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Preface

In crafting this book, our intention is to provide readers with a comprehensive
guide to the dynamic realm of Vulnerability Assessment and Penetration Testing
(VAPT). Our purpose is twofold: to educate and empower. We aspire to equip a
diverse readership, spanning from novices to seasoned IT professionals, with the
knowledge and practical skills required to navigate the ever-evolving landscape
of cybersecurity.

The scope of this book is ambitious yet focused. It delves deep into the intricacies
of VAPT, from its foundational principles to advanced techniques. We explore
VAPT project planning, governance, and the critical PPT (People, Process, and
Technology) framework, offering a holistic understanding of this vital practice.
Additionally, we elucidate the significance of pre-engagement strategies and the
imperative of choosing appropriate security assessments.

Our hands-on approach guides readers in setting up a VAPT test lab, mastering
reconnaissance, VA, and exploring practical network pentesting, web application
exploitation, wireless network testing, privilege escalation, bypassing security
controls, and report writing. It aims to ignite curiosity, foster skills, and equip
readers for cybersecurity, making safeguarding digital assets a shared mission
where theory meets practice.

Chapter 1: Beginning with Advanced Pen Testing — This chapter introduces
readers to advanced penetration testing and its vital role in modern cybersecurity.
It covers the core principles of VAPT, emphasizing the People, Process, and
Technology (PPT) framework. Pre-engagement techniques for understanding
client requirements and choosing appropriate security assessments are also
discussed. This chapter sets the stage for a comprehensive exploration of advanced
penetration testing techniques and principles in the subsequent chapters.

Chapter 2: Setting up the VAPT Lab - This chapter delves into the creation of an
advanced VAPT test lab using open-source tools. Discover how to interconnect
various computer systems and network devices, simulating real-world scenarios
while maintaining security measures. The VAPT lab serves as a crucial environment
for skill development, risk-free experimentation, and strategy formulation for
cybersecurity professionals, emphasizing its pivotal role in the field.
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Chapter 3: Active and Passive Reconnaissance Tactics — This chapter delves into
the crucial role of reconnaissance tactics in successful penetration testing. Learn
how to gather essential information about your target, adapting your approach
to various components of a computer system and the unique characteristics of the
target organization. Explore the treasure trove of data available on the internet
and discover the power of Open Source Intelligence (OSINT) in collecting vital
information from public sources, including email addresses, domain names, IP
addresses, employee details, hostnames, and DNS records.

Chapter 4: Vulnerability Assessment and Management - This chapter delves into
the realm of Vulnerability Assessment (VA) and its intricacies. Our primary aim is
to empower penetration testers and security experts with invaluable knowledge
in both manual and automated VA methodologies. By the chapter’s end, you will
have a comprehensive understanding of various VA techniques and best practices,
enabling you to identify and address vulnerabilities across diverse computer
infrastructures. Additionally, we explore the pivotal role of precise and targeted
patch management in optimizing the overall effectiveness of VA initiatives.

Chapter 5: Exploiting Computer Network — This chapter delves deep into the
practical realm of network penetration testing by actively exploiting vulnerabilities
discovered in previous sections. Exploitation serves a critical role in assessing
the true gravity of vulnerabilities and their potential consequences for the target
environment. We emphasize the significance of gathering intelligence about the
target environment before choosing a specific attack vector. Using open-source
tools and manual scripts within a controlled testing environment, we provide
hands-on experience that simulates real-world scenarios. Throughout this chapter,
you will gain valuable insights into the operational aspects of exploitation tools,
including Metasploit and Armitage.

Chapter 6: Exploiting Web Application - This chapter provides a comprehensive
introduction to web application exploitation, essential in today’s digital landscape.
It covers both fundamental and advanced vulnerability exploits, elucidating
common attack vectors, threat modeling, and the identification of technical and
business logic flows in web applications. By the chapter’s end, readers will possess
a thorough understanding of advanced web application exploitation techniques
and the expertise to conduct sophisticated assessments.
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Chapter 7: Exploiting Wireless Network — This chapter presents a comprehensive
exploration of wireless network pentesting, targeting diverse networks like Wi-
Fi and Bluetooth. Its primary focus is on revealing vulnerabilities and potential
threats within these networks while establishing effective countermeasures to
enhance security.

Chapter 8: Hash Cracking and Post Exploitation — This chapter takes you on
an engaging journey into privilege escalation and network pivoting. It explores
cutting-edge tools and techniques for password and hash cracking, as well as post-
exploitation procedures. By the end, you will gain a comprehensive understanding
of advanced penetration testing techniques to uncover vulnerabilities and enhance
security measures with precision and expertise.

Chapter 9: Bypass Security Controls - This chapter delves into the art of bypassing
security controls within computer networks, covering Windows security controls,
antivirus measures, and firewall protections. It also explores social engineering
and miscellaneous penetration testing techniques, offering valuable insights and
skills to assess and enhance the efficacy of security controls in computer networks.

Chapter 10: Revolutionary Approaches to Report Writing — This chapter delves
into the art of report writing, a crucial aspect of the industry. Assessments are
incomplete without well-crafted reports that meet required standards. It provides
insights through detailed reports, covering technical and logical vulnerabilities,
along with recommendations. This chapter also offers guidance on calculating
CVSS scores, assessing risk, prioritizing risks, and classifying severity. Additionally,
it explores creating impactful presentations and security dashboards to effectively
communicate assessment findings.
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CHAPTER 1
Beginning with
Advanced Pen
Testing

Introduction

Penetration Testing (PT) is a legally authorized practice that aims to identify
technical and logical flaws within computer systems, as well as to evaluate an
organization’s security controls, monitoring capabilities, and incident response
procedures. As technology continues to advance, the complexity of attack surfaces
increases, making Vulnerability Assessment and Penetration Testing (VAPT) a
crucial and well-established method for mitigating potential threats. By providing
insight into an organization’s security posture and accurate remediation solutions,
VAPT can safeguard businesses from data breaches and unauthorized access.

Today, adopting zero trust policies has become a crucial component of organizational
security, and VAPT is no exception. It plays an important role in ensuring proper
validation of inputs received from applications and devices.

This chapter covers the fundamental principles of VAPT project planning,
management, and governance. Italso delvesinto the People, Process, and Technology
(PPT) framework, which helps to clarify the role of individuals, processes, and
technology in VAPT practice. The chapter further explores VAPT methodology and
approach in detail, equipping Pen testers with an industry-oriented understanding
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of the practice. With this understanding and an agile approach, Pen testers can
execute enterprise-level testing practices smoothly and efficiently.

Before beginning a project, pre-engagement techniques can help auditing
organizations to clearly understand the scope and requirements of their clients and
accordingly, enlist the necessary toolsets, manpower, and deliverables. Additionally,
to choose the most appropriate security assessments for your organization, you must
be well-versed in the cybersecurity offerings available in the market and understand
the differences between them.

Note: Regular vulnerability assessments and penetration testing are essential
exercises for identifying, prioritizing, reporting, and remediating weak security
practices, threats, and vulnerabilities in your computer infrastructure. By
performing these exercises on a regular basis, organizations can proactively
mitigate potential threats and safeguard their systems against malicious attacks.

Structure

In this chapter, we will discuss the following topics:
e Fundamentals of VAPT
e Advanced penetration testing techniques and strategies
e Business and compliance requirements for VAPT
¢ Industrial approach and methodology in VAPT
e Security audit standards and frameworks: Best practices
¢ Pre-engagement interaction with customers
¢ Designing the Scope of Work for security audits
e Project planning and governance in VAPT

e Delivery and customer success tactics in VAPT

Objectives

The primary aim of this chapter is to provide cyber security professionals and
organizations with an in-depth understanding of advanced VAPT approaches and
methods. By reading this chapter, you will learn not only about the VAPT approach
but also about its standards, frameworks, scope designing, customer engagement,
project management, governance, and customer success strategies.
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Advanced VAPT approaches and methods can effectively identify and prioritize
vulnerabilities based on their severity, enabling organizations to focus their efforts
on addressing the most critical vulnerabilities. This approach can enhance the overall
efficiency of the VAPT process and lead to more successful outcomes. This chapter
is also beneficial for individuals and organizations seeking to understand why they
need VAPT services, as well as which services would be most beneficial to their
business based on relevant regulatory or industry standards.

Fundamentals of VAPT

Vulnerability Assessment and Penetration Testing (VAPT) is a methodical and
risk-based approach for identifying security vulnerabilities within computer
infrastructure. VAPT audits utilize a combination of automated tools and manual
efforts to detect all potential vulnerabilities that malicious actors may exploit.

The vulnerability life cycle refers to a vulnerability’s stages, from its discovery to its
resolution. Figure 1.1 provides a visual representation of this process:

Figure 1.1: Vulnerability Life Cycle

Vulnerability Assessment

Vulnerability Assessment (VA) can only detect weaknesses in the targeted system.
However, it cannot differentiate between findings that have the potential to be
exploited and cause damage to the system.
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Penetration Testing

Penetration Testing (PT) is a sequential exercise that builds on vulnerability
assessment results. In this process, the pen tester identifies vulnerabilities and
exploits them to gain access and exfiltrate data. Additionally, penetration testing
evaluates the system through the access gained after exploitation to determine the
sensitivity of the accessible data.

For example, if banner grabbing identifies an outdated version of a service and
the pen tester has included all relevant CVEs/CWEs in their report, that would be
classified as a vulnerability assessment. However, if the pen tester is able to gain
access to the server or obtain a desired response through the use of an exploit, then
this would fall under the category of Penetration Testing.

Note: A pen tester should not be content with identifying only the obvious
vulnerabilities and then stop working. Given the ever-increasing complexity of
attack surfaces, a great deal of effort is required to thoroughly test and secure
systems against potential threats.

Advanced penetration testing techniques
and strategies

A decade ago, when organizations did not prioritize cyber security, basic technical
knowledge was enough to conduct a vulnerability assessment scan using automated
tools. However, this approach can now only identify known and technical
vulnerabilities. As technology and VAPT methodology have evolved, modernization
is crucial. For instance, the attack payload must be advanced and Fully Undetectable
(FUD) to bypass security controls effectively. It is essential to have objective-oriented
testing approaches that define why a network firewall or web application firewall
needs to be bypassed during the audit. Advanced VAPT approaches use more
sophisticated tools and techniques to detect and exploit vulnerabilities, offering
numerous benefits, as shown in Figure 1.2.
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Figure 1.2: Advanced approach for VAPT

To ensure timely and comprehensive detection of all vulnerabilities, your risk-based
approach must be both agile and advanced. Advanced penetration testing can help
you not only detect vulnerabilities but also identify the most effective security
controls for your computer infrastructure. Pen testers must possess a comprehensive
understanding and skill set to accurately audit key sensitive areas of the business.

The traditional VAPT phase of asset discovery, which was once considered the
most essential, has evolved into attack surface management. This is a well-planned
approach to continuously discovering, inventorying, tagging, and monitoring the
status of IT assets in an organization’s infrastructure. The attack surface is constantly
changing and s a critical consideration for organizations of all sizes. By implementing

effective attack surface management practices, both system owners and CISOs can
gain visibility into their organization’s IT infrastructure.

Note: In some cases, vulnerabilities in a system’s business logic flow can result
in a greater impact than technical vulnerabilities, as these types of vulnerabilities
may require less technical expertise and a smaller toolset to exploit.



