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Introduction

Due to the large number of US that emerge, several studies have been presented over methods and
methodologies. These studies present checklists of the characteristics of these US as in (Spinola,
Massolar, & Travassos, 2007). However, in this paper a quality characteristics evaluation within
software environment is presented. An arborescent structure of the characteristics involved, its
sub-characteristics, attributes, metrics, methods, objectives, and formula is shown in this paper.
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Introduction

Years 1977 and 1978, were those of McCall (McCall, Richards, & Walters, 1977) and Boehm (Boehm,
et al., 1978) respectively, and induced the identification of characteristics (through a list of software
properties) that prevailed regardless of its type. Then came the ISO/IEC 9126 (ISO/IEC, 2001) in 1991
In which six main software features are proposed, as well as a set of formulas that, through identified
metrics allow the quality measurement of the software product. The IEEE 1061 (IEEE, 2009) also
presents its three levels model, Criteria, Factors and Metrics, using a tree structure. Other models such
as Humphrey (Humphrey, 1989) have also prevailed over time. Now ISO/IEC 25000 (ISO/IEC, 2014)
presents a suite based upon previous standards such as ISO/IEC 9126 (ISO/IEC, 2001), ISO/IEC 12207
(ISO/IEC, 2008), ISO/IEC 14598 (ISO/IEC, 2001) and ISO/IEC 15504 (ISO/IEC, 2013), to name a
few.

Mark Weiser is often recognized as the 'father' of ubiquitous computing, who already in 1988 expressed
the following: "ubiquitous environments are environments where the US technological elements are
inserted in the daily tasks making the user-system interaction natural and uninhibited, providing access
to resources without limitation of time, means of access or place " (Weiser, Some computer science

Issues in ubiquitous computing, 1993).
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Related works

There are some works that show advances on the evaluation of software qualities, such as in
(Hamsah et. al. 2021) where comparative analysis of quality model metrics via a meta-metrics
approach is done, its results presents that most of the metrics are not of definitive derivation, proving
opportunity to have a more structured and defined measurement function. For example, in
AQUARIUM (Carvalho et. al. 2018) five product quality features were applied: Performance
Efficiency, Compatibility, Usability, Reliability and Security. This model was developed for Mobile
applications. In our model mobile applications are mainly evaluated through the Mobility
Characteristic. Our model describes six characteristics: Software environment, Information access
Invisibility, Mobile support, Communication interoperability, Context sensitivity and Customization.
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Tools analysis

It really has four levels and a tree structure.
The first level, which is the most general, lists
the characteristics, which are the properties
that must be present in any US. Then, the
second level, enunciates the sub-
characteristics. They are composed by those
qualities that conform the characteristic with
which they are associated. The attributes are
found iIn the third level that details the
properties and are the subjects of
measurement. In the fourth and last level are
the metrics, which define the way in which
each attribute will be measured qualitative or
quantitatively.

— Software Envionment

— Information acces invisibility

I Mobile support

Communication
interoperability

USQF

— Context sensitivity

Customization

Figure 1 Ubiquitous Systems Quality Features (USQF) Source: Own.
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Design of HECA method
for Ubiquitou System

)
c

(¢B]

E — Accessibility — Reading data — Input devices

c

o

> s _ . Communication between
LICJ o Imbibition efficiency — Response time ——— data

(5]

E llluminance — lllumination level

E — Ambient lighting

h .

(% Contrast —— Contrast required

Figure 2. Software Environment quality characteristic Source: Own.
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Design of HECA method

for Ubiquitou System

ELEMENT TO EVALUATE

Accessibility

Embedding efficiency

Ambient lighting

Sub-characteristic

Reading data

Response time

Illuminance

Contrast

Attribute

Input devices

Communication between
data

Illumination level

Contrast required

Metric

Number of everyday input devices used by the
system:

Total number of input devices used by the
system:

Number of times a request was made to the
system within three seconds:

Number of total requests made (including those
greater than three seconds):

Maximum amount of lux measured during the use
of a ubiquitous system:

Allowed range of lux (500 <B<750):
Number of measurements where results are
satisfactory:

Total number of measurements performed:
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Model application

In evaluating the RICB (Rescue in Collapsed Buildings) system
quality the HECA model was used. Two evaluators and a
Coordinator have made this assessment, in the Design process,
Figure 5 shown this process.

Figure 5 Evaluation procedure using HECA (Source: Own).
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Model application

Figure 6 presents the evaluation format used by
HECA. Other numerical values of each metric are
shown in the checklist. After using the formula, the
system presents the value of the Software
Environment characteristic, its sub-characteristics
and its attributes.

Sealia iniciada por :

ERANDINI e B th ey i Gpnchs
(YR TT T
~Evaluar - Tatal number of input dindcas used
- ubcharacteristic 4, . coeien
\Imhibiiinn Efficiency
- Response time
Attribute gl "=

Design
process / seconds

At el FE sl ol
i FRQLIEES Migda

MHumbar of bot f
Metrics s, (incluting those greater thanthre
1) saconds

Ambient/Lighting

Figure 6. Evaluation of the Environment software
in the Design process, before obtaining the result.
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Result analysis

The scale conversion is then performed, from a zero to one or a zero to hundred in percentage to
that from zero to three.
The result of the sub-characteristics and the Software Environment is presented in Table 2.

Accessibility Imbibition Efficiency Ambient/Lighting Software Environment

2.3 2.5 2.2 2.3
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The RiICB (Cuevas-Rasgado et. al., 2022)
Rescue in Collapsed Buildings is
programed in a Raspberry pi zero, with
movement sensor, temperature and GPS
Neo-6m connected to it.

Figure 1 shows the general diagram of
RICB

Annexes
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Conclusions

The presented model was evaluated through the HECA software tool to which the Software
Environment Feature values were added. With this tool it is possible to feed each metric with
quantifiable values (numerical) according to the analysis and behavior of the projects to be
evaluated. After the quantities are entered in Metrics, the model performs an average of the
attributes to be assigned to the sub-characteristics and, in turn, an average of the characteristic to
locate the software In a classification level of zero to three, where zero is the worst and three is the

best.

Finally, the results of the evaluation of the Software Environment characteristic of an RICB system is
obtained. An RICB systems objective is to search for victims in buildings collapsed by earthquakes. This
system is considered ubiquitous because it uses several subsystems (user consultation system, Victim
database administration system, tracking devices, public health institutions, shelters, interface system through
mobile devices) and technologies (Raspberry Pi Zero card, thermal sensor, motion, location, and infrared),

smartphone for consultation on tablets and smartphone all over the Internet.
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