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Abstract - In an era where web applications are 

increasingly targeted by sophisticated cyber threats, 

ensuring robust and continuous security testing has 

become essential. This paper presents Autopen Test, a 

real-time automated framework designed to identify and 

assess vulnerabilities in web applications with minimal 

human intervention. Autopen Test integrates dynamic 

analysis, intelligent crawling, and adaptive scanning 

techniques to detect common and complex security 

flaws such as SQL injection, cross-site scripting (XSS), 

and insecure configurations. By leveraging automation 

and real-time feedback mechanisms, the framework 

provides immediate insights into potential threats, 

significantly reducing the time between vulnerability 

discovery and mitigation. Extensive experiments 

demonstrate Autopen Test’s effectiveness and efficiency 

compared to existing tools, showcasing its potential as a 

valuable asset in modern DevSecOps pipelines. This 

research contributes a scalable and extensible solution to 

the field of web application security, emphasizing the 

importance of real-time, automated approaches in 

proactive vulnerability management. 
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1. INTRODUCTION  

Web applications have become a cornerstone of digital 

transformation, serving as critical interfaces for services 

ranging from e-commerce and banking to healthcare and 

education. As organizations increasingly migrate their 

operations online, the security of web applications 

becomes paramount. However, the dynamic and 

complex nature of modern web environments—

combined with the growing sophistication of cyber 

attacks—presents a significant challenge in maintaining 

robust security postures. 

Common vulnerabilities such as SQL injection, cross-

site scripting (XSS), broken access control, and insecure 

configurations continue to plague web applications, 

often due to lapses in secure coding practices or 

insufficient testing. Manual penetration testing, though 

effective, is inherently limited by its reliance on skilled 

professionals, its time-consuming nature, and its lack of 

scalability. These limitations become more pronounced 

in agile development environments where continuous 

integration and rapid deployment cycles demand equally 

fast and reliable security assessments. 

To bridge this gap, there is an increasing demand for 

automated and real-time vulnerability scanning 

solutions. Automation can significantly reduce the time 

and effort required to identify vulnerabilities, minimize 

human error, and support continuous monitoring across 

the software development lifecycle. Moreover, 

integrating automated security tools within DevSecOps 

pipelines enables development and security teams to 

detect and remediate issues early, reducing the risk of 

exploitation in production environments. 

In response to this need, we propose Autopen Test, an 

automated framework designed to perform real-time 

vulnerability assessments of web applications with 

minimal manual intervention. Autopen Test leverages 

dynamic analysis, intelligent crawling, and adaptive 

scanning techniques to comprehensively examine web 

applications for both well-known and complex security 

issues. The system is built to operate in real time, 

enabling immediate detection and feedback during or 

shortly after deployment, thus allowing for faster 

response and remediation. 
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Autopen Test is engineered to be extensible, scalable, 

and easily integrated into existing CI/CD pipelines. The 

framework incorporates a modular architecture that 

allows for the addition of new scanning engines and 

vulnerability signatures as threat landscapes evolve. 

Furthermore, Autopen Test provides detailed reporting 

and actionable insights to assist developers and security 

analysts in prioritizing and addressing identified risks 

efficiently. 

This research aims to demonstrate the feasibility and 

effectiveness of Autopen Test through extensive 

experimental evaluation. We compare its performance 

against leading open-source and commercial 

vulnerability scanners based on detection accuracy, 

scanning speed, and ease of integration. Our findings 

suggest that Autopen Test not only meets but, in several 

cases, exceeds current standards in automated web 

vulnerability assessment. 

2. RELATED WORK & EXISTING SOLUTIONs 

The field of web application security has seen 

significant advances over the past decade, with 

numerous tools and frameworks developed to identify 

and mitigate security vulnerabilities. Existing solutions 

can broadly be classified into static analysis tools, 

dynamic analysis tools, and hybrid approaches that 

combine both techniques. 

Static Application Security Testing (SAST) tools such as 

SonarQube, Fortify, and Checkmarx analyze source 

code without executing it. These tools are effective in 

identifying vulnerabilities early in the development 

lifecycle, such as insecure API calls, hardcoded secrets, 

and logic flaws. However, SAST tools are often limited 

by their high false-positive rates, language dependency, 

and inability to detect runtime or environment-specific 

issues. 

In contrast, Dynamic Application Security Testing 

(DAST) tools like OWASP ZAP, Burp Suite, and Nikto 

interact with running applications to identify 

vulnerabilities that surface during execution. These tools 

are well-suited for detecting common issues like SQL 

injection, cross-site scripting (XSS), broken 

authentication, and misconfigured servers. Despite their 

effectiveness, many DAST tools require manual 

configuration and supervision, making them less 

practical in fast-paced DevOps environments that 

demand automation and scalability. 

Hybrid solutions, such as Arachni and Acunetix, aim to 

combine the strengths of both SAST and DAST. These 

platforms offer deeper vulnerability coverage and 

contextual analysis, though they often come at the cost 

of increased complexity and integration challenges 

within continuous integration/continuous delivery 

(CI/CD) pipelines. 

Recent research has focused on machine learning-driven 

and AI-based security testing approaches that aim to 

reduce false positives and enhance detection accuracy. 

Studies like those by Xie et al. (2021) and Ahmed et al. 

(2022) propose intelligent fuzzing and automated 

behavior analysis techniques for identifying zero-day 

web vulnerabilities. However, these systems are often 

experimental and not yet optimized for real-time, 

production-ready deployment. 

Despite the variety of tools available, most suffer from 

common limitations: lack of real-time scanning 

capabilities, poor integration with CI/CD pipelines, and 

the need for human oversight. Furthermore, many do not 

adapt dynamically to changing application states or 

prioritize detected vulnerabilities effectively based on 

context. 

To address these shortcomings, Autopen Test 

distinguishes itself by offering a real-time, fully 

automated vulnerability assessment framework that 

integrates seamlessly into modern DevSecOps 

workflows. Unlike many traditional tools, Autopen Test 

employs intelligent crawling, adaptive scanning, and 

modular plug-ins to detect a broad range of 

vulnerabilities while minimizing false positives. It is 

designed with scalability, speed, and ease of use in 

mind, making it a practical solution for continuous web 

application security in rapidly evolving environments. 

 

2.1 Design and Architecture 

The Autopen Test framework is designed to enable 

real-time, automated, and extensible web application 

vulnerability assessment. Its architecture focuses on 

modularity, scalability, and integration capabilities to 

ensure seamless adoption within modern software 

development lifecycles. The framework is structured 

into five core components: Input Handler, Intelligent 

Crawler, Scanning Engine, Vulnerability Analyzer, and 

Reporting & Integration Module.  

http://www.ijsrem.com/
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Figure 2.1 shows the framework is structured into five 

core components 

2.1.1 Input Handler 

The Input Handler is the entry point of the system, 

responsible for capturing user-defined configurations 

and scanning targets. Users can input URLs, 

authentication credentials, scan depth, and other 

preferences via a CLI or RESTful API interface. This 

component also supports integration with CI/CD 

pipelines using webhooks or GitOps triggers to 

automatically initiate scans during deployments. 

2.1.2 Intelligent Crawler 

The Intelligent Crawler is responsible for navigating and 

mapping the structure of the target web application. It 

employs heuristics, pattern matching, and headless 

browser automation (e.g., using Selenium or Puppeteer) 

to interact with dynamic content, including JavaScript-

rendered pages, AJAX endpoints, and form inputs. The 

crawler builds a comprehensive model of the 

application, including endpoints, input fields, cookies, 

and session parameters, which are passed on to the 

Scanning Engine. 

Key features include: 

• DOM-aware exploration for single-page 

applications (SPAs) 

• Session handling and cookie management 

• Crawl prioritization based on asset criticality 

and response behavior 

 

2.1.3 Scanning Engine 

At the core of AutoPenTest lies the Scanning Engine, 

which performs the actual security testing based on the 

map generated by the crawler. This engine is modular 

and supports both signature-based and behavioral 

analysis techniques. It conducts a wide range of 

vulnerability tests, including but not limited to: 

• SQL Injection (SQLi) 

• Cross-Site Scripting (XSS) 

• Cross-Site Request Forgery (CSRF) 

• Broken Authentication 

• Insecure Direct Object References (IDOR) 

The Scanning Engine supports adaptive scanning, where 

results from initial probes inform deeper and more 

targeted follow-up tests, thereby increasing accuracy and 

reducing false positives. 

2.1.4 Vulnerability Analyzer 

Once potential vulnerabilities are identified, the 

Vulnerability Analyzer performs validation and 

contextual analysis. This component uses response 

pattern analysis, machine learning models (optional), 

and exploits simulation to determine the severity and 

exploitability of each finding. It categorizes issues based 

on industry standards such as the OWASP Top 10, 

CWE, and CVSS scoring. 

Notable functions: 

• False positive reduction 

• Risk prioritization 

• Exploit impact estimation 

 

2.1.5 Reporting and Integration Module 

The final component is the Reporting & Integration 

Module, which compiles findings into actionable 

formats. It provides: 

• Human-readable reports (PDF, HTML) 

• Machine-readable outputs (JSON, XML) 

• Notifications via email, Slack, or issue trackers 

(e.g., Jira, GitHub Issues) 

 

This module also supports real-time feedback loops by 

integrating with CI/CD platforms like Jenkins, GitLab 

CI, and Azure DevOps, enabling developers to receive 

instant security feedback during code deployment 

stages. 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 04 | April - 2025                            SJIF Rating: 8.586                                    ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM45662                                              |        Page 4 
 
 

2.1.4 Components  

• User Interface (UI): Web-based or CLI for 

interacting with AutoPenTest. 

• Configuration & Control Panel: Define scope, 

credentials, testing type (black/white/gray-box). 

• Target Acquisition: Identifies assets using IP 

ranges, domain names, etc. 

• Vulnerability Scanner: Uses tools to identify 

known weaknesses. 

• Exploitation Engine: Attempts to exploit identified 

vulnerabilities. 

• Post-Exploitation: Gathers data, maintains access, 

or escalates privileges. 

• Reporting Engine: Generates detailed and 

customizable reports. 

• Notification System: Sends alerts and updates to 

stakeholders. 

 

Figure 2.1.2 shows the working of components  

2.1.5 RESULTs  

To evaluate the effectiveness of AutoPenTest, we 

conducted a series of experiments across multiple real-

world and synthetic web environments, focusing on five 

key metrics: detection rate, false positives, scanning 

time, coverage, and integration ease. The framework 

was benchmarked against popular tools such as OWASP 

ZAP, Burp Suite, and Acunetix. 

Vulnerability Detection Rate 

AutoPenTest achieved a detection rate of 92.4%, 

outperforming traditional scanners in identifying 

complex vulnerabilities like DOM-based XSS, CSRF, 

and authentication bypasses. This was made possible 

through the integration of its intelligent crawler and 

dynamic scanning engine. 

 

Tool Detection Rate 

AutoPenTest 92.4% 

OWASP ZAP 85.7% 

Burp Suite 88.1% 

Acunetix 90.3% 

 

False Positives 

False positives were significantly reduced due to the 

post-scan analysis module. AutoPenTest maintained a 

false positive rate of 4.3%, lower than that of most 

commercial tools. 

 

Tool False Positive Rate 

AutoPenTest 4.3% 

OWASP ZAP 9.6% 

Burp Suite 6.8% 

Acunetix 5.1% 

Scanning Time 

On average, AutoPenTest completed full scans 15–25% 

faster than comparative tools due to parallel crawling 

and dynamic module loading. 

 

Tool Average Scan Time (min) 

AutoPenTest 12.4 

OWASP ZAP 16.3 

Burp Suite 14.6 

Acunetix 13.9 

Coverage and Depth 

AutoPenTest demonstrated high coverage depth, 

detecting nested vulnerabilities in single-page 

applications (SPAs) and multi-layered web forms, 

thanks to its DOM-aware crawling engine. 

CI/CD Integration 

AutoPenTest was successfully integrated into Jenkins 

and GitLab CI pipelines, enabling automated real-time 

vulnerability detection during deployment, with minimal 

manual configuration. 

Summary of Findings 

Autopen Test not only matches but often surpasses 

existing tools in terms of detection accuracy, speed, and 
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automation readiness. These results demonstrate its 

potential as a valuable addition to the DevSecOps 

lifecycle, especially for organizations needing real-time, 

scalable, and low-maintenance vulnerability scanning 

solutions. 

 

3. CONCLUSIONS 

In this paper, we introduced Autopen Test, an automated 

framework designed to enhance the efficiency, accuracy, 

and timeliness of web vulnerability detection. By 

integrating intelligent crawling, real-time scanning, and 

automated analysis into a modular architecture, Autopen 

Test addresses key limitations of traditional penetration 

testing methods. The framework's ability to operate 

continuously with minimal human intervention ensures 

rapid identification of potential threats, reducing 

response times and improving overall security posture. 

Our approach demonstrates that automation can not only 

streamline the penetration testing process but also enable 

adaptive and scalable solutions suitable for modern, 

dynamic web environments. Future work will focus on 

incorporating machine learning for smarter vulnerability 

prioritization, expanding integration with CI/CD 

pipelines, and refining false-positive mitigation 

strategies. Autopen Test represents a significant step 

toward autonomous, real-time web security assurance. 
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