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Objectifs de la présentation

& Presenter lesconceptsdel’ingénieriedela

qualité,
& Montrer lanécessitédel’ingénieriedelaqualité
logicielle,

& Presenter lesnormes | SO pertinentes,
@ Montrer nosréalisations,

& Montrer comment nos compeétences peuvent
VOUS étr e utiles.
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Agenda

% L’'ingenieriedelaqualité
% Lelaboratoire IQUAL
% Nosreéalisations

# Nosprojets

2 Nossarvices
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| QUAL - Mission

Contribuer al’avancement desfondements
scientifiques et a la création des pratiquesde
I’'ingénieriedela qualité du logiciel per mettant a
I'industrie de développer du logiciel de qualite
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Agenda

—p % L’ingénieriedela qualité

Laqualité - 5 perspectives

Les modeles

L es processus

L es mesures

L’ évaluation

Les observations mondiales (1SO)

L e support normatif: mise ajour - ISO/IEC 25000 SQuaRE

Lelaboratoire IQUAL
Nosrealisations

NOs projets

NOS services

N NI NI )
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L’ingénieriedela qualité

Theapplication of a continuous, systematic,
disciplined, quantifiable approach to the
development and maintenance of quality of
softwar e products and systems, that is, the
application of quality engineeringto
softwar e (Suryn 2002).
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La qualité — 5 perspectives

& Kitchenham et Pfleeger (1996):

@ |_'aspect transcendantal (métaphysigue, que l'on
peut sentir...)

@ |_'aspect de |'usager (justesse du produit pour
remplir certaines fonctions dans des conditions
d'utilisation spécifiques)

@ |_'aspect manufacturier (observance des
exigences)

® |_'aspect du produit (caracteristiques intrinseques)

@ | 'aspect de la valeur (les differentes perspectives
peuvent avoir une valeur difféerente)
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L es modéeles — |es bénéfices?
& Pfleeger in “ Software Engineering” 2" edition, 2001

& Quality models present an approach to tietogether different quality attributes.
® Help understand how the several facets of quality contributetothewhole.

& Emphasize clearly that software quality is much more than simply faults and
failures.

® Quality models help to navigate through the map of quality characteristics, sub-
characteristics and appropriate measures (measurement formulas and scales)

& Quality models help to define the“ personalized” evaluation profile

# |SO/IEC 9216-1: Information Technology — Software
product quality — Part 1. Quality model (1SO 1999) states. the
quality model defined in this part of ISO/IEC 9126 servesto:

validate the completeness of a requirements definition;
identify softwar e requirements;

identify softwar e design objectives;

Identify softwar e testing obj ectives;

identify quality assurancecriteria;

identify acceptance criteria for a completed softwar e product.

& & & & & @
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Les modeles - McCall

# Lemoddeaccordeune

grandeimportance a
|’ aspect produit dela
qualite.

4% |L’évaluation des
propriétés mesurables
N’ est pas encadr ée par
des mesures.

# Lesfacteurssontaun
niveau qui peut ne pas
intéresser lesacteurs
impliqués au début du
cycledevie
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Les modeles - Boehm

# Lemoddeindique
I’ émergence de
I”importance de
I” utilité.

% L’ utilité est mesurée
en évaluant les
caractéristiquestres
bas niveau du code.

# Cemoddeest plus
comme une check-
list des
caractéristiqgues que
devrait posseder le
code.
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Portability

Device independence

Self-containedness

Accuracy

Reliability

Completeness

Robustness/intearity

General | gl Ac-is
Utility Utility

Efficiency

Consistency

Accountability

Human engineering

Device efficiency

Recessibility

Communicativeness

Testability

Self-deseriptiveness

Maintainability
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Les modeles - Dromey

# L’ approche baséesur la

construction de

composantes de qualite. P Fuetonllty,
& Suffit-il d’avoir les telabilfy
meilleurs ingrédients pour:
produire le meilleur produit?
® || faut une recette de qualité Maintainability,
et il faut s gjuster aux / Ifettal efficieney, reliability
beSOI ns dU CI | ent |mpreme“faﬂu“
# L’ approche est bottom-to-
top%lton’est pas applicable \ Walatalnability,
pour I'ingénierie de qualité Contextual reusability, portability,
du |Og| ciel reliahility
Maintalnability,
Deseriptive reusability, portability,
usability
SOFTWARE PRODUCT  PRODUCT PROPERTIES ~ QUALITY ATTRIBUTES
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Les modeles— | SO/IEC 9126 (1)

Quallte externe et
interne

| QUAL
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Les modeles— | SO/IEC 9126 (2)

Quallte de fonctionnement

ﬁﬂﬂﬂ
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Les modeles— | SO/IEC 9126 (3)

& | SO/IEC 9126 est le seul modéele qui est fortement
corrélé atouslesaspectsdela qualité.

® Laqualitéd utilisation nousinforme sur I’ aspect usage et
|’ aspect de lavaleur.

® Lagquaiteinterne et externe nous informe sur |’ aspect
manufacturier et |’ aspect produit.

@ |’ aspect transcendantal émergera possiblement par
I’ implémentation des autres aspects.

# | SO/IEC 9126 est le seul modele qui est utile tot
dansle cycledevie et qui permet au personnel
technique de transformer les exigences en des
caractéeristiquestangibles et mesurables.
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L es processus

& Trouvable dansuneorganisation:

@ |es processus pour |’ assurance qualité:
® [SO 9001, 1SO 90003

& |esprocessusrelié ala maturitée:
® CMM/CMMI du SEI
® | SO 15504 (SPICE)

® |_es processus pour I’'ingénierie du logicid:
® |SO 12207, 1SO 15288, |EEE 1058, |EEE 1028 +
beaucoup d’ autres
® | es processus pour I’ingénierie de la qualitée
® ?77?
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Les processus | QUAL (1)

BusinessRequirements

/

\

Softwar e Product Functional
and non-Functional
Requirements

Softwar e Product Quality
Requirements

A

Product Quality
Lifecycle
Lifecycle
Product Quality
Known SW Implement.
M odel
Product Relationship?
Product Quality
Development I mplement.
Processes?
Processes and
Models
IQUAL
SPIN Montréal, le 11 mai 2005 Universitd du Québec
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Les processus— | QUAL (2)
Définition des exigences de qualité

Business Requirements
1..B
f 1
|
Quality Requirements L 2 | > Operational Quality
1.0 e e e Requirements
3 Q 3 ; < 1.0
3
v | | |
Quality in Use | |
Requirements I I
1,..,U
i | |
| | |
6 v 1| 4 v 1 |
External Quality |
Requirements [
1,...,E
N | L egend:
I ] === | Red solid arrows ask the question HOW
7 I 5 1| Boxesask the question WHAT (choices)
’ w===P> | Blue dashed arrows ask about TRACING
Internal Quality
Requirements
1.1
IQUAL
SPIN Montréal, le 11 mai 2005 Universitd du Québec
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L es processus — | QUAL (3)
Définition des exigences de qualité (2)

= Question (arrow) 1 —how should quality requirementsbe
derived/extracted/defined from non-technical business requirements?
Criteria, process, prescription?

= Questions (arrows) 2 & 3 — based on which criteria quality requirements
derived from business requirements should be categorized as Quality in
Use requirementsor Operational Quality requirements?

» Questions (arrows) 3,4 & 5—quality requirementsderived from business
requirements apart from QiU and Operational Quality requirements may be
decomposed aso directly into External Quality requirements (1S
environment) and even into Internal Quality requirements (Devel opment
environment). What would be the classification/filtering procedure and its
criteria that would produce non-ambiguous sets of requirements?

= Question (arrows) 6 & 7 —asitisstated in ISO/IEC 9126, Part 1 — Quality
Model *“the requirements of Quality in Use contribute to specifying
External Quality requirements, which in turn contribute to specifying

Internal Quality requirements’. How this contribution can be executed in a
procedural, measurable and traceable way?

| QUAL

SPIN Montréal, le 11 mai 2005 Unbvarsité du Québec
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L es processus — | QUAL (3)
| mplantation de qualité

Business Requirements

/\

Functional and non-Functional Quality Requirements Analysis
Requirements Analysisand and Definition
Definition
System design B —— System QUALITY design (OQ,
QiU, EQ)
Program design _ Program QUALITY design (1Q
from EQ, QiU & 0OQ)

nging Program Quality | mplementation
(Internal Quality Engineering)

y

: Program Quality Tests (Internal
Unit tests Quality Meas. & Eval.)

’

|QUALl
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L es processus— | QUAL (4)
| mplantation de qualité

l

| ntegration tests

)

- Information System Quality
S —— I mplementation (External Quality
J Engineering)

Information System Quality Tests
(External Quality Meas. & Eval.)

- System QUALITY Implementation

System tests QiU Engineering)
S —
< y
' System QUALITg Tﬁds (QiU Mesas. &
val.
Delivery e L
Maintenance : ~ Business QUALITY Tests QiU & OQ
Meas.& Eval.)
| QUAL
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| QUAL — Ingénierie de la QUAIIté du produit Logiciel

Business \
Requirements
1 Quality Requirements Analysis and Definition
Quality Sem GUALTTY i
Requirements System Q esgn
v
1 Program QUALITY design
i ¥
Quality in Program Quality | mplementation
Oper ational Use v
i Requirements
Quality eq Program Quality Tests
Requirements v
A\ 4 v
External | nformation System Quality |mplementation
Quality v
Requirements Information System Quality Tests
| v
\ J System QUALITY Implementation
v
\ 4
nternal System QUALITY Tests
Quality !
Requirements Business QUALITY Tests
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Les mesures (1)

2 |SO/IEC 9126-2, 3 et 4 offrent une collection la plus
lar gement connue des mesuresde qualité du logiciel
® S0 9126-2 External quality - 113
@ |SO 9126-3 Interna Quality - 70
® 1S0 9126-4 Quality in Use—15
# |esmesuresont éédeveloppéesau fil de 10 ans et sont en
coursderevision

# | SO 9126 est le seul outil accepté au niveau international
disponible pour lesingénieursqualité

# Pour une application efficace | SO 9126 doit étre utilisee
avec | SO 14598 - Information Technology - Software
Product Evaluation

| QUAL
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Les mesures (2)

External learnability metrics

Metric Purpose of the Method of M easurement, formula and Interpret Metri Measu Input [1SO/IE Target
name metrics application data element computations ation of ¢ retype to C audienc
measured scale measur 12207 es
value type ement SLCP
Refere
nce
Ease of How long does Observe user T= Sum of user operation time 0<T Ratio T=Tim Operat 6.5 User
learning to theuser take behaviourbehavio until user achieved to perform The e ion Validat
performa tolearn howto ur from starting the specified task within a shorter is (test) ion M aintai
task in Use nerform the  tolearn till he/she shorttime the report ner
specified task bebeginsto better. 5.3
efficiently? operate efficiently. (T: Timerequired to learn User Qualifi
operation to perform task) monito ca-tion
ring testing
record
5.4
Operati
on

NOTE: 1. Itisrecommended to determine an expected user’s operating time as a short time. Such user’s operating time may be the
threshold, for example, which is 70% of time at the first use as the fair proportion.
2. Effort may alternatively represent time by person-hour unit.

Help What Conduct user test X =A/B 0<=X<=1 Absol A= Operat 6.5 User
Accessibility proportion of and observeuser A = Number of tasksfor which The ute Count ion Validat
the help topics behaviourbehavio correct online help islocated closer to B= (test) ion Human
can the user ur. B = Total of number of tasks 1.0isthe Count report 5.3 interfac
locate? tested better. Qualifi e
Count the number X= User ca-tion designe
of tasks for which Count/ monito testing r
correct online help Count ring 5.4
islocated and record Operati
compare with the on

total number of
tasks tested.

| QUAL
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L’ évaluation (1)
| SO 14598 - Information Technology - Software Product Evaluation

#& Processus d’ évaluation

# Processus effectué en utilisant I’ exécution des
mesures

& Processus utilise les données collectees pendant les
mesures

& Processus peut étre exécute d un destroisroles:
@® Développeur
@ Acheteur
® Evaluateur

| QUAL
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L’ évaluation (2)
| SO 14598 — 3: Processus pour Développeur

Analysis of evaluation requirements |—»

Identify QR applicableto the SW system

Build a single set of QR in accordance with quality model

Specification of the evaluation >

list other system requirements that may affect the feasibility of the QR

Use an agreed quality model

Design of the evaluation

v

DefineGENERAL :

- in which life cycle processes and activities themeasur ement and
evaluation will be implemented

- which entities will bemeasured and evaluated

- which external attributesto be used

- target valuesfor each measure

- conditionsunder which the measurement is to be performed

- measurement precision

plan training

Specify:
- data collection procedures
- statistical models

Define DETAILED:

- in which life cycle processes and activities themeasurement and
evaluation will be implemented

- which entities will be measured and evaluated

- which external finternal attributes beused

- target valuesfor each measure

- conditionsunder which the measurement is to be performed

- measur ement precision

plan training

Specify:

- data collection procedures
- statistical models
-contingency acrions

Execution of the evaluation

.

Collect measur ement valuesfor definedattributes
Check the quality of the collected data

Compareactual valueswith tar get values
Analyseactual valuesinorder toidentify outlier values

v

y

Conclusion of the evaluation

| QUAL
SPIN Montréal, le 11 mai 2005

Provide the data collected to the organisation for usein other
development projects
Review the resultsof the evaluation

Unbvarsitd du Qudbec
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Analysis of evaluation requirements

Specification of the evaluation

v

Design of the evaluation

v

Execution of the evaluation

v

Conclusion of the evaluation

| QUAL
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L’ évaluation (3)
| SO 14598 — 4. Processus pour Acheteur

~

Example combined evaluation/acquisition process for offthe-shelf software products

Pre-select suppliers based on preliminary evaluation of products and suppliers based on:
- user feedback

+ product documentation and training courses

- literature surveys

- product trial

Prepare technical specification based on system and software requirements
Issue request for proposaltendering

Evaluate suppliers based on:

* quality system

- software engineering process

- software maintenance process

* capability

Evaluate software product based on:

- external evaluation results

- product documentation

* product operating experience

- product prototyping

- other product evaluation methods

Select supplier after ranking and rating supplier and product evaluation results
Issue contract

Acceptance testing and delivery of product

Additional evaluation

Unbvarsitd du Qudbec
q Ecole de technologle supérieure 26
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1 SO 14598 — 5: Processus pour Evaluateur

Analysis of evaluation requirements

h 4

Specification of the evaluation

v

Design of the evaluation

v

Execution of the evaluation

Conclusion of the evaluation

| QUAL
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L’ évaluation (4)

Requester 's
Requirements

A 4

Analysis of

Evaluation
Requirements

Evaluation

Requirements

Evaluation

Specifications

Specification
> of the
Evaluation .
Evaluation
re-defin Records
Evaluation bup Design
> of the - >
[ 2| Evaluation Synthetic
i Evaluation
Produg - Results
Descriptipn Evaluation . //I—
Methods > Execution Dr aft
> of the Evaluation
[ ,_ ; Evaluation ﬂ
Evaluator 's Evaluation \/
Input Toals Conclusion
of the '
! ! > Evaluation :
Reviewed
Requester 's Product Evaluation
Input Components Report

Universitd du Québec

q Ecole de technologie supérieure
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L es observations mondiales (1 SO)

& | esondageinternational conduit en 2002-2003 par 1SO/IEC JTC1 SC7
WG6 — Softwar e Quality M easurement and Evaluation a identifié les
champs d’améioration suivants:

& Completeness.
® A need for anew standard for software quality requirements specifications;

® A need for verification and modification of the quality measures, with required
enhancements as necessary;

& Congstency with other 1SO standards published in paralldl:
® Modification of vocabulary to comply with ISO/IEC SC7 directives,

® Alignment of new versions of measurement-related models to comply with the
new | SO/IEC 15939 measurement model;

& Scope of applicability
® Enhancements to better address quality needs in system life cycle phases;
® User guidance as part of the series of standards,

@® Addition of execution workflow recommendations, i.e. explicit methodology for
adequately applying the quality engineering instruments within the standards.

| QUAL

SPIN Montréal, le 11 mai 2005 Unbvarsité du Québec
q Ecole de technologle supérieure 28



Witold Suryn ClaudeY. Laporte

e support normatif: misea jour -
| SO/I EC 25000 SQuaRE (1)

ISO/IEC 2503n: ISO/IEC 2501n: ISO/IEC 2504n:
Quality Quality Model Division Quality Evaluation
Requirement Division

Division

ISO/IEC 2500n:
Product Quality
General Division

ISO/IEC 2502n: Quality
Measurement Division

La structure actuelle de la norme ISO/IEC 25000 (2005)
Software Engineering — Software product quality requirements and evaluation (SQuaRE)
| QUAL
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e support normatif: miseajour -
| SO/I EC 25000 SQuaRE (2)

General Guidance

Learn & Navigate

J L

Particular Guidance

Choose
| —

- —

Quality Engineering

Execufe

J L

Bequirements Specification Planning Measurement Evaluation

PROCESS

TARGET OF PROCESS
Software Product or User Task

Simplified SQuaRE general reference model

| QUAL
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e support normatif: miseajour -
| SO/I EC 25000 SQuaRE (3)

# | SO/IEC 2500n - Quality Management Division

& 25000 - Guide to SQuaRE: Provides the SQuaRE architecture mode,
terminology, documents overview, intended users and associated parts
of the series as well as reference models

& 25001 - Planning and management: Provides requirements and
guidance for a supporting function which is responsible for the

management of software product reguirements specification and
evaluation.

2 | SO/IEC 2501n - Quality Modd Division

& 25010 - Quality model: describes the model for software product
internal and external software quality, and quality in use. The document
presents characteristics and subcharacteristics for internal and external
software quality and characteristics for quality in use

| QUAL
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Le support normatif: misea jour -
| SO/I EC 25000 SQuaRE (4)

# |1SO/IEC 2502n - Quality Measurement Division

® 25020 - Measurement reference model and guide: presents introductory
explanation and a reference model that is common to measurement primitives,
measures of internal software quality, external software quality and quality in
use

® 25021 — Measurement primitives: definitions and specifications of a set of
recommended base and derived measures, which are intended to be used during
the whole software development life cycle

® 25022 — Measurement of internal quality: defines internal measures for
guantitatively measuring internal software quality in terms of characteristics
and subcharacteristics (revised and improved)

® 25023 — Measurement of external quality: defines external measures for
guantitatively measuring external software quality in terms of characteristics
and subcharacteristics (revised and improved)

& 25024 — Measurement of quality in use: describes a set of measures for
measuring quality in use. Provides guidance to use the measures of software
quality in use (revised and improved)

| QUAL
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e support normatif: miseajour -
| SO/I EC 25000 SQuaRE (5)

& |SO/IEC 2503n - Quality Requirements Division

& 25030 — Quality requirements. provides requirements and guidance for the process used
to develop quality requirements, as well as requirements and recommendations for
quality requirements

& |SO/IEC 2504n - Quality Evaluation Division

& 25040 — Evaluation reference model and guide: contains general requirements for
specification and evaluation of software quality and clarifies the general concepts.
Provides a framework for evaluating quality of software product and states the
requirements for methods of software product measurement and evaluation

& 25041 - Evaluation modules. defines the structure and content of the documentation to be
used to describe an Evaluation Module

& 25042 — Evaluation process for developers: provides requirements and recommendations
for the practical implementation of software product evaluation when the evaluation is
conducted in parallel with the development

& 25043 — Evaluation process for acquirers. contains requirements, recommendations and
guidelines for the systematic measurement, assessment and evaluation of software
product quality during acquisition of “off-the shelf” software products, custom software
products, or modifications to existing software products

& 25044 — Evaluation process for evaluators. provides requirements and recommendations
for the practical implementation of software product evaluation, when several parties
need to understand, accept and trust evaluation results

| QUAL
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Agenda
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Structure & activités de recherche
Coopération internationae
Domaines de recherche

Exemples des projets de recherche
L’ offre pour |’ Industrie Canadienne

2 Nosréalisations
# Nosprojets
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Quality Concepts Metrics & Measures
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IQUAL - Mission

Contribuer a I’avancement des fondements
scientifiques et ala création des pratiques
del’ingénieriedela qualité du logici€l
permettant al'industrie de developper du
logiciel de qualité

| QUAL
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IQUAL —I"équipe ETS

& Witold Suryn
@ Ingenieriede laqualité
# Claude Y Laporte
@ Transfert technologique
& Michel Lavoie
& Sécurité informatique
& Jean-Marc Desharnais
& Mesure et estimation

| QUAL
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Réponse du groupe | QUAL
Stratégies

€ Pour poursuivresa mission, |QUAL a adoptélesstrategies
suivantes:

& Poursuivre larecherche et |a collaboration internationale avec
I'industrie et |e secteur academique pour contribuer au devel oppement
et au deploiement des connaissances et habilités en ingenierie dela
qualité du logicidl;

& |dentifier, développer et promouvoir les pratiques en ingénierie de la
qualitédu logici€l.

& Collaborer avec les secteurs industriel et académique pour créer une
Infrastructure d'échange d'information et de connai ssances.

@ Soutenir et renforcer leleadership au sein de |’ International
Organisation for Sandardization (1SO) dans e domaine de
dével oppement de normeslogicielles.

@ Collaborer avec I'industrie du logiciel par des transferts technol ogiques.
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AR
ISO |IQUAL —lesnormes|SO

pnirsg

& Contribution du Groupe IQUAL danslestravaux
d' I|SO/IEC

@ Witold Suryn
® Secrdariat JTC 1/SC 7 - Software and System Engineering,
® \Working Group 6, Qualité du produit logici€l
@ Jean-Marc Desharnais
® Head of Canadian Delegation - Working Group 6, Measurement.

@ ClaudeY Laporte

@® Head of Canadian Delegation - Working Group 20.
@ Body of Knowledge (SWEBOK),

@ International Certification of Software Engineers

® Tailoring of 1SO Standard 12207 for Very Small Enterprises or
Small Projects (less than 25 employees).
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Réponse du groupe | QUAL

# Ladtructure
® Lenoyau del’équipe derecherche: les professeurs Witold Suryn, Claude
L aporte, Michel Lavoie et Jean-Marc Desharnais
® Lesobjectifsprincipaux de cette équipe sont :

@ Définir les directions et les axes de la recherche

@ Effectuer personnellement, gérer et surveiller les programmes de recherche
choisis

& Présenter et promouvoir lesrésultats derecherche au niveau Canadien et
inter national

@ Créer lesliens co-opératifsavec I'industrie au niveau Canadien et
international

@ Gagner unereconnaissance et obtenir |'accréditation officielle pour |QUAL
@ Gagner et gérer les subventions.
® | esgroupes specialises derecherche sont constitues par |es étudiants de tous
les trois cycles supportés par des collaborateurs externes. Chague groupe est
diri r%Jé pra]lr le professeur régulier, délégué a ce groupe comme directeur de la
recherche

® Leconseil scientifique. Ce conseil est constitué par deux professeurs réguliers,
Alain Abran et Francois Coallier. Les autres membres sont convogues ad hoc

| QUAL
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Réponse du groupe | QUAL
Activités de recherche

# Ledeveloppement desfondations scientifiquesd’ingenierie
dela qualité;

# |dentification, développement, or ganisation et promotion
des meilleures pratiques comme reésultats applicatifs des
recherches du groupe IQUAL;

# Application des processus IQUAL et les pratiques
éprouvees dansdes projetsindustriels;

# Application delarecherche du groupe | QUAL au niveau
nor matif international par une participation dansles
travaux du comite I SO/IEC JTC1 SC7 — System and
Softwar e Engineering

# Securitéedessystemesinformatiquesraccordésal’ Internet.

| QUAL
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Réponse du groupe | QUAL
Coopération internationale

# Legroupederecherchel QUAL
collabore avec: de recherches Canada Council canaca [

® National Research Council, Canada

® \Waseda University, Japan

® CELEPAR - Companhiade Informatica WAS E DA U N IVE RS [TY
do Parana, Brasll

® Software Engineering Institute, USA -Camege Mellon University

& Middlesex University, UK Software Engineering Institute

& Southampton Institute, UK

® Jet Propulsion Laboratory, USA BOMBARDIER o~

® Bombardier Transport, Canada TRANSPORTATION ks

® Serco Consultancy, UK

® University of Iceland

< Economig/ University of Prague, Czech MlTRE
Republic

® Economic University of Poznan, Poland T i Catoreny

& MITRE Corp, USA @ California Institute of Technology

SPIN Montréal, le 11 mai 2005
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Réponse du groupe | QUAL
Domaines de recherche (1)

& Lesprocessusd’ingenierie:

3

3

&

Les processus d' identification, de définition et de
formalisation des exigences qualite

Les processus de transposition des exigences de haut
niveau (d’ affaires) aux mesures de qualite,

Les méthodes de contrOle de tracabilité et la
documentation

Les processus d’ implantation des exigences qualite
correspondants aux phases du cycle de vie du logiciel

Une approche consolidée pour effectuer un processus
complet d’ ingénierie de la qualité du logicidl.

| QUAL
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Réponse du groupe | QUAL
Domaines de recherche (2)

£ Lamoddisation

& Analyse, vérification et modification des modeles
dela qualité.

& Modéele du processus d’implantation de la qualité
avec une analyse comparative en utilisant les

model es de dével oppement du logiciel reconnus
dans|’industrie.

& Lesmoddeset méthodes del’ évaluation dela
gualité du logicidl.
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Réponse du groupe | QUAL
Domaines de recherche (3)

Z Lesmesureset!|’évaluation

® Analyse, vé&rification, modification et enrichissement des
mesures de qualite. Validation expérimentale (pratique)
de |’ applicabilité et pertinence des différents groupes des
mesures au cours du cycle de viedu logicidl.

® Lesexperiences d’ extraction des exigences qualite, de
leur transformation en cibles quantitatives de qualite, de
leur intégration a I’ intérieur d’ un processus
d’ implantation de la qualité du logiciel et leur mesurage.

® Ledeveloppement ou/et modification des outils de
mesure et évaluation de la qualité.
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Réponse du groupe | QUAL
Domaines de recherche (4)

# Lestransfertstechnologiques

® Lestransfertstechnologiques vers|’industrie et versles
Or ganismes gouver nementaux:
® |’ évaluation dela qualité d un produit developpée par une soci &é
ou |’ évaluation d’'un produit développé par un sous-
traitant/fournisseur.

® Lesprojetsconjoints del’implantation del’ingénierie de la
gualité
® Lesformationsrelieesal’ingénieriedelaqualité

® La collecte des données dans |a boucle de coopération ETS-
Industrie

| QUAL
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Agenda

% L’'ingenieriedelaqualité

# Lelaboratoire |QUAL
—p % NOS I éalisations

# Nosprojets

2 Nossarvices
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Réponse du groupe | QUAL
Exemples des projets de recherche (1)

 MITRE (USA): Improvement of SQAE method
— migration to | SO 9126 quality model and

measur es (publié);
MITRE

£ MITRE (USA): Improvement of SQAE method
— moder nization of the softwar e toolkit.
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|IQUAL - Evaluation derisques

# Utilisation d’une méthodologie développée par
MITRE
BOMBARDIER Y&

# Permet |’ évaluation desrisques attribuésa un | TRANSPORTATION 5

logiciel au cours de son cycledevieviaune
analyse du code source ainsi que des documents
de conception et de developpement du systeme

e Portabilité ]
100

L b -, 7 = Pointage obtenu
& EVOI upl I Ite Zone de risque faile —>( 90 /

80

'. M al ntenabl I Ité Fone de risque modérgé — 0

60

. . =, s 50 Fointage marginal
& Descriptivite -
Zone de risque dlevé —>| 30
20
18 : Faintage
1 2

inacceptable

mMoyenne de pointage

acceptable
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Réponse du groupe | QUAL
Exemples des projets de recherche (2)

£ SQIM: Software Quality | mplementation Model -
modeling of software quality engineering processes. The
long-term project developed by ETS master and Ph.D.
students in co-operation with international partners
(I1SO/NEC JTC1 SC7, Middlesex University (UK),
University of | celand, Reykjavik) aiming to create and
propose to the industry a complete set of processes and
procedures applicable during the whole system/software
lifecycle. The project has recently been granted the
financial support from Natural Sciences and Engineering
Research Council of Canada NSERC/CRSNG

Tous les résultats intermédiaires de ce programme ont été publiés
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Réponse du groupe | QUAL

Exemples des projets de recherche (3)

& The analysis of the applicability and relevancy of software quality measuresin
theindustrial environment. The project executed in co-operation with
| SO/IEC SC7 WG6 and Economic University of Prague, Czech Republic,

& | mprovement of Software Engineering Processes (TAPL — Thematique
d’ Amélioration des Processus Logiciels) — Design Evolution Processes. The
unique project executed by the group of undergraduate students that resulted
in creation of methods, procedures and associated training for system
designers,

& | dentification, organization and use of proven practicesin software quality
engineering. Long-term project executed in co-operation with CELEPAR -
Companhia de I nformatica do Parana, Brasil, Brasil, having as an objective to
identify, develop, adapt and/or reuse best practices applicablein software
guality engineering,

& Development of standards for software product guality. The majority of
| QUAL ' sresearch staff and several associated students actively contributein
development of international | SO standards through a participation in works
of ISO/IEC JTC1 SC7

& Measuresin software guality — standardization level. Several of IQUAL’s
research staff and students contribute in development of | SO and |EEE
standards through a participation in works of related working groups
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| QUAL - Projet CQL

Witold Suryn

# Developed in 2002-2003

# Tool to help specialistsresponsible for software quality to analyse,
define, implement, measure and evaluate the quality of the software
product throughout itsentirelifecycle.

# Applicative analysis and validation conducted through:

® Workshop sessions in the academic environment:
® Master and Ph.D. specialised course on software quality engineering

(SYS 867 ETS)
® The dedicated research program realised by the international software quality

engineering research group IQUAL
& |ndustrial workshop sessions: executed with the participation of specialists
responsible for software product quality and software quality assurance in one

of the biggest international networking companies
# First publisned in 2004
# Modified and re-published in 2005
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| QUAL - Projet CQL

TL 9000 — Quality Management System Measurement Handbook: Sections: Common M easurements, Hardware & Software Measurements,
Software measurements, Services M easurements

OPERATIONAL QUALITY REQUIREMENTS OPERATIONAL QUALITY MEASUREMENTS

' A

: TL9000 — Quality Management TL9000— Quality Management | _—Jp  Contribution 3

\ 4 System Requirements Handbook System Requirements Handbook | . .

Discovery Section: Product realization Section: Measurement, Analysis "\‘ Operation and
< and Improvement e
1= Prod. Def) S el ) Y Malntenance
Sead _ Design & .
A —~ Requirements Development | I :
[] bl Y P
(] P > 7 ~ Pl T R o
. Requlrements |-~ POt ~ e R T T '
kg Analysls » Valldation :
. "v‘ ‘0 "‘: :
P [ 4 - L4

E ? ? S ',' ",‘ . _— ' E
h : ' Archltectural / R Sas T " E :
[] . [N
¢ : Deslgn K o . ransition : :

[] M » o’ Se .
P o A “a vV
v ISO/IEC 9126 —3 ISO/IEC 9126 —4
¢ Internal Quality Implementation Verlficatlon Quality in Use
. : Requirements M easurements
: ] A ]
: ISO/IEC 9126 — 2 — v
[] .
. External Quality ISO/EC 9126 — 1,2 & 3
E Requirements External & Internal Integ ration Sa IESSt/eIrE]Ca:l 9Q1l12§I: 2
: 1 (Juality A Measurementsy

ISO/IEC 9126 — 4 Measurerents
Quity n U ¥ : y
T ISO/IEC 14598 — Product Evaluation — Part 1: General Overview; Part 6: Documentation of Evauation M odules

ISO/IEC 14598 — Product Evaluation: Part 2 — Planning & Management; Part 3— Process for Developers; Part 4 — Process for Acquirers, Part 5— Process for Evaluators
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Projet | SO pour tres petites entreprises

# Projet parrainépar leThailande Industrial Standard
| nstitute

® Atelier en mars 2005, Bangkok.
# Objectif
& Développer et déployer une norme I1SO, adaptée de lanorme
| SO/IEC 12207, pour lestres petites entreprises/projets (i.e. Lo
m0| ns de 25 peI‘SOﬂneS) THAI INDUSTRIAL STANDARDS INSTITUTE
# Stratégie
® Sondage international destres petites entreprises (TPE).
® Développement, application et amélioration continue
® Projets pilotes de 2006 a 2007.
# Prochaines étapes

® Proposition de projet présenté a 1SO-JTC 1/SC7 en Finlande,
mai 2005.

& Atedlier detravail a Bangkok, septembre 2005.
® Publication de lanorme ~2008.

| QUAL
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# Thai - Issuesand Proposed Solutions

s LRI TR ANSE

SMEs are not ready to —)  Standard should be broken down
implement the whole In to stages or levelsin order to
standard. fit all sizes of SMEs

Not all activities are suitable — Need to modify activities to suit
for SMES' operations. SMES operation — product and
project based type of business.

Thereis no assessment - A set of checklist was developed
model. for use by assessors.

Most software developers are — Provide packaged templates and
not document-oriented. examples for rapid documenting
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12207 Life-Cycle Processes

5. PRIMARY
LIFE CYCOLE PROCESSES

6.1 Acguisition

6.2 Supply

&.4
Diparation

&5.3

Craveloprmeant

5.5

Maintenanca

6. SUFRFPORTING
LiFE CYCOLE PROCESSES

6.1 Doocumentation

Configuration
Managemont

G wa
Assurances

Verification

Walidation

Joint Reviaw

SAordit

&.8 Problem Resolution

7. ORGANIZATIONAL LIFE CYCLE PROCESSES

7.1 Management

7.2 Infrastructure

7.3 Improverneret

7.4 Training
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Le\/el | Mapp”]q Wlth | SO 12207 Claude Y. Laporte

5. PRIMARY LIFE CYCLE PROCESS

CONTRACT VIEW

5.1 Acquisition process

OPERATING VIEW

5.4 Operation

6. SUPPORTING LIFE CYCLE
PROCESS

7. ORGANIZATIONAL

LIFE CYCLE PROCESS

Process 6.2. Configuration

management

5.2 Supply process
QUALITY MANAGEMENT VIEW
6.3. Quality assurance
Planning process
ENGINEERING VIEW
5.3 Development process 5.5 Maintenance
Process
Process Software
implementation acceptance Process
suppart implementation

Software Software
requirements ||architectural
analysis design
Software
coding &
testing

Modification
implementation

MANAGEMENT VIEW,

7.1. Management
Process

Initiation & scope
definition

7.2. Infrastructure
Process

7.3. Improvement
Process

7.4. Human Resource
Process
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5. PRIMARY LIFE CYCLE PROCESS

CONTRACT VIEW

5.1 Acquisition process

Initiation | "= ontract : Acceptance
Supplier
prep & Monitorin &
RFP || Update g Completion

OPERATING VIEW

preparation

5.2 Supply process

Prep of
response

5.4 Operation
Process

PROCESS

6. SUPPORTING LIFE CYCLE

6.2. Configuration management

QUALITY MGT VIEW

6.3. Quality assurance process

ENGINEERING VIEW

5.3 Development process

Process
implementation

Software
acceptance
support

5.5 Maintenance
Process

Process

implementation

Software Software
equirements| [architectural
analysis design
Software
coding &
testing

Modification
implementation

6.5. Validation
process

6.6. Joint
review
process

| SW retirement |

7. ORGANIZATIONAL
LIFE CYCLE PROCESS

MANAGEMENT VIEW

Management Process

|Initiation & scope definition |

Improvement Process

| Process establishment

7.4. Human Resource
Process
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|QUAL - Projet APPEQ

% Amdioration delaproductivité des petites
entreprises québécoises (APPEQ).
® Jean-Marc Desharnais, Claude Y Laporte
% Collaboration Québec-Wallonie

& Centred’Excellence en Technologies de |’ Information et de
la Communication (CETIC)

# Micro-évaluation: d’une durée de moinsd’ uneheure

& Gestion delaqualité _

& Gestion des produits ( )
& Déveoppement et gestion de projet _

@ Relations clients cetic
& Formation

& Reélation sous-traitants (si-applicable)
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| QUAL - Projet APPEQ

# Evaluationsde plusde 30 entreprisesdu grand Montréal.

Implication pour la qualité

a

Formation et GRH Origine de la qualité

Structure des produits Formalisation des exigences

Gestion de versions Gestion des changements

Activités de vérification Coordination avec les clients

Sélection des sous-traitants

Suivi des sous-traitants

Planification Découpage des projets
Méthodologie de développement
| QUAL
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|QUAL - 1SO 9001 et 90003 le

& Deéveloppement d'unetrousse pour faciliter le certification | SO
9001 des petitesentreprisesen logiciel.

o Prpj ect effectué en collaboration avec le professeur Alain April de
I'ETS.
& Projet pilote chez Enzyme Testing Labs — Ste-Adde.
® Développement des processus, procedures, etc.
@ Préparation al’ audit de certification

QA & Localization

Note: ISO 90003 — Norme guidant l'application de la norme ISO 9001 dans le domaine du logiciel
| QUAL
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Agenda

% L’'ingenieriedelaqualité
% Lelaboratoire IQUAL
% Nosreéalisations

# Nosprojets

—_—p # NOS Services
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| QUAL - Nos services

# Ingénierie et mesure dela qualitéde
produitslogiciels
@ \Witold Suryn

# Securité des systemesinformatiques
& Michel Lavoie
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| QUAL - Nos services

% Formation — Revue par les pairs (I nspection)

@ Claude Y Laporte
Walkthrough

Revue , :
: : mpréhension
technique ( Prisede ) “omprenensio
deCISI
Suppression
d’erreurs /Inspection

® Bombardier Transport (Allemagne, Suéde, E.U., Canada, | )

Thailande, France). _

- - BOMBARDIER .Y~
@ Charleroi (Belgique). P OPD ATy MR cefic
| QUAL

SPIN Montréal, le 11 mai 2005 Unbvarsité du Québec
‘lq"amhd-mammumammmaum~ 63



ClaudeY. Laporte

@fﬂfiﬁﬂ '

Bénéfices de I'implantation des inspections

- Avant I'implantation de revue/inspection
Apres I'implantation de revue/inspection

19%

Réduction de 31%

Codts 12% dans les reprises

de 8%
reprise

4%

Exigences Conception Construction Test Apres livraison

Implantation de revue/inspection accroit les colts de conception de 4%
et décroit les colits de reprise de 31%

Rapport colt/bénéfice 4%: 31% ou 1:7.75

Source: Vu, J., ‘Software Process Improvement Journey, 8th Software
Engineering Process Group Conference San Jose, Californie, Mars, 1997.
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| QUAL - Nosservices

# Mesuredetaillesfonctionnelles (COSMIC FFP) et
estimation

@ Jean-Marc Desharnais A, CSST
® eg. Alcan, CSST.

& Transfert Technologique
@ Evaluation des pratiques logicielles (e.g. micro-éval uation)
& Adaptation et déploiement de pratiques logicielles
@ Application des normes (1SO, IEEE, Cenelec)
@® Développement d' un ensemble de roles en génie logiciél

& Accompagnement et consall e
e, 25 (9 STM
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Professeur Witold Suryn, directeur du groupe | QUAL .
Courridl: witold.suryn@etsmtl.ca

Site Web: www.logti.etsmtl.cal/profs/wsuryn

Téléphone: (514) 396 8652

Professeur ClaudeY. Laporte

Courriel: claude.y.laporte@etsmtl.ca

Site Web: www.logti .etsmtl.calprofs/claport 30 ans
TéleéphoneYv(VSVXVAf)%%IG 83?6 FAPIPIEERRRIE de g en’ €
et d’audace

Professeur Jean-M ar c Deshar nais

Courriel: jmdeshar @etsmtl.ca
Site Web: www.logti.etsmtl.ca/profs/jmdeshar
Téléphone: (514) 396 8683

Professeur Michel Lavoie

Courriel: mlavoie@etsmtl.ca

Site Web: www.logti.etsmtl.ca/profs/mlavoie
Téléphone: (514) 396 8927
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Groupe | QUAL

Questions et (possiblement) réponses‘
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