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Javier Pérez, Jorge Pinna Puissant, Tom Mens
firstname.lastname@umons.ac.be – UMONS
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Abstract. In the context of an ERDF-funded project, we have carried
out a survey to assess the state-of-the-practice in Walloon companies
with respect to the use of processes, techniques and tools related to
software quality. With this survey, we wish to find out what are the
most common industry practices with respect to software quality, how
these practices vary across companies, and how this diverges from the
state-of-the-art in software quality research. The results of this study
may be useful in di↵erent ways. Companies could use it to improve upon
their current software quality practices compared to other companies.
Researchers could use it to develop better techniques and tools for aspects
that have not found su�cient take-up by industry. Alternatively, they
may decide to change focus on aspects that are more relevant to industrial
practice. Teachers may use it to adapt their courses to become more
directly relevant to industry practices.

1 Introduction

The authors of this article collaborate on a research portfolio on ICT, financed
by the European Regional Development Fund and coordinated by the Centre of
Excellence CETIC1. The research project in which they take part is related to
software quality models. In this context, they have created an online survey with
the aim to obtain a better insight in the current state of the practice related to
software quality in companies involved in producing and maintaining software.

This article reports on a pilot study restricted to companies residing in the
Belgian regions of Brussels and Wallonia. The reason for this restriction was
pragmatic and two-fold: the main industrial contacts of the authors come from
these regions, and the aim of the aforementioned ERDF project is to stimulate
economic development in the Walloon region.

This pilot study aims to observe the most widely adopted software quality
practices adopted by industry. This information may be useful to companies to
compare their practices against others and to deliver better software quality. It
is, however, not our explicit goal to provide any concrete recommendations upon
how to improve the current practice of companies. This would require a more
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in-depth studies, and more data would need to be gathered, for example through
interviews.

Our survey focuses on a wide range of mechanisms that have been proposed to
achieve, control or improve software quality. This includes process support (e.g.
for software development, configuration management, testing or quality assur-
ance), models and standards (e.g. quality models, capability maturity models),
techniques (e.g. design patterns, refactoring, testing, static code analysis, met-
rics, visualization) and supporting tools (e.g., code quality checkers, versioning
tools, testing frameworks).

The structure of this technical report is as follows. Section 2 presents the
preparation of the survey and the design decisions taken during this process.
The gathered data and the discussion of the results are discussed in section 3.
The conclusions of the study are presented in section 4. The questionnaire that
was used for the survey, both in French and in English, is reproduced as an
appendix of this report.

2 Survey preparation

In order to prepare the survey we have followed the fundamental recommen-
dations of basic survey textbooks, such as [3]. We have also examined papers
reporting studies similar to ours [1,2].

Basic survey methodology suggests that surveys have to be carefully and
systematically designed. Our survey has been prepared by defining and refining
several aspects starting from the research questions. We have described in a
clear way the object of study, the procedure that we have used to measure it,
the procedure for gathering the data, etc. The following lists describes these
aspects, in the order in which they were defined and refined.

Construct (The object of study.) We want to study the actual degree of adop-
tion of modern software quality techniques, methods, tools and processes in
companies involved in developing and maintaining software.

Measurement (How we intend to measure the construct.) We wish to know
the processes, methodologies, techniques, practices and tools used to assess,
control and improve software quality in industry, and how frequently com-
panies are using those. In order to do this, our study will be based on an
on-line questionnaire. In this questionnaire, employees of companies involved
in software development or maintenance have to answer a series of questions
about the techniques and technologies used in their companies. We will sim-
ply measure the construct by “counting” the number of times each technique
and technology appears in the respondent’s answers.

Target Population (The general population we want to study.) In the widest
sense, the population to study comprises all companies performing software
development or maintenance.

Frame population (The eligible population we can address.) For practical rea-
sons, and because of the specificities of the EDFR-project through which this



research is funded, the subset of the target population we will address is re-
stricted to companies in the Walloon and Brussels region of Belgium. For this
reason, we made the questionnaire of the survey available in two languages:
English and French.2

Sampling (The way of selecting subjects from the frame population.) We have
applied the “convenience sampling” technique for selecting the potential sub-
jects (i.e., participants of the online survey). This is a non-probabilistic sam-
pling method that implies selecting those subjects the researcher can access
easily. Due to the nature of the population and the di�culty of reaching
individuals from it, this was the only practical way to sample our frame
population. We have sent the survey’s questionnaire to all the relevant con-
tacts we could gather in the target region. Despite our e↵orts in manually
pre-filtering the candidates, some contacts outside of the target population
could have made it through and receive the questionnaire. In order to discard
the non-relevant companies, we included a question to ask the respondent
about their professional field of work. If the responded answered that the
company was not involved in maintaining or developing software, the on-
line questionnaire would immediately end.

In order to gather potential participants from an as wide variety of di↵erent
companies we contacted by e-mail:
– The Infopole cluster web page (hwww.infopole.be)3

– Our professional contacts through LinkedIn (www.linkedin.com/)
– Our former students
– Participants that received the questionnaire indirectly by recommenda-

tion from already contacted companies and professionals

We sent an initial email to contact companies, to present the objectives of
our study to them and to and explore their interest on the survey. The
first email was sent to 145 companies. After the contact gathering process,
we collected 178 email address, to which we sent the questionnaire. During
the questionnaire answering process, a few additional participants expressed
their interest. In total, we gathered contact details for 188 potential respon-
dents. The questionnaire was answered by 71 respondents.

The next sections describe in more detail the rest of the aspects of our study.

2.1 Topics studied in this survey

In order to study the state of the modern software quality techniques and tools
used in industry, we have narrowed the scope of the questionnaire to a selection
of those topics we believed to be the most relevant:

2 Nearly all respondents e↵ectively chose the French language to fill in their survey.
3 Infopole is a cluster of Belgian professionals in Information and Communication
Technologies.

hwww.infopole.be
www.linkedin.com/


– The presence or use of a particular development process, and the specific ac-
tivities carried out during the software development lifecycle (requirements
engineering; specification and analysis; design and modeling; implementa-
tion; testing).

– Techniques for structural software quality measurement and improvement,
and tools supporting these techniques: use of metrics, defects and bad smells
detection, design patterns, refactoring, static code checking / analysis.

– Use of, and support for testing: unit testing, test processes, test coverage,
profiling tools.

– Quality models and quality standards: Presence or use of particular software
product or process quality standards and quality models.

– Organisational support of development teams: version control management,
use of mailing lists, forges, bug trackers, configuration management tools,
workflow management tools.

2.2 Summary of the questionnaire

We planned the questionnaire along the selected topics. We decided to keep the
number of questions as small as possible, so that respondents could fill in the
questionnaire within 15 minutes. Feedback on a first version of the questionnaire
was requested from 9 people working in industry. We received 7 responses, com-
prising full and partial answers, along with some suggestions for improvement. A
few changes were made to the questionnaire, and the final version was prepared
for distribution.

The questionnaire is structured in six blocks, one for gathering respondents’
details and five for the aforementioned software development topics:

Introductory questions (6 questions): Questions aimed at gathering infor-
mation of the respondent’s company, related to personal or company details.
These data are collected in order to improve the analysis of the results. For
example, knowing the respondent’s company size allows to check whether
quality models are more frequently used in big companies than in small
companies.

General development questions (5 questions): Questions giving a general
perspective of the development practices carried out at the respondents’
company.

Structural software quality (5 questions): Questions related to architec-
ture and design of the software developed or maintained by the company.

Software testing and maintenance (5 questions): Questions related to the
software testing practices and tools being used.

Quality models and quality standards (5 questions): Questions aimed at
evaluating whether quality management is being explicitly applied.

Organisational support of development teams (5 questions): Questions
dedicated to query about how the development teams are organized within
the respondent’s company and how they do communicate and interact.



The questionnaire contains 6 introductory questions and 25 software devel-
opment questions. Some questions are conditional, for example if a particular
practice is not being carried out by the respondent’s company, the related ques-
tions that do not apply will be automatically considered as being irrelevant.
Specifically, the first question of the questionnaire is used to filter out companies
for which the survey does not apply (“Is your company developing or maintain-
ing software products or systems?”) . The questionnaire would immediately end
itself for companies answering “no” or “I don’t know” to this control question.

The complete questionnaire can be found (in an english and french version)
in the appendixes at the end of this report.

2.3 Survey answering process and statistics

Invitations for answering the questionnaire were sent out to 178 participants, 34
of which had already confirmed their interest in advance. Participants were given
a month to answering the questionnaire. We established the following dates for
filing in the survey:

– Start date/time: 29.05.2012
– Expiry date/time: 30.06.2012

Two reminders were sent, one during the second week and another one week
before the deadline to those respondents that remained silent. After the deadline,
we received the following numbers of responses:

– Invited participants: 188
– Answers: 63. Answering rate: 33%
– Partial answers: 8
– Total answers: 71
– Complete and unique responses: 44
– Rate between responses and useful responses: 62%
– Rate between useful responses and invited participants: 23%

We consider that the response rate was satisfactory for the objectives of this
study. The rate of useful responses per invited participants is around the usual
rate for this kind of studies.



3 Analysis of the results

3.1 Preliminary Questions

The first block of questions was aimed at determining the profile of the respon-
dents and their companies. Figure 1 presents the geographical distribution of the
responding companies. The majority of the companies were located in Wallonia
(27 out of 44), because this was our targeted frame population. Nevertheless,
due to the sampling process some questionnaires were answered by companies
located in other regions, mainly Brussels (10). We received some answers from
outside Belgium (3) and some companies located in multiple regions (3) . We
also received 1 answer from Flanders.

Region Respondents %

Wallonia 27 61%
Brussels 10 23%
Flanders 1 2%
Multiple 3 7%
Abroad 3 7%

Fig. 1. Geographical location of surveyed companies

As summarized in Figure 2, we received responses from companies of all
sizes: micro, small, medium and big. One of the respondents didn’t provide a
company size. The ratio of respondents was well balanced between the amount
of respondents belonging to each of the four company sizes.

We also asked participants about the education level of the employees in their
companies. In particular, we asked them to estimate how many employees (none,
few or many), involved in software development or maintenance projects, held a
particular level of academic degree. The summary is shown in figure 3. We can
highlight here that, for the vast majority of companies, employees working in
the company had a master, engineering and bachelor degrees. On the opposite
side, “PhDs” and “No degree” categories received most of the “none” responses.



Company Size Respondents %

Micro (<10) 12 27%
Small (<50) 10 23%
Medium (<250) 9 20%
Big (>=250) 12 27%

Fig. 2. Company size
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Fig. 3. Education level of company members involved in software projects



3.2 General Development

The next series of questions in our survey was dedicated to gain an overview of
the general software development practices, methods and tools in the industry.

We wanted to know what were the most popular programming languages
used by the companies in our target population. We therefore asked the respon-
dents about the programming languages used in their software projects. The
answers are summarised in figure 4. Object-oriented languages were the most
popular amongst all participants. Other popular languages were Java was the
most frequently used programming language by large (28, 64%). .Net languages
(C# and Visual Basic) with 12 respondents (27%) and C++ with 10 respondents
(23%), followed by scripting and web focused languages, like PHP (10, 23%) and
JavaScript (8, 18%). Respondents also identified SQL as one of the languages
they use most in their daily basis. Cobol still remains important, obtaining the
seventh place with 7 respondents (16%), due probably to the maintenance of big
legacy systems in banking, insurance and public administration environments.
Other languages with less representation were C, WLanguage (the Windev’s
environment development language), Python, Powerscript (the PowerBuilder’s
environment development language), Ruby, Ada, Lua, Actionscript (the Adobe’s
Flash platform language) and other much more minor languages referenced only
by 1 respondent each.
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Fig. 4. Programming languages used

Figure 5 shows the selection of tools used by our respondents. It matches
their answers for the programming languages question. The majority of the re-
spondents listed Eclipse (16, 36%) and Visual Studio (14, 32%) as their main
development tools. There is a big similarity in the number of users of Visual
Studio and .Net language (14 and 12 respectively). On the contrary, there is a



bigger di↵erence between Java and Eclipse users (28 against 16). Java develop-
ers seems to use a wider variety of IDEs, such as Netbeans, IntelliJ and many
others.
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Fig. 5. Integrated development environments used



3.3 Development process

Next, we asked participants whether they used a well-defined development pro-
cess, whatever the respondents consider this to be. The answers were mostly
divided into two sets of similar size. Almost half of them (43%) recognized not
to follow any particular process, while the other half (45%) declared to use a
particular development process. A small group of respondents (5%) answered “I
don’t know”. For those respondents who used a development process, we asked
to list them. We gathered a variety of responses such as: agile, Scrum, Prince2,
RUP, processes validated by ISO certifications, or other not-revealed proprietary
processes. Some of the respondents specified that they use custom processes, ei-
ther designed by the company or adapted from others such as RUP.

In order to explore in more detail how software development tasks are orga-
nized in companies, we specifically asked participants about their usage of agile
practices and methods. 64% of them declared to use or follow agile practices and
methods [4]. Among them, 17 mentioned Scrum [4] and 2 mentioned Prince2 [5].
Therefore, it seems that the use of agile practices is more popular than following
a well-defined development process.

Fig. 6. Change and configuration management process

Figure 6 illustrates that change and configuration management processes are
also popular. A big number of respondents, 31 (70%), declared that they apply
these type of processes in their software development projects. This was imposed
or encouraged by the company in 25 (57%) of these cases; for the other cases it
was a personal choice. In any case, this seems to illustrate the widespread usage
of collaborative tools and version control tools for software development.

As a follow-up question, we wanted to know about the tools used for support-
ing the tasks of change and configuration management. More precisely, we asked
about the use of tools for version control, bug notification and tracking, continu-
ous integration, configuration and testing. Figure 7 summarizes the results. The
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usage of version control tools and bug notification and tracking systems is very
high (93% and 86% respectively). For continuous integration, configuration and
testing more than 50% of the respondents says to use them.

The participants were asked to give their opinion on the relative importance
of some quality-related aspects of software development for the success of a
project. They were asked to rate “testing”, and “quality assurance” on a Likert
scale from 1 (not important) to 5 (essential). Most of the respondents considered
these two factors to be very important or essential (see figure 8). From these
answers one would expect that enough attention would be given to these factors
in the company’s software development practices. As it will be shown later, in
response to other questions of this survey, this is indeed true for “testing” but
not so for “quality assurance”.



3.4 Structural software quality

We asked the participants about their usage of design models (e.g., UML dia-
grams, ER diagrams and so on), the tools they used to produce design models,
and whether these models were being updated and kept consistent with the
project’s source code. Figures 9 and 10 summarise the answers to this question.
The respondents declared to use design models scarcely and with very basic
tool support: Visio (10), Word (8), Sparx Enterprise Architect (5), Doxygen (3),
StarUML (2), Confluence (2) and others. What’s more surprising, at least for
us, is that they use general purpose tools, like generic diagramming tools and
word processors, for producing this documentation instead of using more suit-
able dedicated modeling environments. Almost none of the respondents declared
to use tool support for synchronizing design models and source code.
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Fig. 9. artefacts

Design patterns appear to be very popular in industry (32 out of 44 respon-
dents, i.e., 73%). What’s interesting is that in 36% of the cases (15 out of 41
after excluding the 3 unknown) their usage was encouraged by the company,
while in the 41% of the cases (17 out of 41) the developers declared they liked
using them, even when it was not mandatory to do so in their company (see
figure 11).

Other quality improvement techniques are also popular in industry. We asked
respondents about dynamic analysis and profiling tools, and tools for perform-
ing low-level design improvements, such as removing design smells, metrics and
visualization tools and the usage of refactoring on a daily basis. More precisely,
we wanted to know how frequently (never, rarely, often or continuously) these
techniques and tools were used. The results are summarized in Figure 12.
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Fig. 12. Quality improvement

The most frequently used technique is refactoring. Amongst the survey par-
ticipants, 25% of them declared to refactor continuously. On the opposite side,
the less frequently used quality improvement support are dynamic analysis, met-
ric and visualization tools. A significant number of respondents, 32% and 34%
respectively, declared to never use these tools.

Technique / tool Often or continuously

Refactoring 58,5% (24/41)
Design improvement 42,9% (18/42)
Dynamic analysis 36,6% (15/41)
Metric and visualisation 35,7% (15/42)

Table 1. Usage frequency of quality improvement tools

To get an overview of the most frequent quality improvement techniques
and tools, we have aggregated the results for the “continuously” and “often”
frequencies. The summary in table 1 shows that refactoring is still the most
frequently used technique (58%), followed by the rest of the techniques, that fall
between 35% and 42%.

From the interviewee answers, it appears that reuse of libraries, components
and platforms is highly successful as shown in Figure 13. One of the question in
the survey was “Do you rely on any reusable platform, components or libraries
in an extensive or significant way?” Results showed that the reuse is successful in
86% from own company, 75% from open source and 60% from other companies.
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Fig. 13. Component reuse

3.5 Software testing and maintenance

The first testing-related question we asked to the respondents was “Do you apply
or follow a particular testing process?”. Figure 14 highlights that almost all
companies are doing testing activities: 42 out of 43 answered yes to this question.
Of these, 22 out of 43 are doing test activities without following a particular
test process. 18 out 43 companies encouraged or imposed the usage of testing
activities. Only 2 companies did not encourage or impose testing activities.

Fig. 14. Companies involved in testing activities



It is clear that testing is one of the most important activities during the
development of a system according to our respondents. The figure 15 shows the
time spent to do testing activities during software development.
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Fig. 15. Testing time spent

Testing activities are typically performed using some tool support. The main
technologies used by our respondents for supporting their testing activities are
unit testing frameworks (8). Others tools and specific frameworks referenced in
their answers are Mantis (4), HP Quality Center (4), Selenium (3), Hudson (2),
Jenkins (2) and Quick Test Pro (2).



3.6 Quality models and quality standards

The last series of questions aimed to probe the explicit practice of quality assur-
ance techniques. We asked questions related to the usage of quality control and
quality improvement processes, bad quality detection tools, and quality mod-
els. Figure 16 shows that he number of respondents declaring the usage of any
of these was rather low. Moreover, some respondents skipped these questions
altogether.
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For “bad quality detection”, only 14 out of 38 (37% of the respondents to
this question, 32% of the total 44 respondents) answered “yes”. For “quality
control and improvement processes”, 12 out of 37 (32% of the respondents to
this question, 27% of the total 44 respondents) declared to apply these kind of
processes. Finally, just 19 out of 36 (19% of the respondents to this question,
16% of the total 44 respondents) confirmed to use quality models.

3.7 Implications of Company Size

As a last result, we have analyzed the relationship between certain software de-
velopment aspects and the size of a company. More precisely, we have checked the
usage of well-defined development processes, agile practices, quality control pro-
cesses and quality models. The summary of this analysis is displayed in figure 17.
We don’t observe a clear relation between the usage of development process or
agile practices and company size. The low popularity of quality models makes it
di�cult to conclude anything about this aspect either. Perhaps, we can observe
that quality models are even less used in micro companies than in any other



kind of companies. On the contrary, it seems that quality control processes are
clearly more used in medium and large companies. This is not a surprise, because
only medium and big companies can probably a↵ord the increased e↵ort that
the application of these kind of processes adds to a development project. We
cannot conclude whether there is a correlation or not between these aspects and
company sizes. The 44 responses we have received to our questionnaire are not
su�cient to obtain statistical significant results. However this initial observa-
tions encourage us to study this correlation in more detail in a follow-up survey
with more responses.

Company Size Process Agile Q. Process Q. Model

Micro 58% 54% 8% 8%
Small 40% 70% 10% 20%
Medium 44% 67% 33% 22%
Big 33% 67% 50% 17%

Micro Small Medium Big
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Fig. 17. Usage frequency of development processes, agile practices, quality processes
and quality models per type of company size



4 Conclusions of the study

Given the scope of the study and number of respondents, we can only draw
some preliminary conclusions from this survey at this moment. We did not have
a su�cient number of respondents to draw any statistically significant results.
In this sense, it should be considered as a pilot study only. Despite this caveat,
and given the small size of the targeted region (mainly Wallonia and Brussels),
a total of 44 distinct companies that responded can be considered a success.
We also received a more or less equal share of responses from companies in
the di↵erent size ranges (micro, small, medium and big). The members of a
software development team in companies typically had a bachelor, master or
engineering degree. PhD or other degrees were much less frequent. The most
popular programming languages used were Java and .Net (C# and Visual Basic),
but we observed the use of a wide variety of other programming languages as
well.

Nearly all respondents agreed with the fact that support for quality assurance
and testing are (among the many other factors) very important for ensuring the
success of a software project. We have classified the explored practices, meth-
ods and tools for software quality improvement in three groups: most popular
(declared usage > 50%), less popular (declared usage < 50%), and unpopular
(declared usage < 25%). The summary of this classification is shown in table 2.

Most popular (declared usage > 50%)

Testing 97,7%
Version control 97,6%
Bug tracking 92,7%
Change and configuration management: 73,8%
Design patterns: 72,7%
Refactoring: 58,5%

Less popular (declared usage < 50%)

Design improvement (e.g. code smell reduction): 42,9%
Bad quality detection tools: 36,8%
Dynamic analysis tools (profiling etc.): 36,6%
Metrics and visualisation tools: 35,7%

Unpopular (declared usage < 25%)

Use of a quality model: 19,4%

Table 2. Popularity of the practices, methods and tools for quality improvement ex-
plored in this study

We observe that the most used practices and tools are those frequently asso-
ciated to agile development processes (e.g., refactoring, version control testing,
. . . ). This matches the results of the declared usage of these practices. We also



observed that the majority of companies use reusable components, libraries or
platforms (60% to 86% depending on where the components come from), which
is likely to be beneficial to the overall software quality.

Other practices and tools for quality improvement, such as management of
bad smells, metrics and visualizations, and performance profiling, are less pop-
ular. This does not reflect the high perceived importance of quality assurance
for software project success. Finding the causes is out of the scope of this initial
study. Perhaps these tools are not known by companies or not usable for them,
perhaps they are simply not needed, or perhaps these practices are not being
taught at universities with su�cient detail. The reasons behind the di↵erent
popularity of these techniques should be explored in more detail in follow-up
studies and in-depth interviews with some of the respondents. We suggest some
hypotheses such as the lack of tools or the immaturity of tools that support
the more complex practices and methods. More questions have been collected as
future work in section 5.

Most popular (declared usage > 50%)

Agile practices: 63,6%

Less popular (declared usage < 50%)

Test process: 46,5%
Development process: 45,5%
Quality support or improvement process: 32,4%

Table 3. Popularity of the processes used by respondents

As summarized in Table 3, the use of processes, on the other hand, seems
to have less widespread use. Perhaps this is related to the aforementioned pop-
ularity of agile practices with the majority of respondents. Indeed, according
to the agile manifesto (agilemanifesto.org), individuals and interactions are
preferred over processes and tools, and responding to change is valued more than
following a plan.



5 Future Work

As usual, our survey has raised more questions than answering them. Below we
mention just a few of these questions:

– Do bigger companies tend to use processes more than small ones? Conversely,
do small companies use more agile practices than big ones?

– Does the education or training level play a role in the adoption of tools
and techniques from academia? Are there other factors (e.g., management
decisions) influencing industrial take-up of tools and techniques?

– Do developers apply only those methods and practices for which mature
tooling is available?

To get more insight into why the use of processes and tools seems to be
underexploited, detailed interviews with some of the respondents are needed. In
addition, the study needs to be extended to other regions and to other countries,
in order to compare the software quality practices on a wider, European scale.
Such an extended study will lead to more respondents, thus allowing us to do
analysis with statistically significant results. It will also allow us to identify
certain regional or national di↵erences in software quality practices.

We also wish to explore in detail if there is any gap between the industry
practices for software quality and what is taught in software engineering courses
in academia. In order to achieve this we will analyse universities’ computing
curricula and compare them to the results of our industry survey.
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3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV��7KH\�DUH�HQFRXUDJHG�LQ�P\�FRPSDQ\���WHDP�

�<HV��7KH\�DUH�QRW�PDQGDWRU\�LQ�P\�FRPSDQ\���WHDP�EXW�,�OLNH�XVLQJ�WKHP�

�1R�

�,�GRQ¶W�NQRZ
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���>6�@+RZ�RIWHQ�GR�\RX�SHUIRUP�WKH�IROORZLQJ�DFWLYLWLHV�IRU�FRQWUROOLQJ�WKH
TXDOLW\�RI�\RXU�FRGH"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

�
FRQWLQXRXVO\

RIWHQ���DIWHU
ILQLVKLQJ�D

FHUWDLQ�VWDJH
VFDUFHO\���ZKHQ
WKHUH�LV�WLPH QHYHU

5HIDFWRULQJ
6WDWLF�DQDO\VLV��IRU
H[DPSOH��ZLWK
PHWULFV�RU
YLVXDOLVDWLRQ�WRROV�
'HVLJQ�LPSURYHPHQW
�IRU�H[DPSOH��E\
UHPRYLQJ�EDG�FRGH
VPHOOV�
'\QDPLF�DQDO\VLV
�IRU�H[DPSOH��ZLWK
SURILOLQJ�WRROV�
UXQWLPH�YHULILFDWLRQ�
����
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���>6�D@:KDW�WRROV�GR�\RX�XVH�WR�HYDOXDWH�DQG�WR�LPSURYH�WKH�TXDOLW\�RI�\RXU
GHVLJQ"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

�

���������6FHQDULR�����������

$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�PDLQWDLQLQJ
H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW�TXHVWLRQ�
��>*�@
��,V
\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV�
VFDUFHO\���ZKHQ�WKHUH�LV
WLPH
�RU�
RIWHQ���DIWHU�ILQLVKLQJ�D�FHUWDLQ�VWDJH
�RU�
FRQWLQXRXVO\
�DW�TXHVWLRQ�
���>6�@
��+RZ�RIWHQ�GR�\RX�SHUIRUP�WKH
IROORZLQJ�DFWLYLWLHV�IRU�FRQWUROOLQJ�WKH�TXDOLW\�RI�\RXU�FRGH"��5HIDFWRULQJ��

���������RU�6FHQDULR�����������

$QVZHU�ZDV�
VFDUFHO\���ZKHQ�WKHUH�LV�WLPH
�RU�
RIWHQ���DIWHU�ILQLVKLQJ�D�FHUWDLQ�VWDJH
�RU�
FRQWLQXRXVO\
�DW�TXHVWLRQ�
��
>6�@
��+RZ�RIWHQ�GR�\RX�SHUIRUP�WKH�IROORZLQJ�DFWLYLWLHV�IRU�FRQWUROOLQJ�WKH�TXDOLW\�RI�\RXU�FRGH"��6WDWLF�DQDO\VLV��IRU
H[DPSOH��ZLWK�PHWULFV�RU�YLVXDOLVDWLRQ�WRROV���

���������RU�6FHQDULR�����������

$QVZHU�ZDV�
VFDUFHO\���ZKHQ�WKHUH�LV�WLPH
�RU�
RIWHQ���DIWHU�ILQLVKLQJ�D�FHUWDLQ�VWDJH
�RU�
FRQWLQXRXVO\
�DW�TXHVWLRQ�
��
>6�@
��+RZ�RIWHQ�GR�\RX�SHUIRUP�WKH�IROORZLQJ�DFWLYLWLHV�IRU�FRQWUROOLQJ�WKH�TXDOLW\�RI�\RXU�FRGH"��'HVLJQ
LPSURYHPHQW��IRU�H[DPSOH��E\�UHPRYLQJ�EDG�FRGH�VPHOOV���

���������RU�6FHQDULR�����������

$QVZHU�ZDV�
FRQWLQXRXVO\
�RU�
RIWHQ���DIWHU�ILQLVKLQJ�D�FHUWDLQ�VWDJH
�RU�
VFDUFHO\���ZKHQ�WKHUH�LV�WLPH
�DW�TXHVWLRQ�
��
>6�@
��+RZ�RIWHQ�GR�\RX�SHUIRUP�WKH�IROORZLQJ�DFWLYLWLHV�IRU�FRQWUROOLQJ�WKH�TXDOLW\�RI�\RXU�FRGH"��'\QDPLF�DQDO\VLV
�IRU�H[DPSOH��ZLWK�SURILOLQJ�WRROV��UXQWLPH�YHULILFDWLRQ��������

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�
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���>6�@'R�\RX�UHO\�RQ�DQ\�UHXVDEOH�SODWIRUP��FRPSRQHQWV�RU�OLEUDULHV�LQ�DQ
H[WHQVLYH�RU�VLJQLILFDQW�ZD\"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� <HV 1R ,�GRQ
W�NQRZ
'HYHORSHG�E\�\RXU
FRPSDQ\"
'HYHORSHG�E\�RWKHU
FRPSDQLHV��QRW
RSHQ�VRXUFH�"
'HYHORSHG�DV�RSHQ
VRXUFH"

���>6�@

+RZ�YDOXDEOH�LPSRUWDQW�GR�\RX�EHOLHYH�VRIWZDUH�GHVLJQ�TXDOLW\�LV�IRU�WKH
VXFFHVV�RI�D�SURMHFW"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� � � � � �
5DWH�IURP�QRW�LPSRUWDQW�����WR�HVVHQWLDO����
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6RIWZDUH�7HVWLQJ�DQG�0DLQWHQDQFH

�4XHVWLRQ�UHODWHG�WR�VRIWZDUH�WHVWLQJ�SUDFWLFHV�

���>7�@'R�\RX�DSSO\�RU�IROORZ�D�SDUWLFXODU�WHVWLQJ�SURFHVV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV��P\�FRPSDQ\�HQFRXUDJHV�RU�LPSRVHV�LW�

�<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�FDUULHG�RXW�E\�WKH�GHYHORSHUV�

�1R��ZH�GR�WHVWLQJ�EXW�ZH�GRQ¶W�IROORZ�D�SDUWLFXODU�SURFHVV�

�1R��ZH�GR�QRW�WHVW�DW�DOO�

�,�GRQ
W�NQRZ�

���>7�D@�:KLFK�SURFHVV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV��P\�FRPSDQ\�HQFRXUDJHV�RU�LPSRVHV�LW�
�RU�
<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�FDUULHG�RXW�E\�WKH
GHYHORSHUV�
�DW�TXHVWLRQ�
���>7�@
��'R�\RX�DSSO\�RU�IROORZ�D�SDUWLFXODU�WHVWLQJ�SURFHVV"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�
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���>7�@:KDW�GRFXPHQWV�DUH�SURGXFHG�DV�SDUW�RI�WKH�WHVWLQJ�DFWLYLW\"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV��P\�FRPSDQ\�HQFRXUDJHV�RU�LPSRVHV�LW�
�RU�
<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�FDUULHG�RXW�E\�WKH
GHYHORSHUV�
�RU�
1R��ZH�GR�WHVWLQJ�EXW�ZH�GRQ¶W�IROORZ�D�SDUWLFXODU�SURFHVV�
�DW�TXHVWLRQ�
���>7�@
��'R�\RX�DSSO\�RU
IROORZ�D�SDUWLFXODU�WHVWLQJ�SURFHVV"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>7�@:KLFK�WRROV�GR�\RX�XVH�DV�SDUW�RI�WKH�WHVWLQJ�DFWLYLW\"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV��P\�FRPSDQ\�HQFRXUDJHV�RU�LPSRVHV�LW�
�RU�
<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�FDUULHG�RXW�E\�WKH
GHYHORSHUV�
�RU�
1R��ZH�GR�WHVWLQJ�EXW�ZH�GRQ¶W�IROORZ�D�SDUWLFXODU�SURFHVV�
�DW�TXHVWLRQ�
���>7�@
��'R�\RX�DSSO\�RU
IROORZ�D�SDUWLFXODU�WHVWLQJ�SURFHVV"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�
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���>7�@+RZ�PXFK�RI�\RXU�WRWDO�GHYHORSPHQW�WLPH�LV�GHGLFDWHG�WR�WHVWLQJ"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV��P\�FRPSDQ\�HQFRXUDJHV�RU�LPSRVHV�LW�
�RU�
<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�FDUULHG�RXW�E\�WKH
GHYHORSHUV�
�RU�
1R��ZH�GR�WHVWLQJ�EXW�ZH�GRQ¶W�IROORZ�D�SDUWLFXODU�SURFHVV�
�DW�TXHVWLRQ�
���>7�@
��'R�\RX�DSSO\�RU
IROORZ�D�SDUWLFXODU�WHVWLQJ�SURFHVV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�/HVV�WKDQ���

�%HWZHHQ����DQG����

�%HWZHHQ�����DQG����

�0RUH�WKDQ����

�,�GRQ
W�NQRZ

���>7�@+RZ�YDOXDEOH�LPSRUWDQW�GR�\RX�EHOLHYH�WKH�WHVWLQJ�DFWLYLW\�LV�IRU�WKH
VXFFHVV�RI�D�SURMHFW"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�
��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU

<HV��:H�DUH�PRUH�IRFXVHG�LQ�PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH
IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW�TXHVWLRQ�
��>*�@

�,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� � � � � �
5DWH�IURP�QRW�LPSRUWDQW�����WR�HVVHQWLDO����



5/30/12 LimeSurvey -‐‑ Study on sofware quality development practices

16/23https://w3.umons.ac.be/surveys/admin/admin.php?action=showprintablesurvey&sid=99223&lang=en

4XDOLW\�0RGHOV�DQG�4XDOLW\�6WDQGDUGV

�7KLV�VHW�RI�TXHVWLRQV�DLPV�DW�HYDOXDWLQJ�ZKHWKHU�TXDOLW\�PDQDJHPHQW�LV�EHLQJ�H[SOLFLWO\�DSSOLHG�

���>4�@'RHV�\RXU�RUJDQLVDWLRQ�LPSRVH�D�TXDOLW\�FRQWURO�RU�TXDOLW\
LPSURYHPHQW�SURFHVV��&00,��HWF��"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV

�1R

�,�GRQ
W�NQRZ

���>4�D@�:KLFK�SURFHVV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV
�DW�TXHVWLRQ�
���>4�@
��'RHV�\RXU�RUJDQLVDWLRQ�LPSRVH�D�TXDOLW\�FRQWURO�RU�TXDOLW\�LPSURYHPHQW�SURFHVV��&00,�
HWF��"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�
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���>4�@:KDW�TXDOLW\�FRQWURO�RU�TXDOLW\�LPSURYHPHQW�WRROV��LI�DQ\��GR�\RX�XVH
LQ�\RXU�ZRUNLQJ�HQYLURQPHQW"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>4�@'R�\RX�XVH�DQ\�WRROV�IRU�GHWHFWLQJ�EDG�FRGH�TXDOLW\"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV��LPSRVHG�E\�WKH�FRPSDQ\�

�<HV��EXW�QRW�LPSRVHG�E\�WKH�FRPSDQ\�

�1R�

�,�GRQ
W�NQRZ
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���>4�D@:KLFK�WRROV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV��LPSRVHG�E\�WKH�FRPSDQ\�
�RU�
<HV��EXW�QRW�LPSRVHG�E\�WKH�FRPSDQ\�
�DW�TXHVWLRQ�
���>4�@
��'R�\RX�XVH�DQ\
WRROV�IRU�GHWHFWLQJ�EDG�FRGH�TXDOLW\"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>4�@'R�\RX�UHO\�RQ�VRPH�TXDOLW\�PRGHO��,62��648$5(��HWF����"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV�

�1R�

�,�GRQ
W�NQRZ�
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���>4�D@:KLFK�PRGHOV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV�
�DW�TXHVWLRQ�
���>4�@
��'R�\RX�UHO\�RQ�VRPH�TXDOLW\�PRGHO��,62��648$5(��HWF����"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>4�@+RZ�YDOXDEOH���LPSRUWDQW�GR�\RX�EHOLHYH�TXDOLW\�DVVXUDQFH�WDVNV�DUH
IRU�WKH�VXFFHVV�RI�D�SURMHFW"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� � � � � �
5DWH�IURP�QRW�LPSRUWDQW�����WR�HVVHQWLDO����
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2UJDQLVDWLRQDO�6XSSRUW�RI�'HYHORSPHQW�7HDPV

�+RZ�DUH�GHYHORSPHQW�WHDPV�RUJDQL]HG�DQG�KRZ�GR�WKH\�FRPPXQLFDWH�DQG�FRRUGLQDWH�

���>2�@:KDW�LV�WKH�W\SLFDO�VL]H�RI�WKH�GHYHORSPHQW�WHDPV�\RX�DUH�LQYROYHG
LQ"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>2�@,Q�JHQHUDO��ZKDW�LV�WKH�EDFNJURXQG�RI�WKH�PHPEHUV�LQ�\RXU
GHYHORSPHQW�WHDP"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� QRQH IHZ PDQ\
'RFWRUDO�GHJUHH
0DVWHU
V�GHJUHH
(QJLQHHU
V�GHJUHH
%DFKHORU
V�GHJUHH
2WKHU�GHJUHH
1R�GHJUHH

���>2�@'R�QHZFRPHUV�LQ�WKH�GHYHORSPHQW�WHDP�W\SLFDOO\�QHHG
FRPSOHPHQWDU\�VNLOOV�RU�VSHFLILF�WUDLQLQJ"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV

�1R

�,�GRQ
W�NQRZ
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���>2�D@:KLFK�VNLOOV�RU�VSHFLILF�WUDLQLQJ"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"��DQG�$QVZHU�ZDV

<HV
�DW�TXHVWLRQ�
���>2�@
��'R�QHZFRPHUV�LQ�WKH�GHYHORSPHQW�WHDP�W\SLFDOO\�QHHG�FRPSOHPHQWDU\�VNLOOV�RU�VSHFLILF
WUDLQLQJ"�

3OHDVH�ZULWH�\RXU�DQVZHU�KHUH�

�

���>2�@'R�\RX�IROORZ�VRIWZDUH�FRQILJXUDWLRQ�PDQDJHPHQW�RU�FKDQJH
PDQDJHPHQW�SURFHVV"

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�RQO\�RQH�RI�WKH�IROORZLQJ�

�<HV��LQWHJUDWHG�DQG�HQFRXUDJHG�LQ�RXU�FRPSDQ\¶V�GHYHORSPHQW�SURFHVV

�<HV��QRW�LPSRVHG�E\�WKH�FRPSDQ\�EXW�IRU�P\VHOI�RU�P\�WHDP

�1R

�,�GRQ
W�NQRZ
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���>2�@'R�\RX�XVH�DQ�LQWHJUDWHG�WHDP�SODWIRUP�IRU�

2QO\�DQVZHU�WKLV�TXHVWLRQ�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

��$QVZHU�ZDV�
<HV��:H�DUH�PRUH�IRFXVHG�LQ�GHYHORSLQJ�QHZ�SURGXFWV�
�RU�
<HV��:H�DUH�PRUH�IRFXVHG�LQ
PDLQWDLQLQJ�H[LVWLQJ�SURGXFWV�
�RU�
<HV��:H�DUH�IRFXVHG�HTXDOO\�RQ�GHYHORSPHQW�DQG�PDLQWHQDQFH�WDVNV�
�DW
TXHVWLRQ�
��>*�@
��,V�\RXU�FRPSDQ\�GHYHORSLQJ�RU�PDLQWDLQLQJ�VRIWZDUH�SURGXFWV�RU�V\VWHPV"�

3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

� <HV 1R ,�GRQ
W�NQRZ
9HUVLRQ�FRQWURO
%XJ�QRWLILFDWLRQ
DQG�WUDFNLQJ
&RQWLQXRXV
LQWHJUDWLRQ
&RQILJXUDWLRQ
7HVWLQJ
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7KDQNV�IRU�ILOOLQJ�RXU�VXUYH\��:H�ZLOO�VHQG�\RX�D�UHSRUW�ZLWK�WKH�DQDO\VLV�RI�WKH�UHVXOWV��RQFH�RXU�VWXG\�LV�ILQLVKHG�
3OHDVH�VXEPLW�E\������������±������

6XEPLW�\RXU�VXUYH\�
7KDQN�\RX�IRU�FRPSOHWLQJ�WKLV�VXUYH\�
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(WXGH�VXU�OD�TXDOLWp�GHV�SUDWLTXHV�GH

GpYHORSSHPHQW�GHV�ORJLFLHOV

&HW�HQTXrWH�j�FRPPH�EXW�G
pWXGLHU�OHV�SUDWLTXHV�GH�GpYHORSSHPHQW�GH�ORJLFLHOV�XWLOLVpHV�GDQV�OHV�HQWUHSULVHV��/
pWXGH

YLVH�j�GpWHUPLQHU�O
pFDUW�H[LVWDQW�HQWUH�OHV�SUDWLTXHV�GH�GpYHORSSHPHQW�UpHOOHV�HQ�HQWUHSULVH�HW�OHV�SUDWLTXHV�HQVHLJQpHV

GDQV�OH�PLOLHX�XQLYHUVLWDLUH�

&HWWH�HQTXrWH�HVW�VWUXFWXUpH�HQ���WKqPHV��,O�QH�GHYUDLW�SDV�YRXV�SUHQGUH�SOXV�TXH����PLQXWHV�SRXU�\�UpSRQGUH�

,O�\�D����TXHVWLRQV�GDQV�FH�TXHVWLRQQDLUH

4XHVWLRQV�SUpOLPLQDLUHV

,O�V
DJLW�GH�TXHVWLRQV�G
RUGUH�JpQpUDOH�UHODWLYHV�DX[�GpWDLOV�SHUVRQQHOV�RX�SRUWDQW�VXU�YRWUH�HQWUHSULVH��&HV�GRQQpHV�VRQW
FROOHFWpHV�HQ�YXH�G
DPpOLRUHU�O
DQDO\VH�GHV�UpVXOWDWV��7RXWHV�YRV�GRQQpHV�SHUVRQQHOOHV�VHURQW�JDUGpHV�DQRQ\PHV�

��>*�@

(VW�FH�TXH�YRWUH�HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH

SURGXLWV�V\VWqPHV�ORJLFLHOV"



9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV�

�2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�

�2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV

ORJLFLHOV�

�1RQ�

�-H�QH�VDLV�SDV�

��>*�@&RPPHQW�V
DSSHOOH�YRWUH�HQWUHSULVH"��

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�

1RXV�QH�GLYXOJXHURQV�MDPDLV�FHWWH�LQIRUPDWLRQ��/HV�UpSRQVHV�VHURQW�XWLOLVpHV�XQLTXHPHQW�SRXU�YpULILHU�VL�SOXVLHXUV

SHUVRQQHV�G
XQH�PrPH�HQWUHSULVH�UpSRQGHQW�j�O
HQTXrWH�
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��>*�@'DQV�TXHOOH�UpJLRQ�VH�WURXYH�YRWUH�HQWUHSULVH"�

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�:DOORQLH

�%UXVVHOV

�)ODQGUHV

�$XWUH� �

��>*�@4XHOOH�HVW�OD�WDLOOH�DSSUR[LPDWLYH�GH�YRWUH�HQWUHSULVH�HQ�WHUPHV�GH

QRPEUH�G
HPSOR\pV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�0LFUR�������SHUVRQQHV�

�3HWLWH�������SHUVRQQHV�

�0R\HQQH��������SHUVRQQHV�

�*UDQGH��! �����SHUVRQQHV�
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��>*�@4XHO�SRVWH�RFFXSH]�YRXV�DX�VHLQ�GH�O
HQWUHSULVH"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�

��>*�@

6RXKDLWH]�YRXV�UHFHYRLU�OHV�UpVXOWDWV�GpILQLWLIV�GH�QRWUH�pWXGH"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL

�1RQ
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4XHVWLRQV�G
 RUGUH�JpQpUDO�VXU�OHV�SUDWLTXHV�GH�GpYHORSSHPHQW
&HWWH�VpULH�GH�TXHVWLRQV�QRXV�GRQQHUD�XQH�YXH�G
HQVHPEOH�GH�YRV�SUDWLTXHV�GH�GpYHORSSHPHQW�

��>'�@8WLOLVH]�YRXV�XQ�SURFHVVXV�ELHQ�GpILQL�HW�GRFXPHQWp�GDQV�YRV�SURMHWV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL

�1RQ

�-H�QH�VDLV�SDV

��>'�D@/HVTXHOOHV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL
�j
OD�TXHVWLRQ�
��>'�@
��8WLOLVH]�YRXV�XQ�SURFHVVXV�ELHQ�GpILQL�HW�GRFXPHQWp�GDQV�YRV�SURMHWV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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��>'�@8WLOLVH]�YRXV�GHV�PpWKRGHV�HW�RX�GHV�SUDWLTXHV�$JLOH�RX�VLPLODLUHV

j�$JLOH�GDQV�YRV�SURMHWV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL

�1RQ

�-H�QH�VDLV�SDV

���>'�D@/HV�TXHOOHV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL
�j
OD�TXHVWLRQ�
��>'�@
��8WLOLVH]�YRXV�GHV�PpWKRGHV�HW�RX�GHV�SUDWLTXHV�$JLOH�RX�VLPLODLUHV�j�$JLOH�GDQV�YRV�SURMHWV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>'�@*pQpUH]�YRXV�GHV�DUWpIDFWV��GH�OD�GRFXPHQWDWLRQ�RX�DXWUHV�OLYUDEOHV

SHQGDQW�OHV�DFWLYLWpV�FL�GHVVRXV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

� 2XL 1RQ -H�QH�VDLV�SDV

*HVWLRQ�GX

SURFHVVXV�GH

GpYHORSSHPHQW

6SpFLILFDWLRQ�GHV

EHVRLQV��

H[LJHQFHV

$QDO\VH

6SpFLILFDWLRQ�GH

O
DUFKLWHFWXUH

&RQFHSWLRQ

&RGDJH

7HVW

'pSORLHPHQW

eYDOXDWLRQ�PHVXUH

GH�OD�TXDOLWp

$XWUH

���>'�@4XHO�V��ODQJDJH�V��GH�SURJUDPPDWLRQ�RX�DXWUHV�ODQJDJHV

LQIRUPDWLTXHV�XWLOLVH]�YRXV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU�GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH
SURGXLWV�ORJLFLHOV�
�RX�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH

SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>'�@4XHO�V��HQYLURQQHPHQW�V��GH�GpYHORSSHPHQW�ORJLFLHO�XWLOLVH]�YRXV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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4XDOLWpV�VWUXFWXUHOOHV�GHV�ORJLFLHOV

4XHVWLRQV�OLpHV�j�O
DUFKLWHFWXUH�HW�DX�GHVLJQ�

���>6�@3URGXLVH]�YRXV�RX�PRGLILH]�YRXV�O
XQ�GHV�GRFXPHQWV�RX�DUWpIDFWV

VXLYDQWV�SHQGDQW�OD�FRQFHSWLRQ�ORJLFLHOOH"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

�

3URGXLW�HW

PRGLILp

UpJXOLqUHPHQW

3URGXLW�PDLV

SDV�PRGLILp

UpJXOLqUHPHQW 3DV�SURGXLW -H�QH�VDLV�SDV

'HVFULSWLRQ�GH

O
DUFKLWHFWXUH�GX

V\VWqPH

0RGqOHV�GH

FRQFHSWLRQ

�GLDJUDPPHV�GH

FODVVHV�

GLDJUDPPHV�G
pWDWV�

HWF��

3URWRW\SHV
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���>6�D@6SpFLILH]�OHV�pYHQWXHOV�RXWLOV�TXH�YRXV�XWLOLVH]�SRXU�UpDOLVHU

OD�GRFXPHQWDWLRQ�GH�OD�FRQFHSWLRQ�ORJLFLHOOH�HW�SRXU�V\QFKURQLVHU�FHOOH�FL�DYHF

OHV�DXWUHV�DUWpIDFWV�ORJLFLHOV��W\SLTXHPHQW��OH�FRGH�VRXUFH��

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
�

���������6FHQDULR�����������

/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW

3URGXLW�HW�PRGLILp�UpJXOLqUHPHQW
�RX�
3URGXLW�PDLV�SDV�PRGLILp�UpJXOLqUHPHQW
�j�OD�TXHVWLRQ�
���>6�@
��3URGXLVH]�

YRXV�RX�PRGLILH]�YRXV�O
XQ�GHV�GRFXPHQWV�RX�DUWpIDFWV�VXLYDQWV�SHQGDQW�OD�FRQFHSWLRQ�ORJLFLHOOH"��'HVFULSWLRQ�GH

O
DUFKLWHFWXUH�GX�V\VWqPH��

���������RX�6FHQDULR�����������

/D�UpSRQVH�pWDLW�
3URGXLW�HW�PRGLILp�UpJXOLqUHPHQW
�RX�
3URGXLW�PDLV�SDV�PRGLILp�UpJXOLqUHPHQW
�j�OD�TXHVWLRQ�
��

>6�@
��3URGXLVH]�YRXV�RX�PRGLILH]�YRXV�O
XQ�GHV�GRFXPHQWV�RX�DUWpIDFWV�VXLYDQWV�SHQGDQW�OD�FRQFHSWLRQ�ORJLFLHOOH"

�0RGqOHV�GH�FRQFHSWLRQ��GLDJUDPPHV�GH�FODVVHV��GLDJUDPPHV�G
pWDWV��HWF����

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�

���>6�@8WLOLVH]�YRXV�GHV�SDWURQV���PRWLIV�GH�FRQFHSWLRQ��GHVLJQ�SDWWHUQV�"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL��,OV�VRQW�HQFRXUDJpV�GDQV�PRQ�HQWUHSULVH���pTXLSH�

�2XL��,OV�QH�VRQW�SDV�REOLJDWRLUHV�GDQV�PRQ�HQWUHSULVH���pTXLSH��PDLV�M
DSSUpFLH�OHXU�XWLOLVDWLRQ�

�1RQ�

�-H�QH�VDLV�SDV�
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���>6�@&RPELHQ�GH�IRLV�HIIHFWXH]�YRXV�OHV�DFWLYLWpV�VXLYDQWHV�SRXU�FRQWU{OHU

OD�TXDOLWp�GH�YRWUH�FRGH"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

�

FRQWLQXH

VRXYHQW���DSUqV

DYRLU�WHUPLQp�XQ

FHUWDLQ�VWDGH

j�SHLQH���TXDQG

LO�UHVWH�GX

WHPSV MDPDLV

5HIDFWRULVDWLRQ

/
DQDO\VH�VWDWLTXH

�SDU�H[HPSOH��DYHF

GHV

PpWULTXHV�LQGLFDWHXUV

RX�GHV�RXWLOV�GH

YLVXDOLVDWLRQ�

$PpOLRUDWLRQ�GH�OD

FRQFHSWLRQ��SDU

H[HPSOH��HQ

VXSSULPDQW�GHV��EDG

FRGH�VPHOOV��

$QDO\VH�G\QDPLTXH

�SDU�H[HPSOH��DYHF

GHV�RXWLOV�GH

SURILODJH��SDU�GHV

YpULILFDWLRQ�j

O
H[pFXWLRQ������
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���>6�D@4XHOV�VRQW�OHV�RXWLOV�TXH�YRXV�XWLOLVH]�DILQ�G 
pYDOXHU�HW�G
DPpOLRUHU�OD
TXDOLWp�GH�YRWUH�FRQFHSWLRQ"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
�

���������6FHQDULR�����������

/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
j
SHLQH���TXDQG�LO�UHVWH�GX�WHPSV
�RX�
VRXYHQW���DSUqV�DYRLU�WHUPLQp�XQ�FHUWDLQ�VWDGH
�RX�
FRQWLQXH
�j�OD�TXHVWLRQ�
��

>6�@
��&RPELHQ�GH�IRLV�HIIHFWXH]�YRXV�OHV�DFWLYLWpV�VXLYDQWHV�SRXU�FRQWU{OHU�OD�TXDOLWp�GH�YRWUH�FRGH"

�5HIDFWRULVDWLRQ��

���������RX�6FHQDULR�����������

/D�UpSRQVH�pWDLW�
j�SHLQH���TXDQG�LO�UHVWH�GX�WHPSV
�RX�
VRXYHQW���DSUqV�DYRLU�WHUPLQp�XQ�FHUWDLQ�VWDGH
�RX�
FRQWLQXH


j�OD�TXHVWLRQ�
���>6�@
��&RPELHQ�GH�IRLV�HIIHFWXH]�YRXV�OHV�DFWLYLWpV�VXLYDQWHV�SRXU�FRQWU{OHU�OD�TXDOLWp�GH�YRWUH

FRGH"��/
DQDO\VH�VWDWLTXH��SDU�H[HPSOH��DYHF�GHV�PpWULTXHV�LQGLFDWHXUV�RX�GHV�RXWLOV�GH�YLVXDOLVDWLRQ���

���������RX�6FHQDULR�����������

/D�UpSRQVH�pWDLW�
j�SHLQH���TXDQG�LO�UHVWH�GX�WHPSV
�RX�
VRXYHQW���DSUqV�DYRLU�WHUPLQp�XQ�FHUWDLQ�VWDGH
�RX�
FRQWLQXH


j�OD�TXHVWLRQ�
���>6�@
��&RPELHQ�GH�IRLV�HIIHFWXH]�YRXV�OHV�DFWLYLWpV�VXLYDQWHV�SRXU�FRQWU{OHU�OD�TXDOLWp�GH�YRWUH

FRGH"��$PpOLRUDWLRQ�GH�OD�FRQFHSWLRQ��SDU�H[HPSOH��HQ�VXSSULPDQW�GHV��EDG�FRGH�VPHOOV����

���������RX�6FHQDULR�����������

/D�UpSRQVH�pWDLW�
FRQWLQXH
�RX�
VRXYHQW���DSUqV�DYRLU�WHUPLQp�XQ�FHUWDLQ�VWDGH
�RX�
j�SHLQH���TXDQG�LO�UHVWH�GX�WHPSV


j�OD�TXHVWLRQ�
���>6�@
��&RPELHQ�GH�IRLV�HIIHFWXH]�YRXV�OHV�DFWLYLWpV�VXLYDQWHV�SRXU�FRQWU{OHU�OD�TXDOLWp�GH�YRWUH

FRGH"��$QDO\VH�G\QDPLTXH��SDU�H[HPSOH��DYHF�GHV�RXWLOV�GH�SURILODJH��SDU�GHV�YpULILFDWLRQ�j�O
H[pFXWLRQ��������

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>6�@8WLOLVH]�YRXV�GHV�FRPSRVDQWV�HW���RX�SODWHIRUPHV�HW���RX

ELEOLRWKqTXHV�UpXWLOLVDEOHV�G
XQH�PDQLqUH�H[WHQVLYH�RX�VLJQLILFDWLYH"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

� 2XL 1RQ -H�QH�VDLV�SDV

'pYHORSSp�SDU

YRWUH�HQWUHSULVH"

0LV�DX�SRLQW�SDU

G
DXWUHV�HQWUHSULVHV

�SDV�RSHQ�VRXUFH�"

'pYHORSSp�HQ�RSHQ

VRXUFH"

���>6�@

4XHOOH�LPSRUWDQFH�GRQQHULH]�YRXV�DX[�WkFKHV�G
DVVXUDQFH�GH�TXDOLWp�SRXU�OD

UpXVVLWH�G
XQ�SURMHW"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

� � � � � �

9HXLOOH]�DWWULEXHU�XQH�QRWH�HQWUH������SDV�LPSRUWDQW��HW������HVVHQWLHO�
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7HVWV�HW�PDLQWHQDQFH�GHV�ORJLFLHOV

4XHVWLRQV�UHODWLYHV�DX[�SUDWLTXHV�GH�WHVWV�GH�ORJLFLHOV�

���>7�@$SSOLTXH]�YRXV�RX�VXLYH]�YRXV�XQ�SURFHVVXV�GH�WHVW�HQ�SDUWLFXOLHU"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL��PRQ�HQWUHSULVH�O
HQFRXUDJH�HW���RX�O
LPSRVH�

�2XL��UpDOLVp�SDU�OHV�GpYHORSSHXUV�PDLV�QRQ�LPSRVp�SDU�O
HQWUHSULVH�

�1RQ��QRXV�UpDOLVRQV�GHV�WHVWV�PDLV�QRXV�QH�VXLYRQV�SDV�XQ�SURFHVVXV�HQ�SDUWLFXOLHU�

�1RQ��QRXV�QH�WHVWRQV�SDV�GX�WRXW�

�-H�QH�VDLV�SDV�

���>7�D@4XHO�SURFHVVXV�VXLYH]�YRXV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL�
PRQ�HQWUHSULVH�O
HQFRXUDJH�HW���RX�O
LPSRVH�
�RX�
2XL��UpDOLVp�SDU�OHV�GpYHORSSHXUV�PDLV�QRQ�LPSRVp�SDU
O
HQWUHSULVH�
�j�OD�TXHVWLRQ�
���>7�@
��$SSOLTXH]�YRXV�RX�VXLYH]�YRXV�XQ�SURFHVVXV�GH�WHVW�HQ�SDUWLFXOLHU"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>7�@4XHOV�VRQW�OHV�GRFXPHQWV�SURGXLWV�GDQV�OH�FDGUH�GHV�DFWLYLWpV�GH�WHVW"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL�
PRQ�HQWUHSULVH�O
HQFRXUDJH�HW���RX�O
LPSRVH�
�RX�
2XL��UpDOLVp�SDU�OHV�GpYHORSSHXUV�PDLV�QRQ�LPSRVp�SDU
O
HQWUHSULVH�
�RX�
1RQ��QRXV�UpDOLVRQV�GHV�WHVWV�PDLV�QRXV�QH�VXLYRQV�SDV�XQ�SURFHVVXV�HQ�SDUWLFXOLHU�
�j�OD
TXHVWLRQ�
���>7�@
��$SSOLTXH]�YRXV�RX�VXLYH]�YRXV�XQ�SURFHVVXV�GH�WHVW�HQ�SDUWLFXOLHU"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�

���>7�@4XHOV�RXWLOV�XWLOLVH]�YRXV�GDQV�OH�FDGUH�GHV�DFWLYLWpV�GH�WHVW"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL�
PRQ�HQWUHSULVH�O
HQFRXUDJH�HW���RX�O
LPSRVH�
�RX�
2XL��UpDOLVp�SDU�OHV�GpYHORSSHXUV�PDLV�QRQ�LPSRVp�SDU
O
HQWUHSULVH�
�RX�
1RQ��QRXV�UpDOLVRQV�GHV�WHVWV�PDLV�QRXV�QH�VXLYRQV�SDV�XQ�SURFHVVXV�HQ�SDUWLFXOLHU�
�j�OD
TXHVWLRQ�
���>7�@
��$SSOLTXH]�YRXV�RX�VXLYH]�YRXV�XQ�SURFHVVXV�GH�WHVW�HQ�SDUWLFXOLHU"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>7�@

4XHO�SRXUFHQWDJH�GH�YRWUH�WHPSV�GH�GpYHORSSHPHQW�WRWDO�HVW�GpGLp�DX[�WHVWV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL�
PRQ�HQWUHSULVH�O
HQFRXUDJH�HW���RX�O
LPSRVH�
�RX�
2XL��UpDOLVp�SDU�OHV�GpYHORSSHXUV�PDLV�QRQ�LPSRVp�SDU
O
HQWUHSULVH�
�RX�
1RQ��QRXV�UpDOLVRQV�GHV�WHVWV�PDLV�QRXV�QH�VXLYRQV�SDV�XQ�SURFHVVXV�HQ�SDUWLFXOLHU�
�j�OD
TXHVWLRQ�
���>7�@
��$SSOLTXH]�YRXV�RX�VXLYH]�YRXV�XQ�SURFHVVXV�GH�WHVW�HQ�SDUWLFXOLHU"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�0RLQV�GH���

�(QWUH����HW����

�(QWUH�����HW����

�3OXV�GH����

�-H�QH�VDLV�SDV

���>7�@4XHOOH�LPSRUWDQFH�GRQQHULH]�YRXV�j�O
DFWLYLWp�GH�WHVW�SRXU�XQ�SURMHW

UpXVVL"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

� � � � � �

9HXLOOH]�LQGLTXHU�XQH�QRWH�HQWUH������SDV�LPSRUWDQW��HW������HVVHQWLHO�
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0RGqOHV�HW�QRUPHV�GH�TXDOLWp

&HWWH�VpULH�GH�TXHVWLRQV�D�SRXU�EXW�GpYDOXHU�VL�OD�JHVWLRQ�GH�OD�TXDOLWp�HVW�H[SOLFLWHPHQW�DSSOLTXpH�

���>4�@9RWUH�HQWUHSULVH�LPSRVH�W�HOOH�XQ�SURFHVVXV�GH�FRQWU{OH�GH�TXDOLWp

HW�RX�XQ�SURFHVVXV�TXL�SHUPHW�G 
DPpOLRUHU�OD�TXDOLWp��&00,��HWF��"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

9HXLOOH]�VpOHFWLRQQHU�XQH�VHXOH�GHV�SURSRVLWLRQV�VXLYDQWHV��

�2XL

�1RQ

�-H�QH�VDLV�SDV

���>4�D@4XHOV�VRQW�FHV�SURFHVVXV"

5pSRQGUH�j�FHWWH�TXHVWLRQ�VHXOHPHQW�VL�OHV�FRQGLWLRQV�VXLYDQWHV�VRQW�UpXQLHV��
��/D�UpSRQVH�pWDLW�
2XL��1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OH�GpYHORSSHPHQW�GH�QRXYHDX[�SURGXLWV�ORJLFLHOV��
�RX�
2XL�

1RWUH�SULQFLSDOH�DFWLYLWp�HVW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�H[LVWDQW�
�RX�
2XL��1RWUH�DFWLYLWp�V
DUWLFXOH�DXWRXU
GH�GHX[�D[HV��OH�GpYHORSSHPHQW�HW�OD�PDLQWHQDQFH�GH�SURGXLWV�ORJLFLHOV�
�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"��HW�/D�UpSRQVH�pWDLW�
2XL
�j
OD�TXHVWLRQ�
���>4�@
��9RWUH�HQWUHSULVH�LPSRVH�W�HOOH�XQ�SURFHVVXV�GH�FRQWU{OH�GH�TXDOLWp�HW�RX�XQ�SURFHVVXV�TXL

SHUPHW�G
DPpOLRUHU�OD�TXDOLWp��&00,��HWF��"�

9HXLOOH]�pFULUH�YRWUH�UpSRQVH�LFL��

�
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���>4�@4XHOV�VRQW�OHV�RXWLOV�G 
DPpOLRUDWLRQ�GH�OD�TXDOLWp�HW�RX�GH�FRQWU{OH�GH
OD�TXDOLWp��OH�FDV�pFKpDQW��XWLOLVp�GDQV�YRWUH�HQYLURQQHPHQW�GH�WUDYDLO"
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�j�OD�TXHVWLRQ�
��>*�@
��(VW�FH�TXH�YRWUH

HQWUHSULVH�IDLW�GX�GpYHORSSHPHQW�RX�GH�OD�PDLQWHQDQFH�GH�SURGXLWV�V\VWqPHV�ORJLFLHOV"�

&KRLVLVVH]�OD�UpSRQVH�DSSURSULpH�SRXU�FKDTXH�pOpPHQW��

� 2XL 1RQ -H�QH�VDLV�SDV

&RQWU{OH�GH�YHUVLRQ

1RWLILFDWLRQ�HW�VXLYL

GHV�HUUHXUV

/
LQWpJUDWLRQ

FRQWLQXH

&RQILJXUDWLRQ

7HVW



5/30/12 LimeSurvey -‐‑ Etude sur la qualité des pratiques de développement des logiciels

23/23https://w3.umons.ac.be/surveys/admin/admin.php?action=showprintablesurvey&sid=99223&lang=fr

0HUFL�G
DYDQFH�SRXU�OLQWpUrW�TXH�YRXV�SRUWH]�j�QRWUH�pWXGH��SRXU�YRWUH�FROODERUDWLRQ�HW�SRXU�DYRLU�DFFHSWp�GH�FRPSOpWHU�OH
TXHVWLRQQDLUH�

9HXLOOH]�UpSRQGUH�DYDQW�OH������������±������

(QYR\HU�YRWUH�TXHVWLRQQDLUH�

0HUFL�G
DYRLU�FRPSOpWp�FH�TXHVWLRQQDLUH�


