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ABSTRACT 

With the increasing complexity of software systems, software vulnerabilities have become a major 

concern, leading to security breaches, data loss, and financial damage. Traditional vulnerability 

detection methods, such as manual code reviews and signature-based scanning, are often time-

consuming, error-prone, and unable to detect unknown or zero-day vulnerabilities. The 

proposed project focuses on developing a Software Vulnerability Detection Tool using Machine 

Learning (ML) algorithms to automate and enhance the process of identifying security flaws in 

software code. 

The system leverages static code analysis and feature extraction to transform source code into a 

format suitable for ML models. Algorithms such as Random Forest, Support Vector Machine 

(SVM), and Neural Networks are employed to classify code segments as vulnerable or safe. By 

training the models on datasets of known vulnerabilities, the system can learn patterns indicative of 

security weaknesses and predict potential threats in new, unseen code. 

This approach provides faster, more accurate, and scalable vulnerability detection compared to 

traditional methods. Additionally, the tool can assist developers in early identification of security 

risks, allowing for proactive remediation during the software development lifecycle. The integration 

of machine learning ensures adaptability to evolving coding practices and emerging threats, making 

the system a robust solution for enhancing software security. 

Keywords: Software Vulnerability, Machine Learning, Static Code Analysis, Security Flaws, 

Automated Detection, Neural Networks, SVM, Random Forest. 

INTRODUCTION 

In today’s digital era, software systems are 

increasingly complex and widely used across 

industries, making them prime targets for 

cyber-attacks. Software vulnerabilities—
flaws or weaknesses in code—can be 

exploited by attackers to gain unauthorized 

access, manipulate data, or disrupt services. 

Traditional vulnerability detection methods, 

such as manual code reviews and signature-

based scanners, are often time-consuming, 

costly, and limited in detecting unknown 

vulnerabilities, especially zero-day attacks. 
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To address these challenges, machine 

learning (ML)-based vulnerability detection 

tools have emerged as an effective solution. 

By analyzing patterns in source code and 

learning from historical vulnerability data, ML 

algorithms can automatically identify 

potential security flaws with higher accuracy 

and speed. Techniques such as static code 

analysis convert code into structured 

representations, which are then used to extract 

features relevant to vulnerabilities. Models 

like Random Forest, Support Vector 

Machine (SVM), and Neural Networks can 

classify code segments as vulnerable or safe, 

enabling early detection and proactive 

remediation during the software development 

lifecycle. 

The integration of machine learning into 

vulnerability detection not only improves 

efficiency and accuracy but also adapts to 

evolving coding practices and emerging 

threats, making it a robust approach for 

enhancing software security. This project aims 

to develop a comprehensive tool that 

leverages ML algorithms to provide 

automated, reliable, and scalable software 

vulnerability detection. 

LITERATURE REVIEW 

Software vulnerability detection has been an 

active area of research due to the increasing 

risk of cyber-attacks. Traditional methods, 

such as manual code review and static or 

dynamic analysis, are effective but often 

time-consuming, labor-intensive, and prone 

to human error. Signature-based 

vulnerability scanners are limited to known 

vulnerabilities and fail to detect zero-day or 

unknown security flaws. 

Recent studies have explored machine 

learning (ML) techniques to automate 

vulnerability detection. Static code analysis 

combined with feature extraction, such as 

token sequences, code metrics, and control-

flow patterns, allows ML models to learn 

patterns indicative of vulnerabilities. 

Algorithms like Random Forest, Support 

Vector Machine (SVM), and Neural 

Networks have been widely applied and have 

shown improved detection accuracy over 

traditional methods. 

Deep learning approaches, including 

Recurrent Neural Networks (RNNs) and 

Graph Neural Networks (GNNs), have also 

been utilized to capture the sequential and 

structural characteristics of source code. These 

methods can identify subtle vulnerabilities that 

are difficult to detect using conventional 

techniques. 

Furthermore, several datasets, such as SARD 

(Software Assurance Reference Dataset) 

and NVD (National Vulnerability 

Database), provide labeled code samples that 

enable supervised learning for training ML 

models. Studies emphasize that combining 

feature engineering, code representation, 

and robust ML algorithms improves the 

effectiveness and scalability of vulnerability 

detection tools. 

EXISTING SYSTEM 

In existing systems, software vulnerability 

detection is primarily performed using 

manual code reviews, static analysis tools, 

and signature-based scanners. Manual code 

review relies on developers or security experts 

to inspect source code line by line to identify 

potential vulnerabilities, which is time-

consuming, error-prone, and not scalable 

for large codebases. 

Static analysis tools automatically analyze the 

source code without executing it to detect 

common coding errors, insecure functions, or 

known vulnerability patterns. While these 

tools can identify standard issues, they 

struggle with detecting complex 

vulnerabilities or zero-day exploits. 

Signature-based scanners compare code 

against a database of known vulnerabilities to 

identify matches. Although they are useful for 

International Journal of Engineering Science and Advanced Technology Vol 25 Issue 10,2025

ISSN:2250-3676 www.ijesat.com Page 213 of 216



detecting previously reported security flaws, 

they cannot detect unknown or novel 

vulnerabilities and often generate false 

positives or negatives. 

Dynamic analysis tools, which execute the 

program to observe runtime behavior, can 

detect some runtime vulnerabilities, but they 

are resource-intensive, slower, and limited 

by test coverage. 

Overall, existing systems are limited by low 

accuracy, lack of scalability, dependence on 

known patterns, and insufficient 

automation, making them inadequate for 

detecting complex or previously unseen 

software vulnerabilities in modern large-scale 

applications. 

PROPOSED SYSTEM 

The proposed system is a Software 

Vulnerability Detection Tool using Machine 

Learning (ML) algorithms designed to 

automate and improve the detection of security 

flaws in software code. It leverages static 

code analysis to extract features from source 

code, such as code metrics, token sequences, 

and control-flow patterns, which serve as input 

for ML models. Algorithms like Random 

Forest, Support Vector Machine (SVM), 

and Neural Networks are trained on datasets 

of known vulnerabilities to learn patterns 

indicative of insecure code. 

Unlike traditional methods, the proposed 

system can detect unknown or zero-day 

vulnerabilities, reduce false positives, and 

provide faster analysis across large 

codebases. It also allows developers to 

identify potential security risks early in the 

software development lifecycle, enabling 

proactive remediation. The system can be 

integrated with development environments and 

supports continuous monitoring and 

automated scanning, ensuring that software 

remains secure as it evolves. 

Overall, this ML-based approach provides a 

scalable, accurate, and automated solution 

for vulnerability detection, enhancing software 

security and reducing the reliance on manual 

inspection and signature-based methods. 

METHODOLOGY 

The methodology for the Software 

Vulnerability Detection Tool using Machine 

Learning involves several key steps. First, 

source code is collected from software 

projects and converted into a format suitable 

for analysis using static code analysis 

techniques. Features such as code metrics, 

token sequences, function calls, and control-

flow structures are then extracted to represent 

the characteristics of the code relevant to 

vulnerabilities. 

Next, the extracted features are used to train 

machine learning models, including 

Random Forest, Support Vector Machine 

(SVM), and Neural Networks, using labeled 

datasets of known vulnerable and safe code 

samples. The models learn patterns that 

distinguish vulnerable code from secure code, 

enabling accurate classification. 

Once trained, the system can perform real-

time analysis of new or modified code to 

detect potential vulnerabilities. The tool 

highlights risky code segments and provides 

developers with detailed reports for early 

remediation. Additionally, the system supports 

continuous learning, updating its models 

with new vulnerability data to improve 

detection accuracy over time. 

This methodology ensures that the tool is 

automated, scalable, and capable of 

detecting both known and unknown 

vulnerabilities, providing developers with an 

effective solution to enhance software security 

throughout the development lifecycle. 
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Results and Discussions 

 

 

 

 

 

 

 

 

 

 

 
CONCLUSION 

The Software Vulnerability Detection Tool 

using Machine Learning provides an 
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effective and automated approach to 

identifying security flaws in software code. By 

leveraging ML algorithms such as Random 

Forest, SVM, and Neural Networks, the 

system can analyze source code efficiently, 

detect both known and unknown 

vulnerabilities, and reduce reliance on time-

consuming manual inspections. The tool 

enables early detection of security risks 

during the software development lifecycle, 

improving overall software quality and 

reducing potential exploits. Its scalability and 

adaptability to evolving coding practices make 

it a robust solution for enhancing software 

security, ensuring safer and more reliable 

applications in today’s increasingly complex 

software environments. 
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