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ABSTRACT:

Software quality plays a crucial role in developing reliable, secure, and maintainable applications. Traditional code inspection methods require considerable time
and manual effort to identify programming errors, coding standard violations, and potential security issues. To address these challenges, this project presents an
Automated Code Inspector, an intelligent code analysis system designed to examine source code and provide detailed feedback. The system allows users to
submit source code through a user-friendly interface for automated inspection. It analyzes the submitted code to identify syntax errors, coding style violations,
code complexity, unused variables, and potential code quality issues. The backend processes the source code using analysis modules and Al-assisted evaluation to
generate meaningful explanations and improvement suggestions. It also evaluates code quality based on identified issues and presents the results in a structured
format. The system helps developers understand programming mistakes, improve code readability, reduce debugging effort, and maintain better coding practices.
By combining automated analysis with intelligent feedback, the Automated Code Inspector provides an efficient and accessible approach to improving software

quality and supporting the software development process.

Keywords: Code Analysis, Error Detection, Code Quality, Al Code Review, Code Optimization, Software Testing, Bug Detection.

INTRODUCTION

Software applications have become an essential part of everyday life, supporting various activities such as communication, education, banking,
healthcare, and business operations. As software systems continue to grow, maintaining code quality, reliability, and security has become increasingly
important. Writing code is not only about making a program work but also about ensuring that it is readable, efficient, maintainable, and free from
common errors.

Code inspection is an important process in software development that helps identify mistakes and improve the overall quality of source code.
Traditionally, developers depend on manual code reviews and debugging techniques to find errors. However, manually examining large amounts of
code can be time-consuming and may lead to missed errors, inconsistent results, and increased development effort.

These challenges create a need for automated tools that can examine source code and provide useful feedback.

Automated code inspection helps overcome these difficulties by analyzing source code and identifying potential problems without requiring developers
to check every line manually. It can detect syntax errors, coding style violations, unnecessary code, complexity issues, and other common programming
mistakes. Such tools help developers understand problems earlier and improve their coding practices.

The Automated Code Inspector is developed to provide a simple and efficient platform for analyzing source code. Users can submit their code through a
user-friendly interface, where the system examines it using different analysis techniques and Al-assisted evaluation. It identifies possible errors,
evaluates code quality, and provides explanations and suggestions to improve the submitted program. The system also presents analysis results in a
structured and understandable format.

The main aim of this project is to reduce manual code inspection effort and make code analysis easier for students and developers. By combining
automated code analysis with intelligent feedback, the proposed system supports better programming practices, improves code readability, and helps
produce more reliable and maintainable software.

WHAT IS CODE INSPECTION?

Code inspection is a systematic examination of source code intended to identify programming mistakes, coding standard violations, and potential
weaknesses before software is tested or released. It can be performed manually through peer reviews and walkthroughs or automatically using static
analysis tools.

Unlike software testing, code inspection does not necessarily require the program to be executed. It examines the source code structure and identifies
possible problems based on predefined rules and analysis techniques. This makes it useful for detecting issues that may not be covered by normal
testing.

Static code analysis is an automated form of code inspection. The analyzer reads the source code, creates an internal representation such as a token
stream or syntax tree, and applies different rules and metrics to identify potential issues. Since the analysis follows predefined rules, it provides
consistent and repeatable results.
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Code inspection helps improve code readability, maintainability, efficiency, and security. It also helps developers understand programming mistakes

and maintain coding standards throughout the development process.

NEED FOR AUTOMATED CODE INSPECTION

As software projects grow, manually examining every line of source code becomes increasingly difficult. Developers may work with multiple files,
functions, classes, and programming structures, making the inspection process time-consuming.
Automated code inspection helps address these challenges by providing faster and more consistent feedback. It applies the same inspection rules across
different programs and reduces the effort required for routine code reviews.
The need for automated code inspection can be explained through the following points:
Time Efficiency: Reduces the time required to identify common programming issues.
Consistent Analysis: Applies predefined inspection rules uniformly across source code.
Error Identification: Helps detect syntax errors, coding violations, and unnecessary code.
Code Quality: Identifies complexity and code structure problems that may affect maintainability.
Security Awareness: Highlights common unsafe coding practices and potential vulnerabilities.
®  [earning Support: Helps students understand programming mistakes and improve their coding practices.
Automated inspection does not replace human code reviews completely. Instead, it handles routine checks and allows developers to concentrate on

program logic, design, and application requirements.

METHODOLOGY

The Automated Code Inspector follows a modular pipeline architecture. The submitted source code is first processed and converted into an Abstract
Syntax Tree. The resulting structure is examined by multiple independent analysis modules. Each module identifies a particular category of issue and
sends its findings to a central issue aggregator.

The aggregator combines the findings, removes duplicate reports, assigns severity levels, and calculates an overall code quality score. Finally, the report
generation module presents the analysis results in a structured and understandable format.

The modular architecture allows individual analysis components to be modified or extended without affecting the entire system. The current prototype
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A. Source Code Input and Parsing
The source code input module accepts the program submitted by the user for inspection. The input is processed before analysis to maintain a consistent
representation of the source code.
The parser converts the source code into an Abstract Syntax Tree (AST), which represents program elements such as functions, classes, loops,
conditions, and expressions in a hierarchical structure.
The AST provides a structured representation that allows the analysis modules to examine the program more effectively than checking raw text alone. If
the submitted program contains a syntax error, the system reports the error along with its corresponding line number.

B. Style Checker
The style checker examines the source code for violations of commonly accepted Python coding conventions. It identifies issues that may reduce
readability and make program maintenance difficult.
The module checks for inconsistent indentation, trailing whitespace, lengthy lines, improper naming conventions, wildcard imports, and missing
documentation strings.

By identifying these issues, the style checker encourages consistent coding practices and improves the overall readability of the source code.

C. Complexity Analyzer
The complexity analyzer examines the structural complexity of functions and identifies code that may be difficult to understand, test, and maintain.
It uses cyclomatic complexity to estimate the number of independent execution paths in a program. The metric is calculated using the formula:
V(G)=E-N+2P
Where:
E represents the number of edges in the control flow graph. N represents the number of nodes in the control flow graph. P represents the number of
connected components.
The analyzer also examines function length, nesting depth, and other structural measurements. Functions with high complexity values may require
additional attention or restructuring.

D. Report Generation
The report generation module presents the inspection results in a structured format that can be easily understood by users.
The report includes the overall code quality score, the number of detected issues in each category, severity levels, affected line numbers, issue
descriptions, and suggested improvements.
The system is designed to provide analysis results through readable reports and structured output formats. This helps developers understand the
identified problems and take appropriate corrective actions.

KEY FEATURES

The Automated Code Inspector provides the following key features:

1. Accepts Python source code as input for automated inspection.

2. Identifies syntax errors and coding style violations.

3.  Examines cyclomatic complexity and code nesting.

4.  Detects potential code smells such as long functions and duplicated logic.

5.  Identifies unused and unreachable code.

6.  Scans for common security-related coding weaknesses.

7.  Classifies identified issues according to severity.

8.  Calculates an overall code quality score.

9.  Generates structured reports with issue descriptions and suggested improvements.

10. Uses a modular architecture that supports the extension of analysis modules.
OBJECTIVE

The primary objective of this project is to develop an Automated Code Inspector that analyzes source code and identifies potential programming issues
without requiring program execution.

The system aims to detect coding style violations, unused code, code smells, and common programming errors through systematic source code analysis.
Another objective is to evaluate the complexity of the source code and identify sections that may affect program readability, maintainability, and overall
software quality.

The project also focuses on identifying potential security vulnerabilities through rule-based scanning, helping developers recognize unsafe coding
practices and improve code security.

Furthermore, the system aims to classify the detected issues based on their severity and generate a structured report containing issue descriptions,
affected line numbers, and suggested improvements.

It also aims to calculate an overall code quality score based on the identified issues, enabling developers to assess the quality of their source code and
make necessary improvements.
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Finally, the project intends to reduce the time and effort involved in manual code inspection while promoting better coding practices and the
development of reliable, maintainable software.

RESULTS

The Automated Code Inspector was evaluated using sample Python programs containing deliberately introduced coding issues. The original project
document reports testing across five categories: style and naming violations, excessive complexity, unused or unreachable code, code smells, and
security weaknesses.the reported evaluation considered the number of seeded issues, detected issues, false-positive warnings, and detection rates for
each category.

Table 1. Reported Detection Results of the Automated Code Inspector

Check Category Seeded Issues Detected Issues False Positives Detection Rate
Style and Naming 40 40 2 100%
Complexity 25 24 1 96%

Unused / Dead Code 20 19 1 95%

Code Smells 30 27 3 90%

Security 35 31 2 88.6%

Overall 150 141 9 94%

According to the reported results, the system detected 141 out of 150 seeded issues, achieving an overall detection rate of 94%.

Style and naming violations showed the highest detection rate because these checks depend mainly on identifiable coding patterns. Complexity and
unused-code analysis also produced strong results because they use structural information from the source code.the code smell detector produced
comparatively more false-positive warnings because certain structural conditions, such as function length and nesting depth, may depend on project
requirements and developer preferences.

The security scanner showed the lowest detection rate among the five categories. This limitation is associated with the use of rule-based pattern
matching, which may not identify vulnerabilities that require tracking data across multiple assignments or function calls.

Opverall, the reported evaluation demonstrates the potential of automated static analysis to identify common source code issues and provide consistent
inspection results. However, automated inspection cannot fully replace human review, particularly when evaluating application requirements, design
decisions, and complex program logic.

CONCLUSION

The Automated Code Inspector provides a systematic approach to examining source code and identifying potential programming issues through static
analysis. The system uses an Abstract Syntax Tree to represent the submitted program and applies independent analysis modules for style checking,
complexity analysis, code smell detection, unused-code identification, and security scanning.

The issue aggregator combines the findings, classifies them according to severity, and calculates an overall code quality score. The report generation
module presents the results with issue descriptions, affected line numbers, and suggested improvements.

The proposed system aims to reduce the effort required for routine manual code inspection and provide students and developers with consistent
feedback about their source code. Although static analysis can identify several common programming issues, it has limitations in detecting complex
security vulnerabilities and understanding application-specific logic. Therefore, combining automated inspection with human code review can provide a
more effective approach to improving software quality.
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