Introduction to DevOps



“| Understanding DevOps Concepts and
Procedures

Definition of DevOps

Importance in modern software and Al development

Key principles: Automation, Collaboration, Continuous Integration &
Deployment (CI/CD)

Benefits: Faster development cycles, improved reliability, efficient
collaboration



Understanding DevOps Concepts and Procedures




DevOps Lifecycle and Process

1.Plan - Define project scope & requirements

2.Develop - Code Al models & MQTT/LLM communication
3.Build - Automate model training & software compilation
4.Test — Validate Al models & communication protocols
5.Release — Deploy models & MQTT services

6.Monitor — Track system performance & logs

7.l1terate — Continuous improvement cycle




“| DevOps in Al & Drone Communication
Projects

* Al Model Development: Training and deploying object
detection models

* Communication Development: Implementing MQTT
messaging and LLMs for drones

* DevOps Role: Automating workflows, testing, and ensuring
performance monitoring



III Team Responsibilities

* Al Model Teams: Object detection from images/videos
* Communication Teams: MQTT messaging & LLM integration
* DevOps : CI/CD setup, testing, monitoring



III Version Control: GitHub for Collaboration

Each team maintains a GitHub repository
Branching Strategy:
* main - Stable production-ready code

* dev - Active development
* feature-branch - Individual contributions

* Pull request workflow & code review process



II CI1/CD Pipeline
Automating Development with CI/CD

1.Continuous Integration:
1.Automated testing on every push
2.Linting & static analysis for code quality
2.Continuous Deployment:
1.Al models deployed to cloud services
2.MQTT/LLM services containerized & deployed



III Testing Strategies: Ensuring Code and Model Quality

* Al Models: Dataset validation, accuracy evaluation
* MQTT/LLM: Message validation, latency testing

* Automated Testing Tools:
* PyTest for Al models
* MQTT test scripts for communication



III Deployment Strategy: Deploying Al and Drone
Communication Services

* Al Models: Cloud-based deployment (e.g, AWS/GCP)
* MQTT Services: Docker & Kubernetes for scalability
* LLMs: Edge computing or cloud APlIs



III Monitoring and Logging: Real-Time Performance Tracking

* Al Model Metrics: Inference speed, accuracy
* MQTT Metrics: Message delivery rate, latency
* Logging Tools: Prometheus, Grafana, ELK Stack



III Iteration and Improvement: Continuous Feedback and
Refinement

*Code & model optimization
*(Security enhancements)
*Performance tuning



III Project Execution and Final Deliverables

* DevOps methodology ensures collaboration &
efficiency

* Teams follow structured workflows
* Reports submitted at each stage
* Final presentation & evaluation



Reporting Templates

Sprint Progress Report

Title: Sprint Progress Report —[Team
Name]
Date: [DD/MM/YYYY]

1. Sprint Goals:

* [List objectives for the sprint]
2. Tasks Completed:

e [Task 1]

e [Task 2]

3. Challenges Faced:

* [List any blockers]

4. Next Steps:

e [Outline upcoming tasks]

Deployment Report

Title: Deployment Report —[Project
Name{
Date: [DD/MM/YYYY]

1. Deployment Summary:

* Al Model /MQTT Service deployed to
[Environment]

2. Deployment Steps:

* Step 1: [Description]

* Step 2: [Description]

3. Deployment Verification:

* Test Cases Run: [List of tests]
* |ssues Found: [Yes/No]

4. Next Actions:

* [Planned improvements]
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