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SOLID Principles
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Quick Overview
▪ Concrete Class vs Abstract Class vs Interface

▪ Generic Programming (Templates)
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SOLID Principles
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SOLID principles
▪ 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!

▪ FIVE Principles

◦ SRP – Single Responsibility Principle

◦ OCP – Open/Closed Principle

◦ LSP – Liskov Substitution Principle

◦ ISP – Interface Segregation Principle

◦ DIP – Dependency Inversion Principle

▪ Why?

◦ More understandable code designs

◦ Easier to maintain

◦ Easier to extend
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1st Case

What design problem exist?

 What limitations stem from 
these issues?

How can they be addressed or 
improved?
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Single Responsibility Principle (SRP)

▪ Do one and only ONE thing.. But do it well ☺
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Single Responsibility Principle (SRP)
▪ The Single Responsibility Principle states that every object should 

have a single responsibility, and that responsibility should be 
entirely encapsulated by the class.

▪ Classic violations
◦ Objects that can print/draw themselves

◦ Objects that can save/restore themselves

▪ Classic solution
◦ Separate printer

◦ Separate saver (or memento)

RIAD SONBOL - SOFTWARE SYSTEM DESIGN 7

"There should never be more than 
one reason for a class to change."

Robert C.Martin 



2st Case

What design problem exist?

 What limitations stem from 
these issues?

How can they be addressed or 
improved?

RIAD SONBOL - SOFTWARE SYSTEM DESIGN 8



Open / Closed Principle
Feel Free to extend BUT do not modify
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Open / Closed Principle
▪ The Open / Closed Principle states that software entities (classes, modules, functions, 

etc.) should be open for extension, but closed for modification.

▪ Change behavior without changing code?!

◦ Rely on abstractions, not implementations

◦ Do not limit the variety of implementations

▪ Three approaches to achieve OCP

◦ Parameters

◦ Pass delegates / callbacks

◦ Inheritance /  Template Method pattern

◦ Child types override behavior of a base class

◦ Composition / Strategy pattern

◦ Client code depends on abstraction

◦ "Plug in" model
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3st Case

What design problem exist?

 What limitations stem from 
these issues?

How can they be addressed or 
improved?
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Liskov Substitution Principle
If you use base type, you should be able to use subtypes and do not 
break anything
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Liskov Substitution Principle
▪ The Liskov Substitution Principle states that in an inheritance, a parent class 

should be substitutable for its child class without any problem.

▪ In Liskov Subtitution Principle you need to follow the correct hierarchy for 
your classes if you do not follow it the unit test for the superclass would 
never success for the subclasses.

▪ Child classes must not
◦ Remove base class behavior

◦ Violate base class invariants

▪ If an override method does nothing or throws and exception, you’re probably 
violating LSP.
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4st Case

What design problem exist?

 What limitations stem from 
these issues?

How can they be addressed or 
improved?
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Interface segregation principle
Several specialized interfaces are better than One All-Purpose 
interface.
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Interface segregation principle
▪ The Interface Segregation Principle states that Clients should not be 

forced to depend on methods they do not use.

▪ Divide "fat" interfaces into smaller ones.
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5st Case

What design problem exist?

 What limitations stem from 
these issues?

How can they be addressed or 
improved?
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Low Level 
Operations

High Level 
Operations



Dependency Inversion Principle
▪ Depend on abstraction not 

implementation.

▪ High-level modules should not 
depend on low-level modules. 
Both should depend on 
abstractions.
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Examples - SOLID
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Example 1
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Example 1
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This violates the SRP principle.

Refactoring
We’ll be creating seperate classes:
•Mailer — handles the emailing
•Sales Tax — handles the sales tax 
calculation
•Invoice — handles the invoice info



Example 2
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Example 2
▪ Refactoring our code
◦ Convert Employee to a 

concrete class

◦ Create an IBonus 
interface with the 
getBonusAmount() 
method

◦ Have only the classes 
that are eligible to 
receive a bonus to 
implement IBonus
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Example 2
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