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METHODS OF DETERMINATION OF QUALITY OF SOFTWARE

Developed modern software tool for determining the quality of software (SW) techniques metric analysis. The software allows
you to use quality metrics to calculate the corresponding metric and determine the value of the complex index of quality software
product. Clarified the quality assessment process, software analyzes the concept of the quality of the software product as an object of
standardization and quality levels of performance models of the software. This allowed the opportunity to improve the quality of
software by generating the relevant requirements of the criteria for quality evaluation. It is also possible to make the improvement of
the metric analysis of models of its quality and its quantitative measurement methods in all phases of a software project.

It was revealed that the driving force behind the success of software projects is the desire of their leaders to develop such
software, which would have a certain value. It should be important for certain tasks or to achieve tactical and strategic objectives.
The value of the software can be expressed in the form of its value, or in some other form. The customer usually has their own idea
of the maximum cost of investing in the development of software. These funds profit it expects to achieve in the case of the main
goals of using the software. It can also have a vision of the functionality of software and certain expectations of its quality.

The features of the use of the metric analysis for determining the quality of the software, revealed the lack of uniform standards
for the metric. Therefore, each supplier of its measurement system offers its own methods of evaluating the quality of software and
associated metrics. Also it is challenging the interpretation of metric values, since for the majority of users of its software metrics and
their values are not absolutely clear and informative. It was found that the main parameters of the choice of an embodiment of the
software is its cost, the duration of the development process and the reputation of the designer of the company. But the decisions

taken on the basis of these parameters, not always guarantee proper quality of the software.
Keywords: information technology; software design; quality standards; software requirements; requirements specification; quality
assessment criteria; Software quality metrics; a comprehensive indicator of quality.

Introduction. The quality of software is the main cha-
racteristic of it in various spheres of information technology
usage [52], which indicates its degree of compliance with
the requirements [27, 33, 45, 60]. The quality of software
means actions that determine how the software meets its
purpose [46]. Such actions are interpreted in several diffe-
rent ways, which leads to several independent definitions of
this term. Mostly, the software quality is understood as a set
of properties of a software product that characterizes its abi-
lity to meet the given or predicted needs of the customer,
which he expressed in the form of user requirements at the
initial stages of software development [55, 56].

Standard ISO/IEC 9126 [36] governs the internal and
external quality assurance features. External characteristics
reflect the requirements for the operation of software and
internal characteristics used to prepare plans to achieve the
required values as its external characteristics [38, 39]. Qua-
lity characteristics reflect the properties of the software as
well as customer and developer looks at it [23, 24, 42, 43,
61, 66]. However, direct user software mainly interested in
operating its quality [37], that the cumulative effect of achi-
eving the required characteristics of the program, the value
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of which is measured by the speed and reliability of the re-
sults, not his property. This concept is much broader than
any single characteristic quality assurance, for example,
ease of use or reliability [40].

The quality of software is determined by using the qua-
lity model [4, 6, 10, 17, 24, 37, 63, 66], which becomes par-
ticular important along the development and improvement
of technology for evaluating the quality of software, na-
mely, the methods of metric analysis. The essence of this
technique is the following: based on the software quality in-
dicators, the values of the corresponding quality metrics
and values of the integrated quality indicator for the future
software product are calculated [15, 65]. According to ISO
24765: 2010 [41], the metric is defined as the property posses-
sion degree of a certain product that has a numerical value.

Typically, when evaluating the quality of the software
to understand the steps that define how the software meets
its purpose [46]. Software Quality assessed using a quality
model [37]. This assessment is particularly important to the
development and improvement of software quality definiti-
on technologies, namely — metric analysis methods. All this
has led to the need for developing appropriate means for
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determining the appropriate quality assurance methods.

Analysis of recent research and publications. Today
the evaluation of software quality standard ISO 25010:2011
[34] Carried out in the order based on attributes as specified
in ISO 25023:2016 [35], subcharacteristics and evaluate
quality characteristics which, together, provide a compre-
hensive assessment of software quality. Evaluation is
software quality metric using the results of the analysis co-
mes down to this: on the basis of quality indicators calcula-
ted values of the metrics of quality and value of the future
complex quality software. According to the ISO
24765:2010 [41], the metric is defined as a measure of the
degree of ownership of the property of a product that has a
numerical value.

ISO 9126 [36] standard defines quality as "the totality
of features and characteristics of a product or service that
bears on its ability to satisfy given needs" [2]. The develop-
ment and improvement of software and quality, respecti-
vely, are essentially organizational in nature, not technical
[20, 42]. The ISO 9126 model [37] consists of a four-part
standard for "Software engineering — product quality,"
which includes quality model, external metrics, internal
metrics, and quality-in-use metrics, respectively [3, 11, 19].
A recently proposed model, McCall's model, describes
software quality as the characteristics of a software product
that represent its capability to satisfy both explicit and
implicit requirements [11, 26, 60]. It proposes six high-le-
vel, independent quality measures, namely, Reuse based on
Object-oriented Technology, Dromey's Quality Model,
Software Assurance Technology Center Quality Model,
Quality Model for Object-oriented Design, Metric-based
Quality Model for Object-oriented Design, and Software
Metrics. These measures comprise a set of software features
by which the product quality is depicted and appraised [51].
Software quality has also been depicted [12] according to
its product characteristics: internal quality (i.e., mode of
product development), such as software complexity and
configuration; external quality (i.e., product functionality),
such as serviceability and reliability [21]. The three most
common software quality definitions are as follows:

1) software quality is determined by a set of quality factors

[31, 32];

2) software quality is determined by user satisfaction [16];
3) software quality is determined by unexpected software per-

formance or errors [14, 47].

However, the software quality determination procedure
and appropriate methods and tools for ensuring this quality
[43, 62], as well as the process of software development it-
self, remain without the fundamental theory and effective
methodology provided [7]. Most of the researches in the fi-
eld of software quality evaluation, especially in the early
stages of its life cycle, are chaotic and unsystematic [13].
At the same time, as proved in investigations [54, 55, 56], it
is possible to identify and eliminate up to 55% of all the is-
sues of the future software product at the end of the softwa-
re architecture design stage [9, 64]. Therefore, the problem
of software quality evaluation requires meticulous attention
to prevent unexpected losses and unpleasant incidents cau-
sed by errors in its work [26].

Object of study — metric analysis of software quality.

Subject of study — methods and means of software qua-
lity metric analysis, which will give an opportunity to calcu-
late the software quality metrics, using the relevant indicators
calculated at the early stages of the project development.

The purpose of the study is to develop an adequate tool
to determine the software quality by using methods of met-
ric analysis, which will give an opportunity to calculate re-
levant metrics with using of quality indicators and determi-
ne the integrated quality indicator of the whole software
product.

To realize this goal, you must do the following main 0b-
Jectives of the study:

1) find out the features of the quality assessment software to
analyze its quality as a subject for standardization and pre-
sentation level of software quality model,

2) determine the features using metric analysis for determi-
ning the quality of software that will enable them to expla-
in the reasons for inefficient use, and different interpretati-
ons of the values of these metrics;

3) develop a software tool for determining the quality of the
software, which provides the ability to predict the further
development of its process efficiency and create the
appropriate set of data to determine the value of complex
quality software;

4) make appropriate conclusions and make recommendations
for the practical use of means for determining the quality
metric analysis software methods.

The scientific novelty of the research — a method for
using metric analysis to determine the quality of software
was first developed. According to this method systemati-
cally available to metric standards, so each measuring
system provider must use only approved methods of quality
assessment software and the corresponding metrics. Also of-
fered a unified approach to the interpretation of the values of
the metrics, which allowed for most users these metrics and
their values are equally informative to understand and apply.

The practical significance of the research results obta-
ined is designed as a modern software tool for determining
the quality metric analysis software methods allows using
quality indicators relevant metric to calculate and determine
the value of complex quality software.

Peculiarities of the software quality evaluation pro-
cess. For any software product, there are many interpretati-
ons of its quality. Negotiated software quality indicators
may be required to follow by its performers during all sta-
ges of software development. There can be only a few of
such indicators or they may reflect certain properties of the
future software that their immediate users and other interes-
ted parties would like to see [5]. Often these indicators can
be get as a result of a some compromise. This approach
fully coincides with the notion of "acceptable quality of
software", which is a less rigid point of view on the quality
of software as a guaranteed achievement of its perfection
[45, 57].

Modern software development approaches have achi-
eved such perfection that there appeared a need to use engi-
neering methods for evaluating the design results during all
stages of the project implementation, monitoring the degree
of the planned quality indicators achievement and their
metric analysis, determining the potential risk and the deg-
ree of finished components usage to reduce the cost of a
new project implementation [1, 7, 50, 59]. The basis of en-
gineering methods for evaluating the software quality is the
possibility of quality improving by creating appropriate req-
uirements for the quality assessment criteria [12, 45, 60],
improving the models of metric analysis of its quality and
methods for its quantitative measurement at all stages of the
project implementation [53, 54, 57, 58].
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The cost to ensure software quality can be differentiated
to the cost of defect prevention, the cost of the work effecti-
veness evaluation, the cost of internal and external failures
during the operation of software [44]. The driving force for
the successful implementation of software projects is the
desire of their executives to develop a software that would
have a certain value, that is, it would be significant for sol-
ving certain tasks or achieving objectives — tactical and
strategic. The value of the software can be expressed in the
form of its price or in some other form. Often the customer
has his own view on the maximum cost of investing, the re-
turn of which he expects in the event of achieving the main
objectives during the use of software. He can also have his
own vision of the functionality of the software and certain
expectations about its quality.

Typically, the customer concentrates on the functiona-
lity of the software for the first and does not think about its
quality, and about the cost associated with quality assuran-
ce. Therefore, at the initial stage of the project implementa-
tion, the subject of discussion may be the question about a
full understanding by the customer the benefits of using the
software and the cost of its development related to the achi-
evement of a particular level of software quality, as well as
its involvement in the process of making appropriate decisi-
ons. Ideally, most of these decisions need to be discussed at
the stage of defining custom software requirements [11, 27,
60], but these questions can (and should) be taken into ac-
count during all stages of its development. There are no
"standard" rules on how to make such decisions. However,
business analysts must clearly demonstrate different alter-
native ways to achieve a certain level of software quality
and the appropriate cost of development so that you can
predict the total cost of implementing a software project.
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Fig. 1. Information security system quality evaluation process pecu-
liarities

To demonstrate dependency between the cost of softwa-
re implementation and the quality of software, lets consider
the peculiarities of the information security system develop-
ment, namely its functional model (Fig. 1) [22, 29, 30].
This model does not show the price of information — an ob-
ject of confidentiality (for example, bank deposit accounts
or access codes to them, since this information does not lo-
se its value over time). Consequently, in this figure the fol-
lowing notation is introduced: P — level (probability) of in-
formation security protection (practically 0,6<P <1,0); Z(P)
— allowable expenses for the information protection as a
function from the required level of protection. These costs

increase with requirements increasing to a certain level of
information security protection.

The willing to achieve a very high level of information
security usually results in a sharp increase in costs that may
exceed the information price that needs to be protected.
Possible losses of the information holder U(P) due to
improper level of protection is a function of the existing le-
vel of protection P. It is clear from the figure that the sum
of Z(P) + U(P) determines the price of V(Z, U) to provide
information security. At the same time, the optimal level of
protection of V,,(Z, U) will correspond to the minimum
value of protection costs Z(P) plus possible losses U(P) due
to loss of information because of incompleteness of its pro-
tection. The desire to exceed it will lead to a sharp increase
in the cost of Z(P) to provide information security; the dec-
rease of the protection level will lead to an increase in pos-
sible losses U(P) due to imperfect functioning of the infor-
mation security system.

Consequently, the quality of software is a relative con-
cept, the meaning of which customers understand only
when taking into account the real conditions of its applicati-
on, so the requirements to the software quality should cor-
relate with the conditions of its use and the specific area of
its application [57]. The quality of software is characterized
by the following components: the quality of software deve-
lopment processes, the quality of product, and the quality of
maintenance or software deployment. The component rela-
ted to the software development processes determines the
degree of formalization, the reliability of the processes
themselves at each stage of its development, and is closely
linked with the verification and validation (approval) (bri-
efly — V & V) of the intermediate results of these processes.
Finding and elimination of errors in the finished software is
made by using testing methods [18, 25], which reduce their qu-
antity and increase the quality of the future software product.

The quality of software is achieved through the use of
procedures for controlling of intermediate project results
during all stages of software development, testing them on
compliance with the required quality criteria, as well as
through the use of modern methods and tools for software
maintaining. The effect from particular software deploy-
ment to a large extent depends on the knowledge of the
staff, the functionality of the software product.

The software quality model has four levels of represen-
tation [45]. The first level corresponds to the definition of
the characteristics (indicators) of the software quality, each
of which reflects a separate point of view of the user to its
quality. According to available standards [36], the quality
model includes six characteristics / indicators of software
quality: functionality, reliability, usability, maintainability,
efficiency, portability. At the second level, the attributes of
the software quality are determined for each specific charac-
teristic that specify its various features. A set of these attri-
butes is then used in the metric analysis of software quality.

The third level is intended to measure quality with using
metrics, each of which, according to standard [36], is defi-
ned as a combination of methods for measuring the attribute
and the scale for setting its values. To determine the quality
attributes of software at all stages of its development (when
viewing the documentation and project development, as
well as the results of their testing), metrics with their given
weight are used to level out the results of metric analysis of
a particular criterion aggregate attributes or quality of softwa-
re indicator. The quality attribute is determined with using
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one or more software quality techniques at various stages of
its development and at the final stage of its testing [67].

At the fourth level, for evaluating the quantitative or
qualitative value of the individual software quality attribu-
tes, the estimating element of the metric is used — its pri-
ority. Depending on the purpose, features of operation and
terms of maintenance of the software the most important
characteristics and attributes of its quality are chosen. Se-
lected attributes and their priorities are reflected in the req-
uirements for the software development process, or use the
relevant priorities of a benchmark of the software class to
which it belongs.

Use metric analysis to determine the quality of the
software. The evaluation of software quality according to
ISO 25010:2011 [34] follows the next procedure: based on
the quality attributes specified in ISO 25023: 2016 [35], the
Subcharacteristics and characteristics of software quality
are evaluated which, in turn, provide a comprehensive eval-
uation. According to the ISO 25010: 2011 [34] standard,
the characteristic is defined as a set of software properties
that help you to describe and evaluate its quality. Subcha-
racteristics of software quality are expressed in terms of
weighted arithmetic indicators, taking into account the val-
ues of attributes that evaluate this sub characterization, and
their coefficients of importance [54].

There are number of models that make it possible to cal-
culate the quality of software, but the multiplicity of their
characteristics interpretation complicates such calculations.
Models are based on the use of different software metrics
[57]. The introduction of quantitative software quality met-
rics helps to solve some practical problems [49]: 1) predic-
ting the errors number in the software from the beginning
of the design; 2) predicting the level of software complexity
and its maintenance on the basis of design results analysis;
3) predicting the complexity of the testing processes and the
number of undetected errors based on the analysis of the
program code; 4) forecasting the final size of the program
code based on the analysis of the software architecture de-
sign complexity; 5) determining the impact of individual
characteristics of the software code on the quality of the fi-
nished software; 6) monitoring the stages of program imple-
mentation; 7) analysis of found and hidden defects in the fi-
nished software; 8) identifying the best methods and techno-
logies for software development based on their comparison.

By the definition of ISO/IEC 9126-2 [38], the software
quality metric is "... a model for measuring the attribute as-
sociated with the quality of the software. This is a combina-
tion of the specific measurement method (the method which
is used to obtain values) of the entity attribute and the me-
asurement scale" [7]. According to the standard ISO 24765:
2010 [41], the metric can be defined as a degree of posses-
sion of a property that has a numerical value. In general, the
software metric is a measure that allows to calculate the nu-
merical value of some software property as a weighted
arithmetic, taking into account the metrics values that eval-
uate this metric, and their weight factors [48].

The evaluation of software quality based on the results
of metric analysis is as follows: based on the software qua-
lity indicators the values of quality metrics are calculated,
which, in turn, provide a comprehensive assessment of the
overall software quality. Despite numerous studies of
software metrics [53, 54], there still are many unresolved
issues. For example, the lack of common standards for met-
rics (more than a thousand of metrics [7, 68] are created) le-

ads to the fact that each supplier of the measuring system
offers its own methods for determining the quality of
software and corresponding metrics. It is also a difficult
task to interpret metric values, since for most users both
metrics and their meanings are not completely clear and in-
formative.

In [56] various software quality metrics were analyzed
from the point of their application possibility at the early
stages of the project implementation with the obtaining of
the exact or predicted value. According to the results of this
investigation, several metrics which had the exact meaning
at the software architecture designing stage were found, na-
mely: 1) Chapin metric — analyzes the nature of the variab-
les usage from the list of input and processing information;
2) cohesion metrics — internal characteristic of the software
module, which depends on the type of module or project; 3)
coupling metrics — an external characteristic of the module,
which is desirable and worth to reduce. The degree of mo-
dules data interdependency; 4) Gilb metric (component of
the metric) — the modular complexity of the program, thro-
ugh which it is possible to calculate the number of intermo-
dule relationships at the design stage; 5) McClure metric —
is aimed to evaluate the software architecture; 6) Kafura
metric — based on data flows; 7) Metric of reference to glo-
bal variables — is characterized by a pair (p, ») where p is a
module that has access to the global variable r; 8) duration
of models modification — the metric of the software deve-
lopment process; 9) the number of found errors during mo-
dels and prototypes of subsystems, modules, functions, reg-
uirements inspecting and error rates.

Analysis of software quality metrics from the point of
view of the possibility of their application at the design sta-
ge of its architecture to obtain the exact or predicted value
allows us to select a set of metrics that have a predictive
value at the design stage [57]: 1) expected LOC-assessment
(by expert); 2) Halstead's metrics — is calculated based on
the analysis of the line number and syntax elements of the
program source code; 3) McCabe's metrics — cyclomatic
complexity; 4) Gilb metric — relative logical complexity of
the program; 5) estimated number of program operators; 6)
predicted estimation of software components interfaces
complexity; T) estimated total duration of the software de-
velopment process — the metrics of the software develop-
ment process; 8) the duration of the designing sofiware sta-
ge — the metrics of the software development process; 9)
expected cost of software development process; 10) estima-
ted cost of quality assurance — the metrics of the software
development process; 11) predicted productivity of the
software development process; 12) forecasted expenses for
implementation of the code — the metric of the software de-
velopment process; 13) predicted functional size FP — me-
asures the essence of the possibilities of the future program;
14) estimated labor costs and the duration of the project
implementation — based on the Boehm model.

So, for constructing of the intellectual method of
software architecture designing results evaluation and fore-
casting the characteristics of its quality, we selected 9 met-
rics of the design stage with exact values and 15 metrics of
the software design stage with predicted values. Other met-
rics are derived from the selected basic metrics [7, 53]. The
most used sources of information on software complexity
are metrics [54, 58]: Ned Chapin, Dave Mcclure, Dennis
Kafura, Maurice H. Halstead, Thomas J. McCabe, and Tom
Gilb. Regarding the software quality, the metrics of connec-
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tivity, cohesion, expected cost of development, predicted
cost of quality check, estimated cost of development, ex-
pected total duration of software development process, pre-
dicted duration of design stage are often used for its estima-
tion. For example, lets consider the Chapin metric and the
Kafura metric.

Chapin metric analyzes the usage of variables from the
list of input-output, that is, the corresponding processed in-
formation. There are several Chapin metric modifications.
The essence of the simplest in terms of its practical use as a
sufficiently effective method is to evaluate the information
complexity of a separate program module through the vari-
ables functionality from the list of input-output. Since each
variable can perform several functions simultaneously, it
must be taken into account in each corresponding functional
group. Chapin metric can be calculated by the formula [56]:

Is=0m-(P+2-M+3-C+0,5-T),
where: Om — number of program modules; P — variables for
calculations and output; M — modified or created variables
in the program; C — control variables; 7' — not used in the
program ("parasitic") variables.

The Kafura metric is based on the data flow. According
to the information given in [49, 53], the complexity of the
software can be calculated using the following formula:

I=0m-(W-R+WrRd-(W +R+WrRd +1)),

where: Om — number of program modules; W — the average
number of module procedures updating the data structure; R
— the average number of module procedures that read infor-
mation from the data structure; WrRd is the average number
of module procedures that read and update the data structure.
The number of the program modules, based on the given
formulas of the Chapin and Kafura metric, can be defined
as with using of Chapin metric
Om = Is .
P+2-M+3-C+0,5-T
as with using of Kafura metric

Om

I
W -R+WiRd-(W +R+WrRd +1)

Comparing them with each other, we got a formula for

determining the software information complexity
Is-(W-R+WrRd -(W + R+WrRd +1))
- P+2-M+3-C+0,5-T

So Kafura metric can be calculated using Chapin metric
(and vice versa), indicating their mutual correlation.

Different metrics reflect specific peculiarities of softwa-
re quality [26]. For the thorough consideration of these as-
pects, when evaluating the software quality, not single met-
ric, but their composition is used. If the value of several
metrics has been obtained, then each such value should be
multiplied by the corresponding weighting factor establis-
hed by the experts taking into account the dominant quality
criteria of the software according to the tasks, features, its
functional purpose and properties. After that you need to
add all the indicators to get a comprehensive assessment of
the quality level of software or the quality of its architecture
design process. It is most important to apply quite large sets
of quality metrics to software at the design stage of its
architecture, and in the subsequent stages of its develop-
ment, the meaning of these metrics can only be specified.

Thus, the peculiarities of the use of the metric analysis
for determining the quality of the software, according to

which there is a lack of uniform standards for metric, so
each supplier "metering" system offers its own methods of
evaluating the quality of software and related metrics. The-
re is challenging the interpretation of the values of the met-
rics, since most users as the metrics and their values are not
informative. Revealed that the main parameters in selecting
embodiment of the software is its cost and duration of the
development process and the company's reputation, the de-
signer, but the decisions taken on the basis of these parame-
ters, not always guarantee proper quality software.

Software for the software quality determination. To
determine the software quality by using of metric analysis
methods with using of the information obtained from the
requirements specification, it is necessary to develop an
appropriate software tool that will enable the use of quality
indicators to calculate relevant metrics and determine the
complex quality indicator of a software product. The cor-
responding software tool (Figure 2) is intended to determi-
ne the quality of software on the basis of metric analysis,
that is, using quality metrics with exact and predicted val-
ues [8, 28]. The advantages of this software over the known
is the ability to perform software analysis based on the re-
ceived metric values with prediction of further success of
the development process. Also, as a result of the correspon-
ding calculations on the output, it is possible to form an
appropriate set of data that allows to approximate the re-
sults of the metrics, provide a quantitative assessment of the
software product quality and the value of the forecast qua-
lity characteristics of the developing software.

The software is developed in the Microsoft Visual Stu-
dio .NET 2017 development environment. Internet connec-
tion is not required for the correct operation of the tool.
Execution of the task began with a detailed prototype of the
user interface with a gradual increase in the functionality of
the software. The interface of the software is shown in Fig.
2,a, the results of the corresponding calculation are shown
in Fig. 2,b,c.

After making all the values of the input parameters and
performance metrics of their calculation software, collec-
ting the necessary information and build forecast about the
quality of the investigational software. Software tool table
displays total metric values, provides a graphical represen-
tation of the results using bar graphs and pie charts, and
provides an overall assessment of the quality of software.

Therefore, a software tool for determining the quality of
software by means of metric analysis has been developed,
which provides the possibility of forecasting the further ef-
fectiveness of its development process, and allows to form
the appropriate set of data for determining the value of a
complex quality index of a software.

An example of the software. To better understand the
principle of the software will conduct research to determine
the quality and the total projected assessment of success of
its development. Analyzing studied software received this
initial input values to determine the metrics contained in the
Table 1. After making all the values of the input parameters
and performance metrics of their calculation software, col-
lecting the necessary information and build forecast about
the quality of the investigational software. Software tool
table displays total metric values (Fig. 3), provides a grap-
hical representation of the results using bar graphs and pie
chart (Fig. 4), and provides an overall assessment of the
quality of software.
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Thus, developed a software tool for determining the
quality metric analysis software methods that provides the
ability to predict the further development of its process effi-
ciency and create the appropriate set of data to determine

the value of complex quality software. An example of the
software and the research that determine the quality of a
projected total software and evaluate the success of the pro-
cess of its development.
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Fig. 2. Software screens for determining the quality of software by metric analysis methods
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Tab. 1. The input for the software

No Parameter name Value

1 |How many times a module really will have access to a global variable 265

2 |How many times module could access the global variable 348

3 |Number of lines of code 4670

4 |The duration of the project software 126

5 |Some software architecture design phase in the process of development 2

6 |Errors Module 108

7 |Number of modules 345

8 |The expected number of lines of source code functions 54,34,28,58,6
9 |The estimated cost of development of the line features 1

10 |Part step verification, validation and testing software during its development 1

11 |Some stages of quality checks on product design stages of verification, validation and testing 2

12 |The expected number of lines of source code in a similar function 45, 30, 25, 50, 5
13 |Performance development process similar functions 2

14 |Estimated productivity software development process 3

15 |The number of external inputs functions that have different effects on Duties 5,11,6,5, 34
16 |Number of external output function to significantly different nontrivial algorithms and functionality 8,56,7,7,1
17 |The number of external requests 3,3,10,2,4
18 |Internal logical file number or unique logical group of user data 1,1,53,5,7
19 |The number of external logical file or logical groups of unique user data 4,1,1,8,2
20 |The level of connectivity a functional
21 |Clutch type the content
22 |Number of functions 5

Ne PesyasTar ID Hassa MeTpHEH

each supplier of the measuring system offers its own met-
hods for assessing the software quality and the correspon-
ding metrics. It is also a difficult task to interpret metric
values, since for most users both metrics and their me-
anings are not completely clear and informative.

3) It is revealed that the main parameters in choosing a
software implementation option are its cost and duration of
development process and reputation of the designer com-
pany, but the decisions made on the basis of these parame-
ters do not always guarantee the proper quality of the
software.

4) A software tool for determining the quality of software by
means of metric analysis is developed, which provides the
possibility of forecasting the further effectiveness of the

1 10 CHP MerpHKa 3B'93HOCTi
2 9 CPP MeTpHKa 3YEeNACHHS
3 0.761 RUP MerpHKa 3BepTaHHSI A0 TAODAAPHHX 3MiHHHX
4 0 MMT MeTpHKa Yacy MOAUMIKALIl MogeAer
S 0 MBQ MeTpHKAa 3arasbHOi KiABKOCTi 3HAHAEHUX IIOMHAOK IIPH iHCIIEKTYBAHHI MOZEAEH TA Il
6 0 SCT MeTpHKA IPOrHO3YBAHHY 3aTAABHOTO 4acy po3pobaeHHd I13
7 0 SDT MerpHKa Yacy BHKOHAHHS PODIT Mpomecy OpoeKTyBaHHg [13
8 180 SCC MeTpHKa O4iKyBaHOI BAPTOCTi po3podaeHHd I13
9 o0 SQC MerpHKa IPOrHO3YBAHHA BAPTOCTI epeBipKH g9KocTi 13
10 9.193 CPT MeTpHKAa OIPOrHO3YBAHHS IIPOAYKTHBHOCTI po3pobaeHHS 113
11 59.999 CCC MerpHKa IIPOTHO3YBAHHA BHTPAT HA PEAAi3alliio IIPOrPAMHOIO KOAY
12 489.255 FP  MeTpHKA IIPOTHO3YBAHHE (DYHKILUHHOIO PO3MIpY
13 19 LC MerpHKa IPOTHO3YBAHHS OLIHKH TPYAOBHTPAT 32 MOZEAAI0 Boema
14 6.414 DP MeTrpHKa IIPOTHO3YBAHHY OLIHKH TPHBAAOCTI IIPOEKTY 34 MoAeAAro Boema
Fig. 3. The results metrics
CHP 1) The peculiarities of the software quality evaluation process
@ cHp 10,00 were determined, which gave an opportunity to detect the
o000 @ CPP 9,00 possibility of its increase by forming appropriate require-
RUP 0,76 ments to the quality evaluation criteria, improvement of
<0000 @ MMT 0,00 quality metric analysis models and methods of its quantita-
® MmsQ 000 tive measurement at all stages of the program implementa-
—_— @ sct 000 tion.
< @ sor 000 2) The peculiarities of the metric analysis use for determining
::moo @ scc 18000 the software quality, according to which there is a lack of
27 @ sac 000 common standards for metrics, is established, therefore,
: @ ceT 919

20000 @ CCC 60,00
@ 48926
10000 @ LC 19,00
DP 641 -
0,00 S——— — ==
: CHP

MeTpuku axkocri M3
Fig. 4. Graphical representation of results as a histogram

Conclusions. A modern software tool for determining
the quality of software by means of metric analysis is deve-
loped, which allows to calculate the corresponding metrics
with using of the quality indicators and to determine the
value of the software product quality complex index. Ac-
cording to the research results, the following conclusions
can be done:
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process of its development and enables to form a corres-
ponding set of data for determining the value of a software
quality complex indicator.
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Hayionanenuii ynieepcumem "Jlvsiecoka nonimexuixa", m. Jlvsis, Yxpaina

METOAHU BU3HAYEHHA AKOCTI IPO'PAMHOTI'O 3ABE3IIEYEHHA

Po3pobieno cywdacHuii mporpaMHui 3aci0 JuIs BH3HAUCHHS SIKOCTI mporpamHoro 3abesnedenus (I13) meromamu merpudHOrO
aHayi3y, o Ja€ 3MOTry 3a JOIMOMOTOI0 IOKAa3HUKIB SKOCTI pO3paxyBaTH BIATIOBIAHI METPUKH 1 BU3HAYNTH 3HAUCHHS KOMIUIEKCHOTO
MIOKa3HHMKa SIKOCTI IPOTrpaMHOro MPOAYKTY. 3'ICOBaHO OCOOIMBOCTI Iponecy omiHioBaHHS skocTi II3, ToOTO mpoananizoBaHO
MOHATTS AKICTh IPOrPaMHOro MPOAYKTY SIK NpeIMeT CTaHIApTH3allii, a TakoX piBHI momaHHSA Mozeni sikocti I13, mo mamo 3mory
BCTAHOBUTU MOXJIMBICTh Ii MIiABUINEHHS IUIIXOM (OPMYBaHHS BIANOBIAHMX BHUMOI JIO KPHUTEPIlB OLIHIOBAHHS SKOCTI,
BJJOCKOHAQJICHHSI MOJIeJIedl METPHYHOrO aHajli3y HOro sSKOCTi Ta METOAIB KiNBbKICHOro i BUMIpIOBaHHS Ha BCIX eTamax peamizarii
IIPOrPaMHOro NPOEKTy. BeraHoBIeHO 0COOIMBOCTI BUKOPHCTAHHS METPHYHOTO aHAJI3y IS BU3HaUCHHS KocTi [13, 3rifHo 3 sKkuMu
ICHY€ BIACYTHICTh €IMHHX CTaHIAPTIB HA METPUKH, TOMY KOXKEH IOCTadaJbHUK BUMiPIOBAIBEHOI CHCTEMH IIPOIIOHYE BIIACHI METOIH
owiHroBaHHs sKocTi [13 1 BixnmoBimHi MeTpuku. Takox € CKIIaIHUM 3aBJaHHS iHTEpIIpeTalii 3Ha4eHb METPHK, M03asK IS OLIBIIOCTI
KOPHUCTYBa4iB SIK METPHKH, TaK 1 iX 3HAUCHHS HE 30BCIM € 3pO3yMUIMMHU Ta iH(QOPMAaTHBHUMH. BHsBIIEHO, IO OCHOBHHMH
napaMeTpaMu npu BuOopi BapianTy peanizauii I13 € ifioro BapTicTs Ta TpHUBaJiCTh NPOLECY pO3poOIIeHHS i permyTanist GpipMU-IIpOeK-
TaHTa, aJIe PillleHHs, IPUHHATI Ha MiJICTaBl UX IapaMeTpiB, He 3aBXK/IHU rapaHTYIOTh HaNeXHY AkicTs [13. [Ipuitmatoun o yBaru pe-
3yIbTaTH aHA3y CTaHIAPTIiB, MOfeNell Ta MeTpHK AKocTi [13, a Takoxk METO/IB BUMIpIOBAaHHS ITIOKAa3HUKIB HOTO SIKOCTi OyI0 po3po0-
JICHO IHTENEKTyaJbHUH MPOrpaMHUi 3aci0, sIKUif BUKOHYE Taki OCHOBHI ()yHKIIi: 1) 00UHCIIIOE 32 JOTIOMOT 00 PO3PAaXyHKOBHX 1 €K-
CIIEpPTHUX METOAIB TOYHI ab0 MPOrHO30BaHi 3Ha4eHHs MeTpuK [13 Bke Ha erarli MPOEKTYBaHHSA MO0 apXiTeKTypH; 2) Ia€ 3MOry He
TiNbKU OyIoyBaTH METPUKH, aJie i aHaIi3yBaTH i 00pOOIISTH pe3ynbTaTi METPUYHUX OLIHOK, Ha ITiJICTaBl 4Oro MOJKHA HaJaTH BiJIIO-
BiJIHI peKOMEH/ialii, BUCHOBKY 1 IPOTHO3H PO AKICTh po3pobioBanoro I13.

Kniouogi cnoea: inpopManiiiHi TEXHOJOTII; MPOrpaMHUIl POCSKT; CTAHJAPTH SKOCTI; BUMOTH IO NPOrpaMHOro 3abe3reueHHs;
crierikalis BUMOT; KpUTEpii OI[IHIOBaHHS SIKOCT1; HOKa3HUKH SKOCTI MIPOrpaMHOro 3abe3redeHHs; KOMIUICKCHHUH TIOKa3HUK SIKOCTI.
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