SOLID
Robert C. Martin’s SOLID principles are a set of simple design rules that help programmers write code that is easy to understand, test, and maintain.

Think of them as good habits for organising your code so it doesn’t become messy later.

SOLID Principles
S — Single Responsibility Principle (SRP)
👉 “One job only.”
A class or function should do one clear task.
Simple example:
· ❌ A function that logs in a user, sends email, and saves files.
· ✅ Separate functions:
· loginUser()
· sendEmail()
· saveData()
Why it helps:
· Easier to test
· Easier to fix bugs
· Easier to understand

O — Open/Closed Principle (OCP)
👉 “Open for adding, closed for changing.”
Your code should allow new features without rewriting old working code.
Instead of editing a big if statement every time you add something new, create new classes or functions.
Example:
· Add a new payment method by adding a new class — not editing existing code.
Why it helps:
· Reduces risk of breaking things
· Safer updates



L — Liskov Substitution Principle (LSP)
👉 “A replacement should still work properly.”
If one class replaces another, the program should still behave correctly.
Simple analogy:
If a game expects a “Vehicle”, swapping a Car for a Bike should still work — both must follow the same rules.
Bad example:
If a subclass removes important behaviour, it breaks expectations.
Why it helps:
· Prevents confusing bugs
· Keeps designs predictable

I — Interface Segregation Principle (ISP)
👉 “Don’t force code to use things it doesn’t need.”
Instead of one huge interface with lots of features, make smaller specific ones.
Example:
· ❌ One “Machine” interface with print, scan, fax.
· ✅ Separate interfaces:
· Printable
· Scannable
Why it helps:
· Cleaner design
· Less unused code

D — Dependency Inversion Principle (DIP)
👉 “Depend on ideas, not specific tools.”
High-level code should rely on abstractions (general rules), not specific implementations.
Analogy:
Plugging a laptop into a USB port, not directly into a specific device.
Example:
Instead of:
PaymentSystem uses PayPal directly
Use:
PaymentSystem uses PaymentInterface

Why it helps:
· Easy to swap parts later
· Makes testing simpler

Simple Memory Trick 
S – Single job
O – Open to extend
L – Substitutable
I – Small interfaces
D – Depend on abstractions

Why SOLID Matters 
In coursework or projects, SOLID helps you:
· Avoid huge messy functions
· Make debugging faster
· Improve unit testing (especially SRP)
· Keep code maintainable when you add new features



[image: ]]
image1.jpeg
SOLID Principles Level 2) =

Good Habits for Organizing Your Code!

s Single Responsibility - One Job Only!

m Do ONE clear task.
X login + email + save files « loginUser(), semdEmail(), saveData()

o Open/Closed - Add, Don’t Alter!

n Open for new features.
F Create NEW classes, don’t change OLD code.

L Liskov Substitution - Switch Works! Q‘
Q Replace with NO surprises. : %

Car OR Bike — Both still work!

I Interface Segregation - Keep It Small! ;
$ Use SPECIFIC interfaces. é

Printable G Scannable

Dependency Inversion - Rely on Ideas! & &,
Depend on general RULES. =

NOT just one tool.

Easy Reminder: i
Single Job
Open to Extend
Liskov Switch





