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Abstract: This work shows the proposal of a Quality Model to develop software taking as reference the guidelines established by the
family of 1SO / IEC 25000 Standards, seeking to simplify the evaluation process, developing a series of activities and procedures aimed
at achieving the product characteristics, satisfying the corresponding requirements and metrics. The conjugation of the proposed
model with a set of tools that facilitate the referred process is also presented, achieving good practices when developing software,
resulting in quality products with adequate elements of security and maintainability. This model seeks to define a reference framework
to define and evaluate the required metrics as software quality factors, incorporating the various items included within the standards
included in ISO / IEC 25000, such as the specific characteristics of a quality model. , the specification of requirements, the definition
of benchmarks for quality measurement and evaluation, as well as additional common models, terms and definitions.
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1. Introduction

Software development is one of the activities in greatest
demand in recent decades. Every day technology evolves
and Software Engineering requires constant updating
incorporating quality standards and metrics, including the
implementation of models that serve as a guide and the use
of tools that help improve testing, maintenance, usability,
portability and compatibility, among other required
characteristics.

Currently, several quality norms and standards are known
that have facilitated efficiency, delivery and good practices,
however, it is vitally important to have a quality model that
guides processes to have better results, as well as the use of
tools. That help the evaluation process in the different stages
involved in software development.

The family of 1SO / IEC 25000 Standards emerges as an
evolution of other standards such as ISO / IEC 9126 and
ISO/ IEC 14598. Its task is to define a common framework
for evaluating the quality of software products. It includes
the peculiarities of a quality model, specification of
requirements, references for quality measurement and
evaluation, as well as common models, terms and definitions

[1].

The ISO / IEC 25000 standards therefore have the objective
of creating a working environment to define the
requirements and evaluate the quality of the software
product, replacing the previous I1ISO / IEC 9126 and ISO /
IEC 14598 and thus becoming the benchmark to follow.

2. Theoretical Elements

2.1 Software quality management

"Quality management is an inseparable philosophy of the
customer's needs and the goals of the company when
developing products that require quality assurance,
guarantees maximum efficiency within the company and
strengthens ~ commercial leadership  through the
implementation of processes and systems that promote
excellence, while preventing errors and ensuring that all the
firm's goals are achieved without wasting effort. "This is the
definition provided by the British Quality Association
(BQA), in 1989, regarding the techniques involved in the
Total paradigm Quality Management (TQM) [2]. This
concept is fully applicable when developing software, since
the client's requirements will always be the triggering element
that guides developers to generate any computer application,
reducing errors, taking maximum advantage of resources and
seeking to achieve the established objectives.

2.2 Software Quality

The term can be ambiguous and even subjective because, like
beauty, quality depends on who observes it. It is necessary to
define the concept clearly, since, if the quality cannot be
defined, it cannot be measured; and where the quality cannot
be measured then it cannot be controlled.

Within the context of Software Engineering, one of the
definitions of quality in software is that proposed by the
International Standards Organization through the family of
ISO / IEC 25000 Standards: “All the characteristics of a
software product that have as an ability to meet explicit or
implicit needs” [2].
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There are several definitions, however, they agree that the
software has quality if it meets or exceeds the user's
expectations regarding [3].

Functionality (that serves a purpose),

Execution (which is practical),

Reliability (do what you should),

Auvailability (that works under any circumstances)

Support, at a cost less than or equal to what the user is
willing to pay.

Software quality refers to "The factors of a software product
that contribute to the complete and total satisfaction of the
needs of a user or organization” [3].

Modelos a nivel de proceso

Based on the information gathered, a timeline is presented
through Figure 1 that incorporates some process-level
models that support this document.

IEEE 1S0 ISOMEC

L PSP 12207 0003 20000
1909 ?;;;5 m 1995 1008 1607 2006
[18] 12 (18} [14] 17
150 Dromey TPS Cobit CMMI l
15504 1995 1006 40 2000
1903 (3] 1906 [10]
(15 (19

Figure 1: Process level model timeline (FOwn source)

The 1SO / IEC 25000 family of standards and their
dimensions.

Software quality is a very broad concept, which is made up
of several dimensions. These dimensions according to the
quality model described in ISO / IEC 25010 are as follows

[61 [7]:

e Functional Fitness: The degree to which the product
provides the functions that meet the implicit and explicit
needs when the product is used under certain
conditions.

o Performance efficiency: performance relative to the
amount of resources used under certain conditions.

e Compatibility: condition that makes a program and a
system, architecture or application to understand each
other correctly, directly or indirectly (through an
algorithm).

e Usability: effort required by the user to use the product
satisfactorily.

e Reliability: the software's ability to maintain the
required system performance, for a set time and under a
set of defined conditions.

e Security: the software's ability to meet the risk levels
allowed for both physical damage and possible data
risks.

e Maintainability: effort required to adapt to new
specifications and software requirements.

e Portability: ability of software to be transferred from
one environment to another.
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Figure 2: Family Quality model ISO/IEC 2500 (own: 1SO)

3. Sciption of the Proposed Model

Research and Impact

Economic losses and quality problems in software can
commonly be derived from the lack of a reference
methodology and metrics that streamline and provide
success for the evaluation. On the other hand, and
according to the latest report, The CHAOS stated of the
Standish Group only 39% of the software development
projects finished in the estimated time, with the planned
resources and with an acceptable quality [5].

In this context, activities related to software quality are
becoming increasingly important, mainly due to two factors:
The first is the increase in outsourcing, which leads to client
companies having to evaluate and control the quality of the
software products delivered by the developer companies.
They have to have the necessary resources to ensure that
the product they develop will meet customer expectations.

The second is the proliferation of standards and
certifications related to software quality, such as ISO / IEC
15504 and 1SO/ IEC 12207 (SPICE) or models such as
CMMI (Integrated Capacity and Maturity Model).
However, the idea that evaluations of software should be
based on direct evidence of the product itself and not only
on evidence of the processes used for its construction has
spread throughout the sector.

Prototyping of the rule family

The 1SO / IEC 25000 is articulated in several divisions,

including I1SO / IEC 25040, which defines the process for

evaluating the quality of the software product, and ISO /

IEC 25010, which determines the quality characteristics

and sub- characteristics that can be evaluate for a software

product.

e The most important reasons why an organization may be
interested in evaluating its product according to 1SO /
IEC 25000 may include the following:

o Differentiate yourself from competitors, ensuring delivery
times and reducing product failures after implementation in
production.

o Establish agreements in the field of service, defining
certain quality parameters that the product must meet
before being delivered.
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e Detect defects in the software product and proceed to
eliminate them before delivery, which means cost savings
in the subsequent maintenance phase.

e Evaluate and control the performance in the developed
software product, ensuring that you can generate the
results taking into account the time and resource
restrictions established.

e Ensure that the software product developed respects the
levels necessary for the security characteristics
(confidentiality, integrity, authenticity, non-repudiation,
etc.).

e Check that the developed product can be put into
production without compromising the rest of the systems
and maintaining compatibility with the necessary interfaces
(81, [9], [10].

Through Figure 3 it is possible to observe the prototyping of
the family of I1SO / IEC 25000 Standards, representing its
wide range of stages to consider to have in order the
processes during the framework, this will avoid failures
during the planning process, evaluation, maintenance,
portability, among others, that could generate delays and
failures in the short or long term.

Plan development

The quality model depends on the commitment of all levels
of the I1ISO / IEC 25000 Standard, especially the group in
charge of managing quality and based on the requirements
of the development of any application. This reference is the
basis of the proposed model, seeking at all times the
implementation of the management of a quality system based
on the family of ISO / IEC 25000 Standards. The model
allows to develop software projects analyzing the
requirements provided by the client, defining, managing,
controlling and continuously improving all processes. It also
makes it possible to count on the participation of the entire
organization, group or team, depending on the case.

To develop each of these stages, a set of objectives, tasks,
managers and necessary tools are proposed, as shown in
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Figure 4, which describes each of the elements of the
resulting model.

4. Conclusions

The family of ISO / IEC 25000 quality standards managed
as a quality model is suitable for evaluating any system or
web application.

The proposed model details the reference processes carried
out for the evaluation of a software system with quality
metrics required for its functionality, since security,
usability, compatibility and maintenance metrics were
required, among others.

The proper management of the different standards will
establish the sequence for quality assurance, using various
tools that help to have better results. It is successful if it is
carried out seriously by the people responsible for leading
the software quality assessment projects. It improves the
maturity and performance of organizations, but does not
compensate for poor management or wrong strategic
decisions.

By implementing this quality model supported by the 1SO /
IEC 25000 family of standards, it can be seen that the
complementary stages are a fundamental basis for
managing an appropriate quality system, as well as the
tasks that will lead to responsible compliance and
execution.

The management of this model guarantees that the quality
measurement tests will considerably reduce any type of
error, avoiding losses, generating positive results and, in the
event of errors, taking the necessary measures by means of
the immediate resolution model that will be carried out
avoiding than the collapse project, since each stage is
measured as the software development progresses.

Figure 3: Prototyped Family ISO (Own source)
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Figure 4: Family Quality Model ISO/IEC 2500 (Own source)
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