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Abstract—PHP is one of the most popular languages that 

millions of websites and web applications are developed every 

month using PHP. In this paper, software metric related to code 

readability is developed and suitable set of attributes are 

identified for the given system to establish a software quality 

observatory for PHP language. Correlation criterion was used 

to empirically validate the developed metric and to find out the 

nature of relationship between the metric and other well-known 

metric. Moreover, the other validation, such as validation by 

using PHP Mess Detector (PHPMD) tool was also evaluated in 

the system. According to these analysis results, the proposed 

metric is applicable and usable to the field of software 

engineering metrics by providing a practical summary of the 

metric validation criteria found in the academic literature. 
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I. INTRODUCTION 

Software metrics are important and useful in several 
activities of the software development life cycle to make 
assessment and to determine the quality of software product 
or process [1]. The main contribution of the proposed system 
is to develop PHP software quality measuring tool that can 
measure readability of PHP language. The objectives are to 
contribute new metric for PHP codes, to develop a tool that 
can automatically collect different readability attributes and 
to investigate the relation between the proposed software 
metric and other indicator of software quality. 

II. SOURCE CODE READABILITY (SCREAPHP) 

According to PHP coding guidelines and standards, 
readability related features will be extracted from the PHP 
source codes to measure the quality of readability. To enhance 
readability, variable names should be camel-case started with 
a lower case letter. Readable class names should be 
descriptive and should be avoided using abbreviations where 
possible and must be started with an upper case letter [6, 7]. 
Method names should be camel-case started with a lowercase 
letter. Private and protected attributes have an underscore 
prefix. Constants should be all uppercase and words are 
separated by an underscore. Moreover, it is needed to detect 
when a field has a very short name or very long name.  

According to the above factors, in the study, the number 
of readable variable names and method names are defined as 
names that are declared with lower camel-case letter and the 
length of variable or method names are between 3 and 20 
letters. The number of readable class names is defined as the 

class name started with upper camel-case letter and the length 
of it is greater than 3 letters. The rules and usage of line length 
in source code and documentation are also important aspects 
of coding standards for many years. A common line length 
should be 80 characters in PHP to maximize readability [5]. 
According to these factors, readable code line is defined as the 
number of line length that is less than 80 characters. 

Having blank lines in source code can increase user’s 
readability quality, but they are needed to be in the reasonable 
places. The number of blank lines before functions, return, 
comment or traits can also lead to readable code [6, 8]. In that 
respect, blank lines before functions, blank lines before 
comment, return and traits are considered as readable blank 
lines of program source code in the proposed system. 
Therefore, it is important to consider the above factors and 
they become the base attributes to calculate proposed 
readability metric (SCREAphp) of PHP codes. The required 
base attributes for readability metric are described in Table 1. 
They are important factors for achieving a high code quality.  

TABLE 1. BASE ATTRIBUTES FOR READABILITY 

Acronyms Description Acronyms Description 
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Equation (1) is readability metric (SCREAphp) to measure 
the quality of PHP code and w1, w2, w3, w4 and w5 are 
corresponding weights that are assigned using rank-order 
weight method [3]. To assign attribute weight, the process of 
ranking attributes was performed based on their importance 
and then weight values that are computed with rank-order 
method have been assigned. 



III. EMPIRICAL VALIDATION OF PROPOSED METRICS  

Software metric validation is needed to indicate how a new 
metric is valid, that is, suitable and acceptable for its intended 
use. In order to demonstrate the applicability of the new metric 
according to objective evaluation based on facts or theory, 
IEEE Standard 1061 validation criteria were mainly 
emphasized [4]. From these criteria, correlation is reasonable 
and applicable for the proposed metric. The purpose is to 
externally validate proposed metric by investigating its 
statistical relationship to external software quality including 
maintainability index (MI) that is validated metric [2].  

To check the validity of proposed metric, the processes are 
as follows. First, 210 PHP files in different natures are used 
that were extracted from the web. Then, the required attributes 
of these files were extracted and readability metric was 
calculated by using Equation (1). After that a statistical 
analysis process is used to discover the relationship between 
source code metric and the maintainability of the software. 

The other task is using the PHPMD tool to find possible 
violations of 210 PHP files [8]. Each PHP code is run from 
command line window using this tool and export xml file. 
After that the required violation count are parsed by using 
DOM parser. And then, the relations are investigated among 
the violation results given by PHPMD tool and the proposed 
metric results. 

The following hypotheses based on many research papers 
and evaluation results are proposed to identify whether there 
is a consistent relation between the proposed metric and other 
quality indicators. The study tested two hypotheses which 
relate the selected metric to the MI and code violation and an 
empirical study have been carried out and tried to find out the 
nature of their relationships. 

Hypothesis 1: The readability is positively related to code 
maintainability. The software systems with less readable 
source code are recognized as more difficult to maintain than 
those with more readable source code.  

Hypothesis 2: The codes that are difficult to read will also 
produce more violations.  

In the research, proposed metric is calculated by using 210 
PHP files and maintainability index for these programs are 
also calculated. Then, the relation between them is studied by 
applying correlation indicators, PEARSON coefficient being 
one of them. The correlations among the proposed metric, MI 
and Rule Violation-Based Measures using PHPMD Tool are 
presented in below. 

 

TABLE 2: CORRELATION BETWEEN PROPOSED METRICS AND MI 

Proposed Metrics MI PHPMD Violation 

Readability 0.15098 -0.0651 

 

Table 2 summarizes statistical analysis results among 

software metric, well-known MI and violation. According to 

the critical value table, the relation among calculated 

readability and MI was greater than the critical value from the 

table of the p-values 0.05 [9]. This means that there is a 

significant relationship between the proposed metrics and MI 

that supported Hypothesis 1 that readable codes are easy to 

maintain than less readable codes. The scatter plot for 

correlation between Readability and MI is shown in Figure 

1.1. 
The other relation is investigated among the violation 

results given by PHPMD tool and the proposed metric results. 
From the table, the only noticeable feature is the negative 
relationship between readability and possible code violation. 
This means that as readability increases, the number of 
violation found decreases. This supports Hypothesis 2. 

 

 

Figure 1.1 Scatter Plot for Correlation between 

Readability and MI 
 

IV. CONCLUSION 

For assessing PHP quality, readability metric is valuable 
measure for software developers to support as a quality 
measuring tool that can automatically collect readability 
attributes.The proposed software quality metric can also 
measure the quality of codes written in a multi-paradigm 
programming especially object-oriented features codes. 
Therefore, the proposed  metric is valuable and usable for 
measuring and evaluating software quality and helps software 
developers to provide useful feedback and to facilitate private 
assessment of PHP based applications. Future work may 
involve extending the existing set of proposed metrics to 
develop more features so that they become more practical.  
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