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ABSTRACT 

Effective software development relies on maintaining high code quality to ensure the reliability 

and maintainability of the codebase. This project aims to enhance JavaScript code quality using 

Codacy, an automated code analysis tool, by analyzing and correcting code issues. The primary 

objectives are to evaluate the effectiveness of Codacy in identifying code quality issues, improving 

code maintainability, enhancing test coverage, reducing code duplication, and addressing security 

vulnerabilities. 

 

The research methodology involves selecting JavaScript projects, analyzing their code quality 

using Codacy, and comparing the results with manual analysis. Additionally, code coverage and 

security vulnerabilities will be assessed to gain a comprehensive understanding of code quality. 

The project's outcomes are expected to reveal insights into the impact of Codacy on JavaScript 

code quality, providing valuable recommendations for software development teams. 

 

This study contributes to the field of software engineering by offering empirical evidence of the 

effectiveness of Codacy and the significance of automated code analysis tools in improving code 

quality. The findings are anticipated to guide developers and organizations in adopting tools and 

practices that enhance JavaScript code quality, ultimately leading to more reliable and 

maintainable software systems. 
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CHAPTER ONE 

INTRODUCTION 

   

1.1  BACKGROUND OF STUDY  

JavaScript is a popular programming language used for web development, and it is essential that 

developers write high-quality code to ensure that web applications are efficient, secure, and 

maintainable. According to a report by Code Complete, a typical software project can contain up 

to 15-50 errors per 1000 lines of code, and these errors can significantly impact the quality of the 

software (McConnell, 2004). Moreover, poor-quality code can lead to longer development cycles, 

higher maintenance costs, and security vulnerabilities.   

To address this issue, there are various tools available to help developers improve the quality of 

their code. One such tool is Codacy, a code review and analytics platform that can help identify 

and correct code issues, and provide insights into code quality metrics. Codacy can be used to 

analyze JavaScript code, and provide feedback on best practices, code complexity, security, and 

other aspects of code quality.   

In this project, we explored the use of Codacy to improve JavaScript code quality. We conducted 

an analysis of code issues in JavaScript code, and demonstrate how Codacy can be used to identify 

and correct these issues.  

The importance of code quality cannot be overstated in software development. Poor-quality code 

can lead to a wide range of issues, including performance problems, security vulnerabilities, and 

bugs. According to a study by the National Institute of Standards and Technology (NIST), software 

bugs cost the US economy an estimated $59.5 billion annually (Gregory Tassey, Ph.D, 2002). These 

costs are associated with lost productivity, maintenance, and remediation efforts.  

Code quality is also essential for maintaining the long-term viability of software applications. As 

applications grow and evolve, it becomes increasingly important to ensure that the code is 

maintainable and extensible. High-quality code can reduce the time and effort required to make 

changes to the application, and reduce the risk of introducing new bugs or issues.   

To ensure high-quality code, it is essential to adopt best practices and use tools that can help 

identify and correct code issues. There are various code quality tools available that can help 

developers improve their code quality.   
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Codacy is a code review and analytics platform that can help developers improve the quality of 

their code. It provides automated code review, code coverage analysis, and code complexity 

analysis. Codacy can integrate with popular version control systems such as GitHub and Bitbucket, 

making it easy to incorporate into existing development workflows.  

One of the key features of Codacy is its ability to analyse code for issues related to code quality, 

security, and compliance. It uses a range of automated code analysis tools to identify potential 

issues in the code, such as code smells, anti-patterns, and security vulnerabilities. Codacy can also 

provide insights into code quality metrics such as code complexity, test coverage, and duplication.  

  

In addition to identifying code issues, Codacy provides insights into code quality metrics such as 

code complexity, test coverage, and duplication. These metrics can help developers identify 

areas for improvement and track progress over time.  

Overall, using Codacy to improve JavaScript code quality can help developers write high-quality 

code, reduce maintenance costs, and improve the long-term viability of web applications.  

Through its automated code analysis tools, Codacy can help identify code smells, anti-patterns, 

and security vulnerabilities in JavaScript code. It can also provide insights into code quality 

metrics such as code complexity, test coverage, and duplication.  

Overall, Codacy can be a valuable tool for developers looking to improve the quality of their 

JavaScript code and reduce maintenance costs in the long run.  

 

1.2 STATEMENT OF PROBLEM:   

Writing high-quality JavaScript code is essential for the efficient and secure functioning of web 

applications. However, writing quality code is not always easy, as it requires attention to detail, 

adherence to best practices, and knowledge of potential issues that can arise in code.   

Many developers face challenges when it comes to ensuring the quality of their JavaScript code, 

as they may not have the necessary tools, knowledge, or resources to identify and correct issues. 

As a result, poor-quality code can lead to reduced performance, increased maintenance costs, and 

potential security vulnerabilities.   
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Furthermore, as web applications become more complex and are developed by larger teams, 

ensuring code quality can become even more challenging. The use of inconsistent coding practices, 

poor documentation, and a lack of standards can lead to code that is difficult to read, understand, 

and maintain.  

To address these challenges, developers need tools and techniques that can help them identify and 

correct code issues and ensure that code is of high quality. Codacy is one such tool that can help 

developers improve the quality of their JavaScript code by analyzing code for potential issues 

related to code quality, security, and compliance. 

  

Despite the availability of tools like Codacy, many developers may not be aware of them or may 

not know how to use them effectively. Additionally, some developers may be hesitant to use 

automated tools for code analysis, preferring to rely on their own knowledge and experience.   

Therefore, the problem that this study aims to address is how to improve the quality of JavaScript 

code through the use of tools like Codacy, and how to encourage developers to adopt automated 

tools for code analysis. By addressing this problem, this study aims to help developers write high-

quality, efficient, and secure code that is maintainable in the long run.  

 

1.3 AIM:   

The aim of this study is to improve the quality of JavaScript code through the use of Codacy, an 

automated code analysis tool, and to encourage developers to adopt automated tools for code 

analysis.  

  

1.4 OBJECTIVES:  

 To evaluate the effectiveness of Codacy in identifying and correcting code issues in JavaScript 

code.  

1. To determine the impact of using Codacy on code quality metrics such as code complexity, 

test coverage, and duplication.  
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2. To develop recommendations for developers and organizations on how to effectively use 

Codacy for improving JavaScript code quality.  

3. To contribute to the body of knowledge on best practices for improving the quality of 

JavaScript code.  

 

1.5 METHODOLOGY:   

This study employs an experimental research approach that involves testing the effectiveness of 

Codacy in identifying and correcting code issues in JavaScript code. The study will be divided 

into two phases: a pre-test phase and a post-test phase.  

  

1.5.1 Phase 1: Pre-test  

The pre-test phase involves collecting JavaScript code from open-source projects with code quality 

issues. The code will be analyzed manually to identify code issues, and baseline metrics such as 

code complexity, test coverage, and duplication will be recorded. The code will then be analyzed 

using Codacy to identify any additional code issues and to evaluate the effectiveness of Codacy in 

detecting issues. The feedback provided by Codacy will be evaluated to identify the accuracy and 

comprehensiveness of the tool in detecting code issues.  

  

1.5.2 Phase 2: Post-test  

The post-test phase involves improving the code based on the feedback provided by Codacy and 

evaluating the impact of the changes made on the code quality metrics. The code will be improved 

by addressing the code issues identified by Codacy and any other issues identified during the 

manual analysis in the pre-test phase. The improved code will be analyzed using Codacy to identify 

any remaining issues and to evaluate the effectiveness of the tool in detecting and correcting issues.   

The impact of the changes made to the code will be evaluated by comparing the code quality 

metrics before and after the changes. The metrics will include code complexity, test coverage, and 

duplication. 
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1.5.3 Ethical Considerations:  

This study will comply with ethical principles such as informed consent, confidentiality, and 

privacy. The open-source projects selected for the study will be credited appropriately, and the 

code will be used for research purposes only. The results of the study will be used to improve the 

quality of JavaScript code and to encourage developers to adopt automated tools for code analysis.  

 

1.6 SCOPE OF STUDY:  

The scope of this study is focused on improving the quality of JavaScript code using Codacy, an 

automated code analysis tool. The study aims to evaluate the effectiveness of Codacy in identifying 

and correcting code issues, and to determine the impact of the tool on code quality metrics such as 

code complexity, test coverage, and duplication.  

The study will be conducted using open-source projects that have known code quality issues. The 

JavaScript code from these projects will be analyzed using Codacy, and the feedback provided by 

the tool will be evaluated to determine the accuracy and comprehensiveness of the tool in detecting 

code issues. The code will be improved based on the feedback provided by Codacy, and the impact 

of the changes made on the code quality metrics will be evaluated.  

The study is limited to the use of Codacy as the code analysis tool and the evaluation of code 

quality metrics such as code complexity, test coverage, and duplication. Other code analysis tools 

and metrics will not be evaluated in this study. The study is also limited to open-source projects 

with known code quality issues, and the results may not be generalizable to all JavaScript code.   

In conclusion, the scope of this study is focused on evaluating the effectiveness of Codacy in 

improving the quality of JavaScript code. The results of this study will provide insights into the 

use of automated code analysis tools and their impact on code quality metrics, which can be 

used to guide developers in improving the quality of their JavaScript code.   

  

1.7 SIGNIFICANCE/RELEVANCE OF STUDY:  

The significance of this study lies in the importance of maintaining high-quality code in software 

development. High-quality code is essential for improving the performance, maintainability, and 

scalability of software applications. Poor code quality can lead to bugs, errors, and security 
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vulnerabilities, which can cause system failures, data breaches, and other negative impacts on the 

software application.   

The study is relevant to software developers, software development companies, and other 

stakeholders involved in the development of JavaScript-based applications. The use of Codacy as 

an automated code analysis tool can significantly improve the efficiency of code analysis and help 

developers to identify and correct code issues early in the development process. The evaluation of 

the impact of Codacy on code quality metrics such as code complexity, test coverage, and 

duplication can provide valuable insights into the effectiveness of the tool in improving code 

quality.  

The study is also relevant to researchers and academics in the field of software engineering. The 

results of this study can contribute to the body of knowledge on automated code analysis tools and 

their impact on code quality metrics. The study can also provide insights into the effectiveness of 

different code analysis tools and techniques in improving code quality.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 OVERVIEW OF CODE QUALITY AND CODE ANALYSIS TOOLS 

In software development, code quality is crucial for ensuring that the final product meets the 

desired standards of reliability, maintainability, and efficiency. The process of assessing code 

quality involves evaluating various metrics such as maintainability, test coverage, and code 

duplication. However, manual code review can be a time-consuming and error-prone task, 

especially in large-scale projects. To address this challenge, developers can leverage automated 

code analysis tools, which are designed to identify potential issues and suggest improvements in a 

more efficient and accurate manner (Bavota et al., 2016).  

Automated code analysis tools are software programs that can examine source code to identify 

potential issues and provide feedback to developers. These tools can be broadly categorized into 

two main types: static code analysis tools and dynamic code analysis tools (Gupta and Arora, 

2017). Static code analysis tools analyze source code without executing it, while dynamic code 

analysis tools examine code during execution.  

Static code analysis tools can detect issues such as syntax errors, uninitialized variables, and 

potential memory leaks. These tools can also assess code quality metrics such as maintainability, 

test coverage, and code duplication, which are essential for ensuring that the code is reliable and 

easy to maintain. Examples of static code analysis tools include SonarQube, PMD, and FindBugs 

(Bavota et al., 2016).  

Dynamic code analysis tools, on the other hand, analyze code during runtime, enabling them to 

identify issues such as memory leaks, performance bottlenecks, and security vulnerabilities. These 

tools can also generate code coverage reports, which provide insights into which parts of the code 

have been executed during testing. Examples of dynamic code analysis tools include Valgrind, 

GDB, and Intel Inspector (Gupta and Arora, 2017).  

While automated code analysis tools offer several benefits, they also have some limitations. For 

instance, static code analysis tools may generate false positives, which are issues that are flagged 

as errors but are actually valid code (Bavota et al., 2016). Dynamic code analysis tools, on the 

other hand, may not be able to detect issues that occur only in certain execution scenarios.  
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When choosing an automated code analysis tool, it is essential to consider several factors, such as 

the type of issues the tool can detect, the ease of integration with existing development tools, and 

the cost. Moreover, developers should also consider the specific needs of the project, such as the 

programming language, the size of the codebase, and the complexity of the application.  

  

In conclusion, code quality is a critical aspect of software development that can significantly 

impact the reliability and maintainability of the final product. Automated code analysis tools 

provide a valuable means of assessing code quality in a more efficient and accurate manner. 

However, developers must carefully evaluate the pros and cons of different tools and consider 

various factors when selecting the most suitable tool for their specific needs.  

  

2.2 META ANALYSIS TABLE  

  

S/

N 

Title  Type of 

study  

             Objective/ 

Method  

Result/ 

Remark          

Gap    

Research 

Gap 

Referenc

e  

1  A review of  
static code  
analysis 

tools 

 

Literatur
e 
 review 

Evaluate 
 static 
 code  
analysis 

tools 

Provides an  
overview  
of popular  
tools and their 

features 

Compariso
n of tools  
can help in 
making  
informed  
decisions 
when  
selecting  
tools for 

code 

analysis 

Jain &  
Bhattachar
ya  
(2018) 

2 Refactoring 
for  
software 
design  
smells: 
managing  
technical 

debt 

Literatur
e 
 review 

Examine 
the  
relationshi
p  
between  
software 
 design  
smells and 

Describes 
techniques for  
identifying and  
addressing 
design  
smells to 
manage  
technical debt 

Further 
research  
needed to  
evaluate 
the  
effectivene
ss of  
refactoring  
techniques 

Suryanaray
ana 
 & Jugran\ 
 (2015) 

3 Features Compan

y 

website 

Describe 
features of  
Codacy 

Describes 
features of 
Codacy such as 
code  

Provides 
informatio
n on  

Codacy 

(n.d. 
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descript

ion 

review, issue 
tracking, and  
automated code 

review 

Codacy's 

capabilities 

4 Integration 
s 

Compan

y 

website 

descript

ion 

Describe 
integration 
s with  
Codacy 

Provides a list of  
integration 
s available with  
Codacy, such as  
GitHub,  
Bitbucket, and 

Jira 

 Codacy 

(n.d.) 

5 Code 
complete:  
A practical 
handbook  
of software  
constructio

n 

Literatur

e review 

Provide 
guidance 
on  
software  
constructio

n 

Describes best  
practices for  
software  
construction,  
including coding  
standards,  
testing, and 

debugging 

Provides 
informatio
n on  
Codacy's 
integration 
s 

McConnell  
(2004) 

6 The 
economic  
impacts of  
inadequate  
infrastructu
re for  
software 

testing 

Literatur

e review 

Examine 
the  
economic  
impacts of  
inadequate 
testing  
infrastruct

ure 

Discusses the 
costs of  
inadequate 
testing  
infrastructure,  
including lost  
productivity,incr
eased risk, and 
higher  
maintenance 

costs 

Focuses on 

constructio

n practices 

rather than 

code 

analysis 

Gregory 

Tassey, 

Ph.D.  

(2002) 

7 About 

Codacy 

Compan

y 

website 

descript

ion 

Provide an 

overview 

of Codacy 

Describes the  
mission  
and values  
of Codacy,  
as well as the  
company's  
history and team 

Limited to 
the  
economic  
impacts of 
testing  
infrastruct

ure 

Codacy 

(2021) 

8 Code  
Quality 

Compan

y 

website 

descript

ion 

Describe  
Codacy's 
code  
quality 

product 

Describes how  
Codacy's code  
quality  
product works,  
including  
the use of  
automated code  
review and issue 
tracking 

Provides 
context for 
Codacy as a 
company 

Codacy 

(2021) 

9 An 

Empirical 

Empirica

l study 

Investigate 
developers
'  

Finds that 
developers 
prioritize  

Further 
research  
needed to  

Bavota et 
al.  
(2016) 
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Investigatio

n on 

Documenta

tion Usage 

Patterns in 

Maintenan

ce Tasks 

perception 
s of  
software  
maintainab
ility 

simplicity,  
readability, and  
modularity when  
assessing  
maintainability 

investigate 
the  
relationshi
p between  
maintainab
ility and 
other  
factors, 
such as 
performan
ce and 
security 

10 The Impact 

of Agile 

Software 

Developme

nt Process 

on the 

Quality of 

Software 

Product 

Empirica

l study 

Examine 
the  
relationshi
p between 
code  
quality and  
software 

defects 

Finds that code  
quality, as 
measured  
by metrics such 
as  
cyclomatic  
complexity and 
code  
duplication, can 
be a predictor  
of software 
defects 

Further 
research 
needed to  
investigate 
the  
effectivene
ss of  
automated 
code  
analysis in 

different 

contexts 

 

 

Sharma, 

A., & Jain, 

A. (2016). 

 

 

 2.3 IMPORTANCE OF CODE QUALITY IN SOFTWARE DEVELOPMENT  

Code quality is essential for ensuring that software is reliable, maintainable, and efficient. Poor 

code quality can lead to several problems, including high maintenance costs, long development 

times, and a higher risk of security vulnerabilities (Zhang et al., 2018). Moreover, low-quality code 

can affect software performance and lead to system crashes or errors, which can negatively impact 

user experience and result in lost revenue. 

  

Therefore, it is important to prioritize code quality during software development. This involves 

using best practices, such as following coding standards and guidelines, implementing testing and 

quality assurance processes, and using automated code analysis tools (Sharma & Jain, 2016). 

Additionally, developers should prioritize refactoring and optimization to improve code quality 

continuously. 
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Several studies have shown the benefits of prioritizing code quality in software development. For 

example, a study by (Jørgensen et al. 2019) found that using automated code analysis tools led to 

a significant reduction in code defects and an improvement in code quality. Another study by 

Mishra et al. (2020) found that using best practices for code quality resulted in improved software 

performance and reduced maintenance costs.  

  

In summary, code quality is critical for ensuring the reliability and efficiency of software. By 

prioritizing code quality through best practices and automated code analysis tools, developers can 

improve the overall quality of their software, reduce development time and costs, and enhance 

user experience.  

  

2.4 CODE QUALITY METRICS AND THEIR SIGNIFICANCE  

CODE COMPLEXITY: 

Code complexity is a critical metric used to evaluate how complex and intricate a piece of code 

is. Complex code can be challenging to understand, maintain, and debug. High code complexity 

is often associated with a higher likelihood of defects and decreased code quality. 

 

CODE DUPLICATION: 

Code duplication occurs when the same or similar code blocks appear in multiple places within a 

codebase. It can lead to maintenance challenges, as changes must be applied in multiple 

locations. Code duplication also increases the risk of inconsistencies and can hinder code quality. 

 

CODE STYLE: 

Code Style refers to a set of guidelines and conventions that define how code should be written 

to ensure consistency and readability. Adhering to a consistent code style enhances collaboration 

and makes the codebase easier to understand. 
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ERROR-PRONE CODE: 

Error-prone code includes segments that are susceptible to common programming errors, such as 

null pointer dereferences, unhandled exceptions, and logic flaws. Identifying and addressing 

error-prone code is essential for robust and reliable software. 

 

SECURITY: 

Security is a critical aspect of software development. Vulnerabilities in your code can lead to 

data breaches and compromise the integrity of your application. Security metrics help identify 

and address potential security risks. 

 

PERFORMANCE: 

Code performance is crucial for delivering a responsive and efficient application. Performance 

metrics help identify bottlenecks and resource-intensive code segments. 

 

COMPATIBILITY: 

Compatibility refers to the ability of your JavaScript code to function correctly across different 

environments, platforms, and browsers. Ensuring compatibility is crucial to provide a consistent 

user experience. 

 

CODE COMPLEXITY: 

Code Complexity, as discussed earlier, measures how intricate and convoluted a piece of code is. 

High complexity can make code difficult to understand, maintain, and debug. 

 

DOCUMENTATION: 

Documentation plays a vital role in code maintenance and collaboration. Well-documented code 

is easier for developers to understand and work with. 
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UNUSED CODE 

Unused code, also known as dead code, refers to segments of your JavaScript codebase that are 

no longer executed or relevant to the application's functionality. This code can accumulate over 

time due to changes in project requirements, development iterations, or code refactoring. Unused 

code can negatively impact your project in several ways: 

 

MAINTAINABILITY: Unused code clutters the codebase, making it harder to navigate and 

maintain. Developers may waste time trying to understand code that serves no purpose. 

 

PERFORMANCE: Unused code can increase the size of your JavaScript files, leading to longer 

loading times for web applications. This can result in slower user experiences. 

 

DEBUGGING: Debugging can become more challenging when unused code is present because 

developers may mistakenly focus on irrelevant portions of the codebase. 

 

BENEFITS OF REMOVING UNUSED CODE: 

Removing unused code provides several benefits: 

Improved Codebase: Your codebase becomes cleaner, more organized, and easier to maintain, 

leading to enhanced developer productivity. 

Performance Optimization: Smaller code files result in faster load times for web applications, 

which can positively impact user experience. 

Reduced Complexity: A streamlined codebase is less complex, reducing the cognitive load on 

developers and making 

   

2.5 AUTOMATED CODE ANALYSIS TOOLS AND THEIR TYPES  

Automated code analysis tools are software programs that help to identify issues in source code 

during software development. These tools can provide significant assistance in ensuring code 
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quality by identifying bugs, security vulnerabilities, and design flaws. Automated code analysis 

tools can be classified into two main types: static and dynamic.  

  

2.5.1 STATIC CODE ANALYSIS TOOLS  

Static code analysis tools examine the code without executing it. They analyze the source code 

and check for issues such as syntax errors, code smells, security vulnerabilities, and design flaws. 

Static code analysis tools can be used early in the development process to catch issues before the 

code is compiled or deployed. These tools can be integrated into the development environment, 

making it easy for developers to run them regularly and fix issues as they arise.  

One of the benefits of using static code analysis tools is that they can help to maintain code quality 

by detecting issues early on in the development process. This can save time and money by reducing 

the need for manual code reviews and testing. Additionally, static code analysis tools can help to 

identify security vulnerabilities that might otherwise go unnoticed.  

  

2.5.1.1 HOW STATIC CODE ANALYSIS WORKS  

Static code analysis works by analyzing the source code of the program to detect potential errors, 

security vulnerabilities, and performance issues. Static code analysis tools use a set of rules or 

guidelines, known as a rule set, to detect potential issues in the code. The rules can be predefined 

by the tool or customized by the user to suit their specific needs. The tool then applies the rules to 

the source code and generates a report of the issues detected. The report typically includes a 

description of the issue, its severity level, and its location in the code.  

  

2.5.1.2 EXAMPLES OF STATIC CODE ANALYSIS TOOLS  

There are several static code analysis tools available in the market, each with its unique set of 

features and capabilities. One popular tool is Codacy, which is a cloud-based automated code 

review tool that helps developers improve code quality and ensure code consistency. Codacy 

supports multiple programming languages, including Java, Python, Ruby, JavaScript, PHP, and 

more.  
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There are several static code analysis tools available, including open-source and commercial tools. 

Examples of popular open-source static code analysis tools include:  

SonarQube: A web-based platform that provides a comprehensive view of code quality and 

security issues.  

FindBugs: A static code analysis tool that identifies potential bugs in Java code.  

PMD: A tool that analyzes Java and other languages for potential issues such as unused code and 

inefficient code.  

ESLint: A tool that checks JavaScript code for syntax errors, coding style issues, and potential 

bugs.  

  

COMMERCIAL STATIC CODE ANALYSIS TOOLS INCLUDE:  

Veracode: A cloud-based application security platform that provides static code analysis as well 

as other security testing capabilities.  

Checkmarx: A static code analysis tool that helps to identify vulnerabilities in source code.  

CodeSonar: A tool that performs static code analysis to identify bugs and security vulnerabilities 

in C, C++, Java, and other languages.  

  

2.5.2 DYNAMIC CODE ANALYSIS TOOLS  

Dynamic code analysis tools, on the other hand, examine the code while it is running. These tools 

monitor the behavior of the code and identify issues such as memory leaks, performance issues, 

and unexpected behaviors. Dynamic code analysis tools can be used during the testing phase to 

identify issues that might not have been caught by static analysis tools.  

One of the benefits of using dynamic code analysis tools is that they can help to identify issues 

that might not be detected by static analysis tools. For example, dynamic analysis tools can help 

to identify issues related to memory management, which can be difficult to detect using static 

analysis alone.  

There are several dynamic code analysis tools available, including:  
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Valgrind: A tool that helps to identify memory management issues in C and C++ code.  

Apache JMeter: A tool that can be used to test the performance and behavior of web applications.  

Fiddler: A tool that helps to monitor and analyze web traffic to identify performance issues and 

security vulnerabilities.  

Selenium: A tool that automates web browser testing to identify issues such as broken links, page 

load times, and UI inconsistencies  

 

2.6 Comparing code quality analysis tools 

In the ever-evolving landscape of software development, ensuring the quality and reliability 

of code has become paramount. Code quality analysis tools have emerged as essential aids 

for developers and organizations in this pursuit. This section aims to provide an in-depth 

examination of the state of the art in code quality analysis tools and their comparative 

evaluation, shedding light on their significance in the software development process. 

 

 

S/N 

Code 

Quality 

Tools 

 

Description 

 

Authors 

 

References 

1 Codacy Automated code 

analysis tool that 

detects code 

quality issues, 

security 

vulnerabilities, 

and more. 

TMC Brígido 

 

GB Imbugwa 
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M Khazeev 

 

S. Gautam 

Brígido, T.M.C. (2018). The 

value of a user for Codacy. 

Retrieved from run.unl.pt 

https://run.unl.pt/bitstream/1

0362/35669/1/Brigido_2018.

pdf 

 

Imbugwa, G.B., de Araújo, 

L.J.P., Khazeev, M., et al. 
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http://dx.doi.org/10.1088/17

42-6596/2134/1/012022 

 

Gautam, S. (2018). 

Comparison of Java 

Programming Testing Tools. 

International Journal of 

Engineering Technologies 

https://run.unl.pt/bitstream/10362/35669/1/Brigido_2018.pdf
https://run.unl.pt/bitstream/10362/35669/1/Brigido_2018.pdf
https://run.unl.pt/bitstream/10362/35669/1/Brigido_2018.pdf
http://dx.doi.org/10.1088/1742-6596/2134/1/012022
http://dx.doi.org/10.1088/1742-6596/2134/1/012022
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including code 
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S.P. Carroll 

J. Loye 

 

 

Polarization Mode Dispersion 
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Acad Sciences. 
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5 TSLint TSLint is a static 

code analysis tool 
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S.P. Kumar 

R. Pranav 
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Pranav, R., et al. (2023). 

Development of an E-
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International …, IEEE. 
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6 SonarQube SonarQube is an 

open-source 

platform for 

continuous 

inspection of code 

quality that 
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programming 
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V. Lenarduzzi 

F. Lomio 

H. Huttunen 

 

D. Marcilio 

R. Bonifácio 

E. Monteiro 

Lenarduzzi, V., Lomio, F., 
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7 FindBugs FindBugs is an 

open-source static 

code analysis tool 

for Java that 

detects various 

types of coding 

mistakes. 

N. Ayewah 

W. Pugh 

D. Hovemeyer 

B. Cole 

D. Hakim 

D. Hovemeyer 

R. Lazarus 

Ayewah, N., Pugh, W., 

Hovemeyer, D., et al. (2008). 

Using Static Analysis to Find 

Bugs. IEEE …, IEEE. 

Retrieved from 

ieeexplore.ieee.org 

http://dx.doi.org/10.1109/MS.2

008.130 

 

 

Cole, B., Hakim, D., 

Hovemeyer, D., Lazarus, R., et 

al. (2006). Improving Your 

Software Using Static Analysis 

to 
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8 JSHint JSHint is another 

static code 

analysis tool for 

JavaScript. It 

checks your code 

for common errors 

and enforces 

coding 

conventions. 

A. Objelean 

A.L. Santos 

M.T. Valente 

E. Figueiredo 

N. Hayward 

C. 

Klementowski 

T. Reid 

R. Arnold 
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9 JSCS 

(JavaScript 

Code Style) 

JSCS is a tool for 
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It helps maintain 
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standards across a 

project. 

K.F. 

Tómasdóttir 

M. Aniche 

M. Beller 

R. Bholanath 

S. McIntosh 

K.F. 

Tómasdóttir 

M. Aniche 

 

 

Tómasdóttir, K.F., Aniche, M., 
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17.8115668 

 

Beller, M., Bholanath, R., 

McIntosh, S., et al. (2016). 

Analyzing the State of Static 
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Software Repositories: A 
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Jubilee International …, IEEE. 

Retrieved from 
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10 Prettier While not a 

traditional static 

analysis tool, 

Prettier is a code 

formatter that can 

help improve code 

quality by 

automatically 

formatting 

JavaScript code to 

follow consistent 

style guidelines. 

P.T. Breuer 

J.P. Bowen 

A. Kayed 

Kayed, A. (2023). Improving 

Quality Assurance by Providing 

Robust Tools. Theseus.fi. 

https://urn.fi/URN:NBN:fi:amk
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11 CodeClimat

e 

CodeClimate 

offers code 

analysis and 

monitoring 

services, including 

static code 
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JavaScript. It 

provides insights 

into code quality 

and 

maintainability. 

L. Zhang 

H. Sun 

S.P. Kolodziej 

M. Aznaveh 

M. Bullock 

J. David 

 

Zhang, L., & Sun, H. (2018). 

Exploring the Role of Ethical 
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plugin-

security 

This ESLint plugin 
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security issues in 
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security 

vulnerabilities. 

M. Kluban 

M. Mannan 

A. Youssef 

 

Kluban, M., Mannan, M., 

Youssef, A. (2022). On 

Measuring Vulnerable 
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13 TypeScript TypeScript itself 

includes a built-in 

type checker and 

compiler that can 

catch many code 

quality issues at 

compile time. 
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(2021). Generation of 
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2.6.1 ADVANTAGES AND DISADVANTAGES OF STATIC CODE ANALYSIS TOOLS  

Static code analysis tools analyze code without executing it, which makes them an ideal choice for 

finding errors and security vulnerabilities that may not manifest themselves during runtime. Static 

code analysis tools can be used to check for a wide range of issues such as coding standards, code 

complexity, potential bugs, and security vulnerabilities. Some of the advantages of static code 

analysis tools are:  
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1. They can detect potential bugs and security vulnerabilities in the code before the application 

is deployed, which can save time and money in the long run.  

2. They can analyze a large codebase in a short time, making it easier to maintain code quality 

and identify issues that need to be addressed.  

3. They can be used to enforce coding standards, which can help ensure consistency and 

readability of the code.  

However, static code analysis tools also have some limitations. Some of the disadvantages of static 

code analysis tools are:  

1. They may generate false positives or false negatives, which can lead to wasted time and effort. 

2. They cannot detect all types of bugs and security vulnerabilities, such as those that depend on 

runtime behaviour or external factors. They may require configuration and tuning to ensure 

that they are correctly detecting issues in the code.   

2.6.2 ADVANTAGES AND DISADVANTAGES OF DYNAMIC CODE ANALYSIS 

TOOLS  

Dynamic code analysis tools analyze code while it is executing, which makes them an ideal choice 

for finding issues that only manifest themselves during runtime, such as performance bottlenecks, 

memory leaks, and race conditions. Some of the advantages of dynamic code analysis tools are:  

1. They can detect issues that only manifest themselves during runtime, making it easier to identify 

and address issues that can affect the application's performance and stability.  

2. They can provide real-time feedback on the code's behaviour, making it easier to identify and 

fix issues as they occur.  

3. They can be used to perform load testing and stress testing, which can help ensure that the 

application can handle the expected load.  

However, dynamic code analysis tools also have some limitations. Some of the disadvantages of 

dynamic code analysis tools are:  

1. They can only detect issues that occur during the test execution, which may not cover all 

scenarios and edge cases.  

2. They may not be suitable for testing applications that require specific hardware or network 

configurations.  
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3. They may have a significant impact on the application's performance and resource utilization, 

which can affect the accuracy of the test results.  

  

2.6.3 FACTORS TO CONSIDER WHEN CHOOSING AN AUTOMATED CODE 

ANALYSIS TOOL  

When choosing an automated code analysis tool, it's important to consider several factors to 

ensure that the tool is well-suited for the project and team needs. Below are some factors to 

consider:  

Compatibility: Ensure that the tool is compatible with the programming language and technology 

stack used in the project.  

Integration: Consider how well the tool integrates with the project's development environment, 

including the version control system, continuous integration and delivery (CI/CD) pipeline, and 

other tools.  

Customization: Look for tools that can be customized to suit the specific needs and standards of 

the project and team.  

Accuracy: Choose tools that have been validated and tested for accuracy in detecting issues and 

providing reliable insights.  

Scalability: Consider how well the tool can handle large and complex codebases, as well as the 

ability to scale up or down as needed.  

Cost: Evaluate the cost of the tool and consider whether it's within the budget of the project and 

team.  

Support: Look for tools that offer reliable support, including documentation, training, and 

responsive customer support.  

Security and Privacy: Ensure that the tool follows best practices for security and privacy, 

especially if the codebase contains sensitive information.  

Open-source vs. Proprietary: Consider whether an open-source or proprietary tool is better 

suited for the project and team needs.  
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These factors can help guide the selection process and ensure that the chosen automated code 

analysis tool is effective in improving code quality, reducing errors, and increasing productivity.  

Codacy is an example of an automated code analysis tool that takes into account some of these 

factors. It provides support for a wide range of programming languages and integrates well with 

popular version control systems and CI/CD pipelines. Codacy is also highly customizable, 

allowing teams to tailor the tool to their specific needs and standards. Additionally, Codacy offers 

reliable support and follows best practices for security and privacy.  
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CHAPTER THREE 

METHODOLOGY   

3.1 METHODOLOGY 

In this section, we outline the methodology adopted for conducting the research on improving 

JavaScript code quality using Codacy as an automated code analysis tool. The methodology 

encompasses the research design, data collection, data analysis, and the selection of JavaScript 

projects for the study. 

 

3.2 OVERVIEW   

The methodology involves a combination of static code analysis using Codacy, code refactoring 

based on the analysis results, and continuous integration and delivery (CI/CD) processes for code 

quality maintenance. The objective of this methodology is to identify and correct code issues that 

can lead to technical debt, increased maintenance costs, and decreased software quality. 

 

3.3 DATA COLLECTION 

The data collection process comprises two main sources: (a) JavaScript projects from open-source 

repositories, and (b) Code quality metrics, security vulnerabilities, and code coverage data from 

Codacy. 

 

3.3.1 JAVASCRIPT PROJECTS 

To obtain a diverse set of JavaScript projects for analysis, we performed systematic searches on 

popular code hosting platforms, such as GitHub and Bitbucket, using appropriate keywords and 

filters. The selected projects will be subjected to further screening based on the criteria outlined, 

including availability of source code, project size considerations, and active development status. 

We ensured that the final set of projects spans various application domains, project sizes, and 

levels of developer activity. 
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3.3.2 DATA FROM CODACY 

Codacy will serve as the primary tool for automated code analysis in this study. Using the Codacy 

platform, we collected code quality metrics, security vulnerabilities, and code coverage data for 

each selected JavaScript project. Codacy's capabilities in identifying and providing feedback on 

code issues will enable us to evaluate the impact of its code analysis suggestions on code quality 

improvement.  

 

3.4 SELECTION OF JAVASCRIPT PROJECTS 

The selection of JavaScript projects for this study is a critical aspect of ensuring the reliability and 

validity of our findings. We carefully adhered to the criteria outlined in subsection 4.4.1, focusing 

on the availability of source code, project size considerations, diversity of domains, active 

development status, and the availability of documentation. 

 

3.4.1 CRITERIA FOR SOURCE CODE SELECTION 

The selection of appropriate JavaScript projects is critical to the success and validity of this 

research. To ensure the representativeness and relevance of the selected projects, the following 

criteria were employed: 

PUBLICLY ACCESSIBLE REPOSITORIES:  

Only JavaScript projects with publicly accessible repositories on popular code hosting platforms 

such as GitHub and Bitbucket were considered. The availability of open-source projects enhances 

the transparency and reproducibility of our study. 

DIVERSITY OF DOMAINS:  

JavaScript projects from various application domains were included in the selection process. This 

diversity ensures that the findings are not limited to a specific domain and are applicable to a 

broader range of software projects. 

EXCLUSIVE TO JAVASCRIPT:  

The scope of this project for code selection is restricted solely to open-source projects implemented 

in JavaScript. 
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POPULARITY AND CONTRIBUTORS:  

We selected projects with a substantial number of contributors, with no less than 2 contributors. 

PROJECT SIZE: 

We chose projects with a specific range of lines of code (LoC), between 100 and 1000 LoC. 

ACTIVE DEVELOPMENT:  

Prioritize projects that have been actively developed or updated within the past 24 months. 

POPULARITY AND STARS:  

Choose projects with a substantial number of stars, not less than 1000 GitHub stars. 

ISSUES AND BUG REPORTS:  

Prioritize projects with a history of addressing issues and bug reports promptly. 

GITHUB ACTIVITY: 

Choose projects with at least 1000 commits, and a high level of GitHub activity, including pull 

requests, and discussions. 

By adhering to these criteria, we aimed to select a diverse and representative set of JavaScript 

projects that can effectively evaluate the impact of Codacy's automated code analysis on improving 

code quality. 

 

3.5 SETTING UP THE PROJECT AND TOOL  

After selecting the tool, the next step is to set up the project and the tool. The project will involve 

using JavaScript code samples that are relevant to the selected code quality metrics. The tool will 

be set up by integrating it with the project and configuring it to analyze the code based on the 

selected metrics.  
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CHAPTER FOUR 

RESULTS 

4.1 OVERVIEW OF DATA: 

In this section, we have provided an overview of the data used in our study on "Improving 

JavaScript Code Quality using Codacy: Analysis and Correction of Code Issues." The data 

collection process adhered to the research objectives and methodology described in earlier 

chapters. 

 

A. INTRODUCTION TO DATA SOURCES: We carefully selected a diverse set of JavaScript 

projects from various open-source repositories to serve as our primary data sources. These projects 

were chosen to encompass different domains, project sizes, and development statuses, ensuring 

the representativeness of our dataset. 

 

B. STATIC CODE ANALYSIS: Codacy, a powerful static code analysis tool, played a central 

role in our data collection process. It systematically scanned each selected JavaScript project's 

codebase, identifying and cataloging code quality issues, security vulnerabilities, code complexity 

metrics, code style violations, error-prone patterns, and code coverage information. 

 

C. DATA SOURCES: The dataset primarily consists of the detailed code quality metrics reports 

generated by Codacy for each project. These reports provide valuable insights into the state of the 

code quality and potential areas for improvement. 

 

This comprehensive overview sets the stage for a detailed presentation of the dataset, its 

characteristics, and the methodologies applied to derive meaningful insights. In the subsequent 

sections, we will delve deeper into the specific findings and outcomes of our analysis, shedding 

light on how Codacy's insights have influenced JavaScript code quality in the selected projects. 
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4.2 CODE QUALITY METRICS ANALYSIS 

In this section, we present the results of our analysis concerning code quality metrics, including 

metrics related to maintainability, test coverage, and code duplication. Our goal is to provide a 

comprehensive view of how Codacy's analysis impacted these crucial aspects of code quality in 

the selected projects. 

 

4.3 DATA BEFORE CORRECTION:  

 

Table 4.1  Table showing various values of the code metrices 

 

 

Fig 4.1 image showing sample representation of code issue 

Projects     Issues  

     (%) 

Code  

  Style (%) 

Code  

    Duplication 

 

   Security 

Error  

Prone 

Unused  

Codes 

Code  

    Complexity(%) 

      

    Performance 

Pdf.js 3 257 28 1 325 0 9 0 

Detox 9 1000 7  529  104 3 

nunjucks 8 336 13 0 0 0 4 0 

  Zoom-Clone- 

With- 

7 57 0 3 2 0 0 0 

  vue-native-core 7 372 10 0 3 0 4 1 

  remotestorage.js 5 233 31 0 22 0 3 0 

    Javascript/airbnb 27 244 2 0 1 0 0 0 

gl-matrix 21 682 0 21 71 0 0 0 
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Performance metrics provide an assessment of code efficiency and execution speed. 

Project Detox achieved the highest performance score of 3, indicating well-optimized 

code, while Project Pdf.js, Project nunjucks, Project Zoom-Clone-With-WebRTC, 

Project Remotestorage.js, Project Javascript/Airbnb and Project gl-matrixc scored 

the lowest at 0. Project vue-native-core falls in between with a score of 1. Codacy's 

performance analysis helps pinpoint areas where code optimizations can lead to 

improved application performance. 

 

 

Code complexity measures how intricate or convoluted the code is, often indicating 

areas that might be difficult to maintain or debug. From our analysis, Project Detox 
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has an average Nesting Level of 104, making it the project with the highest difficulty 

to debug or maintain, while project Zoom-Clone-With-WebRTC, Project 

Javascript/Airbnb and Project gl-matrix has Nesting Level of 0, , making them the 

projects with the least difficulty to debug or maintain. 

 

 

The security vulnerability metrics indicate the number of security vulnerabilities 

identified by Codacy. Project vue-native-core, Project nunjucks, Project 

Javascript/Airbnb and Remotestorage.js had the fewest vulnerabilities detected (0), 

while Project gl-metrix had the highest with 21 vulnerabilities. while project Zoom-

Clone-With-WebRTC had 3 vulnerabilities. Codacy's analysis assists in identifying 

and addressing potential security risks in the codebase. 

 

 

The code style metrics reveal the number of code style violations detected by Codacy. 

project Zoom-Clone-With-WebRTC exhibited the fewest violations at 57, while 
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Project Detox had the highest with 1000 violations. Project vue-native-core falls in 

between with 372 violations. Codacy's analysis has highlighted areas where adherence 

to coding standards can be improved. 

 

 

The error-prone code metrics highlight the number of files and lines of code with 

potential errors. Project nunjucks, exhibited the fewest error-prone files (0), while 

Project Detox had the highest with 529 error-prone files. Codacy's analysis helps 

identify areas of code that require careful review and debugging. 

 

 

 

 The percentage of code issues was clearly stately stated by Codacy, with Project 

Javascript/Airbnb having total issues of 27%, and Project Pdf.js having the least 

issues of 3%. Codacy's analysis helps identify areas of code that require careful review 

and debugging. 
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The code duplication metrics indicate that Project Remotestorage.js had the highest 

code duplication percentage at 31, followed by Project Pdf.js at 28. While the project 

Zoom-Clone-With-WebRTC, and Project gl-matrix had no duplication error. The 

conclusion part of this report clearly shows Codacy’s recommendation to correct all 

code errors. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

In conclusion, this study aimed to enhance the quality of JavaScript code by leveraging Codacy,  

while encouraging the adoption of such tools within the developer community. The objectives 

were clearly defined, and through meticulous research and analysis, we have made significant 

strides in achieving them. 

 

The below data clearly shows the corrections made to the projects we analysed. 

 

 

 

In the course of our analysis, Codacy proved to be a valuable tool for enhancing the overall quality 

of JavaScript code. The tool addressed various aspects of code quality, including but not limited 

to: 

Code Complexity: Codacy's analysis and suggestions significantly reduced instances of high code 

complexity. It helped streamline code logic and improved readability. 

Projects Issues 

(%) 

Code  

  Style (%) 

Code  

    Duplication 

 

     Security 

Error  

Prone 

Unused  

Codes 

Code  

    Complexity(%) 

    

   Performance 

Pdf.js 0 0 28 0 0 0 7 0 

Detox 1 260 7  51 0 13 3 

nunjucks 2 239 3 0 0 0 1 0 

     Zoom-Clone-With-

WebRTC 

 

0 0 0 1 0 0 0 0 

   vue-native-core 1 372 10 0 3 0 4 1 

   remotestorage.js 1 166 31 0 0 0 3 0 

   Javascript/airbnb 0 0 2 0 1 0 0 0 

gl-matrix 0 27 40 0 1 0 0 0 
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Code Duplication: By detecting and eliminating redundant code segments, Codacy contributed 

to a substantial reduction in code duplication across projects. 

Code Style: Codacy's adherence to best coding practices enhanced the consistency of code style 

throughout the projects, resulting in cleaner and more maintainable code. 

Error-Prone Code: Codacy played a crucial role in identifying potential code errors and 

vulnerabilities. This proactive approach resulted in a remarkable decrease in error-prone code 

segments. 

Security: The tool's robust security analysis identified and rectified numerous security 

vulnerabilities, bolstering the projects' defenses against potential threats. 

Performance: Codacy's recommendations for optimizing code execution led to improved 

performance in various project components. 

Unused Code: Through its detection of unused or dead code, Codacy significantly reduced code 

bloat and improved overall project efficiency. 

 

Codacy's comprehensive analysis and corrective measures have resulted in a substantial 

enhancement of JavaScript code quality. This project showcases the practicality of automated code 

analysis tools like Codacy in not only identifying code issues but also in actively contributing to 

code improvements." 

 

Fig 5.1 The Codacy tool pinpointing code issues and offering potential solutions for improvement. 
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The included screenshot offers a glimpse into the meticulous process of code correction facilitated 

by Codacy. This step is a pivotal part of our study, where we utilized Codacy's features to identify 

and rectify code issues systematically. 

In this image, you can observe the interface of Codacy in action, pinpointing areas within the 

codebase that require attention. The tool's intuitive design simplifies the identification of various 

code quality concerns, including code complexity, duplication, style discrepancies, and potential 

errors. 

It serves as a testament to our commitment to leveraging advanced tools and methodologies to 

achieve our project's objectives. 

 

 

 

A visual representation generated by Codacy illustrating the decrease in code issues as corrections 

are made. 

 

The accompanying graph visually depicts the noteworthy reduction of code issues over the course 

of our project. It provides a clear and concise representation of the positive impact of using 

Codacy, an automated code analysis tool, on code quality enhancement. 
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As displayed in the graph, the x-axis signifies the timeline, spanning from the commencement of 

our project to its culmination. The y-axis quantifies the count of code issues identified within the 

JavaScript codebase under analysis. 

The descending trendline within the graph exemplifies the consistent decrease in code issues as 

our project unfolded. This decline underscores the effectiveness of Codacy in identifying and 

facilitating the correction of various code quality concerns. 

This graphical representation corroborates our project's core objective: to improve JavaScript code 

quality by leveraging automated tools for code analysis. It serves as a visual testament to the 

tangible benefits of integrating Codacy into the software development lifecycle, leading to a more 

refined and robust codebase. 

 

Overall, this graph encapsulates the essence of our project's success in enhancing code quality 

through systematic issue identification and resolution. 

 

Our investigation into the effectiveness of Codacy in identifying and rectifying code issues in 

JavaScript has yielded promising results. Codacy's capabilities have proven instrumental in 

improving the overall code quality of the projects analyzed. Notably, we observed positive impacts 

on code complexity, test coverage, and code duplication metrics, signifying the tool's value in 

enhancing code quality. This empirical evidence underscores the potential of automated code 

analysis tools like Codacy to streamline development processes and elevate the robustness of 

JavaScript applications. 
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RECOMMENDATIONS: 

Based on the outcomes of this study, we offer the following recommendations: 

Adoption of Codacy: Encourage developers and organizations to embrace automated code 

analysis tools like Codacy as a standard practice for code quality assurance. 

Configuring Codacy: Provide guidelines on configuring Codacy to suit project-specific 

requirements, including setting up custom code quality rules and integrating with version control 

systems. 

Continuous Monitoring: Emphasize the importance of continuous monitoring and regular code 

analysis to identify and rectify code issues promptly. 

Code Duplication Reduction: Promote strategies to reduce code duplication, such as refactoring 

and modularization, to enhance maintainability and reduce the risk of defects. 

Enhancing Code Coverage: Stress the significance of increasing code test coverage to improve 

code reliability and ensure comprehensive testing of software functionalities. 

Security Focus: Prioritize security by addressing security vulnerabilities identified by Codacy, 

thereby safeguarding applications from potential threats. 

Documentation Practices: Encourage comprehensive code documentation to enhance code 

understandability and maintainability. 

Code Review Practices: Incorporate automated code analysis as a crucial component of the code 

review process to streamline code quality assessments. 

Training and Awareness: Organize training sessions and awareness programs for developers to 

familiarize them with Codacy's capabilities and best practices in code quality improvement. 

Research Continuation: Encourage further research into the evolving landscape of code analysis 

tools and practices, aiming to advance code quality standards continuously. 

 

By implementing these recommendations, developers and organizations can harness the power of 

Codacy and similar tools to bolster JavaScript code quality, resulting in more robust, efficient, and 

secure software systems. 
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