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Introduction

This book contains a selection of papers accepted for presentation and discussion at
the 2021 International Conference on Software Process Improvement (CIMPS’21).
This conference had the support of the CIMAT A.C. (Mathematics Research
Center/Centro de Investigación en Matemáticas); CANIETI (Coahuila-Durango
Office); and UTT (Universidad Technological de Torreón Coahuila, México). It
took place at UTT as virtual venue, in Torreón, México, from 20 to 22 October
2021.

The International Conference on Software Process Improvement (CIMPS) is a
global forum for researchers and practitioners that present and discuss the most
recent innovations, trends, results, experiences and concerns in the several per-
spectives of Software Engineering with clear relationship but not limited to soft-
ware processes, security in information and communication technology and big data
field. One of its main aims is to strengthen the drive towards a holistic symbiosis
among academy, society, industry, government and business community promoting
the creation of networks by disseminating the results of recent research in order to
aligning their needs. CIMPS’21 is built on the successes of CIMPS’12, CIMPS’13,
CIMPS’14, which took place on Zacatecas, Zac; CIMPS’15 which took place on
Mazatlán, Sinaloa; CIMPS’16 which took place on Aguascalientes, Aguascalientes,
México; CIMPS’17 which took place again on Zacatecas, Zac, México; CIMPS’18
which took place on Guadalajara, Jalisco, México; CIMPS’19 which took place on
León, Guanajuato, México; and the last edition CIMPS’20 which took place on
Mazatlán, Sinaloa, México, as virtual venue.

The Programme Committee of CIMPS’21 was composed of a multidisciplinary
group of experts and those who are intimately concerned with software engineering
and information systems and technologies. They have had the responsibility for
evaluating, in a ‘blind review’ process, and the papers received for each of the main
themes proposed for the conference are organizational models, standards and
methodologies, knowledge management, software systems, applications and tools,
information and communication technologies and processes in non-software
domains (mining, automotive, aerospace, business, health care, manufacturing,
etc.) with a demonstrated relationship to software engineering challenges.
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CIMPS’21 received contributions from several countries around the world. The
articles accepted for presentation and discussion at the conference are published by
Springer (this book), and extended versions of best selected papers will be pub-
lished in relevant journals, including SCI/SSCI and Scopus indexed journals.

We acknowledge all those who contributed to the staging of CIMPS’21 (authors,
committees and sponsors); their involvement and support are very much
appreciated.

Jezreel MejiaOctober 2021
Mirna Muñoz
Álvaro Rocha

Himer Avila-George
Gloria Monica Martinez-Aguilar
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A Proposal of Metrics for Software
Requirements Elicitation in the Context
of a Small-Sized Software Enterprise

C. Pacheco1, I. García1(B), J. A. Calvo-Manzano2, and M. Reyes1

1 Division de Estudios de Posgrado, Universidad Tecnologica de la Mixteca,
Carretera a Acatlima, 69000 Oaxaca, Mexico

{leninca,ivan,karenina}@mixteco.utm.mx
2 Escuela Tecnica Superior de Ingenieros Informaticos, Universidad Politecnica de Madrid,

Boadilla del Monte, 28660 Madrid, Spain
joseantonio.calvomanzano@upm.es

Abstract. The requirements elicitation process aims to obtain a preliminary ver-
sion of the requirements before their specification. However, due the nature of this
process, it is very difficult to know if the elicited requirements have quality. Fur-
thermore, there are some metrics that allow requirements engineers to measure
some aspects of the elicitation process and its final product (i.e., a preliminary
version of the requirements, also called pre-requirements), however there is no
way of measuring and controlling the elicited pre-requirements. With the aim of
understanding, evaluating, and improving the requirements elicitation process, the
existing metrics for this process have been analyzed and, as a consequence, eight
metrics using the GQM paradigm are proposed. Additionally, a preliminary vali-
dation of thesemetrics has been performed in the context of a small-sized software
enterprise. The obtained results are also presented.

Keywords: Requirements engineering · Requirements elicitation process ·
Metrics

1 Introduction

In the context of the software development process, Requirements Engineering (RE) is
one of the most important areas that helps software practitioners to decide and define
what the software must do [1]. The RE process is frequently described by the following
stages: elicitation, analysis, specification, validation and verification, as well as manage-
ment [2]. Therefore, the final product of the RE process is the Software Requirements
Specification (SRS) which establishes the functional and non-functional requirements
for the software that will be developed. Nevertheless, a list of pre-requirements must be
previously obtained by performing the elicitation and analysis stages. It is worth noting
that the requirements elicitation process is not a trivial task and it is one of the main
sources of confusion and causes many projects to fail [3, 4]. Thus, the improvement of
the software quality depends on the SRS quality and, consequently, the quality of the

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
J. Mejia et al. (Eds.): CIMPS 2021, AISC 1416, pp. 3–14, 2022.
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pre-requirements should improve. According to Bourque and Fairley [5] and Sandhu and
Weistroffer [6], the requirements elicitation process is frequently defined by three main
activities: (1) the stakeholder identification (i.e., those people who provide the infor-
mation needed to identify the problem to solve, as well as their needs and constraints);
(2) obtaining the list of pre-requirements of each stakeholder by using the elicitation
techniques; and (3) the integration, refinement, and organization of the collected infor-
mation in order to determine the functionalities and limitations of the desired software.
However, because human participation is essential for the elicitation process and the
large quantity of information that needs to be handled, some problems may arise. For
example, the crucial stakeholders do not participate in the elicitation sessions; there
are conflicts among stakeholders; the elicited requirements do not reflect the required
quality attributes; the time allocated for the elicitation process is not enough; unskilled
requirements engineers; the stakeholders are not convinced about the need of a new
software; or the lack of good communication and collaboration among stakeholders
[7, 8].

With the aim of obtaining better results from the requirements elicitation process,
measurement activity may be needed in order to improve the control of this process and
provide positive feedback to all stakeholders (e.g., programmers, project management,
customers). According to Basili [9], the ideal mechanism for improving a process is
through measuring it and its products by establishing measurable objectives supported
by the proper models. It is important to bear in mind that a measurement process can
promote thematurity of the requirements elicitation process in order to help stakeholders
understand what they really want and what they really need, as well as to recognize the
constraints and limitations of the software that will be developed [10]. Furthermore,
the quality attributes of the pre-requirements (i.e., the indicators for the metrics) are
important for determining the quality of the product that will be obtained (i.e., list of pre-
requirements) as these attributes can bemeasured by inspection (using themetrics) while
the reported metrics can be used to individually evaluate the pre-requirements quality as
well as to generally evaluate the full list of pre-requirements.Moreover, the historical data
(obtained by the prolonged use of the metrics) can be used for the early identification
of potential problems, and to carry out timely corrective actions in order to provide
guidance about the decisions that should be taken. Therefore, in this paper, metrics for
measuring and controlling the requirements elicitation process are presented to enhance
this process by improving the quality to the elicited pre-requirements. The rest of the
paper is organized as follows: Sect. 2 examines other approaches which introduce some
metrics for the requirements elicitation process. With this aim in mind, Sect. 3 briefly
describes the application of the GQM paradigm in order to design specific metrics for
understanding and controlling the requirements elicitation process. Section 4 presents the
preliminary results obtained in the context of a small-sized software enterprise. Finally,
Sect. 5 summarizes the main conclusions of this paper.

2 Related Work

Software metrics have been an important research topic in Software Engineering for
many years. In this context, the measurement process is an important instrument for
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understanding, evaluating or predicting, managing, and improving software entities such
as processes, products, and resources [11]. Therefore, the use of metrics has been high-
lighted by several authors providing the possible reasons and effects of using metrics
that could also be applied to the requirements elicitation process. For example, Palmer
and Evans [12] proposed the Advanced Integrated Requirements Engineering System
(AIRES) in order to provide automated support for the identification of requirements
which are at risk of being ambiguous, redundant, inconsistent, untraceable, or incom-
plete. To this end, AIRES introduced three types of metrics: counting, ratio of risk, and
relative size.

Research by Dutoit and Bruegge [13] developed and refined some metrics for
obtaining the communication degree among stakeholders. The proposedmetrics enabled
researchers to collect data on artifacts generated by groupware tools (e.g., e-mail,memos,
messages) during requirements elicitation. This study highlighted the use of communi-
cation metrics by arguing that they can provide better insights into software processes
and products compared with metrics based on code.

Moreover, Kaiya and Saeki [14] proposed a set of metrics to measure the degree of
domain knowledge in software application development during the requirements elici-
tation process. This study used an ontology to represent the terms and semantic structure
of the problem domain to solve. Thus, by using these definitions, some metrics were
proposed in order to evaluate the requirements quality and to identify incompleteness,
inconsistency, ambiguity, or errors in the structural characteristics of the ontology and
the software requirements.

Similarly, Barragáns et al. [15] proposed a metric for determining the level of incon-
sistency among the stakeholders’ viewpoints (i.e., level of inconsistency in requirements,
conflict degree, and the uncertainty of the viewpoints). The designed metric determines
the close relationship between disagreement and incompleteness by obtaining the level
of inconsistency, meaning that the best model (i.e., model of underspecified states that
represents each viewpoint) reflects the combined knowledge of all stakeholders in the
elicitation activities.

Nakatani et al. [16] highlighted that the requirements volatility indicates the level
of maturity of the requirements (i.e., software requirements do not change if they
achieve 100% maturity during the elicitation process), and defined a method for eval-
uating the Requirements Maturation Efficiency (RME) by taking into account stability
and accessibility. The RME is obtained by dividing the number of requirements that
remain unchanged by the total number of elicited requirements, while the accessibility
is calculated as the inverse of the maximum distance of communication between the
requirements analyst and the requirements source.

Research by Hanakawa and Obana [17] introduced some metrics to evaluate the
quality of the elicitation sessions, because these directly influence the quality of the
obtained requirements. These metrics were classified in basic (start time and end time
of a speaking, stakeholder who is speaking, and the start time and end time of a theme)
and advanced (average of a system engineer’s speaking time, average of a stakeholder’s
speaking time, the number of times of system engineers’ speakings, the number of times
of stakeholders’ speakings, ratio of system engineers’ speaking time to all discussion
time, ratio of stakeholders’ speaking time to all discussion time, ratio of the number of



6 C. Pacheco et al.

times of system engineers’ speakings to total number of time of speakings, ratio of the
number of times of stakeholders’ speakings to total number of time of speakings, and
the maximum number of times of stakeholders’ speakings between a system engineer
speaking and a system engineer speaking).

Moreover, Zapata et al. [18] performed a study related to distributed software devel-
opment in order to evaluate the efficiency of an elicitation technique by using the metrics
proposed by Lloyd, Rosson, and Arthur [19] with adjustments for the requirements elic-
itation process. The metric used, called SRS document quality, takes into the account
the following features: aspects related to the document’s organization; the percentage of
requirements that are identified as an evolution of a basic requirement; average of require-
ments without defects of precision, ambiguity, consistency, etc. (i.e., defects attributable
to deficiencies in the requirements elicitation process); and the percentage of supported
requirements which indicates the completeness of the produced document.

Finally, research by Byun et al. [20] emphasized the importance of the consistency of
requirements as they must be compatible with the proposed objectives and constraints of
the software that will be developed. This study proposed six metrics (degree of objective
contribution, degree of objective satisfaction, value obtainable for each requirement,
degree of constraint conformance, degree of constraint impact, and cost demandable
for each requirement) in order to evaluate the requirements considering the objectives
and constraints of the software. Additionally, five consistency metrics were designed: a
metric to measure the consistency of each requirement that is related to one objective
and various constraints, a metric to measure the consistency of each requirement that
is related to one objective and one constraint, a metric to measure the consistency of
each requirement that is related to various objectives and various constraints, a metric to
measure the consistency of each requirement that is related to various objectives and one
constraint, and finally a metric to measure the consistency of each requirement using its
value and cost.

In summary, all of the proposed metrics only focused on the second activity of
the requirements elicitation process (i.e., obtaining the list of pre-requirements of each
stakeholder by using the elicitation techniques). However, the other two activities (the
stakeholder identification, and the integration, refinement, and organization of the col-
lected information) are not covered by the previous studies. Therefore, it is necessary
to identify metrics that help requirements engineers to measure the elicitation progress
and the quality of the pre-elicited requirements.

3 Eight Metrics for Measuring the Requirements Elicitation
Process

The Goal-Question-Metric (GQM) paradigm [9, 21] represents a systematic approach
to define, adjust, and evaluate a set of objectives based on the objectives of a project or
organization as well as by using a measurement process. GQM takes into account three
levels for formally defining a measurement program: 1) The conceptual level (Goal)
that establishes the measurement goals for an object related to products, processes, or
resources. These goals can be defined by using a template for an object [22], 2) The oper-
ational level (Question) that generates a set of questions used to specify how the goals



A Proposal of Metrics for Software Requirements Elicitation 7

must be reached, and 3) The quantitative level (Metric) that defines the metrics to quan-
titatively answer the question(s) established for the previous level [23]. GQM provides a
hierarchical structure where the goals, questions, and metrics can have a many-to-many
relationship. Moreover, improving RE is a challenge due to its volatility, however, qual-
ity assurance can be achieved by developing and applying appropriate (valid) metrics
and measurements [24]. With this aim in mind, Tables 1 and 2 show the definition of the
measurement goals (the GQM conceptual level) for stakeholder identification, and the
integration, refinement, and organization of the collected information.

Table 1. Definition of the measurement goal for stakeholder identification.

Description

Goal Identify the project stakeholders

Purpose Improve the stakeholder identification activity using the Volere template [25]

Approach The identified stakeholders must be relevant and necessary for the project

Perspective The requirements engineer’s viewpoint

Environment In the context of a small project (six to twelve months and 50,000–100,000
LOC) that will be developed by a team of fewer than 10 members

Table 2. Definition of the measurement goal for integration, refinement, and organization of the
collected information.

Description

Goal Integrate, refine, and organize the collected information

Purpose Analyze if all the obtained pre-requirements by each stakeholder fulfil the
quality criteria proposed by IEEE Std. 830-1998 [26], Lauesen [27], and
ISO/IEC/IEEE 29148 [28] (i.e., the final list of pre-requirements is complete,
each requirement has to be unambiguous, consistent, traceable (to its source
or stakeholder) and understandable)

Approach The final list of pre-requirements must be complete, unambiguous, consistent,
traceable, and understandable

Perspective The requirements engineer’s viewpoint

Environment In the context of a small project (six to twelve months and 50,000–100,000
LOC) that will be developed by a team of fewer than 10 members

It is worth mentioning that the use of the Volere template [25] was introduced in
order to help the requirements engineer to identify the stakeholders (i.e., this template
was used because it defines some stakeholder classes that may be present within the
software development project). We believe that this strategy provided two main advan-
tages in the context of a small-sized software enterprise: it did not require an advanced
level of theoretical knowledge and it provided a good overview of the pre-requirements
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when data was being collected. Tables 3 and 4 provide the basis for the formulation of
questions and metrics for each defined goal. Taking into account these goals, the Mea-
surement Construct Template defined by the Practical Software Measurement (PSM)
approach [29] was used to link the variables that were measured against our informa-
tion needs (https://drive.google.com/file/d/1mknDJSpKSQcNS-38R7NmBpAy7wgwY
jQK/view?usp=sharing). Within the context of a small-sized software enterprise, these
measurement constructs are useful for describing how the relevant activities and prod-
ucts of the requirements elicitation process are quantified and converted into indicators
that provide a basis for decision making.

Table 3. Metrics proposed for stakeholder identification.

Goal Question Metrics

Identify the project
stakeholders

How many classes of
stakeholders were identified by
the Volere template?

# of classes of stakeholders that
participated in the elicitation
process

Were all the software
perspectives obtained?

# of pre-requirements proposed
by each stakeholder

# of elicited pre-requirements

Table 4. Metrics proposed for integration, refinement, and organization of information.

Goal Question Metrics

Integrate, refine and organize
the information

Do the elicited
pre-requirements fulfil the
quality criteria [26–28]?

# of inconsistent
pre-requirements

# of ambiguous
pre-requirements

# of understandable
pre-requirements

# of traceable
pre-requirements

Completeness of the list of
pre-requirements

The quality of the requirements elicitation process will influence the quality of the
software development process because a minimal error at this stage would affect the
rest of the life cycle stages. Moreover, an effective requirements definition will allow
requirements engineers to remain disciplined during the software development process,
provide better support when changingmanagement activities, and obtain better results in
testing, thereby decreasing risk, improving the quality, and supporting automatization.
Table 5 shows the formal definition of the eight metrics proposed for measuring the
requirements elicitation activities 1 and 3, respectively.

https://drive.google.com/file/d/1mknDJSpKSQcNS-38R7NmBpAy7wgwYjQK/view%3Fusp%3Dsharing
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Once the metrics were defined, it was also necessary to define the procedures for
collecting them. In order tomake the procedures clear and repeatable, the ISO/IEC/IEEE
15939:2017 standard [30] states that this definition should normally describe who is
responsible for the measurement, the data source, the frequency of the data collection,
and the required tool for supporting this activity. Both requirements elicitation activities
1 and 3 can be divided into tasks, with a template designed for recording measurements.
Moreover, a new activity was also proposed for the requirements elicitation process in
order to analyze the collected data and provide proper data as well as timely feedback
to the requirements engineer about the requirements elicitation process carried out in
the project (Activity 4: Post-mortem). The defined procedures required the creation of
templates for recording the measurement data, such as the stakeholders’ information and
analyzing the information of the elicited pre-requirements. These templates included
a sheet of instructions to avoid any errors being made. In addition, with the aim of
making the measurement program easier for the requirements engineer of the small-
sized software enterprise, Excel spreadsheets were designed for storing and processing
the measurement data and recording the historical data.

Table 5. Definition of metrics for the requirements elicitation products.

Metric Definition Unit of measurement Range

# of classes of
stakeholders that
participated in the
elicitation process

Classesa of
stakeholders identified
by the Volere template

Classes of
stakeholders

1–14

# of
pre-requirements
proposed by each
stakeholder

Pre-requirements
proposed by each
stakeholder identified
according to the Volere
template

Individual pre-
requirements

0 to infinity

# of elicited
pre-requirements

Total of
pre-requirements
elicited in all the
elicitation sessions

Total
pre-requirements

0 to infinity

# of inconsistent
pre-requirements

Pre-requirements in
conflict with others

Pre-requirements in
conflict

0 to (the total number of
pre-requirements – 1)

# of ambiguous
pre-requirements

Different
interpretations of each
stakeholder for each
pre-requirement on the
list

Uncertain
pre-requirements

0 to the total number of
stakeholders

# of understandable
pre-requirements

Pre-requirements
understood by all the
stakeholders

Acceptable
pre-requirements

0 to (the total number
of pre-requirements)

(continued)
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Table 5. (continued)

Metric Definition Unit of measurement Range

# of traceable
pre-requirements

Pre-requirements that
are associated with a
stakeholder

Attributable
pre-requirements

0 to the total number of
stakeholders

Completeness of the
list of
pre-requirements

All the stakeholders
must have approved
and signed the final
version of the
pre-requirements list

Final version of the
list of pre-
requirements

0 to the total number of
stakeholders

aThe classes of stakeholders define the roles that they can perform with regard to the Volere
template for stakeholder analysis. According to Robertson and Robertson [25], there are 14
classes: interfacing technology,maintenance operator, normal operator, operational support, client,
functional beneficiary, interfacing technology, internal consultant, sponsor, customer, interfacing
technology, external consultants, negative stakeholders, and core team members.

Finally, in order to validate the feasibility of this approach, a preliminary validation
in a small-sized Mexican software enterprise was conducted. The following section
provides the details.

4 Preliminary Results

An early validation was conducted in a small-sized software enterprise with 20 employ-
ees which used Scrum to develop the software projects and the IEEE Std. 830-1998
to obtain the SRS as well as refine the use cases. Previous to the requirements speci-
fication, the enterprise used two elicitation techniques in their projects: interviews and
focus groups to elicit a pre-requirements list. The project used for this case study was
an informative web portal owned by a small corporation for managing all of its internal
information and the services focused on customers. This case study used, as a baseline,
a pre-requirements list produced by a team who worked in the requirements elicita-
tion process without using the defined measurement program (the control group) and
another team who used the measurement program to evaluate its work in the context of
this case study (the experimental group). These groups were comprised of three people:
a project manager and two requirements engineers. The experimental group members
were selected randomly because they all had the same experience and knowledge on the
requirements elicitation process and the project’s domain. All of the participants had
worked at the enterprise for three years.

It is important to mention that no member of the control group had communication
with any member of the experimental group, as both groups were comprised of different
members, and none of the members of the experimental group knew beforehand about
the preparation for this exercise. The experimental group used the Volere template [25]
to perform the stakeholder identification activity. Furthermore, the control group did
not carry out stakeholder identification because their members considered the client as
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the only stakeholder in the requirements elicitation process. Additionally, the elicited
pre-requirements were recorded in the meeting minutes for each session.

The data was collected in three ways: review of archival data (pre-requirements list
used as baseline), observation of participants, andmetrics (including the use of templates
to collect the measurements). During the review of the baseline, an expert researcher
checked if it was properly carried out and evaluated the quality attributes of each require-
ment elicited for the control group. The “expert” is a requirements engineer/professor
with more than 10 years’ experience, was not part of the experimental group, and was
also unaware that his work was part of the validation. The analysis was applied to the
quantitative data obtained in the requirements elicitation activities. The expert carried out
a completely blind evaluation of the list of pre-requirements obtained by both the control
and experimental groups to evaluate their quality, and did not know anything about how
they were obtained. For the observation of participants, two requirements elicitation
sessions were conducted to get firsthand information concerning the problems of the
requirements elicitation activities. Table 6 summarizes the obtained results.

Table 6 has two main rows for each group: the first one lists the stakeholders and
their efficiency (rows 3 to 7 in Table 6), while the second one specifies the quality
attributes that were evaluated from the list of pre-requirements elicited by each project
(rows 8 and 9 in Table 6). The appropriateness value was 0.45 for the baseline project,
because from the 31 pre-requirements provided by the only stakeholder, a total of just 19
pre-requirements were selected for the final list. This is in contrast to the experimental
group, where all 53 proposed pre-requisites appeared in the final list after the metrics
were applied.

Table 6. Preliminary results from the validation.

Control group Experimental group

Diversity of
stakeholders

Appropriateness of
stakeholders per classes

Diversity of
stakeholders

Appropriateness of
stakeholders per classes

Client 0.45 Maintenance
operator

0.019

Normal operator 0.340

Client 0.547

Internal consultant 0.056

External consultant 0.038

Coverage of each quality attribute (%)

Unambiguous* (0%), Consistent (70%),
Traceable (80%), Understandable (45%),
Completeness** (100%)

Unambiguous (85%), Consistent (80%),
Traceable (100%), Understandable (76%),
Completeness** (100%)

31 pre-requirements were elicited 53 pre-requirements were elicited
*This attributedwas evaluated taking into account that in the baseline project, only one stakeholder
participated.
**This attributed was evaluated taking into account the full list of pre-requirements.
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Thus, the differences (see last row of Table 6) between the pre-requirements obtained
by the baseline project (control group) and those obtained by the newproject (experimen-
tal group) show an increase in the quality of the elicited pre-requirements as they better
fulfill the stakeholders’ expectations and needs. Despite these results, it is important to
mention that as a consequence of the training and implementation of the metrics, an
additional month was required for the experimental group to perform the requirements
elicitation activities than the control group. The experimental group achieved a better
coverage of the quality attributes for the elicited pre-requirements, a better diversity of
the identified stakeholders, and a higher number of elicited appropriate pre-requirements
than the participants of the baseline project. It is clear that these results are promising,
however, they are not useful for generalizing the benefits of the metrics. Nevertheless,
two measurement programs are currently being conducted to support this approach by
providing more quantitative evidence.

5 Conclusions

We have proposed eight metrics for the requirements elicitation process which have
to be reviewed by all the stakeholders in order to achieve their acceptation (i.e., pre-
requirements validation). Thequality of these pre-requirementsmust be verified to ensure
that they are complete, correct, consistent, unambiguous, verifiable, traceable, and mod-
ifiable (i.e., pre-requirements verification). Therefore, as soon the characteristics and
constraints of the software are determined, problems and errors will be avoided for the
remaining stages of the software process development. Otherwise, the cost of fixing these
errors will increase and the project might fail. It is worth mentioning that the presented
validation was conducted within only one enterprise who elicited the pre-requirements
for only one project, therefore we cannot argue that the obtained results can be replicated
for other enterprises and projects. As previously stated, our metrics need to be applied to
more enterprises and projects with the aim of analyzing and improving the interpretation
of each one. We strongly believe that more specific metrics can be proposed to improve
their adaptation to each one of the elicitation techniques and the second activity of the
elicitation process (i.e., obtaining the list of pre-requirements of each stakeholder by
using the elicitation techniques), which was not included in our research because there
are some related metrics for this part.
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