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Preface

Mobile devices have become an integral part of our lives, making it crucial to ensure the
security of the applications and systems that run on them. As the demand for mobile
security professionals grows, Penetration Testing with Kali NetHunter provides a
comprehensive guide to the powerful Kali NetHunter platform, equipping readers with
the essential tools and techniques for effective mobile penetration testing on Android and
iOS devices.

This extensive resource will teach readers how to set up and configure Kali NetHunter
on various devices, including rooted and unrooted Android devices. Additionally, details
about jailbreaking iOS devices will be discussed. The book covers many critical topics,
such as attacking smartphone applications, mobile application penetration testing, web
app penetration testing for mobile devices, and assessing sensor and hardware security
via mobile applications. Readers will explore advanced pentesting techniques, discover
how to document findings, develop remediation plans, and explore the future of mobile
penetration testing and security trends. Readers will gain hands-on skills to conduct mobile
penetration tests through the guided exploitation of intentionally vulnerable applications.

Upon completing Penetration Testing with Kali NetHunter, readers will gain a deep
understanding of mobile security testing methodologies and become proficient in using
Kali NetHunter for mobile penetration testing. With the skills and knowledge acquired
from this book, readers will be well-equipped to identify vulnerabilities, strengthen
security measures, and protect their mobile applications and devices from potential threats.

With this book, you will gain the knowledge and skills to become a penetration tester
focusing on mobile devices and technologies. I hope you will find this book informative
and helpful.

Chapter 1: Introduction to Mobile Penetration Testing — The readers are introduced
to the pivotal role of mobile security amidst the ever-evolving digital landscape, with a
spotlight on the contrasting security paradigms of the Android and iOS platforms. The
chapter presents Kali NetHunter, an Android-centric penetration testing suite from the
creators of Kali Linux, showcasing essential tools like Metasploit, Nmap, Burp Suite,
and Wireshark for identifying and exploiting vulnerabilities in mobile applications and
networks. It elucidates common mobile application vulnerabilities—from insecure data
storage to insufficient transport layer protection—and outlines the mobile penetration
testing process from reconnaissance to remediation. This foundation equips readers with
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a robust understanding of mobile security, the intricacies of Android and iOS, and the
strategic application of Kali NetHunter in safeguarding mobile devices and applications
against emerging threats.

Chapter 2: Setting Up Your Device — It takes readers through the meticulous process of
installing and configuring Kali NetHunter across a spectrum of devices, from rooted to
unrooted Android gadgets, paving the way for a solid start in mobile penetration testing.
It outlines the crucial steps for unlocking bootloaders, flashing custom recoveries, and
rooting with TWRP and Magisk while covering chroot deployments on unrooted devices.
The narrative extends to jailbreaking iOS devices, shedding light on methods and tools
like uncOver, checkraln, and Chimera, and installing Cydia to access a wider array of
security resources. It sets up virtual landscapes for enthusiasts without physical devices
using Android emulators and the iOS Simulator, creating a robust testing environment.
Equipped with this chapter, readers will emerge skilled in preparing Android and iOS
platforms for penetration testing, regardless of their hardware availability, marking a
significant leap in their mobile security journey.

Chapter 3: Mobile Penetration Testing Methodology — It delves into the intricacies of
Mobile Penetration Testing Methodology, a critical aspect of cybersecurity in the age
of ubiquitous mobile devices. We will start by exploring standard penetration testing
processes, including planning, reconnaissance, scanning, gaining and maintaining
access, and analysis and reporting. Then, the focus shifts to the specialized domain of
mobile penetration testing, dissecting its unique challenges and techniques. This involves
a detailed look at both testing mobile devices and utilizing mobile devices as tools in
penetration testing. From the static and dynamic analysis of mobile apps to the setup
and exploitation techniques using mobile devices, this chapter is designed to offer a
comprehensive understanding of the current landscape and methodologies in mobile
penetration testing.

Chapter 4: Attacking Android Applications - It is a comprehensive exploration of
Android's ecosystem, delving into its history, internal workings, and the unique aspects
of Android applications. We will unravel the complexities of Android's architecture,
examining its specific idiosyncrasies, the sandbox environment, and the permissions
model that underpins its security. The discussion will extend to critical features like Secure
Interprocess Communication, Paranoid Networking, and hardware-backed security.
We will also shed light on the roles of Google Play Protect and the Android Keystore in
safeguarding the platform. Much of the chapter is dedicated to the intricacies of Android
security testing, covering everything from common vulnerabilities and malware to the
specifics of Man-in-the-Middle attacks. This chapter is designed to provide a thorough
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understanding of the multiple layers of security within the Android platform, equipping
readers with the knowledge to navigate and secure this widely used operating system
effectively.

Chapter 5: Attacking iOS Applications — It delves into the sophisticated methodologies for
penetration testing on iOS applications, equipping readers with knowledge of client- and
server-side vulnerabilities. Emphasizing a hands-on approach, the chapter explores key
tools and technologies, such as Burp Suite for network traffic analysis, Frida for dynamic
app analysis, Hopper for reverse engineering, MachOView for binary inspection, and
Cydia Impactor for installing modified applications. These tools are crucial for identifying
and exploiting vulnerabilities, ranging from flawed programming and insecure data
storage on the device side to insecure server configurations and scripting issues. This
comprehensive examination aims to empower readers with the skills to detect, exploit,
and ultimately strengthen the security of iOS applications, contributing to a more secure
digital ecosystem.

Chapter 6: Mobile Device Penetration Testing for Web Applications — It addresses
the unique challenges of diverse operating systems, varied device configurations, and
fluctuating network conditions. We discuss the nuances of operating systems like Android
and iOS, each with distinct security features and vulnerabilities, from Android's open-
source transparency to iOS's closed yet potentially exploitable ecosystem. The exploration
extends to device configurations, where simple misconfigurations can lead to significant
security risks and the impact of varying network conditions, such as the vulnerability
shifts between secure and public networks. Addressing critical vulnerabilities like SQL
injections, the chapter emphasizes rigorous testing methods, including input validation,
to reinforce application security. This journey transcends mere vulnerability identification,
aiming to fortify mobile applications, enhance overall ecosystem security, and adopt an
attacking-to-protect approach, ensuring a comprehensive understanding of static and
dynamic analysis and behavioral testing in mobile device penetration testing.

Chapter 7: Working with Kali NetHunter - It discusses the fascinating evolution of
Kali NetHunter, tracing its development from the roots of Kali Linux, a Debian-based
distribution, to its integration with NetHunter, an open-source Android penetration
testing platform. This combination creates an unparalleled tool for exploiting various
vulnerabilities via mobile devices. Central to NetHunter's prowess is its bespoke kernel,
enabling 802.11 wireless injections, monitor mode, and the capability to launch Human
Interface Device (HID) attacks. Furthermore, NetHunter brings the power of a complete
Kali Linux desktop environment to Android devices, significantly enhancing mobile pen
testing. We explore NetHunter's extensive toolset for wireless network analysis, including
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Aircrack-ng and Kismet. The chapter also covers network scanning and exploitation
tools such as Nmap, the renowned network mapper, and Metasploit, a comprehensive
framework for crafting and executing exploit code. By the end of this chapter, readers
will have a thorough understanding of the histories, functionalities, and applications of
both Kali and NetHunter, solidifying their knowledge of advanced penetration testing
techniques.

Chapter 8: Advanced Pentesting Techniques - It immerses readers in the specialized
field of advanced penetration testing techniques tailored for mobile devices. Given the
pervasive usage of smartphones, penetrating these devices forms a crucial part of red
team operations. You will be diving into an array of intricate methodologies ranging
from network-based attacks to binary exploitation and peripheral integrations, all in the
context of mobile devices. Specifically, you will learn how Kali NetHunter enhances these
operations.

Chapter 9: Developing a Vulnerability Remediation Plan - The readers will acquire the
skills needed for detailed documentation, effective communication, and development of
remediation plans following mobile penetration tests. It explores a range of technologies
and methodologies essential for managing and reporting the results of these tests, with a
particular focus on mobile security challenges. The chapter introduces tools like Dradis,
Faraday, and KeepNote for creating structured reports that catalog vulnerabilities with
supportive narratives and evidence, which are crucial in complex mobile environments.
It emphasizes the need for clear communication with stakeholders, providing compelling
strategies to present vulnerability data to different audiences, from technical teams to
upper management. Best practices in both visual and written presentations are covered
to ensure effective conveyance of remedial urgency. The latter part of the chapter guides
readers through developing actionable remediation plans, utilizing frameworks like the
OWASP Mobile Security Testing Guide and the OWASP Mobile Application Security
Verification Standard. These resources offer structured remediation approaches, including
best practices and checklists for mobile contexts. Readers will learn to create comprehensive
action plans, prioritize remediation tasks using scoring systems like CVSS and DREAD,
and gain insights into ongoing risk mitigation strategies.

Chapter 10: Detecting Vulnerabilities on Android Apps - It dives into the intricacies of
Android application security with a hands-on approach, moving from abstract concepts to
practical applications. You will learn through real scenarios, like exploiting insecure data
storage with Android Debug Bridge (ADB) and examining SQLite databases for sensitive
data. The chapter assumes a basic understanding of Android, exploring the anatomy
of apps, including AndroidManifest.xml, APK structure, and coding in Java or Kotlin.
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It emphasizes that mastering Android security is a continuous journey, adapting to new
updates from Google and evolving threats, equipping you with skills and insights for
proactive security management in the dynamic world of Android applications.

Chapter 11: Hands-on Practice: Vulnerable iOS Apps - It dives into iOS application
security, debunking the myth of invincibility and providing a hands-on guide to uncovering
and defending against potential threats. It emphasizes the importance of familiarizing
oneself with iOS development tools like Objective-C or Swift, Xcode, and the iOS SDK
for development and security analysis. Readers will explore static analysis using tools
like Clang Static Analyzer and dynamic analysis through Frida and Cycript, which allow
real-time examination and manipulation of running applications. This journey through
iOS security is not just theoretical; it is a practical, hands-on approach to understanding
and mitigating the vulnerabilities that can exist even within tightly controlled ecosystems,
preparing readers to navigate and fortify the complex terrain of iOS application security.

Chapter 12: Mobile Security Career Roadmap - It delves into the wide arena of mobile
security careers, exploring the journey from foundational knowledge to specialized
expertise. We will dissect essential skill sets, from programming to reverse engineering,
and navigate the spectrum of professional certifications like OSCP, CEH, and GIAC. Key job
roles such as Penetration Testers, Mobile Application Security Analysts, and Researchers
are highlighted, detailing the skills and mindset required for each.

Chapter 13: The Future of Pentesting and Security Trends- It discusses mobile penetration
testing, which continually evolves with technological advancements. As new opportunities
arise, so do novel threats, creating a dual-sided landscape of innovation and vulnerability.
Mobile technology advancements offer immense benefits but introduce complex
challenges, with threat actors exploiting new vulnerabilities. Mobile penetration testers
must, therefore, anticipate future threats, staying ahead of technological developments to
ensure robust security from the outset. This chapter explores the future of mobile security,
examining current trends and their potential implications. It underscores the need for
continuous adaptation, vigilance, and innovation in safeguarding the digital realm against
emerging threats as technology advances into new frontiers.
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CHAPTER 1

Introduction to Mobile
Penetration Testing

Introduction

The digital landscape is undergoing a profound transformation driven by the ubiquitous
presence of mobile devices. Smartphones and tablets have transcended their roles as mere
communication tools, becoming integral to all aspects of daily life. This chapter opens
by highlighting the growing need for mobile security in an era where these devices store
sensitive personal and business data. We will explore the rise of smartphones and tablets
and their profound impact on our daily lives, setting the stage for a deep dive into the
criticality of mobile security. The journey from the early days of Android and iOS to their
current market dominance provides essential context to understand their role in the digital
age. As we progress, the chapter will unfold the unique security features and challenges
inherent to these platforms, underlining why a specialized focus on mobile security is not
just important but essential in today's tech-centric world.

Structure

In this chapter, we will discuss the following topics:
e The growing need for mobile security
e Mobile platforms: Android and iOS
e Overview of Kali NetHunter
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2 Penetration Testing with Kali NetHunter

e Common mobile application vulnerabilities
¢ The mobile penetration testing process
e Technologies, software, and tools used in mobile penetration testing

e Mobile penetration testing methodologies

Objectives

The primary objective of this chapter is to provide a practical guide to securing mobile
devices and platforms. We will delve into platform-specific security aspects of Android
and i0S, examining their histories, market shares, and the key differences that influence
their security postures. A special focus will be on Kali NetHunter, a tool that epitomizes
the convergence of mobile flexibility with powerful penetration testing capabilities.
The chapter aims to equip readers with the knowledge to set up and effectively use
Kali NetHunter, understand common mobile application vulnerabilities, and engage in
rigorous mobile penetration testing processes. By integrating technologies, software, and
tools essential for mobile security, we aim to present a structured methodology for mobile
penetration testing, emphasizing the importance of staying current with emerging threats
and vulnerabilities. This comprehensive approach ensures that readers are not only aware
of the risks but are also prepared with the tools and techniques to address them, fostering
a collaborative environment with developers and stakeholders to bolster mobile security.

The growing need for mobile security

In a world where mobile devices are increasingly integral at the core of personal and
professional lives, the need for robust mobile security has never been more critical. This
section delves into the escalating threats in the mobile landscape, where the convenience
of smartphones and tablets comes with the heightened risk of cyberattacks. From
sophisticated malware targeting mobile banking apps to exploiting vulnerabilities in
operating systems and apps, the spectrum of threats is vast and evolving. We will examine
the current state of mobile security, highlighting the emerging trends in attacks and the
corresponding necessity for stronger defense mechanisms. This overview underscores the
risks and sets the stage for understanding the tools and strategies essential for protecting
mobile devices in this ever-connected digital era.

The rise of smartphones and tablets

The rise of smartphones and tablets can be traced back to the early 2000s when devices
like the Palm Pilot and the Nokia Communicator began to combine the functionalities
of a phone and a computer. The smartphone market exploded with the introduction of
Apple's iPhone in 2007, followed by the release of the first Android-powered device in
2008. Today, smartphones and tablets have become integral to people's lives, offering
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Introduction to Mobile Penetration Testing 3

various functionalities, including communication, productivity, entertainment, and much
more.

In the early 2000s, the landscape of mobile technology began a significant transformation
with the introduction of devices that combined the capabilities of a phone and a computer.
Among these early pioneers were the Palm Pilot and the Nokia Communicator. As these
continued to evolve, they began offering an increasingly wide range of functionalities.
Communication capabilities expanded beyond voice calls and text messages to include
emails, instant messaging, and video calls. Productivity tools like calendars, note-taking
apps, and document editing software became commonplace, allowing users to work
independently. At the same time, mobile devices started to serve as portable entertainment
centers, providing access to music, movies, games, and social media platforms.

The convergence of these diverse features in a single, handheld device transformed how
people interacted with technology and each other. Smartphones and tablets became more
than just tools; they became extensions of ourselves, intimately connected to our daily
routines and personal identities. This deep integration of mobile technology into our lives
has also resulted in a greater sense of connection with others, as we can now instantly
share our experiences, thoughts, and emotions through various digital platforms.

As we embrace the convenience and connectivity smartphones and tablets offer, we
must acknowledge the potential security risks accompanying these powerful devices.
The widespread adoption of mobile technology has made it an attractive target for
cybercriminals and hackers, who seek to exploit vulnerabilities and gain unauthorized
access to sensitive data. Consequently, understanding and addressing mobile security
concerns has become critical for responsible device usage in the digital age. As we continue
to rely on mobile technology for communication, productivity, and entertainment, it is
crucial that we also prioritize mobile security to protect our devices and the valuable
information they contain.

Figure 1.1: Examples of highly mobile technology
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The impact of mobile devices on daily life

One of the most significant changes mobile devices bring is the ease with which we can
access information. With the world at our fingertips, we can instantly search for answers
to questions, stay updated on current events, and learn about new topics at a moment's
notice. This unprecedented access to information has not only empowered individuals but
also fostered a more informed and engaged global community.

In addition to facilitating access to information, mobile devices have given rise to new
forms of communication. Text messaging, social media, and video conferencing apps have
expanded our ability to connect with others, transcending geographical boundaries and
time constraints. These innovative communication channels have enabled us to share our
thoughts, feelings, and experiences with friends, family, and strangers, fostering a sense of
global connection and shared humanity.

Another remarkable aspect of mobile devices is their capacity to host an ever-growing range
of applications designed to improve our daily lives. GPS navigation has revolutionized
how we travel, making it easier than ever to explore unfamiliar places. Online banking
and e-commerce apps have streamlined financial transactions, while social networking
platforms and video streaming services provide endless entertainment and social
interaction opportunities.

As we continue to rely on mobile devices for an increasing variety of tasks, the amount of
personal and sensitive data being stored and transmitted through these devices has grown
exponentially. From contact information and financial details to health records and private
messages, our devices hold a treasure trove of data that is both valuable and vulnerable.
This abundance of sensitive information has made mobile devices attractive targets for
cybercriminals who seek to exploit security weaknesses and gain unauthorized access to
our data.

Given these risks, we must prioritize mobile security and proactively protect our devices
and their information. Staying informed about potential threats, following best practices
for securing our devices, and remaining vigilant in the face of ever-evolving cyber risks,
we can enjoy the many benefits of mobile technology while safeguarding our privacy and
personal data.

Mobile security significance in the digital age

The pervasive use of mobile devices in our daily lives has led to an ever-growing need
for robust security measures to safeguard the sensitive data these devices store and
transmit. Cybercriminals have recognized the potential for exploiting vulnerabilities in
both hardware and software as we rely more heavily on smartphones and tablets for
various tasks. These bad actors aim to gain unauthorized access to personal information
and infiltrate corporate networks, making mobile security a top priority in the digital age.

Kup ksigzke


http://helion.pl/page354U~rt/e_41rj_ebook

Introduction to Mobile Penetration Testing 5

As cybercriminals increasingly target mobile platforms, individuals and businesses must
proactively protect their devices and valuable information. This includes staying informed
about potential threats, updating devices with the latest security patches, and following best
practices for securing mobile devices. Taking these precautions, users can mitigate the risks
associated with mobile technology and enjoy its many benefits with greater peace of mind.

In addition to the security challenges individual users face, the widespread adoption of
mobile devices in the workplace has introduced new concerns for organizations. Often
referred to as the Bring Your Own Device (BYOD) trend, this phenomenon involves
employees using their devices for work-related tasks, blurring the lines between personal
and professional data. While this approach can offer increased flexibility and productivity
for employees, it also presents potential security risks that must be addressed by
organizations.

To manage the security challenges associated with BYOD, organizations must develop
comprehensive policies and guidelines that outline the proper use of personal devices in
the workplace. This may include specifying which devices and applications are permitted,
implementing secure methods for accessing corporate networks and data, and providing
training and resources to help employees maintain the security of their devices. By
establishing clear expectations and providing ongoing support, organizations can balance
the benefits of BYOD and the need to protect sensitive data and resources.

Templates for this type of policy are widely available online, but the author recommends
this one from PurpleSec:

https://purplesec.us/resources/cyber-security-policy-templates/bring-your-own-device/

Considering the many security challenges presented by the introduction of mobile devices
into businesses and our daily lives, defenders need to understand what attackers already
know. By gaining the ability to conduct penetration testing on and with mobile platforms,
devices can be more robustly secured against attack. Through threat modeling and
hands-on experience with attacking mobile devices, creating a more secure mobile device
ecosystem will be possible.

Mobile platforms: Android and iOS

Although there have been other options along the way (Windows Phone OS was
discontinued in 2015), the primary smartphone operating systems are Android and iOS.
Although many options exist, such as Ubuntu Touch, PureOS, Blackberry OS, and Manjaro
OS, the primary focus of this text will be Android and iOS. Let us take a look at each.

A brief history of Android and iOS

Android, the open-source mobile operating system developed by Google, debuted in 2008,
revolutionizing the mobile technology landscape. The open-source nature of Android
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offered a unique advantage, allowing manufacturers and developers to freely access and
modify its code to suit their needs better. As a result, Android rapidly gained popularity
and garnered support for a wide range of devices, from budget smartphones to high-
end flagship models. This flexibility and versatility made Android an attractive choice
for manufacturers and developers, who could tailor the platform to create unique user
experiences.

Android’s development was closely followed by the rise of its app ecosystem, which
provided developers with the tools and resources to create an array of applications for
Android devices. This vast and diverse app landscape has been instrumental in the
widespread adoption of Android, giving users access to countless applications that cater
to their specific needs and preferences. As the Android platform continues to evolve, its
open-source roots remain a driving force behind its ongoing innovation and growth.

Meanwhile, iOS, the closed-source mobile operating system developed by Apple, was first
introduced in 2007 with the launch of the groundbreaking iPhone. iOS quickly gained
a reputation for its sleek design, intuitive user interface, and seamless user experience,
setting a new standard for mobile technology. The success of the iPhone and the subsequent
release of the iPad solidified iOS's position as a dominant force in the mobile device market,
with Apple's products becoming synonymous with quality and innovation.

Apple's closed-source approach to iOS has allowed the company to maintain strict control
over its hardware and software, ensuring a consistent and polished experience across its
devices. This level of control has also enabled Apple to prioritize security and privacy
features, providing users with a sense of trust and confidence in their devices. While the
closed-source nature of iOS may limit customization options compared to Android, it has
fostered a cohesive and user-friendly ecosystem that appeals to many consumers.

Android and iOS represent two distinct approaches to mobile operating systems, each with
unique strengths and appeal. Android's open-source nature has allowed for a high degree
of customization and flexibility, making it an attractive choice for various manufacturers
and developers. On the other hand, iOS's closed-source model has enabled Apple to
create a polished and cohesive ecosystem known for its sleek design and seamless user
experience. Both platforms have played a pivotal role in shaping the mobile technology
landscape, offering users various options to suit their preferences and needs.

Market share and usage statistics

Android and iOS are undoubtedly the two giants of the global smartphone market, with
both platforms enjoying widespread popularity and success. Their combined dominance
has shaped the mobile landscape, setting innovation and user experience standards. While
Android and i0OS share many similarities, their distinct differences have led to a significant
disparity in market share, with Android taking the lead due to its widespread adoption by
multiple manufacturers.
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As of January 2024, according to StatCounter, Android held an impressive 69.94% of the
global mobile operating system market share. This sizable lead can be attributed to several
factors, including Android's open-source nature and support for various devices. With
multiple manufacturers producing Android-powered smartphones and tablets, consumers
can access various devices at various prices. This diversity and flexibility have contributed
to Android's broad appeal and widespread adoption, allowing the platform to capture a
substantial market share.

In contrast, iOS held around 29.32% of the global mobile operating system market share
as of January 2024. While this figure may seem small compared to Android's dominance,
it is essential to note that iOS is exclusively available on Apple's devices. Given Apple's
focus on producing premium smartphones and tablets, its market share is considerable,
reflecting the brand's strong appeal and loyal customer base. Apple's emphasis on design,
user experience, and security has helped the company carve out a significant portion of
the market despite the platform's exclusivity.

The dominance of Android and iOS in the global smartphone market is expected to
continue, with both platforms constantly evolving and expanding their user base.
Android's open-source approach and support for a diverse range of devices will likely
continue to attract manufacturers and developers, further solidifying its market share. At
the same time, Apple's commitment to design excellence, seamless user experience, and
robust security features will ensure that iOS maintains its strong presence in the market.

Key differences between the platforms

Android and iOS, while both powerful and widely popular mobile operating systems,
have several key differences that set them apart. One of the most significant differences
between the two platforms is their approach to openness and customization. Android,
being open-source, allows manufacturers and developers a high degree of flexibility in
customizing the operating system to suit their specific needs. This openness has led to a
diverse range of devices and user experiences within the Android ecosystem, catering to
various preferences and budgets.

The open-source nature of Android also extends to its app distribution model, which
permits the existence of third-party app stores alongside the official Google Play Store.
This flexibility allows developers to distribute their apps through multiple channels while
users can choose from a wider range of sources to find and install applications. However,
it is essential to note that third-party app stores can sometimes pose security risks due
to the potential presence of malicious apps. Users must exercise caution and ensure they
download apps from trusted sources to maintain the security of their devices. We will
be using a third-party app store for testing later, so the safe operation of third-party app
stores is within the scope of this book.

Meanwhile, iOS adopts a closed-source approach, running exclusively on Apple devices
such as the iPhone, iPad, and iPod Touch. This exclusivity ensures a consistent and polished
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