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Min Max 
Number of classes 25 7743 491,600 946,931 
RFC 3,00 20,98 10,413 3,757 
CBO 1,68 8,72 4,382 1,593 
WMC 1,75 67,83 14,301 14,568 

:  

Min Max Min Max 
Number of classes 32 7743 655,467 1233,763 25 1496 282,960 283,544 
RFC 3,00 20,98 10,518 4,468 6,31 16,47 10,287 2,708 
CBO 1,68 8,72 4,506 1,792 2,00 6,59 4,233 1,318 
WMC 1,75 67,83 15,849 16,733 2,73 43,73 12,444 11,265 

:  

No Y 0b 1b 2b Y

1 RFC 0,61548 -0,00200 1,29779 0,1369 0,04570 
2 CBO 1,43051 -0,05220 0,47253 0,6991 0,38434 
3 WMC -0,34586 0,70983 0,00992 0,1013 -0,43498 

:  

081,21086,09834,0
1086,0238,54390,70
9834,0390,70164,99

S 1
N     

RFCZ , CBOZ WMCZ

005.0,3,3 NF N=60.

CBO WMC

13021,001404,0
01404,003468,0

S 1
Z ,

64499,117231,1
17231,190387,0

S 1
Z ,

03452,000982,0
00982,007122,0

S 1
Z ,

YZS  0,1393, 0,7112 0,1030 .

002,257,205.0t , N 57 .
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No Y MMRE PRED(0,25) MMRE PRED(0,25) 
1 RFC 0,1040 0,9833 0,1386 0,8800 
2 CBO 0,3729 0,4333 0,3181 0,6400 
3 WMC 0,2563 0,5333 0,3295 0,4000 

:  

-

-
high medium

(low -

-

- Crater 
(https://github.com/crater-invoice-

-

- -gymie) 

(https://github.com/Attendize/Attendize) 

(https://github.com/CachetHQ/Cachet) -

-
i RFC CBO WMC 
1 Gymie 7,41 3,52 4,87 0,12 high 
2 Attendize 8,01 4,53 5,35 0,33 high 
3 Cachet 6,57 4,47 3,85 1,04 high 
4 Crater 8,76 4,49 6,48 0,09 medium 
5 Craft 15,14 7,59 20,45 3,35 low 
6 Crud 12,20 4,43 9,13 2,09 low 
7 Sandbox 10,49 2,93 7,04 2,18 low 
8 Wallabag 12,59 5,65 8,45 4,49 low 

:  

-
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An Improved Mathematical Model for Assessing the Quality of Open Source Web Applications 

The problem of assessing the quality of the open-source software, including web applications developed 
using the PHP frameworks, is important because nowadays the popularity of open-source software is growing, 
and web application development is performed using frameworks. The object of the study is the process of 
assessing the quality of open-source web applications developed using PHP frameworks, using software metrics 
RFC (Response for Class), CBO (Coupling Between Objects), and WMC (Weighted Methods per Class). The 
subject of the study is the mathematical models to evaluate the quality of the open-source web applications 
developed using the PHP frameworks, using the software metrics RFC, CBO, and WMC. 

The objective of the paper is to improve a mathematical model for assessing the quality of open-source 
web applications developed using PHP frameworks, which will allow us to increase the confidence to determine 
the quality of these applications according to the software metrics RFC, CBO, and WMC. 

Methodology. To construct the specified mathematical model, we use methods of nonlinear regression 
analysis based on multivariate normalizing transformations. As a multivariate normalizing transformation, we 
apply the three-variate Box-Cox transformation, the parameter estimates of which are computed using the 
maximum likelihood method. 

The scientific novelty of this study lies in the improvement of the mathematical model in the form of 
confidence and prediction intervals of nonlinear regressions for RFC, CBO, and WMC metrics at the application 
level for software quality assessment based on the three-variate Box-Cox transformation, which, unlike existing 
models, allows for appropriate assessment for open-source web applications developed using PHP frameworks. 

The results obtained have scientific and practical significance for assessing the quality of open-source 
web applications developed using such well-known PHP frameworks as CakePHP, CodeIgniter, Laravel, 
Symfony, and Yii, according to data from their RFC, CBO, and WMC software metrics and can be used for 
further development of new models and algorithms for assessing the quality of web applications. 
mathematical model, quality, software, web application, normalizing transformation, nonlinear 
regression, software metric 
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