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Course Introduction / Overview:

This course provides a comprehensive exploration of the principles and practices governing edge computing and

distributed systems networking. In an era where data processing is rapidly moving from centralized cloud servers to the

network's edge, understanding this paradigm shift is critical for technological innovation and efficiency. The curriculum is

designed to demystify the complexities of creating responsive, resilient, and scalable systems that operate closer to data

sources. We will delve into the foundational concepts articulated by leading academics like Andrew S. Tanenbaum in his

seminal work, "Distributed Systems: Principles and Paradigms," to build a robust theoretical understanding. Participants

will explore how edge computing leverages distributed networking to enable low-latency applications, real-time analytics,

and enhanced data security. This BIG BEN Training Center program bridges the gap between theory and application,

equipping professionals with the skills to design, deploy, and manage sophisticated edge infrastructures. The course

covers everything from core architectural patterns and communication protocols to advanced topics like Edge AI and

containerization, ensuring a holistic mastery of the subject.

Target Audience / This training course is suitable for:

Network Engineers and Architects.

IoT Developers and Solution Architects.

Cloud Infrastructure Engineers.

DevOps and Site Reliability Engineers.

Systems Administrators.

Software Developers and Engineers.

IT Managers and Team Leaders.

Data Scientists and Analysts working with real-time data.

Telecommunications Professionals.

Security Professionals focusing on network and device security.



Target Sectors and Industries:

Telecommunications and 5G Providers.

Manufacturing and Industrial IoT (Industry 4.0).

Healthcare and Medical Technology (IoMT).

Smart Cities and Public Infrastructure.

Automotive and Autonomous Vehicles.

Retail and Supply Chain Logistics.

Energy and Utilities.

Government Agencies and Public Sector Services.

Financial Services and FinTech.

Media and Content Delivery Networks.

Target Organizations Departments:

Information Technology (IT) and Infrastructure.

Research and Development (R&D).

Network Operations and Engineering.

Software Development and Engineering.

Cloud and Platform Engineering.

Data Analytics and Business Intelligence.

Cybersecurity and Information Security.

Product Development and Management.

Operations Technology (OT).

Innovation and Digital Transformation.



Course Offerings:

By the end of this course, the participants will have able to:

Analyze the fundamental principles of distributed systems, including concurrency, fault tolerance, and consistency

models.

Design robust and scalable edge computing architectures tailored to specific industry use cases.

Evaluate and select appropriate networking protocols for efficient communication between edge devices, gateways,

and the cloud.

Implement strategies for data processing, storage, and management at the network edge.

Secure distributed systems and edge deployments against common vulnerabilities and threats.

Manage and orchestrate edge devices and applications at scale using modern containerization technologies.

Integrate Edge AI and machine learning models for real-time intelligent decision-making.

Troubleshoot common networking and system issues within an edge computing environment.

Develop a strategic roadmap for adopting edge computing within their organization.

Articulate the business value and technical advantages of edge computing over traditional cloud-centric models.

Course Methodology:

The training methodology at BIG BEN Training Center is designed to be highly interactive, practical, and engaging,

ensuring that participants gain both theoretical knowledge and hands-on skills. This course moves beyond traditional

lectures by incorporating a blended learning approach. Each session combines expert-led presentations with in-depth

technical discussions, allowing for a thorough exploration of complex topics like consensus algorithms and low-latency

networking. A significant portion of the course is dedicated to analyzing real-world case studies from industries such as

manufacturing, healthcare, and telecommunications. Participants will work in collaborative groups on problem-solving

exercises and architectural design challenges, simulating the process of developing edge solutions. This teamwork fosters

peer-to-peer learning and exposes attendees to diverse perspectives. Interactive workshops and guided practical sessions

provide a platform to apply concepts in a controlled environment. Continuous feedback from the instructor is a core

component, ensuring that participants can clarify doubts and solidify their understanding throughout the five-day

program. The methodology focuses on building practical competence and strategic thinking.



Course Agenda (Course Units):

Unit One: Foundations of Distributed Systems and Edge Computing

Introduction to Distributed Systems.

Key Characteristics: Concurrency, Scalability, and Fault Tolerance.

The CAP Theorem and its Implications.

Introduction to Edge Computing.

Comparing Edge, Fog, and Cloud Computing Models.

Drivers for Edge Adoption: IoT, 5G, and Low Latency.

Core Architectural Principles of Edge Computing.

Unit Two: Edge Networking and Communication Protocols

Networking Fundamentals for the Edge.

Role of Gateways and Edge Nodes.

Lightweight Communication Protocols: MQTT and CoAP.

REST APIs vs. Message Brokers in Edge Environments.

Network Topologies for Edge Deployments.

The Impact of 5G on Edge Networking Capabilities.

Software-Defined Networking (SDN) for Edge Management.

Unit Three: Data Management and Processing at the Edge

Data Ingestion and Filtering at the Source.

Strategies for Edge Data Storage and Caching.

Real-Time Stream Processing on Edge Devices.

Data Synchronization Patterns with Cloud Services.

Edge Databases and Time-Series Data Management.

Ensuring Data Consistency in a Distributed Environment.

Bandwidth Optimization and Data Compression Techniques.



Unit Four: Securing and Managing Edge Deployments

Unique Security Challenges at the Edge.

Device Identity and Access Management.

End-to-End Encryption for Data in Transit and at Rest.

Physical Security Considerations for Edge Nodes.

Monitoring and Logging for Distributed Edge Systems.

Over-the-Air (OTA) Updates and Device Lifecycle Management.

Developing a Comprehensive Edge Security Policy.

Unit Five: Advanced Topics and Real-World Applications

Containerization at the Edge: Docker and Lightweight Alternatives.

Orchestration with Kubernetes for the Edge (K3s, KubeEdge).

Implementing Machine Learning and AI Models at the Edge (Edge AI).

Serverless Computing in Edge Architectures.

Case Study: Industrial IoT and Predictive Maintenance.

Case Study: Smart Cities and Real-Time Traffic Management.

Future Trends and the Evolution of the Edge-Cloud Continuum.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training

hours for the course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

As edge devices become more autonomous, how do we balance the need for decentralized decision-making with the

requirement for centralized governance and security oversight?



What unique qualities does this course offer compared to

other courses?

This course distinguishes itself by providing a holistic and deeply integrated perspective on edge computing and

distributed systems, moving beyond siloed discussions of either networking or software. While many programs focus

narrowly on specific tools or platforms, this curriculum emphasizes the foundational principles that govern how these

systems function, ensuring the skills learned are transferable and future-proof. It uniquely bridges the critical gap between

network engineering and software architecture, teaching participants how to design systems where the network itself is

an intelligent and active component of the computing fabric. The content is enriched with strategic insights into the

business implications of edge adoption, exploring not just the "how" but the "why" behind architectural decisions. By

examining real-world case studies and potential failure modes, the course prepares professionals for the practical

challenges of deploying, securing, and scaling edge solutions. It fosters a strategic mindset, enabling participants to

architect resilient, low-latency systems rather than simply managing individual devices or services.


