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Here’s a detailed Table of Contents (TOC) for a comprehensive training program on Microservices,
Cloud-Native Applications, Docker, Kubernetes, and DevOps:

Module 1: Introduction to Modern Software Architecture
1. What are Microservices?
o Definition and Characteristics of Microservices
o Microservices vs. Monolithic Architecture
o Benefits and Challenges of Microservices
2. Cloud-Native Applications Overview
o Understanding Cloud-Native Development
o Key Principles of Cloud-Native Apps
o The Role of Microservices in Cloud-Native Design
3. DevOps Overview
o What is DevOps?
o Core Principles of DevOps: Collaboration, Automation, and Monitoring

o DevOps vs. Traditional Development Practices

Module 2: Introduction to Docker
1. What is Docker?
o Containerization Basics
o Docker vs. Virtual Machines
o Docker Architecture: Images, Containers, and Registries
2. Setting Up Docker
o Installing Docker on Different Platforms
o  Working with Docker CLI and GUI
o Basic Docker Commands
3. Building and Managing Docker Containers
o Creating Docker Images with Dockerfile
o Running and Managing Containers
o Docker Compose for Multi-Container Applications

4. Docker Networking and Volumes
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o Container Networking: Bridge, Host, and Overlay Networks

o Docker Volumes for Persistent Storage

Module 3: Kubernetes for Container Orchestration

1. What is Kubernetes?
o Kubernetes Architecture: Nodes, Pods, Deployments, and Services
o Kubernetes vs. Docker Swarm
o Key Concepts: Pods, ReplicaSets, Deployments

2. Setting Up Kubernetes Cluster
o Installing Kubernetes (Minikube, Kubeadm, Cloud Platforms)
o Understanding Kubeconfig and kubectl Commands
o Working with Namespaces, Pods, and Services

3. Advanced Kubernetes Concepts
o Managing Deployments and Scaling Applications
o ConfigMaps, Secrets, and Persistent Volumes
o Helm for Kubernetes Package Management

4. Kubernetes Networking and Security
o Networking in Kubernetes: Pod-to-Pod Communication
o Implementing Kubernetes Security: RBAC, Network Policies, and Secrets

o Monitoring and Logging in Kubernetes

Module 4: Microservices Design and Development
1. Principles of Microservices Architecture
o Decomposition: Breaking Down Monolithic Applications
o Designing Microservices for Scalability and Flexibility
o Inter-Service Communication: REST, gRPC, and Message Queues
2. Developing and Testing Microservices
o Building Microservices Using REST APIs and Databases
o Unit Testing and Integration Testing Microservices
o Service Discovery and Load Balancing

3. Microservices Patterns
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o API Gateway Pattern
o Circuit Breaker and Retry Pattern

o Event-Driven Microservices

Module 5: Cloud-Native Development Techniques

1. Cloud-Native Architecture Principles
o Designing for Cloud Scalability and Fault Tolerance
o Serverless vs. Containerized Applications
o 12-Factor App Methodology

2. CI/CD in Cloud-Native Development
o Continuous Integration and Continuous Deployment Overview
o Setting Up CI/CD Pipelines in Cloud Environments
o Integrating Docker and Kubernetes in CI/CD

3. Cloud-Native Tools and Platforms
o Cloud-Native Storage and Databases (e.g., AWS S3, Google Cloud Storage)
o Cloud-Native Security: IAM, Encryption, and Secrets Management

o Leveraging Cloud Providers: AWS, Azure, GCP

Module 6: Introduction to DevOps Practices

1. DevOps Culture and Collaboration
o Understanding DevOps Mindset: Collaboration Between Dev and Ops
o Continuous Development, Integration, and Deployment
o Monitoring and Feedback Loops in DevOps

2. Automation with CI/CD
o Whatis CI/CD and Why It's Important?
o Setting Up Jenkins, GitLab Cl, or CircleCl
o Building and Deploying Applications Automatically

3. Infrastructure as Code (laC)
o Introduction to laC: Benefits and Tools (Terraform, AWS CloudFormation)
o Managing Infrastructure with Version Control

o Deploying Infrastructure Using Kubernetes and Docker
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Module 7: Advanced DevOps and Automation Techniques
1. Automated Testing in DevOps
o Unit, Integration, and End-to-End Testing
o Implementing Test Automation Pipelines
o Continuous Testing and Test-Driven Development (TDD)
2. Monitoring and Logging in DevOps
o Key Monitoring Tools: Prometheus, Grafana, ELK Stack
o Setting Up Monitoring for Microservices and Containers
o Implementing Centralized Logging and Alerting
3. Scaling and Performance Optimization
o Auto-Scaling in Kubernetes and Docker
o Load Balancing and Resource Management

o Performance Tuning in Cloud-Native Apps

Module 8: Security in Microservices and Cloud-Native Environments
1. Securing Microservices
o Secure Communication Between Microservices (OAuth, JWT)
o API Gateway Security Patterns
o Microservices Authentication and Authorization
2. Container Security with Docker and Kubernetes
o Best Practices for Securing Containers
o Scanning Docker Images for Vulnerabilities
o Kubernetes Security Best Practices
3. DevSecOps
o Integrating Security in DevOps Pipelines
o Continuous Security Testing and Vulnerability Scanning

o Managing Secrets and Compliance in Cloud-Native Environments

Module 9: Best Practices and Case Studies

1. Microservices Best Practices
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o Designing for Fault Tolerance and Resilience

o Implementing Robust Logging and Monitoring

o Versioning and Rolling Deployments
2. Real-World Case Studies

o Case Study 1: Building a Microservices Architecture with Kubernetes

o Case Study 2: Implementing a CI/CD Pipeline for Cloud-Native Apps

o Case Study 3: Automating Docker Deployments with Kubernetes and Jenkins
3. Lessons Learned from Industry Experts

o Common Pitfalls and How to Avoid Them

o Best Practices from Leading Tech Companies

Module 10: Hands-On Projects and Capstone
1. Project 1: Deploying a Microservices App with Docker and Kubernetes
2. Project 2: Building a CI/CD Pipeline for Cloud-Native Applications
3. Project 3: Setting Up a Complete DevOps Automation Pipeline

4. Capstone Project: Developing and Deploying a Fully Automated Cloud-Native Application

Module 11: Closing and Certification
1. Final Assessment and Certification
2. Career Opportunities in Microservices, DevOps, and Cloud-Native Development

3. Q&A and Networking Session
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