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Preface

Humankind has ventured into the time of the Industrial Revolution 4.0. Industry 4.0 could
be a standard term to portray the fourth-generation Industrial Revolution that we are
encountering these days. With each passing day, innovations such as cloud computing, the
IoT, and mechanical technology are disturbing the conventional manufacturing process.
With computerization, the IoT, and data analytics making production methods more and
more intelligent, smart, and productive, the Industrial Revolution 4.0 has been evidently
apparent. To all intents and purposes, this transitional move to digitization and robotization
1s known as “Industry 4.0.”

However, this stage of the industrial revolution has introduced challenges, especially in
terms of cybersecurity threats. Around the world, cybersecurity specialists have been
concerned around the suggestions of Industry 4.0. In an age where everything is hyper-
connected, industries have recently become more defenseless than ever. In other words,
digitally connected industries are more vulnerable to assailants who are looking to abuse
assets and information. As a result, the need for compelling cybersecurity measures inside
an [loT-enabled generation environment is posing a genuine threat to new-age industrial
revolution systems and methods.

Nowadays, smart manufacturing plants and supply chains are consistently associated by
means of an Industrial Internet of Things (IIoT) that makes use of IP addresses to associate
and communicate inside and outside the production line. These internet-connected gadgets
are always vulnerable to unauthorized access without legitimate cybersecurity measures.

Therefore, we attempt to provide a significant effort to identify and combat these risks,
in the form of present book, Cybersecurity: Ambient Technologies, loT & Indusiry 4.0
Implications. The book contains 12 chapters.

Chapter 1 covers the general security services and modeling aspects associated with any
system. It also looks at the latest research done on such services and security models. The
chapter explores the risks associated with a system and how, for a specific use-case of
virtual reality implementation, we help the reader to see what risks can be mapped out and
tackled. This chapter acts as a baseline for an individual to understand security services,
the risks associated with a system, and the security models available, which can be used
while designing a system.

Chapter 2 discuses the IDS approach, and methodology and different types of computer
and network attacks. The latest trends, issues, and future research issues regarding
intrusion detection systems are also presented. The chapter addresses the emerging
research issues in designing reliable and accurate ID systems.

Chapter 3 defines the ethics and techno-ethics concepts, along with the main challenges
and issues for ethics in technology. The chapter explains the main applications of
cybersecurity, considering two main types: secure web applications and secure mobile
applications. Finally, it explores the ethics for cybersecurity applications. This includes
user privacy, freedom of speech, intellectual property rights, legal protections, and
responsibility for crimes.

Chapter 4 presents the dependency on the technology that defines cloud computing and
the [oT. Consumers face challenges from the risk of security flaws surrounding data



privacy, loss, theft of intellectual property, insecure APIs, etc. These can become huge risks
for any organization, as described in the chapter.

Chapter 5 discusses the software’s Internet of Things, hardware, telecommunication
network, and related technology issues required for these projects. Smart mobility
applications and data are integral parts of the system, and therefore, problems related to
data and their privacy may arise. The chapter deals with the security concerns of the public,
legal issues, etc. Finally, the chapter discusses various levels of regulatory requirement and
their roles.

Chapter 6 discusses various models of digital forensics, underlying principles, the
concept of cryptography, and its impact on the domain of digital forensics. The chapter also
addresses the impact of related technologies on human life, as Industry 4.0 has had a
tremendous impact on these arcas, enabling them, as well as enforcing the acceptance of
such smart technologies in various aspects of our lives.

Chapter 7 proposes a mathematical model for malware attacks through the IoT,
considering proper vaccination. The existence and uniqueness of the model have been
proven. The infection-free and endemic equilibrium points have been found successfully.
This model explains how the basic reproduction number determines the local and global
stability of the system in [oT devices. It adapts the vaccination-based IoT devices in the
network for protecting against malware attacks. The numerical simulations are critically
analyzed and performed to validate the developed model.

Chapter 8 endeavors to build up a mechanized framework on rice plant disease detection
using the IoT, which recognizes the presence of infection in the leaves and soil. There are
various factors that determine pH, temperature, moisture, DHT 11, and TCS 3200 to detect
the current position of the soil and plant. Those sensor values are sent, using an Ethernet
shield, to be stored on an IoT server. Here, we have created a framework to detect the
current condition of the plants’ environment. We then analyze the current situation of the
environment by comparing it with the healthy plant's actual values and show it on our
constructed platform.

Chapter 9 focuses on the security issues of e-health care systems and provides the
methodology to assure security. Various security protocols have been proposed, including
an energy-cfficient routing protocol, a secure protocol for user authentication and key
agreement, a node-to-node authentication protocol, eliminating the man-in-middle attack, a
lightweight anonymous authentication protocol for network security, and a trust key
management protocol for biomedical smart devices. Finally, the chapter also discusses
security protocols for biomedical smart devices.

Chapter 10 discusses different access control mechanisms associated with the health
care system. In today’s world, data has become the most important thing. Therefore, data
privacy and security are crucial. In any information system, the satisfactory security of
data, as well as access control by the owner of the data, are the primary requisites. Health
care information systems have very crucial data on the patient. Therefore, the chapter
concentrates on electronic health record information systems, which require the
development of a strong mechanism to protect unauthorized access to the data.

Chaprer 11 identifies approaches combining several classification techniques with PSO
for intrusion detection. A general presentation of the PSO algorithm is provided. PSO-
based techniques for intrusion detection are introduced and detailed. The most common
datasets and evaluation measures are discussed. Finally, a summary discussion about PSO-
based intrusion detection techniques is provided, along with possible directions and
insights.

Chapter 12 introduces the various types of vulnerabilities and their mitigation
techniques. The biggest challenge for an organization is to prevent the web applications or
portals from unauthorized activities, because web applications are available to all users



24/7, through the internet. Therefore, violating an implicit or explicit security policy is
discussed, to counter the system’s hardware or software vulnerabilities.

We hope that the works published in this book will serve the communities concerned
with cybersecurity, the 10T, and Industry 4.0.
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