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Abstract—To tackle the increasing complexity of cyber
threats, this study introduces an Automated Penetration
Testing Tool aimed at making security evaluations easier
through automation and Al analysis. Although traditional
penetration testing methods are effective, they can be slow,
require expert knowledge, and consume many resources,
making them hard for organizations with limited security
manpower to access. The proposed tool automates
vulnerability scanning, integrates exploitation frameworks,
and provides real-time security insights, enabling both
cybersecurity professionals and beginners to conduct thorough
assessments.
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1. INTRODUCTION

As virtual infrastructures become more complex and
interdependent, cybersecurity has emerged as a top priority
for organizations looking to safeguard their data and
infrastructure. Penetration Testing (PT) is one of the
essential proactive security activities that can be used to
identify and remediate vulnerabilities. Traditional PT
approaches tend to demand high technical expertise, time,
and resources, making them unaffordable for smaller
organizations or individuals with limited technical
personnel. This is a major impediment to guaranteeing
strong cybersecurity for all business sizes. Additionally, as
cyber attacks become increasingly sophisticated, depending
on periodic manual testing could expose organizations to
risk between testing intervals. Automated penetration
testing tools have surfaced as a possible alternative,
providing ongoing security analysis with minimal human
interaction. Yet, current automated tools can be inflexible
and unadaptable compared to human testers, creating
vulnerability detection and remediation gaps. To fill this
gap, there is increasing demand for intelligent, user-friendly
penetration testing tools that find a balance between
automation and sophisticated threat analysis. These tools
should offer full-spectrum vulnerability scanning, real-time
risk assessment, and thorough remediation instructions
without being too complicated for users with different levels
of cybersecurity knowledge. By combining artificial

intelligence, machine learning, and automation, these
emerging generation penetration testing tools can enable
organizations of various sizes to tighten their security
position without needing excessive technical resources. In
addition, with the emergence of cloud-native environments,
containerized apps, and API-based architectures,
contemporary organizations need security tools that go
beyond legacy web application testing. The suggested
Automated Penetration Testing Tool embeds cutting-edge
features like container security scanning, API testing, and
real-time anomaly detection to provide coverage of
emerging attack surfaces. In contrast to traditional tools,
this tool is developed with customizability, modular test
frameworks, and Al-driven report generation, enabling
security assessments to be more accessible and efficient.

Moreover, the incorporation of Large Language Models
(LLMs) improves the tool's usability through the creation of
human-readable vulnerability reports with remediation
plans, lessening the dependence on cybersecurity
professionals. This paper seeks to introduce a scalable,
smart penetration testing framework that not only identifies
vulnerabilities effectively but also offers actionable
recommendations for enhancing security postures in
various digital infrastructures.

The focus of this business sets the boundaries and
objectives of the automated penetration testing tool. It is
designed to serve the needs of small to medium-sized
enterprises, freelance security professionals, and security
enthusiasts. These groups typically don't have the resources
or skills to carry out complete security scans, so an
automated and easy- to-use tool is extremely valuable.

The main features of the tool are automating the
vulnerability detection with Python and employing YAML
templates. Through server response analysis, the tool is able
to detect security vulnerabilities like SQL injection and
cross- site scripting (XSS). It also incorporates Al-powered
reporting, which provides technical results in
understandable human-friendly reports. This makes it easy
for users at any level of expertise to easily comprehend
vulnerabilities and perform remediation.
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2. RELATED WORKS

Modern progress in penetration testing is fueled by Al and
automation, with enhanced accuracy, efficiency, and
scalability compared to old-fashioned manual techniques.
Research such as PenHeal and CIPHER illustrates how
machine learning and LLMs augment vulnerability discovery
and remediation. Research also mentions changing web and
network testing methodologies, with a focus on real-time,
intelligent testing. Based on this, our solution brings together
Al-powered analysis, OWASP-conformant attack templates,
YAML-based configuration, and LLM-powered remediation,
providing adaptive, scalable, and affordable web app, AP],
and containerized environment penetration testing.

3.PROPOSED SYSTEM

The suggested machine is an automated penetration testing
device meant to select out weaknesses in net packages thru
customizable attack templates, advanced reaction
assessment, and LLM integration for full reporting. The
device is built to be easy to use, effective, and scalable,
ensuring that every protection specialists and developers
can utilize it for comprehensive protection tests. One of the
significant thing features of this device is its customizable
templates, which allow customers to define and tailor
assault scenarios primarily based totally on their unique
needs. The device supports assorted assault vectors,
including SQL Injection, Cross-Site Scripting (XSS), and
different OWASP Top 10 risks, making it bendy and targeted
penetration trying out. These attacks are designed the use of
properly mounted OWASP payloads and executed
successfully with the use of Python scripts.

The Response Analysis module performs a essential function
in detecting protection weaknesses. It strategies server
responses to pick out styles indicative of vulnerabilities,
together with surprising database errors, contemplated
input, or unauthorized get right of entry to points. This real-
time evaluation guarantees correct detection and minimizes
fake positives.

A huge enhancement of this machine is its Large Language
Model (LLM) integration, specially leveraging the GPT-4 APIL.
The detected vulnerabilities are fed into the LLM, which
generates particular human-readable reviews with insights
into the safety risks, capacity assault impacts, and
remediation recommendations. This technique complements
the excellent of penetration trying out reviews, making them
extra on hand to each technical and non-technical

stakeholder. Additionally, the file technology module
compiles and codecs the LLM-generated content material
into complete, dependent reviews, making sure that
protection groups acquire actionable insights. These
reviews may be exported in diverse codecs for clean sharing
and compliance documentation.

The automated penetration testing tool offers automated
scan scheduling, enabling continuous security monitoring
without manual intervention. It supports multi-protocol
testing, allowing comprehensive vulnerability assessments
across HTTP, HTTPS, FTP, and SSH. An interactive
dashboard provides real-time insights, historical data, and
trend analysis, making security management more effective.

The tool incorporates a custom rule engine, allowing users
to define security policies and compliance requirements.
Role- Based Access Control (RBAC) ensures secure user
management by restricting access based on assigned roles.
With cloud and on-premise deployment, organizations can
choose the best infrastructure for their security needs.

4, SOLUTION METHODOLOGY

The suggested automated tool for penetration testing has a
well-defined system architecture, which is intended to
effectively detect vulnerabilities, examine security risks, and
produce informative reports. The system consists of a
number of distinctive components, each responsible for
playing a decisive role in the process of penetration testing
illustrated in fig 4.1:

1. User Interface (UI)

The user interface is the interface through which one
interacts with the system. The Ul provides facilities for
users to enter key parameters like the target URL, attack
vectors (SQL Injection, Cross-Site Scripting), and scanning
settings. The Ul further passes this input to the underlying
system so that the interaction with the system can be
smooth and user-friendly, even for starters and advanced
security experts.

2. Request Sender

This module is responsible for generating and dispatching
custom HTTP requests based on the user’s inputs. It
automates the process of sending attack payloads to the
target system, mimicking real-world penetration testing
scenarios. The request sender ensures that the penetration
tests are conducted in a structured and systematic manner
by following pre-configured attack templates aligned with
OWASP security standards.
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3. Response Analyzer

After the target system responds, the Response Analyzer
analyzes the returned data to determine possible security
vulnerabilities. This module checks responses for signs like
unexpected error messages, database errors, or incorrect
handling of input, which may indicate vulnerabilities in the
system. Using pattern recognition algorithms, it increases
the accuracy of vulnerability detection, minimizing false
positives and increasing reliability.

4. LLM Integration for Report Generation

For better usability and efficacy of penetration testing
reports, the system incorporates a Large Language Model

(LLM) like GPT-4. This feature accepts identified
vulnerabilities as input and produces human-
understandable  reports that contain elaborative
explanations, possible security consequences, and

suggested remediation procedures. The implementation of
LLM makes it possible for even non-cybersecurity experts
to comprehend the vulnerabilities and take corresponding
action.

5. Report Generator

Upon analysis of the vulnerability, the Report Generator
organizes findings in a well-formatted way to ensure
readability and correctness. Reports contain vulnerability
descriptions, severity ratings, affected areas, and steps for
remediation. Final reports can be exported in formats such
as PDF or HTML and are valid for security audits,
compliance reports, and internal scans.

6. Platforms and Technologies

The system is developed on Python, making use of
commonly used cybersecurity frameworks and libraries. It
incorporates the OpenAl GPT-4 APl for artificial
intelligence-based reporting and OWASP payloads for
structured penetration testing. These technologies as a
whole guarantee an efficient, scalable, and flexible
penetration testing solution that can be applied in a wide
range of security assessment scenarios.

By integrating automation, Al-based insights, and
systematic security assessment methods, this solution
improves the effectiveness of penetration testing while
making cybersecurity evaluations more scalable, accessible,
and reliable.

8
Fig4.1 System Implementation
A. ALGORITHM
BEGIN
Step 1: Start
Initialize tool

Step 2: User Input Collection DISPLAY "Enter Target URL: "
READ target_url
DISPLAY "Enter Attack Vectors (comma-separated): " READ
AttackVectors

DISPLAY "Enter Custom Payloads (optional, comma-
separated): "

READ CustomPayloads

Step 3: Request Sending
FOR EACH attack_vector IN attack vectors DO FOR EACH
payload IN custom_payloads DO

response = SEND_HTTP_REQUEST (target_url,
attack_vector, payload)

STORE response in response_list END FOR
END FOR

Step 4: Response Analysis vulnerabilities = []
FOR EACH response IN response_list DO

IF DETECT_VULNERABILITY(response) THEN
ADD response TO vulnerabilities END IF

END FOR

Step 5: LLM Integration for Report Generation
IF vulnerabilities IS NOT EMPTY THEN

report = GENERATE_LLM_REPORT (vulnerabilities)

ELSE

report = "No vulnerabilities detected.”

END IF

Step 6: Report Compilation and Formatting
formatted_report =  FORMAT_REPORT (report)
SAVE formatted_report AS "Pentest_Report.pdf"
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Step 7: Completion and Logging
LOG_RESULTS(formatted_report)

DISPLAY "Total vulnerabilities
LENGTH (vulnerabilities)

detected: " 4+

Step 8: End
TERMINATE tool
END

FUNCTION SEND_HTTP_REQUEST(url, vector, payload)
PRINT "Sending " + vector + " attack with payload: " +
payload + " to " + url

response = { "url": url, "vector": vector, "payload": payload,
"status_code": 200,

"response_time": 0.5 }

RETURN response

END FUNCTION

FUNCTION DETECT_VULNERABILITY(response)
IF "error” IN response.status_code THEN

RETURN TRUE

ELSE

RETURN FALSE

END IF

END FUNCTION

FUNCTION GENERATE_LLM_REPORT (vulnerabilities)
RETURN "Generated report with " +

LENGTH (vulnerabilities) + " vulnerabilities."
END FUNCTION

FUNCTION FORMAT_REPORT(report_data)
PRINT "Formatting report..."

RETURN "Formatted Report: " + report_data
END FUNCTION

5. RESULTS AND DISCUSSIONS

The penetration testing tool was successfully created and
tested, proving its capability to detect security
vulnerabilities in web applications. The tool successfully
identified typical vulnerabilities like SQL Injection, Cross-
Site Scripting (XSS), and server misconfigurations by
examining server responses to specially crafted HTTP
requests. Utilizing OWASP payloads, the system was able to
emulate real-world attacks and marked security weaknesses,
with fewer false positives than conventional security testing.

Another major point of emphasis with the tool was its
effective response analysis, which effectively detected
anomalous server behavior like incorrect error handling and
information disclosure.

Unlike traditional penetration testing tools, which provide
raw logs, this system used GPT-4 API to create structured,
human-readable vulnerability reports, facilitating easier risk
assessment and mitigation by security professionals. The Al-
generated reports offered impact analyses, remediation
plans, and risk classifications, allowing for faster and more
sound decisions.

Existing System Accuracy (%) and Proposed System Accuracy
= Existing System Accuracy (%) == Proposed System Accuracy (%)
100%
75% -
50%
25%
0%
Penetration CIPHER Optimizing Web PenHeal LLM Wireless
Testing Process & Cybersecurity Apphcation Framework for Infrastructure
Tools Pentesting Helper Pentesting Pentesting Pentesting

Reference Paper

Fig 5.1 System Implementation

The fig 5.1 illustrates the accuracy of current penetration
testing systems and a suggested system. The blue line
illustrates the accuracy of current systems in various
reference papers, with variations in performance, where
some approaches are about 50% accurate and others reach
up to about 75%. Conversely, the suggested system,
represented by the red line, has a uniform 100% accuracy
for all cases, demonstrating its superior performance and
dependability in cybersecurity penetration testing. The tool
was created with a simple interface that can be utilized by
both security experts and users with minimal cybersecurity
expertise to carry out penetration tests efficiently.

Its scalability was established with simultaneous test
running, which qualifies it for large enterprise testing. Its
editable attack templates support customized scenarios,
which pave the way for future API and cloud security testing
extensions.

Table 5.1 Performance Comparison

2 g Report
SQL Injection & s i

Tool 4 XSS Detection (%) Generation Time
Detection (%)
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Though the system demonstrated good efficiency and
accuracy, there are some points of improvement. The tool
can possibly need sophisticated evasion methods to evade
contemporary security defenses like Web Application
Firewalls (WAFs). This table 5.1 analyzes the performance
of Metasploit, OWASP ZAP, and an anticipated penetration
testing tool. The anticipated tool performs better than the
current tools in SQL Injection and XSS detection precision at
92% and 89%, respectively. Also, it reduces report
generation time significantly to 6 seconds from 12s for
Metasploit and 15s for OWASP ZAP.
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Fig 5.2 Scanning result

fig 5.2 shows the scanning result. The tool(named optec)
analyzes a target URL (https://vulnweb.com/) for various
vulnerabilities. The tool checks for DNS records,
authentication issues, security headers, and critical
vulnerabilities like SQL Injection, XSS, and Broken Access
Control. It categorizes findings based on severity levels (Info,
Low, Medium, High, Critical). The scan identifies multiple
vulnerabilities, including Broken Authentication, SQL
Injection, and Cross-Site Scripting (XSS), highlighting
security weaknesses in the target system. A scan report is
generated summarizing the results.

Following the scanning process, Fig 5.3 illustrates the
successful generation of a comprehensive PDF report
containing the detailed findings from the security
assessment. The report includes:

Executive Summary - An overview of the scanning results,
key security issues identified, and potential risks
associated with the vulnerabilities.

Scope of Assessment - A detailed description of the
parameters and objectives of the penetration test,
including the target system and methodologies used.

Vulnerability Details — A structured breakdown of each
identified vulnerability, including severity classification,
technical descriptions, possible attack scenarios, and
recommended remediation steps.

Website Scan Report

Website : hitp://vulnweb.com/

Scan Date:  2025.03-12 14:46:20

Summary

Total vulnerabilities found : 27

Executive Summary

The penetration test was conducted to evaluate the security posture of the target environment, identity
vulnerabilities, and assess the risk exposure to potential cyber threats. This engagement aimed to simulate
real-world attack scenarios, mimicking the tactics, techniques, and procedures used by at actors. The
primary goal was to measure the effectiveness of existing security controls, detect weaknesses before
adversaries can exploit them, and provide actionable recommendations to enhance The overall security
resilience of the organization.

Scope of Assessment

The penetration testing engagement focused on evaluating security risks across multiple layers of the
organization's IT infrastructure. The scope included.

1. Web Appliacations

. Assessment of publicly accessible and internal web applications.

. Analysis security headers

. Testing for vulnerabilities such as SQL Injection (SQLI), Cross-Site Scripting (XSS), Cross-Site
Request Forgery (CSRF), data exposures, and authentication flaws.

- Analysis of business logic vulnerabilities and improper access control mechanisms.

2. Network Infrastructure
« Scanning and enumeration of internal and external network assets.

« Identification of misconfigurations, weak credentials, and outdated software.

Scope of Assessment

Fig 5.3 Sample report generated
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4.CONCLUSION

The envisioned penetration testing tool bridges ease of use
with advanced security features, making it accessible for
both beginners and experts. It automates key tasks like
custom request creation, vulnerability scanning, and
response analysis, enabling efficient security audits without
requiring deep expertise. Highly customizable, it detects a
wide range of vulnerabilities including SQL injection, XSS,
misconfigurations, and authentication flaws across web apps
and network systems.

Its adaptable design provides compatibility with various
infrastructure configurations, either on-premises, cloud-
based, or hybrid infrastructures, for easy integration into
current security processes.

One of its best features is the inclusion of an unlocked Large
Language Model (LLM) that facilitates the penetration
testing process by producing human-readable reports. The
reports include comprehensive descriptions of the detected
vulnerabilities, impact analysis, and recommended
remediations, allowing even non-professionals to
comprehend and solve security problems efficiently. The
reporting mechanism powered by Al not only streamlines
technical terminologies but also ranks vulnerabilities in
terms of severity, so organizations can tackle serious threats
first. By removing the necessity of interpreting raw scan data
manually, the tool increases efficiency by a huge margin,
enabling security teams to make well-informed decisions at a
faster rate. Additionally, the application is scalable to suit
both small and large companies, making it possible for
organizations without specialized security staff to conduct
efficient security scans. Through the democratization of
penetration testing and provision of an exhaustive but user-
friendly solution, it gives users the capability of executing
quality, repeatable security tests with little effort, eventually
bolstering the security stance of organizations in different
sectors.

The modular design of the tool provides the ability to
enhance it in the future, including machine learning-driven
anomaly detection, behavioral analysis for zero-day threat
detection, and cloud security scanning.

In addition, adding a graphical user interface (GUI) can make
it more easier to use, enabling non-tech users to manage and
run security scans with ease. Through constant development
and addition of the latest cybersecurity technologies, this
penetration testing tool can help transform security checks
into more powerful, efficient, and accessible to all
organizations of any size.
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