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Preface


This comprehensive book delves into the multifaceted realm of edge computing security, emphasizing the crucial role of automation in safeguarding edge environments. Exploring the intersection of edge computing with Artificial Intelligence and Machine Learning, it underscores the significance of decentralized data processing for various industries. Addressing fundamental concepts, it demystifies edge computing’s relevance in today’s data landscape while emphasizing the pivotal roles of data engineering, monitoring, and security.

By meticulously examining the layers of information technology, this book provides a nuanced understanding of the indispensability of edge computing security. Bridging theory with practical insights, it offers diverse use-case scenarios, including insights into the Internet of Things (IoT) within the edge computing ecosystem. Moreover, it elucidates how AI and Machine Learning stand to gain from edge computing, elucidating its suitability and benefits.

Serving as an invaluable resource for both novice and seasoned learners, this book offers a structured approach to learning about edge computing, complemented by real-world examples. From outlining the necessity of secure edge computing to detailing its intricacies across 10 comprehensive chapters, it illuminates the vital role of cybersecurity in this domain. Whether readers seek theoretical knowledge or practical application, this book serves as a trusted companion, providing insights, frameworks, and the latest technological tools to secure edge computing environments effectively.

Chapter 1 covers the extraordinary journey to explore the foundations, principles, and applications of IoT and edge computing. Readers will learn the core concepts underpinning this technological convergence and its profound impact on industries and societies worldwide. From smart cities and healthcare to agriculture and manufacturing, the transformative power of IoT and edge computing permeates our modern existence. The chapter will uncover the visions of pioneers and trailblazers who have shaped this technological marvel. Simultaneously, it will peer into the horizon of possibilities yet to be unveiled, embracing the unique synergy between the IoT and edge computing. The chapter gives details of the IoT ecosystem, use cases, and benefits of IoT.

Chapter 2 explores the importance of edge computing and its potential to transform applications by overcoming the constraints of centralized cloud computing. Readers will gain insight into the distinctions between edge computing and cloud computing, as well as how to utilize ping tools to gauge latency. Through an examination of data center decentralization, readers will uncover the fundamentals of edge computing and familiarize themselves with the hardware of edge devices. Additionally, the chapter will delve into various operating systems for edge computing, including containerization at the edge. Finally, readers will discover a range of use cases for edge computing, including those involving AI models at the edge.

Chapter 3 uncovers edge networking, encompassing both edge LAN and edge WAN. By the end, readers will possess a comprehensive grasp of convergence types across LAN and WAN landscapes. Exploring further, readers are acquainted with edge routing protocols and Quality of Service (QoS) implementations at the edge. Additionally, the chapter sheds light on edge network security measures. Throughout this discourse, users will uncover the practical applications of edge networking, understanding its significance and its pivotal role at the periphery. Furthermore, they will gain insights into programming and coding the edge infrastructure, leveraging open-source tools like Ubuntu for implementation.

Chapter 4 delves into the IoT threat landscape, exploring the proliferation of insecure devices within the ecosystem. Readers will gain insight into new and emerging threat vectors, developing a comprehensive understanding of malware and ransomware attacks at the edge and their significant risks across the network. Additionally, they will learn to utilize threat-hunting tools and understand the role of bash scripts in this process. This chapter also addresses various edge computing security models, including Zero Trust, AAA, and blockchain. Furthermore, readers are introduced to monitoring tools at the edge, enabling effective monitoring of their edge systems for business purposes.

Chapter 5 covers data analytics at the edge, delving into the deployment of machine learning models and algorithms directly onto edge devices. It will explore the advantages of conducting machine learning at the edge as opposed to in the cloud. Various types of machine learning algorithms applicable at the edge will be introduced to the reader. Additionally, the chapter will elucidate different machine learning types, followed by an examination of the opportunities and challenges inherent in data analytics and machine learning at the edge. A specific agricultural use case for edge machine learning will be presented, alongside a comprehensive exploration and explanation of the data engineering process within this context.

Chapter 6 covers foundational aspects of edge security, understanding the intricacies of fortifying different access points at the edge. Readers will explore the pivotal security paradigm of Zero Trust, unpacking essential principles such as risk assessment, and the integral roles of microservices and containers within the edge security architecture. Additionally, the chapter provides insights into end-to-end encryption, elucidating the procedures for encrypting traffic, devices, and data at the edge. Furthermore, readers will gain expertise in safeguarding edge applications through industry-leading methodologies and tools, with step-by-step instructions for securing applications at the edge.

Chapter 7 delves into penetration testing in edge computing, which encompasses a diverse array of devices and endpoints, spanning from IoT devices to edge servers and gateways. Emphasizing the significance of scoping in penetration testing, readers will gain insights into how to effectively scope penetration testing activities at the edge. Furthermore, the readers will learn various methodologies employed in penetration testing within edge environments. Additionally, the chapter elaborates on the rules of engagement pertaining to penetration testing, as well as delve into discussions surrounding ethics and legal considerations in this domain. Readers will be acquainted with the formulation of penetration testing plans, along with the tools and techniques utilized specifically for edge computing penetration testing. Finally, the chapter will conclude with a comprehensive overview of incident management at the edge and the associated mitigation processes.

Chapter 8 uncovers how to discover vulnerabilities at the edge, emphasizing the importance of understanding the distinct threats they pose. Consequently, the chapter delves into the intricacies of cybersecurity challenges extensively. Exploring the fundamentals of cryptography within edge computing illuminates the fusion of these concepts, marking a significant evolution towards securing the edge. The chapter will explore encryption algorithms tailored for the edge, encompassing aspects such as hash function algorithms, key rotation, and PKI key management within the edge ecosystem.

Chapter 9 discovers the symbiotic relationship between cloud computing and edge computing, understanding their mutual necessity and significance. Delve into the foundational principles of both cloud and edge computing, unraveling their essential concepts. Explore the pivotal components within the cloud and edge ecosystems. Gain insight into various cloud models, ranging from Infrastructure as a Service (IaaS) to Platform as a Service (PaaS) and Software as a Service (SaaS). Explore the dynamic interplay between cloud computing and edge computing, including strategies and methodologies for seamlessly integrating resources from both realms.

Chapter 10 puts into action the knowledge acquired from Chapters 1 to 9. Readers will actively engage in hands-on activities through a step-by-step setup and implementation guide. Here, you will master the creation of an Azure virtual network, setting up an Azure IoT hub, installing IoT Edge, and deploying the container engine. Complete with shared Python code and detailed explanations, this chapter provides a comprehensive walkthrough of each process.
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CHAPTER 1

Introduction to IoT and Edge Computing


Introduction

In the vast landscape of technological revolution that has reshaped the world as we know it stands at the realm of the Internet of Things (IoT) and Edge Computing, revolutionizing the way we interact with our surroundings. As the boundaries between the physical and digital sphere blur, our everyday lives are infused with the transformative power of interconnected devices, intelligence, and unprecedented efficiency.

In this chapter, we will embark on an extraordinary journey to explore the foundations, principles, and applications of IoT and Edge Computing. We will delve into the core concepts that underpin this technological convergence, and how it has reshaped industries and societies across the globe. From smart cities and healthcare to agriculture and manufacturing, the transformative power of IoT and Edge Computing is woven into the very fabric of our modern existence.

We will also embrace the vision of pioneers and trailblazers who paved the way for this technological marvel, while simultaneously exploring the horizon of possibilities yet to be unveiled. Join us in this transformative expedition as we uncover the unique synergy between the Internet of Things and Edge Computing — a nexus that propels us into a future in which the boundaries between the digital and physical world blur, empowering us to transcend the limitations of yesteryears and embrace a new era of connectivity and intelligence.

Structure

In this chapter, we will discuss the following topics:


	An Overview of IoT

	The History of IoT

	The IoT Ecosystem

	An Overview of IoT Architecture

	Examples and Use Cases of IoT

	Benefits and Challenges of IoT



Objectives

This chapter delves into the dynamic and transformative realm of the Internet of Things (IoT) and Edge Computing. Our objective is to uncover the intricate interplay between these cutting-edge technologies, and examine the symbiotic relationship that reshapes industries and empowers the world with unparalleled efficiency, responsiveness, and innovation.

By the end of this chapter, readers will be able to:


	Comprehend the foundational principles of IoT and Edge Computing, and gain a comprehensive understanding of their individual components, functionalities, and applications.

	Recognize the profound significance of Edge Computing as a game-changing paradigm that overcomes challenges posed by traditional centralized cloud infrastructures.

	Grasp the transformative potential of IoT and Edge Computing convergence, and unveil the seamless amalgamation of intelligent devices, data processing, and real-time decision-making capabilities at the edge of networks.

	Explore captivating real-world use cases, in which the harmonious alliance of IoT and Edge Computing revolutionizes industries, such as healthcare, manufacturing, transportation, agriculture, and smart cities.

	Unravel the critical security and privacy considerations that arise when implementing IoT and Edge Computing solutions, and learn about cutting-edge approaches to safeguard data and devices in this distributed landscape.

	Develop a forward-thinking perspective on how IoT and Edge Computing can contribute to solving global challenges, promoting sustainability, and enhancing the quality of life for individuals and communities.



Through an immersive blend of theory, case studies, and visionary foresight, this chapter sets the stage for a captivating move into the world of connected intelligence, in which IoT and Edge Computing stand at the vanguard of innovation, ushering in a new era of transformative possibilities.

An Overview of IoT

The Internet of Things (IoT) has emerged as a transformative technological paradigm, connecting the digital and physical worlds like never before. IoT refers to the vast network of interconnected devices, objects, and sensors, all equipped with the ability to collect, exchange, and process data autonomously. This interconnectivity allows for seamless communication and interaction between smart devices, leading to an unprecedented level of automation and intelligence in various domains. From smart homes and cities to industrial applications and healthcare, IoT is revolutionizing the way we live and work, enhancing efficiency, convenience, and sustainability.

One of the key drivers of the widespread adoption of IoT is its ability to enhance data-driven decision-making processes. By gathering real-time data from various sources, IoT enables businesses and individuals to make informed choices based on up-to-date information. For instance, in agriculture, IoT-enabled sensors can monitor plant conditions, weather patterns, and soil health, empowering farmers to optimize irrigation schedules and maximize yields. Similarly, in healthcare, wearable IoT devices can track the vital signs of patients, thus helping doctors monitor patient health remotely so they may respond promptly to any abnormalities. By harnessing the power of data analytics, IoT brings intelligence to the forefront, fostering innovation and unlocking novel opportunities in various sectors.

However, this expansion in interconnectedness and data exchange also raises significant challenges related to security and privacy. As the number of connected devices continues to grow exponentially, the risk of potential cyber threats and data breaches escalates. IoT devices often lack robust security measures, making them vulnerable to exploitation and unauthorized access. Addressing these concerns requires a concerted effort from manufacturers, developers, and policymakers, who need to implement stringent security protocols, encryption technologies, and regular software updates. Striking a balance between innovation and safeguarding sensitive data is paramount to ensuring the long-term success and sustainability of IoT solutions.

As IoT technology advances, its integration with other cutting-edge technologies such as artificial intelligence and edge computing becomes more pronounced. AI complements IoT by providing advanced data analysis and pattern recognition capabilities, enabling smart devices to make autonomous decisions and adapt to changing circumstances. On the other hand, edge computing alleviates the burden on centralized cloud systems by processing data closer to the source, reducing latency. This convergence of technologies is poised to open up new frontiers of possibility, from enabling self-driving cars and smart transportation networks to optimizing energy consumption and predictive maintenance in industries.

Thus, the Internet of Things stands at the forefront of a digital revolution, transforming the way we interact with technology, reshaping the fabric of modern society. With its potential to drive efficiency, sustainability, and innovation across various sectors, IoT has the capacity to revolutionize industries and improve the quality of life for billions of people globally. However, this promising future comes with challenges that need to be addressed proactively to ensure secure and ethical deployment of IoT solutions. As the IoT ecosystem continues to evolve, collaboration between stakeholders, thoughtful regulation, and a commitment to responsible innovation will be essential in harnessing the full potential of this transformative technology.

The History of IoT

The Internet of Things (IoT) is a revolutionary technology that has transformed the way we interact with the world around us. It has brought everyday objects to life by connecting them to the internet, enabling data exchange, and creating a more intelligent and interconnected world. The journey of IoT dates back several decades, and is shaped by numerous advancements and innovations. In this section, we will explore key milestones and developments that have led to the rise of IoT.

The Early Days: Pre-Internet Era

The roots of IoT can be traced back to the 1970s, when the concept of connecting devices and systems together was first introduced. Although not yet called IoT, the idea of interconnecting machines was explored through projects such as ARPANET, a precursor to the internet, which laid the foundation for future networking protocols. In the 1980s, early experiments with machine-to-machine (M2M) communication were conducted at Carnegie Mellon University, when a Coca-Cola vending machine was connected to the internet, which allowed for a check on the inventory and temperature of the machine remotely. This rudimentary experiment laid the foundation for what would eventually become a massive technological revolution that would pave the way for the integration of technology into our daily lives.

The Emergence of RFID and Wireless Technology

The 1990s saw significant advancements in radio-frequency identification (RFID) technology. RFID enabled objects to be uniquely identified and tracked, leading to applications in supply chain management, asset tracking, and security systems. As wireless communication technologies evolved, the potential for connecting a vast number of devices became increasingly apparent.

The Origin of the Term ‘Internet of Things’

In the 1990s, the term “Internet of Things” was coined by Kevin Ashton, a British technology pioneer, during his work at the Massachusetts Institute of Technology. He envisioned a future in which everyday objects could be embedded with sensors, communicate with each other through the internet, collect data, and perform actions without human intervention. The concept gained traction, and with advancements in miniaturization and wireless communication, IoT began to take shape in various industries.
OEBPS/images/qr.jpg





OEBPS/nav.xhtml




Table of Contents





		Cover Page



		Title Page



		Copyright Page



		Dedication Page



		About the Author



		Acknowledgements



		Preface



		Errata



		Table of Contents



		1. Introduction to IoT and Edge Computing



		Introduction



		Structure



		Objectives



		An Overview of IoT



		The History of IoT



		The Early Days: Pre-Internet Era



		The Emergence of RFID and Wireless Technology



		The Origin of the Term ‘Internet of Things’



		The Mainstream Adoption of IoT



		Standards and Protocols



		The Rise of Industrial IoT (IIoT)











		The IoT Ecosystem



		Applications of IoT Ecosystem



		Challenges and Future Prospects







		An Overview of IoT Architecture



		Sensors in IoT Architecture



		Examples and Use Cases of IoT



		The Benefits of IoT



		Challenges in IoT







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		2. Edge Computing Fundamentals and Use Cases



		Introduction



		Structure



		Objectives



		Introduction to Edge Computing



		Significance of Edge Computing



		Difference between Edge and Cloud Computing



		Cloud Ping Test Tool for Latency







		Edge Computing Architecture







		Foundations of Edge Computing



		History and Evolution of Edge Computing



		A Comparison between Cloud and Edge Computing







		Technical Underpinnings of Edge Computing



		Exploring the Hardware Aspects of Edge Devices



		Communication Protocols for Edge Networks



		Edge-Computing Specific Operating Systems



		Edge-Computing Containerization and Orchestration







		Fundamental Use Cases







		The Concept of ‘AI at the Edge’



		Benefits of Local AI Model Inference



		Application of AI at the Edge: Common Use Cases







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		3. Edge Networking and Routing Protocols



		Introduction



		Structure



		Objectives



		Introduction to Edge Computing Networking



		Fundamentals of Edge Computing Networking



		Understanding Edge LAN



		Understanding Edge WAN



		The Convergence of Edge LAN and Edge WAN







		Edge Network Technologies



		Edge Routing Protocols



		Quality of Service (QoS) at Edge



		The Intersection of Edge Networking and QoS



		Challenges and Considerations











		Security and Privacy in Edge Networking



		Understanding Edge Network Security



		Understanding Edge Computing and Privacy



		Case Studies and Applications







		Building Your Own IoT Gateway on Ubuntu



		Building Your Own Edge CDN on Ubuntu and NGINX



		Future Trends in Edge Networking and Routing







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		4. IoT and Edge Computing Security



		Introduction



		Structure



		Objectives



		The Threat Landscape in IoT and Edge Computing



		Emerging Threat Vectors



		Malware and Ransomware Attacks



		Denial of Service (DoS) and Distributed DoS Attacks



		Mirai Botnet Attack



		BlueBorne Vulnerability Exploits



		Threat Hunting Tools







		Edge Computing Security Architectures



		Security Models for Edge Computing



		Centralized Security Model



		Distributed Security Model







		Hardware-Based Security Solutions (TPM, HSM)



		Device Compromise and Data Breaches



		Device-Level Security Measures



		Secure Device Authentication and Authorization







		Authentication, Authorization, and Accountability (AAA)



		Zero Trust Architecture (ZTA) for Edge Computing



		Identity-Centric Approach



		Micro-Segmentation and Least Privilege







		Securing Communication Protocols



		Network Security Strategies



		Network Segmentation and Isolation



		Blockchain for Trust and Integrity







		The Implications of Quantum Computing for Security



		Continuous Monitoring in Edge Computing



		Threat Detection and Incident Response



		Proactive Threat Detection Techniques



		Incident Response Strategies



		Rapid Incident Identification and Containment



		Forensic Analysis in Distributed Environment



		Anomaly Detection and Behaviour Analysis



		Challenges in Edge Continuous Monitoring







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		5. Data Analytics and Machine Learning at Edge



		Introduction



		Structure



		Objectives



		Fundamentals of Data Analytics and Machine Learning



		An Overview of Concepts of Data Analytics and Machine Learning



		Importance of Data Preprocessing and Feature Engineering



		Common Machine Learning Algorithms for Various Tasks











		Types of Machine Learning



		Supervised Learning



		Unsupervised Learning



		Reinforcement Learning



		Semi-Supervised Learning



		Deep Learning







		Challenges and Opportunities in Edge-Based Data Analytics and Machine Learning



		Bandwidth and Latency Constraints



		Privacy and Security Concerns in Edge Environments



		Scalability and Resource Limitations at the Edge



		Opportunities for Innovation: Custom Hardware, Federated Learning, and More







		Architectures for Edge-Based Data Analytics and Machine Learning



		Federated Learning Architecture



		Edge Computing with AI-on-the-Edge Architecture



		The Edge, Fog, and Cloud Triad



		Decentralized Computing Models for the Edge







		Data Collection and Preprocessing at the Edge



		Techniques for Data Cleaning, Transformation, and Aggregation



		Streamlining Data for Efficient Analysis at the Edge



		Real-Time Data Challenges and Solutions at the Edge











		Machine Learning Model Selection and Optimization



		Choosing Suitable Machine Learning Models for Edge Deployment



		Quantization and Model Compression Techniques at the Edge



		Hyperparameter Tuning for Resource-Constrained Environments











		Real-Time Inference and Decision-Making at the Edge



		The Role of Edge Computing in Real-Time Decision-Making



		Edge-Based Model Deployment and Inference



		Handling Uncertainty and Adapting to Changing Data Streams











		Federated Learning and Collaborative Edge Analytics



		Introduction to Federated Learning for Edge Devices



		Advantages of Collaborative Analytics in Decentralized Setups



		Privacy-Preserving Techniques and Data Sharing Protocols



		Building a Federated Learning Ecosystem











		Edge-Based Anomaly Detection and Predictive Maintenance



		Significance of Anomaly Detection in Industrial Settings



		Edge-Based Predictive Maintenance for Machinery and Equipment



		Monitoring, Identifying, and Preventing Anomalies in Real Time



		Ethics and Responsible AI in Edge Scenarios







		Practical Implementation and Use Cases



		Walkthrough of Setting-up an Edge Data Analytics Environment



		Examples of Edge ML Applications in Various Industries







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		6. Secure Edge Design and Development



		Introduction



		Structure



		Objectives



		Fundamentals of Edge Security



		Exploring Security Challenges at the Edge



		Comparison of Edge Security and Traditional Network Security



		Key Security Principles for Edge Computing







		Threat Modeling and Risk Assessment at Edge







		Secure Edge Architecture Design



		IoT Data Point Sensor and Collectors







		The Role of Microservices and Containerization in Edge Security



		Implementing Zero Trust and Least Privilege Principles at the Edge



		Case Studies of Secure Edge Architecture Designs







		Authentication and Identity Management at Edge



		Importance of Strong Authentication at the Edge







		Data Security and Privacy in Edge Computing



		Securing Data-in-Transit and Data-at-Rest at the Edge



		Implementing End-to-End Encryption for Edge Communication



		Privacy-Preserving Techniques for Edge Data Collection and Processing



		Compliance with Data Protection Regulations (GDPR and CCPA)











		Edge Device Hardening and Firmware Security



		Best Practices for Securing Edge Devices



		Device Authentication and Secure Bootstrapping at Edge



		Edge Firmware Integrity Verification and Secure Update Mechanisms



		Dealing with Vulnerabilities in Edge Device Firmware







		Network Security for Edge Environments



		Segmentation and Isolation Techniques in Edge Networks



		Intrusion Detection and Prevention Systems at the Edge



		Network Monitoring and Anomaly Detection in Edge Setups







		Software-Defined Networking (SDN) for Dynamic Edge Security







		Edge Application Security



		Securing Edge Applications Against Common Attacks



		Secure Coding Practices for Edge Applications



		Runtime Application Self-Protection (RASP) at the Edge



		Role-Based Access Control (RBAC) for Edge Applications







		Managing Security Operations at the Edge



		Security Incident Detection and Response in Edge Environments



		Security Information and Event Management (SIEM) for Edge Setups



		Challenges of Managing Security Operations Across Distributed Edges



		Automating Security Tasks in Edge Computing











		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		7. Secure Edge Penetration Testing and Incident Management



		Introduction



		Structure



		Objectives



		Introduction to Edge Computing Penetration Testing



		The Need for Edge Computing Penetration Testing



		The Scope of Edge Computing Penetration Testing







		The Evolving Edge Computing Threat Landscape



		The Importance of Secure Edge Penetration Testing in Modern Cybersecurity



		The Fundamentals of Edge Computing Penetration Testing



		Various Edge Computing Penetration Testing Methodologies and their Application



		Ethical Considerations and Legal Aspects of Edge Computing Penetration Testing











		Planning and Preparation for Edge Computing Penetration Testing



		Building a Comprehensive Edge Computing Penetration Test Plan



		Identifying Edge Computing-Specific Threat Vectors







		Tools and Techniques for Edge Computing Penetration Testing



		Real-World Edge Computing Threats



		Ethical Considerations in Edge Computing Penetration Testing



		Principles of Ethical Hacking in Edge Computing Environments



		Balancing Security Testing and Privacy Concerns at the Edge



		Responsible Disclosure in Edge Security











		Edge Computing Incident Management Framework



		Incident Identification in Edge Environments



		Edge Computing Incident Classification and Severity Assessment



		Establishing Incident Response Teams for Edge Computing







		Communication Protocols in Edge Incident Management







		Best Practices for Edge Computing Penetration Testing and Incident Management



		Establishing a Proactive Edge Security Culture



		Collaborative Approaches to Edge Computing Incident Response







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		8. Edge Computing Cybersecurity and Cryptography



		Introduction



		Structure



		Objectives



		Vulnerabilities and Threats in Edge Environments



		Physical Security Challenges at the Edge



		Network Vulnerabilities at the Edge



		Data Integrity and Confidentiality Concerns at the Edge







		Cybersecurity Challenges in Edge Environments



		Real-Time Threats in Edge Computing



		Dynamic Threat Landscape at Edge Computing



		Zero-Day Vulnerabilities at Edge



		Endpoint Security Strategies at Edge



		Device Identity and Authentication at Edge







		Cryptographic Foundations for Edge Security



		Overview of Cryptography in Edge Computing



		Encryption Algorithms in Edge Environments



		Hash Functions and Digital Signatures at Edge



		Key Management in Edge Systems



		Secure Key Exchange at Edge



		Key Rotation and Revocation at Edge







		Edge Computing and Blockchain Integration



		Enhancing Security with Blockchain in Edge Computing



		Decentralized Trust Model at Edge



		Smart Contracts for Edge Security







		Supply Chain Security at Edge



		Decentralized Identity Management at Edge







		Adaptive Security Measures for Edge Environments



		Machine Learning for Anomaly Detection at Edge



		Behavioral Analysis at Edge



		Intrusion Detection Systems at Edge



		Self-Healing Systems in Edge Computing



		Automated Response Mechanisms at Edge



		Resilience Against Cyber Attacks at Edge



		Regulatory Compliance in Edge Security



		Legal and Compliance Challenges at Edge



		Data Privacy Regulations at Edge



		Industry-Specific Compliance Standards at Edge



		Building a Compliance-Focused Security Framework at Edge



		Auditing and Reporting in Edge Systems







		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		9. Cloud Computing in the Context of Edge Computing



		Introduction



		Structure



		Objectives



		Introduction to Cloud Computing and Edge Computing



		Understanding the Fundamental Concepts of Cloud Computing and Edge Computing



		Exploring the Historical Evolution of Cloud and Edge Computing Technologies



		Recognizing the Need for Edge Computing in Complementing Traditional Cloud Architectures











		Key Components of Cloud and Edge Ecosystems



		Identifying the Essential Components of Cloud Computing Infrastructure



		Analyzing the Key Components that Constitute Edge Computing Environments



		Examining the Interplay between Cloud and Edge Components in a Distributed System











		Architectural Models in Cloud and Edge Computing



		Comparing and Contrasting Different Architectural Models in Cloud Computing



		Evaluating Various Edge Computing Architectures and Deployment Scenarios



		The Advantages and Limitations of Centralized and Decentralized Architectures











		Integration of Cloud and Edge Resources



		Approaches for Integrating Cloud and Edge Resources Seamlessly



		The Role of Hybrid Cloud-Edge Architectures in Optimizing Performance



		Challenges and Best Practices in Achieving a Cohesive Cloud-Edge Ecosystem











		Security and Trust in Cloud and Edge Environments



		The Unique Security Considerations in Cloud Computing



		Strategies for Establishing Trust in Distributed Cloud-Edge Systems











		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		10. Secure Edge Development and Implementation



		Introduction



		Structure



		Objectives



		Architecture of Cattle Farm IoT and Edge Computing



		Step-by-Step Set Up and Implementation







		Azure Step-by-Step Set Up



		Conclusion



		Multiple Choice Questions



		Answers



		Questions



		Key Terms







		Index











Guide





		Title Page



		Copyright Page



		Table of Contents



		1. Introduction to IoT and Edge Computing











OEBPS/images/qr1.jpg





OEBPS/images/line.jpg





OEBPS/images/aut.jpg





OEBPS/images/logo.jpg





OEBPS/images/Fig1.1.jpg
IoT Ecosystem






OEBPS/images/Fig1.2.jpg
knoz~oz

Internet





OEBPS/images/cover.jpg
NVA
Secure
Edge Computing
for

Master Security Protocols, Device Management,
Data Encryption, and Privacy Strategies
to Innovate Solutions for Edge
Computing in IoT

Oluyemi James Odeyinka





