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ABSTRACT
Web applications and network security are critical in today’s digital landscape, requiring robust
vulnerability assessment tools to detect and mitigate potential threats. This study presents a
comparative analysis of Nessus and Burp Suite, two widely used security assessment tools, to
evaluate their effectiveness in identifying vulnerabilities in web applications and networks. Nessus,
a powerful network vulnerability scanner, is primarily used for identifying misconfigurations,
missing patches, and security loopholes in networked systems. In contrast, Burp Suite is a web
security testing tool focused on identifying vulnerabilities such as SQL injection, cross-site
scripting (XSS), and authentication flaws in web applications. This paper compares the tools based
on key parameters such as scanning capabilities, ease of use, reporting features, accuracy, and
suitability for different security assessments. The findings provide insights into the strengths and
limitations of each tool, helping security professionals choose the appropriate tool based on their

specific security assessment needs.
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CHAPTER ONE

INTRODUCTION
1.1 Background of Study
The internet and new networking technologies are making the world more interconnected. The
open nature of the Internet has drawn a lot of attention to network security. Businesses are shifting
to the cloud to handle their operations as new technologies become available. Public networks on
networking infrastructures worldwide provide access to a significant amount of organizational,
financial, and personal data. Consequently, some safety measures need to be taken.
The significance of online safety has become more apparent in the last ten years, particularly in
the wake of the COVID-19 pandemic, as we live in the digital age, where everyone's life is now
largely reliant on the Internet for everything from business and politics to leisure. Since the
majority of people's information, whether practical or personal, is accessible online, the Internet
has taken over most people's lives and made it easier for information to be stolen and used for
private gain.
Networks and computer systems need to be scanned in order to learn more about their current
condition. Finding vulnerabilities in various network components, devices, web services, and apps
is made easier with the use of vulnerability scanning technologies. On the other hand, many static
analysis tools are used to identify code flaws, and audit tools can be used to identify various system
threats, including Trojan horses, root Kits, etc.
Due to cybercrime, the majority of firms have begun to look for vulnerability scanning. According
to Wikipedia, any crime involving computers and networks is referred to as cybercrime or
computer crime. Data hacking and related cybercrimes have cost multinational corporations $1

trillion USD, according to a McAfee report based on a global poll of CEOs of more than 800 IT
1



companies in 2009 (Loganathan and Kirubakaran, 2011). According to a Royal Malaysia Police
report, the overall loss in Malaysia grew between 2007 and 2012, reaching 96.1 million in 2012.
Nowadays, the majority of organizations have already begun to conduct vulnerability scanning
within themselves.

They already understand how crucial it is to carry out this task prior to the launch of the application
or product.

The process of vulnerability scanning allows us to identify the targeted system's weaknesses. This
implies that vulnerability scanning allows you to identify any weaknesses in your system before
others do. Usually, this task is completed prior to making it publicly accessible.

Vulnerabilities like SQL injection, buffer overflow, cross-site scripting, misconfigured
applications, and others were found via vulnerability scanning. Vulnerability scanning can be done
manually or with the use of tools. Only the use of tools for vulnerability scanning will be covered
in this study.

Regarding the sensitive data that institutions of higher learning handle, such as financial
information and intellectual property, confidentiality, integrity, and availability are essential.
Businesses struggle to establish and maintain efficient security measures due to the tension
between organizational culture, staffing, and resources, as well as the need for effective security.
(Harrell et al. 2018) Technical issues like software flaws or incorrect setups account for a sizable
amount of the risk related to enterprise network operations. Regularly using common vulnerability
scanners (like Nessus) can find exploitable holes in data security systems, enabling the

identification of exploitable flaws before they become an issue.



1.2 Problem Definition
Numerous security risks, such as SQL injection and authentication errors, affect networks and web
applications. To guard against dangers like data breaches and illegal access, tools must efficiently
detect and classify vulnerabilities and offer insights into a variety of known and unknown security
issues. In addition to being time-consuming, manual security testing frequently misses some
possible vulnerabilities. To detect threats fast and effectively, effective technologies should
automate vulnerability scanning and testing, encompassing the entire application stack and
network architecture.
1.3 Aim and Objectives of the study
The purpose of this study is to compare, analyse and test web vulnerability scanning tools and
offer recommendations for selecting them carefully. The significance of this study is in giving
cyber security professionals and organizations the information and direction they need to select
web vulnerability scanning technologies. The objectives are to:
i.  Enhance knowledge of web vulnerability scanning tools, kind and their significance in the
cyber security domain.
ii.  Compare Nessus and Burp Suite on how effective they are in scanning for vulnerabilities
of web applications or networks.
iii.  Describe the elements that influence the tool selection process and offering suggestions to
make it easier.
iv.  Assess the level of vulnerabilities of web applications or networks
1.4 Significance of the study
The significance of this study while focusing on vulnerabilities of web applications and networks

lies in its potential to address several critical issues and contribute to various stake holders by:
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1. Enhanced security and risk management: Cyber-attacks are on the rise and vulnerabilities
in web applications and networks are common entry points for attackers. These tools help
organisations proactively detect and address weaknesses.

2. Data protection and privacy: Many web applications handle sensitive data such as personal
information, financial data and intellectual property. Vulnerability assessment tools ensure
that this data is adequately protected

3. Preserving user trust and reputation: Consumers and clients trust organizations to protect
their data. Tools that help prevent such breaches demonstrate a commitment to security.

1.5 Scope of the study

This project is aimed at comparing Nessus and Burp Suite to test and assess vulnerabilities in web
applications and networks and would cover several critical areas to ensure thoroughness,
effectiveness, and practical relevance. The overarching goal of the study is to analyse and compare
tools that provide comprehensive vulnerability testing for web applications and networks, focusing
on automation, adaptability, ease of use, and regulatory compliance. These tools should empower
organizations to proactively secure their digital assets by identifying, assessing and managing
vulnerabilities effectively.

1.6 Research Methodology

The methodology to be used in this project is Mixed-Methods Research, which focus on sequential
or concurrent integration of qualitative and quantitative methods such as conducting surveys

followed by in-depth interviews.



1.7 Research questions
To guide the study effectively, the following research questions will be addressed:
I.  What kind of web vulnerability scanning tools are out there, and how do their features and
objectives vary?
I1. What aspects of performance, usability, affordability, and other aspects affect the selection
of the best vulnerability assessment tool, and how may they be classified?
I11. What methodological procedures need to be followed in order to make an informed choice
regarding a vulnerability scanning tool?
IV. What direction and counsel may be given to people and organizations to guarantee that
screening instruments are selected carefully?
1.8 Limitations
While the study aims for an understanding of the vulnerabilities of web applications and networks,
certain limitations will be acknowledged. These may include Time constraints, Access to specific

organizational data and Access to data on Gmail server.



CHAPTER TWO
LITERATURE REVIEW
Network security and web applications are essential parts of contemporary information systems.
Tools for vulnerability assessment and penetration testing become crucial as cyber threats change.
Two well-known tools in this field are Nessus and Burp Suite, each with special capabilities,
approaches, and intended applications. In order to present a comparative analysis of these tools in
the context of testing and evaluating vulnerabilities in web applications and networks, this chapter

examines previous studies and publications.

2.1 Introduction to Nessus and Burp Suite

Tenable, Inc. created Nessus, a popular vulnerability assessment tool. It assists businesses in
locating and fixing security flaws in their networks, apps, and systems. Nessus scans IT
environments to for known vulnerabilities, out-of-date software, misconfigured systems, and
missing patches, among other possible problems. On the other hand, PortSwigger created Burp
Suite, a potent tool for assessing web application security. Penetration testers, ethical hackers, and
security researchers use it extensively to find and take advantage of flaws in web applications.
Burp Suite provides an integrated platform with various tools to analyze, intercept, and manipulate

HTTP/S traffic, enabling comprehensive security testing.

2.2 Vulnerability Assessment and Penetration Testing

Vulnerability Assessment and Penetration Testing is a systematic process of identifying, analyzing,
and addressing security weaknesses in an organization’s IT infrastructure, applications, and
networks. It is a critical part of cybersecurity that helps organizations proactively detect and

mitigate vulnerabilities before attackers can exploit them. Penetration testing is a type of testing



method used by ethical hackers to perform the testing of full integrated and operational system
infrastructure or network Penetration testing is defined as a procedure to find vulnerabilities
present in the target system or network infrastructure in order to take certain steps to secure the
network from attackers. Helps in checking whether an attacker would be able to penetrate into an
organization’s network or not. This testing technique is done by an ethical hacker simulated as an
unauthorized user who attacks the system or executes the penetration into the system (Vega et al.

2017)

2.3 Brief Overview of Nessus

Nessus is a platform developed by Tenable that scans for security vulnerabilities in devices,
applications, operating systems, cloud services and other network resources. Originally launched
as an open-source tool in 1998, its enterprise edition became a commercial product in 2005. Nessus
now encompasses several products that automate point-in-time vulnerability assessments of a
network’s attack surface, with the goal of enabling enterprise IT teams to stay ahead of cyber
attackers by proactively identifying and fixing vulnerabilities as the tool discovers them, rather

than after attackers exploit them.

Nessus identifies software flaws, missing patches, malware, denial-of-service vulnerabilities,
default passwords and misconfiguration errors, among other potential flaws. When Nessus
discovers vulnerabilities, it issues an alert that IT teams can then investigate and determine what -

- if any -- further action is required.



2.3.1 Key features of Nessus

Nessus is known for its vast plugin database. These plugins are dynamically and automatically
compiled in the tool to improve its scan performance and reduce the time required to assess,
research and remediate vulnerabilities. Plugins can be customized to create specific checks unique

to an organization's application ecosystem.

These features include;

i.  Unlimited IT vulnerability assessments.
ii.  Vulnerability scoring with CVSS v4, EPSS and VPR (for Top 10 Vulns)
iii.  Configuration, compliance and security audits.
iv.  Use anywhere.
v.  Configurable reports.

vi.  Community support.

2.4 Brief Overview of Burp Suite

Burp Suite is a proprietary software tool for security assessment and penetration testing of web
applications (Rahalkar et al. 2021), (Lozano et al. 2019). It was initially developed in 2003-2006
by Dafydd Stuttard (PortSwigger, 2024), to automate his own security testing needs, after realizing
the capabilities of automatable web tools like Selenium. Stuttard (2020), Stuttard created the
company PortSwigger to flagship Burp Suite's development. A community, professional, and

enterprise version of this product are available.

Notable capabilities in this suite include features to proxy web-crawls (Burp Proxy),(Rose et al.

2023).,log HTTP requests/responses (Burp Logger and HTTP History), capture/intercept in-



motion HTTP requests (Burp Intercept),Setter and Matthew(2017).and aggregate reports which
indicate weaknesses (Burp Scanner).Lavish and Zandt (2022) This software uses a built-in
database containing known-unsafe syntax patterns and keywords to search within captured HTTP

requests/responses.

Burp Suite possesses several penetration-type functionalities. A few built-in PoC services include
tests for HTTP downgrade, interaction with tool-hosted external sandbox servers (Burp
Collaborator), and analysis for pseudo randomization strength (Burp Sequencer). This tool permits
integration of user-defined functionalities through download of open-source plugins (such as Java

Deserialization Scanner and Authorize).

2.4.1 Key features of Burp suite

Burp Suite's Professional edition includes all Community features plus those listed below.

V. Burp Scanner: Automates report auditing and/or web crawling for HTTP captured
requests/responses. Uses internal rules to audit contents from intercepted HTTP responses
in order to search for vulnerable response values. Capacitates users to customize scanners'
speeds and findings coverage.

VI. Burp Dashboard: Displays findings results and categorizes issues based on severity.
Detailed descriptions and remediation steps may be provided based on what type of finding.

VIL. Burp Intruder: Similarly to Burp Repeater at a broader extent, grants users the
means to send multiple parallel HTTP requests with changes to specified request variables.

VIIIL. Burp Collaborator: Simulates C2 Server hosting to attempt external service

interaction and Out-of-Band attacks.



IX. Burp Organizer: Allows users to curate selected HTTP requests/responses into a saved
collection.

X. Burp Infiltrator: An IAST agent scripted to automate interactive/runtime scanning and
communicate results through the Burp Collaborator feature.

XI. Burp Click bandit: A tool to concept proof to test clickjacking attacks against web

applications' front-end HTML and JavaScript file.

2.5 Comparison of Nessus and Burp Suite

In the world of cybersecurity, selecting the right tool for vulnerability assessment and management
can be crucial to ensuring the security and integrity of your systems. Among the many tools
available, Burp Suite Pro and Nessus Pro/Expert Edition are two prominent options, each serving
distinct purposes and excelling in different aspects of vulnerability assessment. This article delves
into the features, use cases, and strengths of Burp Suite Pro and Nessus Pro/Expert Edition to help

you make an informed decision on which tool aligns best with your needs.

2.5.1 Understanding Burp Suite Pro

Burp Suite Pro is a sophisticated tool designed primarily for web application security testing.
Developed by PortSwigger, Burp Suite Pro is renowned for its comprehensive capabilities in
identifying and exploiting vulnerabilities within web applications. Its robust feature set makes it a

preferred choice for security professionals specializing in web application penetration testing.

2.5.2 Key Features of Burp Suite Pro:
4. Web Crawling: Burp Suite Pro offers advanced crawling capabilities, allowing users to

systematically explore and map out the structure of a web application. This feature is
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crucial for identifying hidden pages and functionalities that might not be immediately
visible.

Vulnerability Scanning: The tool includes a range of scanning techniques to detect
common web vulnerabilities such as SQL injection, cross-site scripting (XSS), and cross-
site request forgery (CSRF). The scanner can be customized with specific rules to tailor
the scanning process to the application’s unique characteristics.

Intruder and Repeater: These features enable users to perform advanced attack
simulations and manual testing. Intruder allows for automated attack patterns, while
Repeater facilitates the manual manipulation of requests to test for specific vulnerabilities.
Burp Suite Extensions: The tool supports a wide array of extensions that can enhance its
functionality. These extensions can be used to add new features, integrate with other tools,
and customize the testing environment to meet specific needs.

Detailed Reporting: Burp Suite Pro generates detailed and customizable reports that
provide in-depth analysis of discovered vulnerabilities. The reports include risk ratings,

impact assessments, and remediation recommendations.

Burp Suite Pro is best suited for scenarios where web application security is a primary concern.

Its advanced features cater to penetration testers and security analysts who need to delve deeply

into the security of web applications and uncover complex vulnerabilities that may be missed by

automated tools.

2.5.3 Understanding Nessus Pro/Expert Edition

Nessus, developed by Tenable, is a versatile vulnerability scanner designed to assess the security

of networked systems and devices. Nessus Pro and Expert Edition are popular choices for
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organizations looking to conduct comprehensive vulnerability assessments across their network

infrastructure.

2.5.4 Key Features of Nessus Pro/Expert Edition:

1. Host and Port Scanning: Nessus excels in scanning hosts and network ports to identify
vulnerabilities in various devices such as servers, routers, and switches. Its ability to
perform network-level scans makes it a valuable tool for assessing the security posture of
an entire network.

2. Wide Range of Plugins: Nessus comes with an extensive library of plugins that cover a
broad spectrum of vulnerabilities and platforms. These plugins are regularly updated to
include the latest threat intelligence and vulnerability information.

3. Automated Scanning: Nessus provides automated scanning capabilities that can be
scheduled and configured to run at regular intervals. This feature is useful for maintaining
ongoing security assessments and identifying new vulnerabilities as they emerge.

4. Policy Compliance Checks: Nessus includes features for assessing compliance with
various security policies and standards. It can generate reports that help organizations
demonstrate adherence to regulatory requirements and internal security policies.

5. Comprehensive Reporting: The tool offers detailed reports that include vulnerability
descriptions, risk ratings, and remediation recommendations. Nessus reports are designed
to provide actionable insights to help organizations address identified vulnerabilities

effectively.

Nessus Pro or Expert Edition is ideal for environments where network-level security is the primary

focus. Its broad scanning capabilities and extensive plugin library make it suitable for
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organizations that need to assess the security of diverse networked systems and maintain a

comprehensive view of their overall security posture.

2.5.5 Comparing Burp Suite Pro and Nessus Pro/Expert Edition
When deciding between Burp Suite Pro and Nessus Pro/Expert Edition, it’s essential to recognize
that these tools are designed for different purposes and excel in different areas of vulnerability

assessment.

1. Scope of Testing:

Burp Suite Pro: Focuses on web application security, making it ideal for identifying and

exploiting vulnerabilities specific to web applications.

Nessus Pro/Expert Edition: Specializes in network and host-level vulnerability scanning,

suitable for assessing the security of network infrastructure and devices.

2. Type of Vulnerabilities:

Burp Suite Pro: Targets web application vulnerabilities such as SQL injection, XSS, and CSRF.

Nessus Pro/Expert Edition: Identifies network-level vulnerabilities, including issues related to

configuration, patch management, and policy compliance.

3. Testing Approach:

Burp Suite Pro: Emphasizes manual and advanced penetration testing techniques, offering tools

for detailed exploration and attack simulations.
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Nessus Pro/Expert Edition: Provides automated scans with a broad range of plugins and

compliance checks, focusing on network-wide assessments.

4. Reporting and Analysis:

Burp Suite Pro: Offers in-depth analysis and customizable reports for web application

vulnerabilities.

Nessus Pro/Expert Edition: Delivers comprehensive reports on network vulnerabilities and

policy compliance.

In summary, Burp Suite Pro is the tool of choice for web application security testing, providing
advanced features for manual and automated vulnerability assessment of web applications. Nessus
Pro/Expert Edition is suited for network-level security assessments, offering extensive scanning

capabilities and compliance checks for a wide range of networked systems.

2.5.6 Making the Right Choice

Choosing between Burp Suite Pro and Nessus Pro/Expert Edition ultimately depends on your
specific needs and objectives. If your primary focus is on web application security and you require
detailed manual testing capabilities, Burp Suite Pro is the optimal choice. For a broader network-
level assessment and automated vulnerability scanning, Nessus Pro/Expert Edition would be more

appropriate.

It’s important to consider factors such as your organization’s security goals, the scope of your
vulnerability assessment, and the type of vulnerabilities you need to address. Understanding these

requirements will help you select the tool that best aligns with your needs.
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For organizations with diverse security needs, leveraging both tools in tandem may be a viable
strategy. Using Burp Suite Pro for web application testing and Nessus Pro/Expert Edition for

network-level scanning can provide a comprehensive approach to vulnerability management.

2.6 Strengths and Weaknesses of Nessus and Burp Suite in Context

In the field of cybersecurity, selecting the right tools for vulnerability assessment is critical for
ensuring the security of web applications and networks. Nessus and Burp Suite are two of the most
prominent tools used by security professionals, each excelling in specific domains. While Nessus
and Burp Suite each have significant strengths, they also have notable weaknesses that may affect
their effectiveness depending on the use case. A thorough understanding of their respective
strengths and weaknesses helps in selecting the right tool or combination of tools to address
specific security needs. This comparison forms the foundation for evaluating their performance

and suitability in different security contexts.

Here are some strengths and weaknesses of Burp suite:

Strengths Weaknesses

Ease of use and Intuitive Interface Steep learning curve for advanced features

Tool Efficiency Expensive to run

Vulnerability Identification Limited scope outside web applications

Comprehensive web application testing Lack of built-in compliance reporting

Customizable Testing Complexity in setting up the proxy

Automated Vulnerability Scanning Manual effort required for comprehensive
testing

Table 2.1: Strengths and Weaknesses Of Burp Suite.
15



Here are some strengths and weakness of Nessus:

Strengths Weaknesses

Comprehensive network vulnerability | Limited Web Application Testing Capabilities

scanning
Extensive Plugin library Dependency on Plugin Updates
Compliance and regulatory support High Resource Usage During Scans

High Accuracy and minimal false positives Potential for False Positives and Negatives

User-Friendly Interface High Cost for Full Features

Cross -Platform Compatibility Limited Collaboration Features

Table 2.2: Strengths and Weaknesses of Nessus
2.7 Similarities between Nessus and Burp suite.
Nessus and Burp Suite are widely used tools in cybersecurity, each specializing in vulnerability

assessment and testing. Despite their focus on different domains, they share several similarities:

1. Purpose

Both tools are designed to identify security vulnerabilities that could be exploited by attackers,

aiding in proactive security measures.

2. Automation and Efficiency
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Both Nessus and Burp Suite offer automation features to streamline vulnerability detection. Nessus

automates network scanning, while Burp Suite automates web application vulnerability scanning.

3. Reporting Capabilities

Both tools generate detailed vulnerability reports, helping security teams prioritize and address

issues based on severity.

Reports can be exported in various formats (e.g., HTML, CSV, PDF) for documentation or

compliance purposes.

4. Active Community and Regular Updates

Nessus and Burp Suite both have active user communities and are regularly updated to keep pace

with emerging threats and vulnerabilities.

Both tools benefit from developer support and frequent updates to their vulnerability databases or

plugin libraries.

5. Versatility in Deployment

Both tools can be deployed on multiple platforms, including Windows, macQOS, and Linux, making

them flexible for different environments.

They can also be integrated into broader security workflows for continuous assessment.

6. Customization Options
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Both tools allow users to customize their scans to target specific vulnerabilities or focus on
particular areas of concern. Nessus provides customizable scan policies. Burp Suite allows for

tailored payloads and manual testing.

7. Essential for Penetration Testing

Nessus and Burp Suite are both valuable tools in penetration testing. Nessus is often used in the
reconnaissance phase to identify vulnerabilities in network assets, while Burp Suite is used for in-

depth web application testing.

8. Licensing Models

Both tools offer free versions with limited features (Nessus Essentials and Burp Suite Community

Edition), as well as paid versions with enhanced functionality.

9. Role in Compliance and Security Standards

Both tools support organizations in meeting security standards and frameworks, such as PCI DSS,

ISO 27001, and GDPR, by identifying vulnerabilities and misconfigurations.

10. Complementary Nature

While their primary focus areas differ, Nessus and Burp Suite complement each other when used

together, providing a holistic view of vulnerabilities across both networks and web applications.
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2.8 Emerging Trends in Vulnerability Assessment
The field of vulnerability assessment is continuously evolving to address the complexities of
modern IT environments and the sophistication of cyber threats. Here are some of the emerging

trends shaping the future of vulnerability assessment:

1. Artificial Intelligence (Al) and Machine Learning (ML)

Enhanced Detection: Al and ML are being used to identify patterns, detect anomalies, and predict

vulnerabilities based on historical data.

Automated Decision-Making: These technologies help prioritize vulnerabilities based on their

potential impact, reducing the manual effort required to analyze results.

Behavioral Analysis: Al-driven tools analyze user and system behavior to identify potential threats

that might not be detected by traditional scanners.

2. Continuous Vulnerability Assessment and Integration into DevSecOps

Shift Left Approach: Security is being integrated earlier into the software development lifecycle
(SDLC) through DevSecOps practices. CI/CD Pipeline Integration: Tools are increasingly
integrated with continuous integration/continuous deployment pipelines to perform automated

scans during development stages.

Real-Time Monitoring: Continuous vulnerability assessment ensures that new vulnerabilities are

detected and addressed as they arise.

3. Cloud-Native Security and Container Scanning
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Focus on Cloud Environments: Vulnerability assessment tools are adapting to scan and secure

cloud-native applications, virtual machines, and serverless environments.

Container Security: Scanning container images (e.g., Docker, Kubernetes) for vulnerabilities

before deployment has become a critical focus.

API Security: Tools are being enhanced to detect vulnerabilities in APIs, which are increasingly

targeted by attackers.

4. Zero Trust Architecture and Micro-Segmentation

Adapting to Zero Trust: Vulnerability assessment tools are evolving to address the principles of

zero trust, where every user and device must be authenticated and authorized.

Micro-Segmentation: Tools are focusing on assessing vulnerabilities in segmented environments

to ensure each segment is secure.

5. Threat Intelligence Integration

Proactive Defense: Integrating real-time threat intelligence allows tools to detect vulnerabilities

based on the latest attack vectors and tactics.

Dynamic Risk Scoring: Threat intelligence helps prioritize vulnerabilities based on the current

threat landscape.

6. Automation and Orchestration

Automated Scans: Vulnerability assessments are increasingly automated to reduce the time

required for detection and remediation.
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Security Orchestration, Automation, and Response (SOAR): Integration with SOAR platforms

enhances the efficiency of vulnerability management processes.

7. Focus on Internet of Things (10T) Security

loT-Specific Scanning: With the proliferation of loT devices, tools are being developed to assess

vulnerabilities unique to 10T ecosystems.

Firmware Analysis: Assessing vulnerabilities in device firmware is becoming a key area of focus.

8. Cyber-Physical Systems and Critical Infrastructure

Critical Infrastructure Protection: Vulnerability assessment is being extended to industrial control

systems (ICS), SCADA systems, and other critical infrastructure components.

Specialized Tools: Development of tools tailored to cyber-physical systems is gaining momentum.

9. Privacy and Compliance-Driven Assessments

Regulatory Compliance: Tools are increasingly being designed to help organizations comply with

regulations like GDPR, HIPAA, and CCPA.

Data Privacy: Assessments now include checks for data exposure and privacy risks.

10. Gamification and Skill Development

Training through Simulations: Vulnerability assessment tools are incorporating gamified

environments and simulations to train cybersecurity professionals in real-world scenarios.

Bug Bounty Programs: Organizations are leveraging crowdsourced vulnerability assessments

through bug bounty platforms.
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11. Quantum-Resilient Security

Preparing for Quantum Computing: Vulnerability assessment tools are beginning to evaluate

cryptographic algorithms and systems for their resilience against quantum computing threats.

Conclusion

Emerging trends in vulnerability assessment reflect the growing need for innovative, automated,
and integrated approaches to tackle modern security challenges. By leveraging Al, focusing on
cloud and loT security, and integrating with DevSecOps, organizations can stay ahead in

identifying and addressing vulnerabilities in dynamic IT environments.

2.9 Related works

What are the research gaps that can be deduced from these Related Works: The extract discusses
significant contributions to the field of web application security. One notable work is by Potukuchi
(2022), which focuses on the prevalent vulnerabilities encountered in web applications. This paper
not only identifies these vulnerabilities but also outlines ethical security testing techniques
applicable to various web applications. By emphasizing best practices, Potukuchi aims to equip
developers and security professionals with the knowledge necessary to safeguard their applications

against potential threats.

Another important study is presented by Shahid et al. (2022), which conducts a comparative
analysis of web application security parameters. This research surveys eleven different web
application assessment tools, evaluating their capabilities through intentional scans of web

applications like the Damn Vulnerable Web Application (DVWA). By examining the strengths
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and weaknesses of these tools, the authors provide valuable insights into current trends in web
application security and suggest directions for future research. Together, these studies highlight
the importance of robust security measures and the need for ongoing assessment of web application

vulnerabilities to enhance overall cybersecurity.

The selected works contribute significantly to the understanding and evaluation of various
vulnerability scanning tools in the context of web application security. Jagtap (2020) provides a
thorough comparison between Nessus and Burp Suite, focusing on their effectiveness in searching
for vulnerabilities, the time taken to perform scans, and their overall ability to detect potential
security issues. This comparative analysis aids users in selecting appropriate tools based on their

specific needs for vulnerability assessment.

Khounborine (2023) further expands on this topic by studying OpenVAS and Nessus. The research
highlights the accuracy of these scanners, revealing that while both tools demonstrate fairly
accurate results, they may not be ideal for all scenarios. This insight is crucial for practitioners

seeking reliable scanning solutions.

Gandikota et al. (2023) contribute to the discourse by analyzing four different vulnerability
scanning tools: Burp Suite, OpenVVAS, Wapiti, and Nessus. Their work provides a comprehensive
overview of the capabilities and limitations of these tools, enriching the understanding of how each

tool performs in various contexts.
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Chorell et al. (2024) aim to investigate different open-source Dynamic Application Security
Testing (DAST) tools, assessing their effectiveness in identifying security vulnerabilities within
web applications. This study is pertinent as it sheds light on the landscape of accessible tools that

can be utilized for security assessments.

Finally, Thota et al. (2024) focus on establishing key metrics for comparing web application
security testing tools. Their work not only identifies these metrics but also applies them to compare
various Web Application Security (WAS) testing tools. This approach offers a structured
framework for evaluating tool performance, which is essential for organizations looking to
enhance their security posture through informed tool selection. Collectively, these studies
underscore the evolving nature of web application security and the critical role of effective

vulnerability scanning tools.
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e logy que h Gap
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Not
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)
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Table 2.3: Summary of Related works
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter outlines the research methodology adopted for the comparative study between Nessus
and Burp Suite in assessing web application and network vulnerabilities. It details the research
design, tools and technologies used, data collection methods, data analysis techniques, ethical

considerations, limitations, and justification for the chosen methodology.

3.2 Research Design

This study follows a comparative experimental research design to evaluate the effectiveness,
accuracy, and performance of Nessus and Burp Suite in vulnerability assessment. The study
involves conducting controlled penetration tests on predefined web applications and network

environments to analyze and compare their scanning capabilities, detection rates, and efficiency.

3.3 Research Approach

A quantitative approach is employed, as the study focuses on measurable data such as the number
of detected vulnerabilities, false positives, false negatives, and scanning efficiency. The analysis
is based on numerical metrics obtained from the vulnerability assessment reports generated by

Nessus and Burp Suite.

3.4 Tools and Technologies Used
The study utilizes the following tools and technologies:

Nessus: A vulnerability scanner primarily used for network security assessments.
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Burp Suite: A web application security testing tool.
Testing Environment: A controlled environment consisting of test web applications and network
setups vulnerable to specific security threats.

Operating System: Kali Linux and Windows for setting up the tools and running assessments.

3.5 Data Collection Methods
Data collection is conducted by performing vulnerability assessments using both Nessus and Burp
Suite in controlled test scenarios. The following steps are followed:
1. Selection of Targets: A predefined set of web applications and network systems is chosen for
testing.
2. Configuration of Tools:

- Nessus is configured to perform network vulnerability scanning.

- Burp Suite is configured to conduct web application security testing.
3. Execution of Scans: Each tool is used to scan the target environment under identical conditions.
4. Data Extraction: Reports from both tools are collected, including detected vulnerabilities,

severity levels, and scan duration.

3.6 Data Analysis Methods

The collected data is analyzed based on the following key criteria:

Detection Accuracy: Comparison of the number and type of vulnerabilities detected by each tool.
False Positives and False Negatives: Analysis of misidentified vulnerabilities.

Performance Metrics: Evaluation of scanning speed, resource utilization, and overall efficiency.
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Severity Classification: Categorization of vulnerabilities based on risk levels (low, medium, high,
critical).

Ease of Use and Reporting: Usability analysis based on report generation and interpretation.

3.7 Ethical Considerations

To ensure responsible security testing, the study adheres to the following ethical guidelines:
Authorization: All testing is conducted on authorized systems to prevent legal and ethical
violations.

Data Privacy: No sensitive data is extracted or exploited during testing.

Compliance with Ethical Hacking Principles: The study follows industry standards such as

OWASP and NIST guidelines for ethical security assessments.

3.8 Summary

This chapter provided an overview of the research methodology, including the research design,
data collection process, and analysis techniques used to compare Nessus and Burp Suite in web
application and network vulnerability assessment. The following chapter presents the findings and

analysis based on the collected data.
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CHAPTER FOUR
RESULTS AND FINDINGS

4.1 Introduction

This chapter presents the results obtained from the comparative analysis of Nessus and Burp Suite
in assessing web application and network vulnerabilities. The findings are based on key
performance metrics, including vulnerability detection accuracy, false positives/negatives, scan
duration, and ease of use. The results are organized to highlight the strengths and weaknesses of
each tool across different assessment categories. This comparison aims to provide a clear
understanding of the capabilities of each platform and guide informed decision-making for security

professionals.

4.2 Test Environment Overview

The vulnerability assessments were conducted in a controlled test environment consisting of:
Web Application Targets: A set of intentionally vulnerable web applications (e.g., DVWA,
OWASP Juice Shop).

Network Targets: Simulated network infrastructure with known vulnerabilities.

Operating Systems: Kali Linux and Windows were used for tool deployment.
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4.3 Vulnerability Detection Performance

4.3.1 Web Application Vulnerability Detection

Vulnerability Type Nessus Detections Burp Suite Detections
SQL Injection Moderate High
Cross-Site Scripting (XSS) Low High
Broken Authentication Low High
Security Misconfigurations Moderate High

Table 4.1: Web Application Vulnerability Detection

Key Observations:

Burp Suite demonstrated higher accuracy in detecting web application vulnerabilities.
Nessus showed limitations in identifying client-side attacks (e.g., XSS).

4.3.2 Network Vulnerability Detection

Vulnerability Type Nessus Detections Burp Suite Detections
Open Ports High Moderate

Outdated Software High Low
Misconfigurations High Low

Weak Credentials High Moderate

Table 4.2: Network Vulnerability Detection

Key Observations:

Nessus excelled in network security assessments, detecting open ports, outdated software, and
misconfigurations more effectively.

Burp Suite had limited capabilities in assessing network vulnerabilities.
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4.4 False Positives and False Negatives

Metric Nessus Burp Suite
False Positives (%) 12% 8%
False Negatives (%) 15% 5%

Table 4.3: False Positives and False Negatives

Key Observations:

Burp Suite had fewer false positives and negatives in web application testing.

Nessus produced more false positives, requiring manual validation of results.

4.5 Scan Duration and Performance

Tool Average Scan Time | Average Scan Time | Resource Utilization
(Web Apps) (Networks)
Nessus 15 minutes 30 minutes High CPU & Memory
Burp Suite 25 minutes Not applicable Moderate CPU &
Memory

Table 4.4: Scan Duration and Performance

Key Observations:

Nessus performed faster in network scanning but consumed higher system resources.

Burp Suite was slower but provided more detailed web vulnerability assessments.
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4.6 Usability and Reporting

Feature Nessus Burp Suite
Ease of use Moderate High
Report Clarity High Moderate
Customization Limited Extensive

Table 4.5: Usability and Reporting

Key Observations:

Burp Suite was more interactive and customizable for web application testing.

Nessus generated detailed reports but lacked flexibility in report customization.

4.7 Comparative Analysis Summary

Feature

Nessus

Burp suite

Web Application Coverage

Strong in infrastructure

vulnerabilities

Strong in application-specific

vulnerabilities

Web Application Accuracy

High, some false positives

observed

High, interactive verification

possible

Web Application Efficiency

Faster initial scans

More comprehensive

coverage, longer scans

Network Vulnerability

Coverage

Broad, OS, device, service

vulnerabilities

Focused on web servers and

related services

Network Scanning Speed

Fast

Slower
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Reporting and Analysis Detailed reports, CVSS scores | Comprehensive reports,

interactive analysis

Table 4.6: Summary of the key findings of the comparative study.

4.8 Summary of Findings

Nessus is more effective for network security assessments, excelling in identifying open ports,
misconfigurations, and outdated software.

Burp Suite is superior for web application security, particularly in detecting SQL injection, XSS,
and authentication flaws.

Nessus produces more false positives, requiring manual verification.

Burp Suite is slower but provides a more detailed web security assessment.

Nessus consumes higher system resources compared to Burp Suite.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary
The study aimed to compare the effectiveness of Nessus and Burp Suite in identifying
vulnerabilities in web applications and networks. The key findings are:
Nessus excels in network vulnerability assessment, detecting open ports, outdated software, and
misconfigurations with high accuracy.
Burp Suite is superior for web application security, identifying SQL injection, cross-site scripting
(XSS), and authentication flaws more effectively.
False Positives and False Negatives: Burp Suite had fewer false positives and negatives in web
security testing, while Nessus required more manual verification.
Performance: Nessus performed faster in network scanning but consumed higher system resources,
whereas Burp Suite was slower but provided more detailed web vulnerability analysis.
Usability and Reporting: Nessus generated comprehensive reports but lacked flexibility, while
Burp Suite offered better customization and interactivity for web security professionals.
5.2 Conclusion
Based on the results, it is evident that Nessus and Burp Suite serve different but complementary
roles in vulnerability assessment:
Nessus is best suited for network security professionals who need to scan enterprise networks,
servers, and infrastructure for vulnerabilities.
Burp Suite is ideal for web security testers and penetration testers focusing on web application

vulnerabilities and manual testing.
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Thus, the optimal approach for security professionals would be to use both tools in combination
to achieve a comprehensive security assessment, covering both web applications and network
vulnerabilities effectively.
5.3 Recommendations
i.  Recommendations for Security Professionals: Use Nessus for network security and
periodic vulnerability scanning of IT infrastructure. Use Burp Suite for in-depth web
application penetration testing, especially for OWASP Top 10 vulnerabilities. Combine
both tools for a comprehensive security assessment covering networks and web
applications
ii. Recommendations for Future Research: Expand the study to real-world attack scenarios
using live environments instead of controlled test setups. Analyze additional security tools
such as OpenVAS, Qualys, or Acunetix for a broader comparison. Study the impact of

different configurations on the effectiveness of Nessus and Burp Suite.
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APPENDIX
Web Application Vulnerability Detection

Vulnerability Type Nessus Detections Burp Suite Detections
SQL Injection Moderate High
Cross-Site Scripting (XSS) Low High
Broken Authentication Low High
Security Misconfigurations Moderate High

Network Vulnerability Detection

Vulnerability Type Nessus Detections Burp Suite Detections
Open Ports High Moderate

Outdated Software High Low
Misconfigurations High Low

Weak Credentials High Moderate

False Positives and False Negatives

Metric Nessus Burp Suite
False Positives (%) 12% 8%
False Negatives (%) 15% 5%
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Scan Duration and Performance

Tool Average Scan Time Average Scan Time Resource Utilization
(Web Apps) (Networks)
Nessus 15 minutes 30 minutes High CPU & Memory
Burp Suite 25 minutes Not applicable Moderate CPU &
Memory
Usability and Reporting
Feature Nessus Burp Suite
Ease of use Moderate High
Report Clarity High Moderate
Customization Limited Extensive
Comparative Analysis Summary
Feature Nessus Burp suite
Web Application Coverage Strong in  infrastructure Strong in application-specific

Web Application Accuracy

Web Application Efficiency

Network Vulnerability
Coverage

Network Scanning Speed

vulnerabilities
High, some false positives
observed

Faster initial scans
Broad, OS, device, service

vulnerabilities
Fast
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vulnerabilities

High, interactive verification
possible
More comprehensive
coverage, longer scans
Focused on web servers and
related services

Slower



