Chapter 9: Overview of Software Development
Lifecycle (SDLC)

Introduction

In the modern software industry, delivering reliable and efficient software requires more than
just writing code—it demands a structured and strategic approach. This is where the Software
Development Lifecycle (SDLC) becomes crucial. SDLC provides a systematic process to build
software that ensures quality, efficiency, and alignment with business goals. It breaks down
software development into phases, each with specific deliverables and processes, allowing teams
to manage time, cost, and scope effectively.

Understanding SDLC is foundational for advanced programmers, software architects, and project
managers, as it influences decision-making from initial planning to final deployment and
maintenance.

9.1 Whatis SDLC?

The Software Development Lifecycle (SDLC) is a process followed for a software project,
within a software organization. It is a framework defining tasks performed at each step in the
software development process.

Key Characteristics:

e Defines phases and milestones of a software project.

¢ Ensures systematic production of high-quality software.
e Emphasizes testing, validation, and documentation.

e Encourages user involvement at all stages.

9.2 Phases of SDLC

Each SDLC model may vary slightly in naming and ordering, but the common phases include:

9.2.1 Requirement Gathering and Analysis
e Goal: Understand what the user needs from the software.
e Activities:

o Stakeholder interviews
o Feasibility studies (technical, operational, economic)
o Requirements documentation (SRS: Software Requirement Specification)



9.2.2 System Design

e Goal: Translate requirements into a design.
e Activities:

o High-Level Design (HLD): architecture, modules, data flow.
o Low-Level Design (LLD): internal logic, algorithms, interfaces.
e Outputs: UML diagrams, ER diagrams, database schemas.

9.2.3 Implementation / Coding

e Goal: Convert design into source code using a suitable programming language.
e Key Practices:

o Follow coding standards and guidelines.
o Use version control tools (e.g., Git).
o Perform unit testing.

9.2.4 Testing

e Goal: Ensure that the software meets quality standards and works as intended.
e Types of Testing:

Unit Testing
Integration Testing
System Testing

o Acceptance Testing

o O O

e Tools: JUnit, Selenium, Postman, etc.

9.2.5 Deployment

e Goal: Move the application from development/testing environment to production.
e Models:

o Big Bang Deployment
o Phased Deployment
o Continuous Deployment (CI/CD pipelines)

9.2.6 Maintenance

e Goal: Fixissues post-deployment and implement enhancements.
e Types of Maintenance:

o Corrective (fixing bugs)
o Adaptive (changes due to environment/platform)



o Perfective (improving performance)
o Preventive (future-proofing)

9.3 SDLC Models
Different SDLC models help in tailoring the development process to project needs:

9.3.1 Waterfall Model

e Linear, sequential model.
e FEach phase must be completed before the next begins.
e Best for: Small, well-defined projects.

9.3.2 V-Model (Validation and Verification)

e Extension of Waterfall with testing at every stage.
e Focuses on: Quality and validation.

9.3.3 Iterative Model

e Starts with a small set of requirements and iteratively enhances the product.
e Each cycle produces a version of the software.

9.3.4 Spiral Model

e Combines iterative development with risk analysis.
e Each loop = planning + risk analysis + engineering + evaluation.
9.3.5 Agile Model

e Popularin modern development.
e Emphasizes:

o Incremental delivery
o Customer collaboration
o Flexibility to change
e Uses Scrum, Kanban, or Extreme Programming (XP).

9.4 Key Concepts Related to SDLC
9.4.1 DevOps Integration

e Bridges development and operations.
e Tools: Jenkins, Docker, Kubernetes, Ansible.
e Promotes continuous integration (CI) and continuous delivery (CD).



9.4.2 Quality Assurance (QA) in SDLC
e QA is not limited to the testing phase—it must be present throughout the lifecycle.
e Involves reviews, audits, code quality checks, etc.
9.4.3 Documentation
e Essential at every phase.
e Examples: Requirement docs, design docs, user manuals, maintenance logs.
9.4.4 Risk Management

e Risks should be identified early in planning.
e Include technical, operational, schedule, and cost-related risks.

9.5 Comparison Between SDLC Models

Feature Waterfall | Agile Spiral V-Model | Iterative

Flexibility Low High Medium | Low Medium

Risk Management | Low Medium High Medium | Medium

Client Involvement | Low High Medium | Low Medium

Cost of Change High Low Medium | High Medium

Delivery Mode One-shot | Incremental | Phased | One-shot | Iterative
9.6 Challenges in SDLC

e Changing Requirements: Frequent scope changes can disrupt flow.

¢ Time and Budget Constraints: Tight schedules may compromise quality.
e Communication Gaps: Poor communication leads to misunderstandings.
e Tooling Issues: Inappropriate tools can slow down development.

9.7 Best Practices in SDLC

e Use prototyping to validate ideas early.

e Automate testing and integration.

e Maintain clear documentation.

e Choose the right SDLC model for your project.
e Involve stakeholders continuously.




Summary

The Software Development Lifecycle (SDLC) offers a comprehensive framework to manage
the complexity of software projects. It divides the development process into manageable
phases—from requirement gathering to maintenance. By using appropriate models like Agile,
Waterfall, or Spiral, and integrating practices like DevOps, teams can ensure higher efficiency,
quality, and adaptability. A solid understanding of SDLC not only improves project success rates
but also enhances collaboration and predictability in software engineering.




	Chapter 9: Overview of Software Development Lifecycle (SDLC)
	Introduction
	9.1 What is SDLC?
	Key Characteristics:

	9.2 Phases of SDLC
	9.2.1 Requirement Gathering and Analysis
	9.2.2 System Design
	9.2.3 Implementation / Coding
	9.2.4 Testing
	9.2.5 Deployment
	9.2.6 Maintenance

	9.3 SDLC Models
	9.3.1 Waterfall Model
	9.3.2 V-Model (Validation and Verification)
	9.3.3 Iterative Model
	9.3.4 Spiral Model
	9.3.5 Agile Model

	9.4 Key Concepts Related to SDLC
	9.4.1 DevOps Integration
	9.4.2 Quality Assurance (QA) in SDLC
	9.4.3 Documentation
	9.4.4 Risk Management

	9.5 Comparison Between SDLC Models
	9.6 Challenges in SDLC
	9.7 Best Practices in SDLC
	Summary


