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About me
● With over 16 years of experience leading large-scale organizations such as 

Amazon and Microsoft, I excel in designing and delivering robust, at-scale 
software solutions. 

● At Amazon, I contributed to successful projects like Video Games, Books, 
Kindle, and Alexa. I also hold patent on " 1 click sell " at Amazon. 

● At Microsoft, I focus on Azure and OpenAI projects, leveraging my expertise in 
building distributed systems. 

● My core strengths include API First architectural patterns, Azure and AWS 
cloud solutions, and NoSQL data modeling.

● LinkedIn: https://www.linkedin.com/in/gaurarpit/

https://www.linkedin.com/in/gaurarpit/


Introduction

The SOLID principles were introduced by Robert C. Martin in his 2000 paper “Design Principles and Design 

Patterns.” These concepts were later built upon by Michael Feathers, who introduced us to the SOLID 

acronym. And in the last 20 years, these five principles have revolutionized the world of object -oriented 

programming, changing the way that we write software.

So, what is SOLID and how does it help us write better code? Simply put, Martin and Feathers’ design principles 

encourage us to create more maintainable, understandable, and flexible software. Consequently, as our 

applications grow in size, we can reduce their complexity and save ourselves a lot of headaches further down 

the road!

https://fi.ort.edu.uy/innovaportal/file/2032/1/design_principles.pdf
https://fi.ort.edu.uy/innovaportal/file/2032/1/design_principles.pdf


The SOLID Principles Overview

○ S: Single Responsibility Principle

○ O: Open/Closed Principle

○ L: Liskov Substitution Principle

○ I: Interface Segregation Principle

○ D: Dependency Inversion Principle   

Core Concepts:

○ Each principle guides us towards specific design choices that enhance code quality

○ Together, they promote loose coupling, high cohesion, and flexibility.



Single Responsibility Principle (SRP)

SRP: One Job, Done Well

Definition: A class should have only one reason to change.

Benefits: Easier to understand, test, and modify individual components.

Challenges: Identifying the "right" level of granularity for responsibilities.

Analogy: A Swiss Army Knife is versatile, but a dedicated tool is often better for a specific task.



C# Example - Bad: C#

class Employee {

public void CalculatePay() { ... }

public void SaveToDatabase() { ... }

public void GenerateReport() { ... } 

}



C# Example - Good: C#

class Employee { public void CalculatePay () { ... } }

class EmployeeRepository { public void SaveToDatabase (Employee e) { 

... } }

class EmployeeReportGenerator { public void GenerateReport (Employee e) 

{ ... } }



OCP: Open for Extension, Closed for Modification

Definition: Software entities (classes, modules, functions) should be open for extension, but closed for 
modification.
C# Example - Bad:

Open/Closed Principle (OCP)

C#

class AreaCalculator {

public double CalculateArea(Rectangle r) { return r.Width * r.Height; }

public double CalculateArea(Circle c) { return Math.PI * c.Radius * c.Radius; }

// What if we need to add Triangle? Modify this class.

}



C# Example - Good:

C#

interface IShape { double CalculateArea(); }

class Rectangle : IShape { ... }

class Circle : IShape { ... }

class AreaCalculator {

public double CalculateArea(IShape shape) { return shape.CalculateArea(); }

}

● Benefits: Reduces the risk of introducing bugs when adding new features.

● Challenges: Requires careful upfront design and abstraction.

● Analogy: A well-designed house has room for additions without needing to tear down existing walls.



LSP: Substitutability without Surprises

Definition: Objects in a program should be replaceable with instances of their subtypes without altering 
the correctness of that program.   
C# Example - Bad:

Liskov Substitution Principle (LSP)

class Rectangle {

public virtual int Width { get; set; }

public virtual int Height { get; set; }

}

class Square : Rectangle { 

public override int

Width { 

get

{ return base.Width; }

set { base.Width = base.Height = value; } 

}

// ... same for Height

} 

// Code expecting a Rectangle might break if given a Square



C# Example - Good:

C#

interface IShape { int Area(); } 

class Rectangle : IShape { ... } 

class Square : IShape { ... }

● Benefits: Ensures code behaves predictably when using inheritance.

● Challenges: Requires careful consideration of class hierarchies and contracts.

● Analogy: A child class should be able to fill its parent's shoes without causing chaos.



Interface Segregation Principle (ISP)

ISP: Don't Force Clients to Depend on Interfaces They Don't Use

Definition: Many client-specific interfaces are better than one general-purpose interface

C# Example - Bad:

interface IWorker {

void Work();

void Eat();

void Sleep();

}

class Robot : IWorker { 

public void Work() { ... } 

// Robot doesn't eat or sleep, but has to implement these methods

public void Eat() { throw new NotImplementedException(); }

public void Sleep() { throw new NotImplementedException(); }

}



C# Example - Good:

C#

interface IWorkable { void Work(); }

interface IEatable { void Eat(); }

interface ISleepable { void Sleep(); }

class Human : IWorkable, IEatable, ISleepable { ... }

class Robot : IWorkable { ... }

● Benefits: Improves code flexibility and reduces unnecessary dependencies

● Challenges: Can lead to a proliferation of interfaces if not managed carefully

● Analogy: A restaurant menu with separate sections for appetizers, main courses, and desserts is 

easier to navigate than one giant list.



Dependency Inversion Principle (DIP)

DIP: Depend on Abstractions, Not Concretions

Definition:

● High-level modules should not depend on low-level modules. Both should depend on abstractions.

● Abstractions should not depend on details. Details should depend on abstractions.  

C# Example - Bad:

class CustomerService {

private SqlCustomerRepository _repository = new SqlCustomerRepository();

// ... methods that use _repository directly

} 



C# Example - Good:

C#

interface ICustomerRepository { /* ... */ }

class SqlCustomerRepository : ICustomerRepository { /* ... */ }

class CustomerService {

private ICustomerRepository _repository;

public CustomerService(ICustomerRepository repository) { _repository  

= repository; }

// ... methods that use _repository

} 

● Benefits: Makes code more testable, maintainable, and adaptable to change
● Challenges: Adds a layer of abstraction, which can increase complexity initially
● Analogy: A car's engine shouldn't be directly welded to the chassis; they should connect via 

standardized interfaces.



Before:

● A monolithic e-commerce platform was struggling to keep up with growing demands.

● Tight coupling between components made changes risky and time-consuming.

● Adding new features or payment gateways often led to cascading bugs.

● Developers were hesitant to refactor due to fear of breaking existing functionality. 

SOLID in Action: Case Study
SOLID Transformation: E-commerce Platform Overhaul



After:

● The team adopted SOLID principles to gradually refactor the platform. 

● Key changes included:
- SRP: Breaking down the monolithic codebase into smaller, focused services (e.g., product catalog, order management, 

payment processing).

- OCP: Introducing interfaces and abstractions to enable adding new features without modifying existing code (e.g., pluggable 

payment gateways).

- LSP: Ensuring that new components could seamlessly replace older ones without disrupting the system.

- ISP: Creating fine-grained interfaces to avoid forcing components to depend on unused functionality.

- DIP: Decoupling high-level business logic from low-level infrastructure concerns (e.g., database access, external APIs).

SOLID in Action: Case Study
SOLID Transformation: E-commerce Platform Overhaul



Results:

● Reduced bug count by 40%: Smaller, more focused components led to fewer unexpected side effects.

● New feature development time decreased by 30%:  Extensibility enabled faster implementation of new 

features.

● Improved developer morale: The codebase became easier to understand and modify, leading to increased 

confidence and productivity.



SOLID in the Cloud and Beyond

SOLID with Cloud:

● Microservices: SOLID enables independent development, deployment, and scaling of individual services, making 

them resilient and adaptable to change.

● Serverless: SOLID principles help create well-structured functions that are easy to test and maintain, even in a 

distributed environment.

SOLID and Modern Software Development



SOLID in the Cloud and Beyond

SOLID with Agile:

● Facilitates iterative development and refactoring:  SOLID codebases are more amenable to incremental 

changes and continuous improvement.

● Supports continuous integration and delivery:  Automated testing and deployment are more reliable with 

loosely coupled, well-abstracted components. 



SOLID in the Cloud and Beyond

SOLID and DevOps:

● Improves code testability:  SOLID promotes writing unit tests that focus on specific responsibilities, leading to 

better test coverage and faster feedback loops.

● Makes deployments more reliable and less error-prone: Loose coupling and clear dependencies reduce the risk of 

unexpected issues during deployment. 



SOLID: Navigating the Nuances

Over-Engineering: 

● Don't force SOLID principles into every corner of your codebase.

● Start by applying them to core components or areas prone to change.

● Strive for a balance between flexibility and simplicity.

Premature Optimization:

● Avoid over-abstracting code that is stable or rarely modified.

● Focus on SOLID when designing new features or refactoring problematic areas. 

SOLID is not just for OOP:

● SOLID principles are rooted in sound software design principles that apply to any programming paradigm.

● The core concepts of loose coupling, high cohesion, and flexibility are universally beneficial.

Common Pitfalls and Misconceptions



● SOLID principles are not just theoretical concepts; they are practical tools for crafting 

robust, adaptable software. 

● By embracing SOLID, we can create codebases that are easier to understand, modify, 

and extend, leading to increased productivity and reduced technical debt.

● Whether you're building cloud-native applications, working in an Agile environment, or 

striving for DevOps excellence, SOLID principles provide a solid foundation for success.

Call to Action: Start incorporating SOLID principles into your projects today and experience 
the transformative impact they can have on your code and your team. 

Key Takeaways



Do you have any questions?
Email: gaurarpit@gmail.com 
LinkedIn: https://www.linkedin.com/in/gaurarpit/Thanks
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