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CREATED USING THE REACT FRAMEWORK
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Abstract. In this paper, one-factor and two-factor nonlinear regression models are built on the basis
of the normalizing transformation in the form of a decimal logarithm to estimate the size of web
applications created on the basis of the React framework, using the program code metrics of the number
of classes and the number of methods per class. A corresponding analysis of the quality of the obtained
models is carried out and approaches to improve the quality of the corresponding estimation are proposed.

Keywords: web applications, nonlinear regression model, logarithmic transformation, React
framework.

Introduction. Web application development is one of the most relevant and popular areas of
software engineering. It is worth noting that modern web development is inextricably linked to the
use of various frameworks. The React framework is the most popular choice among startup founders
and is used by developers to create software that works well on both Android and iOS. Entrepreneurs
prefer React development because it helps to increase conversion rates, provides the ability to check
backlinks, reduces development costs, and increases brand awareness.

Building a mathematical model for estimating the size of web applications is an important task
in web development [1]. First of all, such a model makes it possible to predict the amount of work
required for the successful implementation of a software project, helps to determine its resources,
budget, and timing. Secondly, estimating the size of a web application correlates with the estimate of
labor intensity and man-hours required for development.

There are various recognized mathematical models, such as COCOMO (Constructive Cost
Model) and Function Point Analysis model. However, in today’s web environment, with its
challenges and technological trends, such models do not allow for all aspects and innovations, such
as the use of modern frameworks [2]. Thus, the use of existing algorithmic models for evaluating web
applications based on the React framework may lead to low reliability of such an evaluation.
Therefore, building a regression model for estimating the size of web applications created on the basis
of the React framework is an urgent task.

The aim of the work. To conduct a comparative analysis of nonlinear regression models for
estimating the size of web applications created using the React framework based on program code
metrics, namely the number of code lines, the number of classes, and the number of methods per
class, and to determine the prospects for further research in this area to improve the accuracy of the
corresponding estimation.

The main part. To build nonlinear regression models, the authors collected empirical data on
the GitHub Internet resource from open source projects. The authors selected 50 web application
development projects created using the JavaScript language and the React framework. For each of
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the projects, program code metrics were defined, such as the number of lines of code in thousands of
Y, (KLOC), the number of classes X1 and the number of methods per class Xz [3]. Parameters X; and
X2 were checked for multicollinearity using variance impact factors (VIFs), the values of which
indicate the absence of multicollinearity.

Based on the obtained metrics, a single-factor regression model was built (1)

Y =bo+ b X, +¢ (1)
and a two-factor linear regression model (2)
Y = by + by X, + byX, + €, (2)

by, by, b,, — parameter estimations, ¢ — a random variable with a normal distribution. After
testing the null hypothesis of the normality of the ¢ distribution using the Pearson’s test. At the
significance level of 0.05, the hypothesis was rejected. Therefore, the distribution of ¢ is non-
Gaussian, which indicates that there is no theoretical justification for using a linear regression model.
Thus, it is recommended to build nonlinear regression models (3) and (4).

Y = 105+box s ©)

Y = 10e+Box iyl (@)

As a normalizing transformation of the original data, the author used a one-dimensional
normalizing transformation in the form of a decimal logarithm.

The estimates of the model parameters were obtained using the least squares method. Models

(3) and (4) were built taking into account the presence of outliers in the data. Methods such as the

Mahalanobis distance square, Pearson’s criterion, and Fisher’s criterion were used to identify outliers.

Comparative results of the qualities of the one-factor and two-factor models by R?, MMRE, and
PRED(0.25) criteria are shown in Table 1.

Table 1. Indicators of model quality assessment

R? MMRE PRED (0,25)
single-factor nonlinear regression model 0,34 0,46 0,30
two-factor nonlinear regression model 0,83 0,20 0,68

Conclusion. Based on the results, we can conclude that the two-factor model has better quality
indicators than the one-factor model. However, its quality is not satisfactory according to the PRED
indicator (0.25). Therefore, the prospect of further research is to improve the multivariate nonlinear
regression model for estimating the size of web applications created using the React framework by
applying more complex Johnson normalizing transformations and developing a program that will
allow users to get a prediction of the number of lines of code of a web application based on the metrics
of the number of classes and the number of methods. This program can be used by developers and
project managers to estimate the resources required to develop web applications.
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AHoTaniAg: 3 1MoyaTky BBEJEHHA B YKpaiHI BOEHHOI'O CTaHy, KiOepHmpocTip CTaB apeHOIo
IHTGHCUBHUX aTak, L0 BpPaXaloThb 5K KOPIOPAaTUBHY, TaK 1 MNepcoHaibHy Oe3mneky. Ines ta
CIPUUHATTS HAJICKHOTO PIBHS KiOepOe3NeKkH 3alUIIAl0ThCs Ha NepeaHhoMy pyOexi crpaTerii Ta
iHBeCcTHLIN y Tramy3i iHopMaliifHUX Ta KOMYHIKAIHHUX TEXHOJIOTIH Oynp siKoi opraHizarii.
[IpoananizoBaHO cXeMH BIUTMBY Ta METOAM NPOTH/IIT BAKOPHCTAHHIO METOIIB COIIaJIbHOI 1H)KEHepIii.
3anponoHOBAaHO HEOOXIAHICTh MPOQUIIOBAHHS NPALIBHUKIB I'PYHNH PU3HMKY (BKJIIOYAIOUYM HOBHX
MPaLliBHUKIB OpraHi3aliif) Ta po3poOKy HaBYaJIbHUX NPOrpaM Ha KO>)KHOMY piBHI iepapxii.

KurouoBi cioBa: indopmariiina Oe3neka, couianbHa IHXeHepis, QimuHT, KidepOesmneka,
ki0eparaxa.

Beryn. YV chepi inpopmaniiiHOi 6e31eku 171 MaHITy IF0BaHHS CyCIUIBCTBOM Ta 1H(OPMALIIELO, 110
Ma€ Hacrpas/l HEHMOBIPHUI BIUIMB Ha JIIOJICBKI €MOLi B IUIAX 3JI0BMHUCHHUKIB Ta TPETIX CTOpIH,
BUKOPHUCTOBYIOTh TEPMIH «colllalibHa 1HKeHepis». CollanbHa 1HXEHEPIst — METOJ TCHXOJOTIYHOT
MAaHIIYJIAMT, SKU BUKOPUCTOBYIOTH 3JIOBMHUCHUKH 3 KIHIIEBOIO METOK OTPUMAaTH Oa’kaHy KPUTHUUHO
BOXJIMBY IpUBaTHY (KOHOIAEHIINHHY) 1HpOpMaLio mpo iHQOpMalliifHi Mepexi, 00’€KTH KPUTUYHOL
iH}pacTpyKTypH, 0OOpOHHI MiANPUEMCTBA Ta iHIIE. Y CEpeAOBHILI IIMHUIYHIB COIialbHA 1HXKEHEPIis
3aBXM Oy1a TOJIOBHOIO 1 HaWOLIbII epeKTHBHOO 30poeto. B enoxy 30poiHIX KOHGIIIKTIB colliaibHA
1HKeHepist HaOyBae 0COOIMBOI aKTyaJIbHOCTI SIK IHCTPYMEHT KiOepBiiiHH. B cyuacHMX ymMoBax coliajibHa
1H)KEHepis € He JIMIIIE 3arPO3010, a i BUKIIMKOM, KU BUMarae KOMIJIEKCHOTO TiIX0/y 10 KibepOe3neKu.

MeTo10 po60OTH € BU3HAYCHHS CXEM BIUTUBY Ta METOJIB MIPOTH/Iii BUKOPUCTAHHIO COIIaIbHOT
1HXKeHepil.

OcHoBHa 4vacTMHAa. VYKpaiHa CbhOTOJIEHHI CTHKa€ThCS 3 IOCWIEHHSM KibepaTak,
MepeBaKaloyuOor0 OUTBUIICTIO SIKUX 32 KJIacH(iKalll€l0 BUKOPHUCTOBYETHCS CaMe ColliajibHa 1HXKEHepis.
30BMHMCHUKH HalllJIEH] Ha Te, 100 OTpUMAaTH HEOOXiTHY KPUTHUYHO BaXXIUBY iH(OpMAILilo, TaKy sIK
TOKEHM aBTOpH3alii A0 PI3HUX KPUTHUYHUX CHCTEM 1 0a3 JNaHUX, (pIHAHCOBHX JTAHMX OOOPOHHHX
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