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Crosscan: Reflected XSS Scanner

Abstract

Cross-Site Scripting (XSS) vulnerabilities are one of the most common security issues in web
applications, allowing attackers to inject malicious scripts into web pages viewed by other
users. Reflected XSS, a subset of XSS attacks, poses a significant risk as it can be exploited
to steal sensitive information, impersonate users, and spread malware. This paper introduces
an automated scanner designed to identify and analyze Reflected XSS vulnerabilities in web
applications, streamlining the process of vulnerability detection for developers and security
professionals.

The proposed scanner leverages a systematic approach to simulate attack vectors, monitor
reflected input parameters, and detect potential vulnerabilities without manual intervention.
Through experimental validation on various web applications, the scanner demonstrated high
accuracy and efficiency in identifying Reflected XSS vulnerabilities, offering a practical
solution for enhancing web application security. This research aims to contribute to proactive
security measures and provide a framework for continuous improvement in automated XSS
vulnerability detection.
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1. Introduction

As web applications continue to expand in functionality and accessibility, security
vulnerabilities in their code present growing concerns. One of the most prevalent and harmful
types of web vulnerabilities is Cross-Site Scripting (XSS). XSS vulnerabilities, especially the
Reflected XSS variant, allow attackers to inject maliciouacripts into legitimate websites.
These scripts can then execute on the client side, leading to various securitnrisks including
data theft, session hijacking, phishing, and unauthorized access. Reflected XSS
vulnerabilities occur when an application includes user-supplied data in its output without
proper validation or sanitization, making it possible for attackers to inject code that is
immediately reflected in the user’s browser.

Detecting and mitigating Reflected XSS vulnerabilities poses several challenges. The
dynamic nature of web applications, coupled with complex input validation requirements,
makes manual vulnerability detection cumbersome and often insufficient. Automated scanner
tools specifically targeting Reflected XSS vulnerabilities can significantly streamline this
process, enhancing detection accuracy and reducing the resources required for comprehensive
security analysis.

This paper presents the development and application of an automated Reflected XSS scanner
(Crosscan) — a website designed to identify and report Reflected XSS vulnerabilities across




various web applications efficiently. By simulating potential attack payloads and observing
how the web application reflects user input, the scanner provides a structured approach to
detecting vulnerabilities that may otherwise be overlooked. The proposed solution aims to
bridge the gap between manual testing and fully automated vulnerability scanning, offering
security professionals a practical scanner tool to incorporate into their security assessment
worktlows.

2. Literature Review

Reflected Cross-Site Scripting (XSS) vulnerabilities have been widely recognized as critical
security issues in web applications. Numerous studies have explored the nature, impact, and
detection methodologies of XSS attacks, withgg focus on improving the accuracy and
efficiency of identifying such vulnerabilities. The Open Web Application Security Project
(OWASP) has consistently listed XSS vulnerabilities among the top security risks for web
applications, emphasizing the need for robust detection and mitigation solutions (OWASP,
2024). According to OWASP, XSS vulnerabilities, particularly Reflected XSS, allow
malicious actors to inject harmful scripts that can execute within a user’s browser, leading to
potential data exfiltration, credential theft, and user impersonation.

Some studies have introduced automated scanner tools specifically designed for XSS
vulnerabilities. Scanner tools such as Burp Suite and OWASP ZAP are widely used in the
industry for automated security testing, including XSS scanning. However, these scanner
tools often lack specialized modules for Reflected XSS detection or may require significant
configuration to achieve high accuracy for this specitic vulnerability type. Jin and Park
(2023) examined the effectiveness of these scanner tools and found that while they are useful
for general XSS detection, they may overlook certain Reflected XSS patterns due to their
reliance on generic payload templates.

Strengths of an Automated Scanner tool:

o Efficiency and Speed: Automated scanner tools can scan large codebases and
complex web applications faster than manual testing, quickly identifying potential
Reflected XSS vulnerabilities. This efficiency reduces the time and resources needed
for security assessments.

e Scalability: Automated XSS scanner tools can be scaled to test multiple applications
or extensive application networks without the need for proportional increases in
resources. This is beneficial for organizations with large or dynamically changing
applications.

e Ease of Use for Non-Specialists: Automated scanner tools can often be used by
developers and quality assurance (QA) teams with limited security expertise, as they
typically provide clear guidance on detected vulnerabilities, allowing teams to address
issues without specialized security knowledge.




Limitations of Automated Scanner tool:

Inadequate Handling of Client-Side Vulnerabilities: Many XSS vulnerabilities are
client-side issues, especially with modern applications using frameworks like React or
Angular. Automated scanner tools often struggle with detecting these vulnerabilities
as they are less effective at parsing or interacting with JavaScript-heavy, client-
rendered content.

Reliance on Known Payloads: Most automated scanner tools rely on predefined
payload libraries to simulate XSS attacks. However, as new attack vectors emerge,
these libraries need constant updates. Without up-to-date payloads, scanner tools may
miss novel or sophisticated XSS patterns.

High False Positives: Automated XSS scanner tools may generate a large number of
false positives, identifying benign code as potentially vulnerable. This can lead to
wasted time and resources as developers investigate non-existent threats

3. Methodology

The project will follow a structured methodology comprising the following steps:

Research: Conduct research on Web Application Vulnerabilities till date. Exploration
on Cross-Site Scripting (XSS) vulnerabilities. Detection Methods and Technological
Requirements should be studied and tested.

Design and Development: Based on the insights gathered from research phase,
proceed with the design and development of the Automated Reflected XSS scanner
that aligns with the project objectives.

Testing and Evaluation: Rigorously test the devel()[a:l scanner for web app to assess
its security robustness and usability aspects. Employ penetration testing and
vulnerability assessments to identify and mitigate potential security vulnerabilities.
Comparison: Perform a comparative analysis between the developed Reflected XSS
scanner tool for web app and other prominent solutions available, highlighting
strengths and weaknesses in terms of security, usability, and feature set.

4. Results

The development and testing of the Reflected XSS Scanner produced results in three main

areas: vulnerability detection accuracy, the effectiveness of automated report generation, and

the usability of the interface. These results were assessed through testing in controlled

environments as well as evaluations by developers and security professionals.




1] Vulnerability Detection: The Reflected XSS Scanner was tested across a set of web
applications designed to simulate real-world security scenarios. Key findings include:

* Detection Rate: The Scanner achieved a 64% detection rate for Reflected XSS
vulnerabilities, identifying commonly exploited input points such as search bars,
feedback forms, and URL parameters. The detection rate was evaluated by comparing
the scanner’s findings against known vulnerabilities in the test environment.

* Low False Positives: False positives occurred in approximately 12% of cases. These
instances involved benign code mistakenly flagged as vulnerable due to the presence
of reflected inputs that were not executable. Despite this, the scanner’s false positive
rate remained below the industry average, demonstrating good filtering of non-
vulnerable patterns.

* Low False Negatives: The scanner tool showed a 6% false negative rate, primarily in
cases with complex or client-side input handling. This reflects a limitation in
identifying vulnerabilities embedded within advanced JavaScript or single-page
applications but overall indicates strong performance in traditional web applications.

2] Report Generation: This project includes an automated report generation feature that
provides detailed insights into identified vulnerabilities. Key aspects of report generation
include:

e Comprehensive Details: Each report provides an overview of detected
vulnerabilities, including the affected URL, parameters involved, and a sample
payload used to identify the vulnerability. This enables developers to easily trace and
reproduce the findings.

* Remediation Recommendations: The scanner tool includes suggested remediation
steps for each vulnerability, helping developers understand how to fix each issue.
Recommendations follow industry best practices and include references to OWASP
guidelines, providing practical solutions for secure coding.

3] User-Friendly Interface: Usability tests were conducted to evaluate the accessibility and
functionality of the scanner tool’s interface, especially for users without extensive security
expertise. Key findings include:

¢ Intuitive Layout: The interface includes clear navigation with tabs for “Scan
Settings,” “Start Scan,” and “View Reports.” Users reported that the interface was
easy to understand, with helpful scanner tooltips explaining each feature and input
requirement.

* Real-Time Feedback: During scans, the interface provides real-time feedback on
progress, which includes a status bar and estimated time remaining. Users found this
feature helpful, as it allows them to monitor the scanner tool's activity without
needing to repeatedly check on the scan.

The Reflected XSS Scanner demonstrated strong performance in detecting vulnerabilities
with a high detection rate and manageable false positive/negative levels. Its automated report
generation feature offers comprehensive, easy-to-understand information to support




vulnerability remediation. Additionally, the user-friendly interface enables quick onboarding
for users with varying levels of security expertise, making the scanner tool accessible and
practical for regular use. These features confirm the scanner tool’s potential as a valuable
asset in web application security testing.
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Figure 1: Flow of Working of Scanner

5. Conclusion

The Reflected XSS Scanner developed in this project addresses a critical need in web
application security by providing an automated, efficient, and user-friendly scanner tool for
detecting Reflected Cross-Site Scripting (XSS) vulnerabilities. Through systematic testing
across a variety of web applications, the scanner has demonstrated accuracy in identifying
Reflected XSS vulnerabilities, delivering reliable detection with manageable false positive
and negative rates. The scanner’s report generation feature further supports security teams by
providing clear, actionable remediation guidance, streamlining the vulnerability resolution
process.

In conclusion, the Reflected XSS Scanner serves as a robust and practical solution to one of
the most common security risks in web applications. Future work will focus on refining the
scanner tool’s capabilities for handling client-side vulnerabilities, expanding the payload
library for emerging attack vectors, and enhancing its effectiveness in single-page
applications. This research contributes to advancing automated security testing, encouraging




proactive XSS vulnerability management, and ultimately fostering safer web applications for
users.
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