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5.3. REASON FOR HAVING DEVOPS - OVERVIEW OF DEVOPS -
CORE ELEMENTS OF DEVOPS

1. Reason for Having DevOps

Introduction

Before DevOps, software development and IT operations teams worked
separately. The development team focused on creating software, while the
operations team managed deployment and maintenance. This separation often
caused communication gaps, delays, and software failures.

DevOps was introduced to bridge this gap and improve collaboration between
development and operations teams.

Problems Before DevOps
1. Lack of Communication

Development and operations teams worked independently.

Effects:

e Misunderstandings
o Delayed releases
e Increased errors
2. Slow Software Delivery

Traditional software development required long release cycles.

Problems:

e Slow deployment
o Delayed customer feedback
e Reduced business agility

3. Manual Processes

Many tasks were performed manually.
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Examples:
o Software testing
o Deployment
o Configuration management

Result:

e Increased human errors
e Time-consuming operations

4. Frequent Production Failures

Applications often failed after deployment.

Reasons:
e Environment mismatch

o Insufficient testing
e Lack of monitoring

5. Difficult Maintenance

Maintaining software became complex because of poor coordination between

teams.

Reasons for Adopting DevOps
Faster Software Delivery

Enables continuous integration and deployment.

Better Collaboration

Improves communication between teams.
Improved Software Quality

Automated testing reduces defects.

Increased Customer Satisfaction

Frequent updates and faster issue resolution.
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Reduced Costs

Automation decreases operational expenses.

Improved Reliability

Continuous monitoring helps maintain system stability.

Benefits of DevOps

Faster releases.

Better teamwork.

Higher productivity.

Reduced risks.

Improved customer experience.
Continuous improvement.

2. Overview of DevOps
Definition

DevOps is a combination of Development (Dev) and Operations (Ops)
practices that aim to automate and integrate software development and IT
operations processes.

Formal Definition

DevOps is a software engineering culture and set of practices that combines
development and operations teams to deliver software faster and. more reliably.

Goals of DevOps

Improve collaboration.
Automate software delivery.
Increase deployment frequency.
Reduce failures.

Enhance software quality.
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DevOps Architecture
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Key Characteristics of DevOps
Collaboration

Developers and operations engineers work together.
Automation

Reduces manual effort.

Continuous Integration

Code is integrated frequently.

Continuous Delivery

Applications are always deployment-ready.

Continuous Monitoring

Tracks application performance and issues.

DevOps Culture
DevOps is not only a technology but also a cultural transformation.
Main Principles

e Shared responsibility
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Transparency
Communication
Continuous learning

Advantages of DevOps
Technical Benefits

Faster deployment.

Stable operating environments.

Improved security.

Automated workflows.

Business Benefits

Faster time to market.

Better customer satisfaction.
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Increased revenue opportunities.

3. Core Elements of DevOps

The success of DevOps depends on several core elements.

1. Continuous Integration (CI)

Definition

Continuous Integration is the practice of frequently integrating code changes
Into a shared repository.

Activities

Code integration.
Automated build.
Automated testing.
Bug detection.

Benefits

Early error detection.

Improved code quality.

Faster development.
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2. Continuous Delivery (CD)
Definition

Continuous Delivery ensures software is always ready for deployment.
Activities

e Automated testing.

e Release preparation.

e Environment validation.
Benefits

o Faster releases.

e Reduced deployment risks.
o Reliable software delivery.

3. Continuous.-Deployment
Definition

Every successful code change is automatically deployed to production.
Benefits
o Rapid delivery.

e Reduced manual intervention.
o Immediate feedback.

4. Continuous Monitoring
Definition

Monitoring applications and infrastructure continuously.
Functions

e Performance monitoring.

« Error detection.

e Log analysis.

e Resource utilization tracking.
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Benefits
o Improved reliability.

o Faster issue resolution.

5. Infrastructure as Code (laC)
Definition

Infrastructure is managed using code rather than manual configuration.
Benefits

o Consistency.

e Automation.

o [Faster provisioning.
Tools

e Terraform

e Ansible
e Puppet

6. Automation
Definition

Automating repetitive tasks in the software development lifecycle.

Examples

e Automated testing.
e Automated deployment.
« Automated configuration.

Benefits

e Saves time.
e Reduces errors.
e Improves efficiency.
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7. Collaboration and Communication
Importance

Development and operations teams work together throughout the project

lifecycle.
Benefits
o Shared responsibility.

o Faster problem-solving.
o Better productivity.

Core Elements Diagram

Cl CD Monitoring Automation Collaboration

Infrastructure as Code

Comparison: Traditional Approach vs

DevOps

Traditional Approach DevOps
Separate teams Collaborative teams

Manual deployment  Automated deployment

Slow releases Fast releases
Limited feedback Continuous feedback
High failure rate Low failure rate

Reactive maintenance Proactive monitoring
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