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SEKE’2003 Preface

On behalf of the Program Committee of the Fifieenth Internationa! Conference on Software
Engineering and Knowledge Engineering (SEKE’2003). We would like to welcome you to San
Frapcisco, USA. The conference aims at bringing together experts in software engineering and
knowledge enginecring to discuss on relevant results in either software engineering or
knowledge engineering or both. Special emphasis is on the transference of methods between both

domains.,

It is our pleasure to announce that by the deadline of 10 March 2003, the conference and
workshops received 159 submissions from 26 countries. All the papers have been rigorously
reviewed by at least 2-3 members of the international Program Committes. Based on the review
result, 71 papers have been accepted as regular papers, with an acceptance rate of 44.7%, and 35
atcepted as short papers. We would like to thank all the authors for their contributions.

This year, we have a rich collection of activities in the technical program, including two keynote
speeches, one tutorial, three workshops, and 20 technical sessions. The keynotes, tutorial,
workshops, and technical sessions cover a wide range of topics in sofiware engineering and
knowledge engineering, including: i

Data Mining for Smarter Project Management,

‘Web Engineering, .

Software Engineering Decision Support,

Data Mining for Software Engineering and Knowledge Engineering,

Software Maintenance, Software Measurements,

. Software Process and Architecture,

Software Visualization and Comprehension,

Agent Systems,

Formal Methods,

Software and Knowledge Reuse,

Knowledge Acquisition,

Knowledge Retrieval and Mdnagement,
Integrity, Security and Feult-Tolerance,
Distributed Software Development, and
Spatial Reasoning and Search.

We are very grateful to the two keynote speakers, Athula Ginige and Gio Wiederhold, the
tutorial and workshop organizers, Tim Arndi, Juan Carlos Augusto, Gary D. Boetticher,
Honghua Dai, Erland Jungert, Tim Menzies, Guenther Ruhe, and M. Vazirgiannis. The Publicity -
Chair, Eric Wong, and members of the Program Committee should be congratulated and
specially thanked for their publicity effort and timely reviews of the submitted papers.

. Finally, we would like to thank Shi-Kuo Chang for his guidance and leadership throughout

organization of this conference. The assistance of the staff at KSI is also greatly appreciated. C.
C. Huang and Rex Lee.at KS! bandle the registration and organization of the proceedings.
Special thanks go to Yu Qian, a PhD student at UT-Dallas, for his effective and efficient
assistance in working with the paper submission and review system, which has mede the review
process smooth and timely. Finally, we would like to thank Judy Pan at KSI, who carefully
aﬁged the details of the reception, the boat tour and dinmer that bave greatly enhanced this
conference.. -

John Debenham
University of Technology, Sydnsy, Australia

Kang Zhang
University of Texas at Dallas, USA

g
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Abstract

As software measurcment is a relatively young
discipline docs not exist yet a common agreement
about the concepts and terminology used in this field.
We believe that in order to software measurement

the importance of measures for quality assurance and

management.

We believe that a good starting point to contribute to
fiw: b a mature discipling is to

creale a common agreement about the concepts and

terminology used in this field. For this purpose it is

become a well cstablished engincoring discipline it is
necessary to start reaching a consensus among software
measurement researchers and practitioners about what
we are talking sbout when we refer to “software

o B »

y that soft researchers and
practitioners reach to & consensus sbout what we are
talking about when we refer to  “software
ement” or “softwire measurement process”,

or P 3

“measure”,  “metric”,  “measurable attribute”,
“measurable object™, etc. Therefore the main focus of
this paper is to present a practical and semi-formal
logy for softy whick was
designed using the Unified Modeling Language (UML)
as an ontology representation language and an

“measure”,  “metric”,  “messurable  attribute”,
“measurable object”, etc.

In order to obtain this goal we decided to build a
software measurement ontology, ic. a common
conceptualisation of software measurement domain,
where objects, concepts, entities and their relationships

A

of the Rep jon Formalism for were explicitly rep An BY reprc: a
Softs Engineering  Ontologi (REFSENO). certain view of an application domain in which the
Moreover, & software measurement del which that ive iu. this domain ar¢ defined in an
capturcs the ontology has becn implemented in the mmbig'uous n;d‘exphfit way [6].
MANTIS environment, a software i Our backgr in 41, 173, (52,

Software  messurement,  software
measurcment process, melrics, ontology, metamodel,
software maintenance, REFSENG.

engineering environment
Keywords:

1. Introduction

Softwars measurement suffers from several symptoms
of any relatively young discipline [3]. Software
measurement is currently in the phase in which
terminology, principles, and methods are still being
defined and consolidated. In spite of this, nobody can
discuss the relevant role that software measurement
pleys in software engineering, Software could
be used to bujld prediction systems for database
projects (15), to understand and improve Aot?wnl;e

[20] helped us to detect the main we need to consider,
including their relationships end their importance
within software measurement,

The soft t ontology we propose in this
paper is part of a “super-ontology™ built within the
MANTIS environment [23], a software maintenance
engineering environment [28)'.

Morcover, an ontology facilitates. knowledge sharing
lnowledge integration and knowledge reuse, All of
these aspects are critical for MANTIS environment,
since its goal is te promote the sharing and reusing of
information and knowledge.

We believe this ontology in conjunction with others
proposals such as Kitchenham et al. [14], Olsina et al.
[17) and Briand et al. [3] allow to get and agreement in
the building a repository that contains all the
knowledge relevant to projects.

The logy of softwar we has

development and maintenance projects (2], to
gystem quality, highlighting problematic arcas [5], and
to determine the best ways to help practitioners and
researchers in their work [19), etc. Moreover software
measures belp to assess and institutionalise Software
Process Improvement (SPI} in sofiwarc-intensive
organisations. In fact in the most popular initiatives
such as CMM, SPICE and CMMi measerement plays a
fundamental role. The ISO 9000 standard emphasises

been developed based on three main docunrent;:
s The software measurement process of the ISO
15939 [13].

! Vizraino et al. (28] gives an overview of each of the
“sub-ontologics” that pose the “sup tology”
used in the MANTIS Environment, but does not
provide details of the software measurementt ontology.
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*  The ptual model for representing collecti

of sofiware data provided by Kitchenham et
[14}.
¢ The soft ptusl  mo del
proposed by BeckerKomstaedt and Webby
(1999).
*  The termiinology provided in the ISO 9126 [12].
Therefore, the main focus of this work is to present a
practical snd  semi-formal ontology for software
m which was designed using UML [16] 8
an ontology representation language end an sdaptati
of the Representstion Fommalism for Software
Engineering Ontologies 5.
Although other sets of techniques exiat for developing
ontologies. [10], [24], {26], [27] they have not been
spplied to software engineering as REFSENO bas (An
cxample of a GQM ontology developed usi
REFSENOQ appears in [25]). e
REFSENO is an improved adaptation of Methontology
I8, [10] which imitates the software life-cycle
propased by the IEEE 1074 standard [11]. REFSENO
provides constructs to describe concepts where each
concept represents a class of experience items. Besides
concepts, its properties (called terminal attributes) and
relationships (nonterminal attributes) are represented.
One relevant feature of REFSENO is that incorporates
integrity rules such as: cardinalities and ranges of
values for attributes, assertions and preconditions.

REFSENO extends the formalism of Ostertag, et al. .

{18] by additional integrity rules and by clearly
scparating the schema definition and characterisation.
The rest of this paper is organized as follows: The
conceptual description of software measurement is
presented in Section 2. The proper definition of an
ontology for software m comes in Section 3.
A softs nt del which allows
gy implem ion is p d in Section 4.
Finally, the last section presents some concluding
remarks.

2. Conceptual Description of Software
Measurement

In this section we present a tonceptual description
sbout what “to measure” means in this ontology for
software measurement, i, the structures and the
existing relationships between the jnformation necds of
any meagurable ohject (produets, projects, processes
and services) and its relevant slements (artefacts,
activities, resources or agents) which allow the
obtaining the i that satisfy such
information needs,

). Each pbservation or measurement®
allows the obtaining the value of an attribute in one
instant or point of time for one of the associated
metrics. Esch metric bas an specific measurement
amit which belongs to an specific ggale. Four types
of scales exist: nominal, ordinal, interval and ratio,
Each metric also has & gdofault value which is the
only value kunown before performing any
obscrvation based on such a metric,

* The observations can be direct or indirect. The
direct observations consist of using some of the

i iated with one ibute. Each
base metric is defined by an specific measurement
methed  (operations  which  establish &
correspondence between the attribrite and the scale
associsted with the metric), The methods ¢an be
subjective or objective.

For performing indirect observations we have

i ics snd indicators. The derived metrics
are not directly usable to satisfy the information
needs, while the indicators are usable to satisfy
information needs. The value of a derived metric is
obtained applying = measurement fanction, to two
ore more values of base metrics.

* The indicators can have different accuracy levels.
For this reason, the value of en indicator can be
quantitative or qualitative. The value of an
indicator is obtained applying an apalvsis model
ie. an algorithm for combining the values of one

" or mare defined metrics (derived or base metrics)
using certain decision criteria

* Cne jplerpretation cousists of an explanation,

d dable for the stakeholders, about the
results of one observation of one indicator.

e One jnformation product {s the result of the
measurement  process which  satisfies one
information need. It is composed of the collection
of suitable interpretations.

This ontology defines concepts as generic as possible in

order to achicve the goal of being applicable to

different measurement models and measurement
methods. In this way, the data representation mode!
proposed by Kitchenham et al. [14] or the conceptual
model for the metric domain proposed by Olsina et al.
[17) are usable within this ontology.

3. An Ontology of Software Measurement

In figure ] we present the UML class disgram of the
logy for softy We have preferred

to use UML class diagrams as representation language

instead of the diagrams proposed in the REFSENO

®  The selection and definition of metrica suitable for

setisfying one imformation need start with a

i-c. onc idea of which are the

measursble attributes related with the information
need and how they are related,

* The value of an attribute of ope element can be

measured via one or more meprigs (also called

ethodology, b UML is a widely used and well-
known object oriented modeling standard that has
recently been proposed as an ontology representation

language [29].

? We bave chosen the nomenclature “observation”
instead of measurement for avoiding the confusion with
the concept of measurement as e process.
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Hereafter the tables of the ontology are presented (an
adapted version of REFSENO is used):

I

Table 1

Figure 1. A UML class diagram for the ontology for software messurement

of the messurable object
2 way w0

presents the glossary of concepts, table 2 is a table of
attributes and finally table 3 presents the relationships.

To define the structure of

the measursble object
To meagure

Amonmnmunbeperfmnedfouchevin;thendnﬁhemunmbkomm done
agent Eloment :’mm o software product which plEy an active i in e TeAlzation of | To
Method Algorithm o cakculus that combines ote or more metrics defined with certain decision | To  establ
Model criteria to obtain the value of an indicator and its int tion. measure
Artefact Element] Part of 8 measurable object that iy created or modified by the sctivities,
Metric defincd based on an attribute and the method for obtaining Tts
Base Metric | Metric e Syaonymoos: Direst metrc.
Decision oldsnm.nﬂummmp‘unmmdfordmmmgthzmwtyofm
Criteria Concept | action or for by the level of goodness of a metric value. It helps to imterpret the | To measure
w-
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Deliverable [ ndicates i

vl sxists n exact
Defined Metric | Metric mdﬂ“’d Y To measure
. Defined based on W0 or more values of base metrics. If captires information
Derived Metrio| \orrsc | about more thin ane stribute or sbout the fame atibote fof more thin one elemer | 10 TIeASURe
The elements of one measurable object tan be &rtefacts, activities, resources or agents To manage the different
Element Concept thsat can be ct ised by measuri of thelr atirl: ) types nf:la::u of a
‘Metric that providcs an Simation (svahustion) of Some & datiristes whick
.. | respect to certain Mmmmuummmm
Indicator Metric analyse the measurable object, The value of and indicator can be quantitative ar To measure
gu_a._t:ﬂhve
ormation Artefact of d type which describes the necessary information for managmg a | To manage a
Needs messurable object. joct
Taformation Artefact ocument type which sllows sansfying a certain information need, | To manage &
Product including the ions of the observations of one or more indicators. j
. Arte document type which consisis of an expl on of the t of an { To mansge a ¢
Interpretation’} Atefact | b vation of au indicator for sstisfying one information need. ject
‘Messurable Coneept Obgect tmhmminmhnmmmpﬁnudmﬂn
%’m 1 e of elements (anefacts, activities, resources and |
ble Concept 08 & tp To 1dentify objects 1o be
nrulnﬂlllpﬂ'fnnmdmeombmsmmmm values or base metrics for :
Measursment | Method | cbmizing he valus of  derived mets. The unit end cale of  desved metric depead | 7o SFiavuth the way of
onwhchmﬁemwmmlfumon -
Process of performing neuualymmmn for obmnm;lln
Measusment | Concept| information products which eatisfes the taforrution needs peodiced during tho | 1y, Teot6* & messusble
mang% of a measurable object, W
Method w] :hwmwofhpemaofopﬂ&mudmm sn attribute :
h}d‘leﬂmd ¢ Method rupeﬁmnmmul& measurement methods exist: subjective (based on humen m'ﬁ the way of
and objective on mumeric rules).
Measirable Cone. Property or ¢ of ome element that can tatively [ To i jects to dbe
Attribote P | and titativel messured
ﬁmmmcnmmmmmﬁmmm
Method Concept: one oF mofe Aetivities. Tndaﬂno‘ledvltiel
Variable associated 1o one ore [ore sttibutes which slawa Bheir ion through
Metric Coacept | observations (assignment of values). It can be & base metric, a desived metric or an | To meassre
indicator. Synonymous: measure.
R Actio that 0 &n INStAnt o & point in time which allows obtaining the vatus of
Obaervation | Concept an ptribute referred to & metric., To measure.
Resource Element f:;fiﬂnnu mumhmdmmmﬁ&hmhmm To manage resouress
set of values, continuous or discrete, of a st of categories to which smetic
Scale Coneept| ¢ - wuribute is To measure
Quantity, ondopwdbymvmmedfu:unpummnnmﬂhm
Unt Cancept] type, Only quantities of the same Irectly, To measure
Table 2. Software measurement ontology: Glossary of concepts

he anefact must be a¢lvored fo s client.

Artefact Number of existence
. Type characteristic 0. artefact. For Ic: document, medult, component, file, ts.
i itative measure of the .
‘A quantification of the unceriamty or accuracy mneTent t the way of ootaining the value ofan 1
Ind; Level indicatot, —
T "Own characteristics of the valus obiained for an indicator. It can be numeric quantitative or ]
| qulinive.
Meagurement mhmmrmmth;mmm “There exist two
Method Type types: d by the human judgement) and objectives 1
Mnﬂmhudnnn\mmc rules).
Metric Defatlt | it vatue thet o metric bas befors any obscrvation of this wetric was. done. 1
ision | Indicator of the on that 8 value of an observation has. 1
Time . .
Point Moment or instant when the observation is performed. 1
Obseraion [~ lmm Can T St lasrocind 1  bwse et or et (ewcied G derlved |,
P metric ot to an indicator),
Viloe ftative or qualitative result sssigned to s metric (base, derived oz mdicator) Synomymous 1
Data.
Scale “Iype Ind the own Tstics of the rel hip between the values of & scale. It can take four \

values: nommal, ordinal, interve) and ratio.
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Table 3. Software measurement ontology: Table of attributes

An inf tion ides utility on 8 concrete necessity to an indicator.

measurement unit belong to the set of values of one or more seales ;ll of them of the same

attribute can be measured via several metrics.

mmmﬂl Sombints the values of one Of More Aefined twlrics (Gerved of ks Ieics) Fox obtaniing the
value of an indicator,

AmemmMadhm{dmmnmmaMmMmmd

ageuts. .

[Exprestedin | The sed 1 2 measurement unit.
A@E Em@mnmmummwggﬁmmwm
A relevant element of & measurablo object ingludes one or more measurab!

le.l\-llﬂ obtained with & metric are

As we mentioned above this software
measwrement ontology is part of a ‘“‘super-
ontology”  built “within the MANTIS
environment, a  software  maintenance
engineering environment which consists of
several sub-ontologies. Therefore it is almost
impossible to avoid the duplicity of relationship
names if we want to use gelf-explaining names.

conctp!.

instance of other co
ition of an mstance of a concept it is done in reference to instances of other

Table 4.Software measurement ontology' Tabte of relationships

This fact does not offer problems if the
relationships that have the same name have the
same type of relationships (i.e. they have the
same semantic).

Table 5 only shows those classes of relationships
used in the software measurement ontology (in
figure 1 are shown as stereotypes).

-to Restricted by ible states nhn instance of a are limited by instanices of other con:
Ty Is-used by An tance of & conce) instances of other ¢ t,

Table 5. Tables of classes of relationships (Ruiz, 2003)
metn_mode]s [22]. Flgure 2 shows the general

4. A Metamodel for Software Measurement

The software measurement ontology described in the
previous section in conjunction with others ontologies
designed within the MANTIS environment describes
the most important knowledge of the seftware
maintenance management. Therefore, in order to be
able to take advantage of this ontological knowledge
for the software tools it is necessary to have suitable

of deling of the MANTIS

eovironment, within which it is the software

metsmodel. This metamode] extends the

software process meu.model The  software

1,

of only one package

that jtis lhownmﬁgure!.
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[ Amcion, anatysie madett

Figure 3. Package of the software measurement metamodel

5. Conclusions
This paper presents a semi-formal ontology for
software measurement contributing thus to reach a
sbout the pts and terminology used in
this field. Having & clear and precise ontology was &
critical requirement because the ontology was designed
with the goal of being implemented inside & software
maintenance environment [23]. This gives the ontology
& “practical” character,
To develop the logy, a suitabl hodology,
REFSENO {25], has been used.
We hope this first pmpoul of an ontology for software
measurement and its corresponding mehmodcl had a
good diffusion within hers and p We
mlweﬂlnﬂuupmpomcmandmstbenﬁned
after a discussion process trying to integrate others
lppmlchel and ideas suggested by most of the expem
in wﬂware mmuxemem.
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