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Abstract: Web applications are ubiquitous and serve various business and technical functions. As the number of web

applications continues to increase, they are also becoming one of the most common targets for cyber-attacks. This paper
proposes a web application penetration testing framework that helps identify, classify, and mitigate security
vulnerabilities in web applications. The proposed framework is based on the OWASP Top 10 and leverages several
security tools to detect vulnerabilities with higher accuracy and a minimized number of false-positive outcomes. The
proposed framework classifies detected vulnerabilities based on their categories and assigns a priority level to the
detected vulnerabilities based on their risk assessment. Mitigation recommendations are also provided along with a
complete security report that helps developers in strengthening the application security. The effectiveness of the
proposed framework is evaluated using a number of web applications including DVWA and OWASP Juice Shop.
Keywords: Web Application Security, Vulnerability Assessment, Cybersecurity, OWASP ZAP, Burp Suite.

1. Introduction

application vulnerabilities and applying relevant security
controls. Different from these well-established methods
used for verifying the vulnerability of web components [2],
a single vulnerability scan is unable to comprehensively
detect the weaknesses and auxiliary scan results are often
inaccurate and suffer from false-positive issues.

Web applications play a vital role in modern digital

services and facilitate key activities for numerous
industries, including banking, healthcare, education, e-
commerce, and government. As the volume of sensitive
information stored and processed by applications increases
with the demand of web-based application usage, the
security of these applications is a growing concern. Cyber
criminals exploit web application vulnerabilities and that
assault the security of these digital applications results in
data breach, loss of funds, service disruption, and loss of
reputation. Common security threats encompass SQL
injection, cross site scripting (XSS), broken authentication,
security mis-configuration, and insecure access control [1].
To overcome these threats, a penetration test has emerged
as a common and widely used technique to discover and
evaluate security flaws before they can be exploited by
attackers. The Open Web Application Security Project
(OWASP) Top 10 is an internationally acknowledged

framework for identifying the most critical web
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This paper presents an integrated web application
penetration testing framework based on the OWASP Top
10. The proposed framework integrates several security
tools such as OWASP ZAP, Burp Suite, Nikto and Nuci
into one web application penetration testing framework
[3], and aims at increasing the accuracy of vulnerability
detection by correlating different results. The detected
vulnerabilities are classified based on the OWASP
standards and rankings are made based on risk
assessments [4]. Practical recommendations for mitigating
the detected vulnerabilities are given as well. The
framework was validated by experiments using public
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vulnerable web applications, and the results indicated that
it increases vulnerability coverage, reduces false positive
rates and aids secure software development. This paper is
organized as follows: Section II presents related work,
Section III explains the proposed approach, Section IV
reports the experimental results and analysis, and Section
V concludes the rest of this paper and a number of future
research directions.

2. Methodology

The proposed methodology comprises a systematic
process to detect, analyze and mitigate vulnerabilities in
web applications using the OWASP Top 10. Our approach
has six primary phases, i.e., application target selection,
vulnerability scanning, vulnerability correlation, OWASP-
based vulnerability mapping, risk assessment and
mitigation recommendations [5]. The proposed approach
increases vulnerability detection efficiency by merging the
results from multiple vulnerability scanning tools and

reducing the number of false positive detections.

2.1. Target Web Application Selection
The security assessment starts with the selection of the
target web application. In this case, intentionally
vulnerable web applications such as DVWA and OWASP
Juice Shop are selected to assess the efficiency of the
designed framework. The target URL is verified ahead of
the penetration testing.

2.2. Vulnerability Scanning

The selected application is subjected to penetration testing
using various auto-scan security testing tools. These
penetration testing tools are OWASP ZAP, Burp Suite,
Nikto and Nuclei. These security testing tools can autoscan
discover multiple vulnerabilities such as SQL injection,
XSS, broken authentication [6], security misconfiguration,
insecure access control, etc. Being independent of other
scanners of the applications, multiple penetration testing
tools increase the discovery of vulnerabilities.

2.3. Vulnerability Correlation and Classification
The scan results from different tools are collected and
correlated to remove duplicate findings and reduce false
positives. The validated vulnerabilities are then classified
according to the OWASP Top 10 categories, enabling a
standardized understanding of security risks and
simplifying vulnerability management.

2.4. Risk Assessment
Each identified vulnerability is evaluated based on its
potential impact and exploit ability. The vulnerabilities are
assigned severity levels—Low, Medium, High, or Critical
to help security analysts prioritize remediation efforts and
address the most significant threats first.
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2.5. Mitigation Recommendations
Based on the identified risks, the framework provides
practical mitigation strategies and secure coding
recommendations.  These  recommendations  assist
developers in fixing vulnerabilities and implementing
security best practices to reduce future attack risks.

2.6. Security Report Generation

Ultimately, the system generates an exhaustive security
report of the detected vulnerabilities, OWASP
classification, severity level and mitigation technique to
employ. The report can aid developers and security
professionals to understand the security posture of the
application and quickly arm them with a corrective action
plan [7]. The proposed methodology can provide a
practical yet scalable approach to automated web
application
security testing and improving accuracy of vulnerability
detection for development of secure software.

3. Related Work and System Architecture

security assessment, reducing effort for

In this paper, we propose and develop a system to be used
in detection, analysis classification of the
vulnerabilities of web applications against the based
security requirements of OWASP Top 10. The system

and

includes six modules, Target Web Application,
Vulnerability Scanning, Vulnerability ~Analysis and
Correlation, OWASP Top 10 Classification, Risk

Assessment and Mitigation Recommendation. We discuss
implementation of each module in detail.

When the user inputs the target web application for the
test, the application will be scanned using multiple
penetration testing tools such as OWASP ZAP, Burp Suite,
Nikto, Nuclei to detect security vulnerabilities. The test
results from multiple security testing tools will be merged,
duplicate results will be eliminated, and false-positive
results will be reduced. Finally, the test results will be
mapped to the occurrence of the vulnerability within the
scope of the OWASP Top 10. Once a vulnerability is
classified, the module for risk assessment calculates the
risk level according to the severity and damage degree of
the vulnerability [8].

The vulnerabilities are classified and evaluated as Low,
Medium, High, and Critical. Security analysts and
developers can then concentrate their attention on the most
severe risks. Next, the system offers mitigation advice,
secure coding best practices, and a complete security
report consisting of vulnerability information, threat level,
and recommended solutions [9].

The modular design of the system enhances the accuracy
of vulnerability detection, reduces the number of false-
positive results, and facilitates the management of web

goee

application security.
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Figure 1: System Architecture

4. Results and Discussions

We designed a web application penetration testing
framework in order to evaluate the security of a system.
We used several tools, and we added scripts to help us to
reduce duplicate findings and false positive results. The
framework was evaluated using DVWA and OWASP Juice
Shop web applications [10]. It was possible to detect
vulnerabilities using the framework.

By combining the results of the penetration testing tools
OWASP ZAP, Burp Suite, Nikto, and Nuclei, it is possible
to detect vulnerabilities with broader and greater scope
than the single scanning tool [10]. The combined analysis
reduced duplicate findings and minimized false-positive
results.
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The experimental results showed that the framework could
detect all common OWASP Top 10 vulnerabilities such as
SQL Injection, Cross-Site Scripting (XSS), Broken
Authentication, Security Misconfiguration and Insecure
Access Control. All vulnerabilities were categorized into
OWASP Top 10 framework and classified with level (Low,
Medium, High, Critical) according to the potential impact
and exploitation.

The testing results show that the system performs
efficiently in detecting fake news with high accuracy. The
preprocessing stage removed unnecessary words and
symbols, improving the model's performance. The
extracted features were passed into the LSTM model,
which produced accurate classification results.

goee
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4.1. Vulnerability Detection Results

The experimental results of vulnerability detection show
that the proposed method can effectively identify the
software vulnerabilities. The proposed model shows a
good vulnerability recognition by predicting vulnerable
code, and the algorithm has a reliable performance. In

s Risk Trend

experiments, the proposed detection framework can
simultaneously identify different vulnerabilities and the
detection accuracy is raised [11]. The evaluation results
demonstrate that the proposed method presents an
efficient and reliable detection algorithm for the detection
of software vulnerabilities.

Figure 2: Vulnerability Detection Results

4.2. Dashboard
The Dashboard serves as the central interface of the Web
Application Penetration Testing and Vulnerability

Mitigation System. After successful authentication, users
can access all major functionalities, including target URL
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4.3. Target URL Input

The Target URL Input module allows users to specify the
web application that will undergo security assessment. The
user enters the URL of the target application, and the
system validates the input before initiating the penetration
testing process [13]. Once the URL is verified, the
framework performs automated vulnerability scanning
using OWASP ZAP, Burp Figure 4:

(0 owAsP Top 1@ — Risk Coverage

ed exposure

4.4. OWASP ZAP Vulnerability Scanning

OWASP ZAP (Zed Attack Proxy) is used to perform
automated security assessment of the target web
application. The scanner analyses the application for
common security vulnerabilities, including SQL Injection,
Cross Site Scripting (XSS), Broken Authentication, Security
Misconfiguration, and other OWASP Top 10 risks.

Figure. 6 Scan Results
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Figure. 7 Dashboard Interface

After the scan is completed, WASP ZAP generates a
detailed list of detected vulnerabilities along with their
severity levels, affected URLs, and
suggestions. The scan results provide valuable insights
into the application’s security posture and support
effective vulnerability mitigation. positive findings. Each
detected vulnerability is classified according to the
OWASP Top 10 categories and assigned a severity level
(Low, Medium, High, or Critical). The results enable
security analysts to identify critical security issues and
prioritize remediation efforts effectively.

4.5. Challenges and Limitations
Although the proposed framework
application security via automated penetration testing and
vulnerability remediation, there are various challenges and
limitations.

enhances web

False Positive Results: Acquiring large, well-balanced,
high-quality labelled datasets containing both real and
fake news might be the most difficult problem. Models
trained on unbalanced and incomplete datasets experience
a decline in the accuracy.

Limited Detection of Zero-Day Vulnerabilities : The
framework at present focuses more on identifying known
vulnerabilities based on preexisting signatures and
OWASP Top 10 categories. Therefore, any new or zero-day
vulnerabilities are either missed out or not identified.

Dynamic Web Application Support: Web applications that
are built using JavaScript frameworks and asynchronous
communication methods may not be properly examined
during automated scans, resulting in partial vulnerability
detection.
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Authentication Challenges: Application employing multi-
factor authentication, CAPTCHA, or advanced session

remediation = management systems may not be fully testable
automatically, and may require additional manual
configuration.

Scalability: Scanning enterprise applications that have a
large number of pages and APIs increases the scanning
time and the computing resources required without
necessarily affecting system performance.

Tool Integration Complexity: The framework uses the
features of various penetration testing tools, including
OWASP ZAP, Burp Suite, Nikto, and Nuclei. Different
output formats and scan results are combined together,
which increases the implementation difficulty.

Testing  Environment  Limitations: The proposed
framework was validated by feeding intentionally
vulnerable applications, such as DVWA and OWASP Juice
Shop. Further evaluation on enterprise web applications in
production environments is needed to investigate its
scalability and effectiveness.

5. Conclusion and Future Work

Rapid development of online services and proliferation of
cyber threats makes Web application security a
prerequisite. In this paper, we proposed a Web Application
Penetration Testing and Vulnerability —Mitigation
framework based on the OWASP Top 10 security standard.
In the proposed framework, we used multiple penetration
testing tools including OWASP ZAP, Burp Suite, Nikto and
Nuclei, to conduct a comprehensive Web application

vulnerability ~ assessment  method
@O80
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which improves the accuracy of detection. By integrating
the results of multiple security tools, the proposed
framework improves the detection accuracy and reduces
the results of false positive attacks. Vulnerabilities are then
categorized and ranked according to the OWASP Top 10
standard with a risk-based assessment approach.
Furthermore, the proposed framework provides mitigation
recommendations and security reports.

We tested our proposed framework using DVWA and
OWASP Juice Shop projects and compared the results with
those obtained using relevant tools. Our results indicate
that the proposed approach can detect common web
application vulnerabilities, including but not limited to,
SQL scripting  (XSS),
authentication security misconfiguration.

broken
The
proposed framework offers an effective, scalable, and
Web  application security
enhancement and secure software development.

injection,  cross-site

and

practical ~ solution for

The vulnerabilities identified are classified by OWASP Top
10 categories and recommended with risk assessment.
Moreover, the framework is able to produce mitigation
recommendation and an efficient way to generate security
reports for developers and security analysts to resolve
relevant security issues. Experimental result indicates that
the proposed approach can efficiently identify typical web
application vulnerabilities such as SQL Injection and XML
Injection, Cross-Site Scripting (XSS), Broken Authentication
and Authorization, Security Misconfiguration, and
Sensitive Data Exposure. The extensive analysis indicates
that the proposed framework provides an efficient,
scalable, and practical solution to help developers to secure
web applications.
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standard categories.
Critical & High Risk Medium & Low Risk

Vulnerabilities with severe
damage potential and easy
exploitability that require
immediate remediation.

Flows with limited impact or
those that are difficult to exploit,
categorized to help teams
prioritize their security backlog.

Challenges & Future Scope

‘ Current Limitations
Challenges include datecting
“Zero-Day" vulnerabilities, handling
Multi-Foctor Authentication (MFA),

and scanning JavaScript-heavy
dynamic apps.

Future

Al & DevSeeOps: Future
iterations aim to Integrate Al for
predictive threat modeling and
embed the framework directly
into CUCD pipelines.
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