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ABSTRACT

It is an intelligent, multi-language code
analysis system designed to automatically
evaluate individual code files as well as
complete  software  project  folders
uploaded in ZIP format. The system
extracts and analyzes every source code
file inside the ZIP, regardless of the
programming language, and performs
deep code understanding using Large
Language Models (LLMs) combined with
static code analysis techniques.The LLM
component interprets the code like a
human reviewer—understanding logic,
structure, flow, intent, design patterns,
and readability—while detecting bad
practices,

recommending

inefficiencies, and
optimized, cleaner
versions of the code. Simultaneously, the
static analysis engine identifies syntax
errors, bug patterns, memory risks, null-
pointer  issues, type  mismatches,
unreachable code, vulnerabilities, and
code smells. By merging the strengths of
both approaches, the system produces a
comprehensive and context-aware review
report covering all files within the project.
This includes detailed bug detection,
security analysis, and performance
suggestions, along with an improved,
efficient rewrite of problematic code
sections. The ability to analyze entire
project ZIP files makes the system
scalable, practical, and highly useful for
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real-world  development  workflows.
Overall, the system significantly reduces

manual review effort and helps developers

deliver secure, optimized, and
maintainable code across multiple
languages.
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NTRODUCTION
The rapid expansion of software

industries  has
significantly increased the demand for

applications  across

high-quality, reliable, and secure code. As
systems grow more complex, maintaining
code quality becomes a challenging task for
developers and organizations. Traditional
manual code review processes require
skilled developers and consume
considerable time and effort, making them
inefficient for large-scale  projects.
Moreover, human reviewers may overlook
critical issues due to fatigue or limited
context understanding.

To address these challenges, automated
code analysis techniques have been
introduced to assist developers in
identifying errors and improving code
quality. Static analysis tools can detect
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syntax errors, vulnerabilities, and code
smells, but they rely on predefined rules
and lack contextual awareness. Recently,
advancements in Artificial Intelligence,
particularly Large Language Models
(LLMs), have enabled machines to
understand code semantics and provide
intelligent suggestions. These models can
interpret logic, detect inefficiencies, and
recommend optimized solutions. However,
LLMs alone may miss low-level technical
flaws that static tools can identify.
Therefore, integrating LLMs with static
analysis offers a powerful approach for
building intelligent and comprehensive
code review systems.

RELATED WORK

Several research efforts have focused on
improving automated code analysis using
traditional and modern techniques. Early
tools such as static analyzers were designed
to identify syntax errors, memory leaks, and
security vulnerabilities based on predefined
rules. These tools proved useful but often
generated a high number of false positives
and lacked the ability to understand code
context. Later, machine  learning
approaches were introduced to enhance bug
detection and pattern recognition in source
code. Researchers explored models trained
on large codebases to predict defects and

recommend fixes.

With the emergence of deep learning,
transformer-based  architectures  have
shown promising results in code
understanding and  generation  tasks.
Systems like Al-based code assistants can
now provide suggestions, detect logical
errors, and improve readability. However,
many of these systems focus either on static
analysis or Al-based interpretation, but not
both. Some hybrid approaches have
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attempted to combine these techniques, yet
they remain limited in scalability and multi-
language support. Additionally, most
existing systems analyze individual files
rather than entire projects. This highlights
the need for a more integrated and scalable
solution for comprehensive code review.

LITERATURE SURVEY

The literature on automated code review
reveals significant progress in both static
analysis and Al-driven techniques. Studies
on static code analysis emphasize its
effectiveness in detecting low-level issues
such as syntax errors, null pointer
exceptions, and security vulnerabilities.
However, these methods are limited by
their rule-based nature and inability to
interpret developer intent. On the other
hand, recent research on Large Language
Models demonstrates their capability to
understand programming languages and
generate human-like explanations.

These models have been applied in code
detection, and
generation  tasks.

summarization,  bug
automated  code
Researchers have also explored combining
Al models with traditional tools to improve
accuracy and reduce false positives. Some
works highlight the importance of context-
aware analysis for identifying complex
logical flaws in software systems.

Despite these advancements, challenges
remain in analyzing large-scale multi-file
projects and maintaining consistency across
different programming languages.
Furthermore, existing approaches often
lack real-time feedback and scalability. This
survey indicates a gap in developing a
unified system that integrates deep learning
with static analysis for efficient and
comprehensive code review.
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EXISTING METHOD

Traditional code review methods primarily
rely on manual inspection performed by
experienced developers to ensure code
quality and correctness. This process is
time-consuming and becomes inefficient
when dealing with large-scale software
projects. Static code analysis tools were
introduced to automate error detection by
scanning source code without execution.
These tools can identify syntax errors,
memory leaks, and common vulnerabilities
using predefined rules. However, they often
generate a high number of false positives,
which can mislead developers and increase
debugging effort. Additionally, static tools
lack the ability to understand program
context, logic, and developer intent. Some
machine learning-based approaches have
been proposed to enhance defect prediction
and pattern recognition in code. Despite
this, they are usually limited to specific
programming languages or datasets.
Existing systems also tend to analyze
individual files rather than entire project
structures. As a result, they fail to provide a
comprehensive and context-aware review
of complex software systems.

PROPOSED METHOD

The proposed system introduces an
intelligent and integrated approach for
automated code review by combining static
analysis with Large Language Model
(LLM)-based understanding. Users can
upload individual code files or complete
project folders in ZIP format, enabling
scalable and real-world applicability. The
system first performs preprocessing to
extract, filter, and normalize source code
files across multiple programming
languages. Static analysis techniques are
then applied to detect low-level issues such
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as syntax errors, vulnerabilities, and code
smells. Simultaneously, the LLM module
analyzes the code to understand its logic,
structure, and intent, providing human-like
insights. It  evaluates  readability,
maintainability, and efficiency while
suggesting optimized and refactored code.
The outputs from both modules are
intelligently = merged to  eliminate
redundancy and improve accuracy. Issues
are prioritized based on severity, ensuring
critical problems are addressed first. The

system generates a unified, detailed report

with explanations, performance
improvements, and security
recommendations. This approach

significantly reduces manual effort and
delivers a comprehensive, context-aware
code review solution.

SYSTEM ARCHITECTURE

Fig 1: Block Diagram

The implementation of the Autonomous
Code Reviewer involves  multiple
components working together to analyze
and evaluate source code. The backend of
the system is developed using Python and
Flask, which handles file uploads, code
processing, and integration with analysis
modules. The frontend interface is built
using HTML, CSS, and JavaScript to
provide a user-friendly platform for
uploading code files and viewing analysis
results. When a user uploads a ZIP file
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containing project source code, the system
extracts all  files and identifies
programming languages using a language
detection module. The static analysis
module scans each file and identifies
potential bugs, syntax errors, and security
vulnerabilities using predefined rules. The
LLM-based analysis module then processes
the code using transformer-based models
capable of understanding programming
language semantics. This module evaluates
the overall quality of the code and suggests
improvements. The results from both
modules are combined and presented to the
user as a detailed code review report
containing detected issues, severity levels,
explanations, and optimized code
suggestions.

METHODOLOGY DESRIPTION
Code Collection and Preprocessing

Users upload source code files or project
folders in ZIP format. The system
extracts all files and filters wvalid
programming files based on extensions.
Preprocessing techniques such as
formatting, removal of redundant spaces,
and normalization are applied to prepare
the code for analysis [1].

Static Code Analysis

Static analysis techniques are used to
examine the source code without
execution. This method identifies syntax
errors, logical bugs, memory leaks, null-
pointer risks, type mismatches, security
vulnerabilities, and code smells using
rule-based and pattern-matching
approaches [2].

Large Language Model-Based

Analysis
The Large Language Model (LLM)
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module analyzes the code to understand
program logic, structure, design patterns,
and developer intent. It evaluates

readability, maintainability, and
efficiency, and generates optimized code
suggestions and refactoring

recommendations [3].

Report Generation and Result
Integration

The outputs from static analysis and
LLM modules are integrated to form a
unified review report. Duplicate
warnings are removed, and issues are
prioritized based on severity. The final
report presents detailed explanations,
performance improvements, and secure
coding suggestions in a user-friendly
format [4].

RESULTS AND DISCUSSION

& CodeReviewer Al

Autonomous Code Reviewer
Analyze Your Code in Seconds

Fig 1: Home Page

Fig 1 shows Autonomous Code Reviewer
system. It provides a simple and user-
friendly interface for developers to upload
code files or ZIP project folders for
analysis. The page highlights key features
such as bug detection, code optimization,
and fixed code suggestions. Users can
easily upload their files using the drag-and-
drop upload section.

After uploading, the system analyzes the
code and generates an automated review
report with errors and improvements. The
interface is designed to make code review
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faster and more efficient. It helps
developers improve code quality and follow
better programming practices.

Fig 2: upload page

Figure 2 shows the file upload interface of
the Autonomous Code Reviewer system.
This section allows users to upload
individual source code files or complete
project folders in ZIP format. Users can
either drag and drop files into the upload
area or select them manually from their
device. Once the file is uploaded, the
system automatically processes the code for
analysis. The uploaded files are then
prepared for static analysis and LLM-based
code understanding. This feature enables
quick and convenient submission of code
for automated review. It ensures that
developers can easily analyze their projects
and receive instant feedback.

Fig 3: Code Analysis Results

Figure 3 shows the code analysis result
page of the Autonomous Code Reviewer
system. After uploading the source code
file, the system analyzes it and displays the
results in a structured format. The page
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provides a code quality score, number of
errors, warnings, and suggestions identified
in the program. It also shows the
programming language used and an overall
analysis verdict describing the issues found
in the code. The system highlights problems
such as missing syntax elements or logical
errors.

Fig 4: Issues Present in Code File

Figure 4 shows the Issues section of the
Autonomous Code Reviewer system. This
section displays the errors and problems
identified in the uploaded source code
during analysis. The system highlights
issues such as syntax errors, missing
statements, logical mistakes.

o 2 OptemiredCode

«» Optimized Code @ cony

Fig 5: Optimized Code

Figure 5 shows the Optimized Code section
of the Autonomous Code Reviewer system.
This section provides an improved version
of the uploaded source code after analysis.
The system corrects syntax errors and
suggests better coding practices to improve
readability and performance. It rewrites
inefficient or incorrect parts of the program
with optimized logic. Developers can
compare  the
optimization.

original code  with
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CONCLUSION

Our project presents an autonomous code
reviewer that combines Large Language
Models with static analysis to automatically
evaluate source code. It accurately detects
bugs, errors, and security issues while
providing meaningful suggestions and
optimized code. The system reduces
manual review effort and helps developers
produce secure, efficient, and high-quality
software.

FUTURE SCOPE

In the future, the system can be extended to
support more programming languages and
frameworks. Real-time integration with
IDEs and version control platforms like
GitHub can enable continuous code review
during development.
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