouzh acepeditasn
+ Regismsion of fimess o practice vis vohmtary

ﬁc‘mupﬁm' and  contiming

onal edcarion

profess
+  Comnmmal suppert via a prafeesional sociny
+ A consmimnent to norms of condurt offen prescribed in @
code gf athics
“This Guide conmiburas o the it three of these componen:
Aniculasing a Body of Enowledze is an essential step toward
developinz 5 profsion becmse it repesanms o broad
ConsEns regarding what a sofware
shoeld kmow. Withow sk 8 consensss, 1o
exminanon can be validated, 1o cumiciln o g
indvidnl for a emmistio, @l 10 i
Sorumilared for sccrediting a curicuhum. Th
comsensis 5 s A e to e
skills developemens and cordiming
programs in argamizations.

'WHAT ARE THE OB Dt OF TEE SWEBOK PROJECT?

be confused with the Body of
1 JI:BJH( Eﬂ:\s in the “ub].;.hen

porticn 8 of K
crganize tast pornon, and to provide 3 top 1
Additiorsl informmazion on the mesning given to “generally
accepeed” can be found below and in Appendiz A
The Guids 1o mss_mmznmsnz Sody of Krowledge
(SWEBOEK) was d wih e flowing fve
cbjectv
1 To prome a consissm: view of software evginesring
worldwide
1 Te clnfy ke plice—end ser e bowdary—of
sufware enginesring with respect to ofher disciplines
sch as computer science. project manapement,
compuer angineering, and mathematics
To characterize the conterrs of fae sofiware engineering
dscipline

" @ Ford ad NE. Gishs, A Maswe Pr
‘Soware Er— =

CHAPTER 3
SOFTWARE DESIGN

ACRONYMS

ADL  Archiecnure Description L s
CRC  Class Responsivility Collabarater card
D
IDL  Interface Description Langusge

DED  Data Flow Disgram

PDL  Pseudo-Code snd Program Design Language
CED _ Componsat-Based desizz

INTRODUCTION
Design s defined in [TEEES10.12-80] as both “the process
of defining the architecny, compouents, interfx

fzed im0 components—and
se conponaurs. It wist also cescribe e

@ importact role i develop
vare enginesrs to prodice various

various requEremants.

2 can aleo examine and eviluste
vanous alternative solutions and rade-of:

© IEEE - 2004 Version

Tom DeMaco’s
discussed in this chapter & 3
(decomposition design, unpmz software inte comporant
pieces). However, because of its importance in the grow:

of software architecture. we will also address F
amily pattern design, whose goal is to estsblish
le conumonalities @ a family of software). By
conmrast, the Software Desizn KA does not address I-desiz
(imvention design, usually performed uing e soffware

discovered neads and

P be considered part of

nd specification

The Sofiware Design KA description is related sp

to Software Requiremens, Softwale Consmucdon
frwars Enzinesning Managemen:, Sofware Quality, and

Relsted Disciplives of Sofiware Engineering.

BREAKDOWN OF TOPICS FOR SOFTWART DESIGN
1. Software Desizn Fundamentals

General Design Coricapts
Sofiware is not the oaly feld where design is involved.
the zeneral sense, We can view desizn as a form of proble
1] For exanple, the concept of 3 wic,

CHAPTER 11

SOFTWARE QUALITY

‘proleme-a problem with no definitive solmon-is interest ACRONYMS
I terms of understanding the Lmits of desizn. [Sudl
1umber of other notions and concepts are lso of inrere: o
3 se: zoals, consmay CoTS Comunercial Off the-Shelf Sofware
, and selutioas, [S2:03] :
PDCA Plan, Do, Check, Act
af Sefware Design S s
0 the ro frovare desiga, it is inportant =
vnderstand. the context m which it e softwa SOM
engineering life cycle. Thus, it is importan: to wndersta TOM
< of software 15 amalys P ——————
o vs. software consiruction vs. softwa Usy juiestticeion st Val i
; Lisilicll; Mard2; PAOLc
INTRODUCTION

Sahvare Desizn Proc
Sofware desizn is general
[Bas03, Dord2vlck
Lis1:c13; Mar0 2D

wo-step proces
IE 08¢

What is software quality, and why is it so important that it
Guide? Over the yaars,
e

M(Ch 70, it w 2 1
1mB9) refers o it as
while IBM

Software Engineering Ontology:

Will help to ensure consistent vocabulary usage
through the ten SWEBOK Guide’s knowledge

areas (KASs)

which tramscend the usen..e processes, Safware qns]m
15 8 ubiquitous concern in soffware eaziveering, and s

also considered i mony of the KAs. In summnary
SWEBOE Guide describes a number of w
software quality. I particular, this ¥
tochnigues, those which do ot require the execution
sofweare beinz evluared, whils dnamic fechuigues are
covered in the Sofiware Testing KA

BREAKDOWN OF SOFTWARE QUALITY TOPICS

1. Software Quality Fundament:

Agresment on guality requirements, as well as clear
comummication to the software engibeer oo whst
constitutes quality, require that the wsny sspects of quality
bz formally defined and discussed.

A software engineer should understand the waderlying
meanings of qualiry comcepts and charactesistics and their
valuz to the soffware indsr developmEnt or o mAntENATCE

© IEEE - 2004 Version

The important concapt is thar the soffware requirements
dafine the required qualiny characreristics of the soffware
and influence the menswrement methods and acceptance
criteria for assessing these characterstics

1.1 Saftware Enginearing Cui
Software engivsers are expacted o share a commitment to
software quality as part of their culire. A healt
engineering culne is described in [Wie28]

lnure amd Ethics

Etisics can play & significant role in software qualit
culnire, and the amimudes of sofrrare engineers. The IEEE
and 1

=

a cod of etkics and professional practics based on. eisht
principles o belp software engineers reinforce smitudes
Telated to quality and to the independence of their work.

[Boe78; MISTO3: Predd; Weid3]
The noticn of “quality™ is pot as simple as it may seem For
any engineered producs, there are mawy desied qualit

relevant 1 a particular perspective of the product, X

e
dgiscussed and determined at the tme thar the product

‘Tequirements are sat down. Quality characteristics may be
Tequired or not, or may be required to & Zreater or lesser
d 55 may bemade amonz them [P0

d fnto prevention
. and extemal

raisal PN
£ + [Houd%]
A motivation bebind a sofiware project s the desire to
creste sofware thar bas value, and tis value musy or may
ot be quantified a5 a cost. The customer will bhave some
‘msxinmm cost i mind, in renam for which it is expected
tazt the basic purpose of the sefiware will be fulfilled. The
customer may also Lave s0me Expectation 35 to he quality
of the soffware SOWEtmes customers may Dot bave
fagught throuzh the quality or et related costs
e characteristic meraly decorative, or is it h
soffware” IF the snswer liss somewhers in betweer, as is
s matter of making the
o process and fully aware of
deally, most of these decisions wil
be made in the soffware requirements proce
Software Requrements KA), but these 1ssue:
farouzhout the software Life cycle. There is
a5 to how taese decisions should be made, but the soffw
enginesr should be able to present quabity altematives and
fagir costs. A discusHon Conceming cost and the value of
quility requiements csp be fomd in [Jomd6icS
Teisiel1]




Ontology based structured revision

(3/3)
Term1
Concept 1
Term1
Concept 1
Term1
Concept 2
Context 2
KA j
Context 1
Software Engineering Ontology:
KA i
Will help to ensure consistent vocabulary usage
and harmonization of level of description through ~ Context 1
the SWEBOK Guide, by analysis of the KA K

concepts and their context (neighbors concepts
and relationships), supported by the software
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Summary

®  Qur 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 sz

= |dentification of the main inputs, outputs and activities to be
performed in order to develop the domain Software Engineering
ontology.

= |dentification 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 @/z

" 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/SWGS5 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 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:
" |dentify 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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