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Singleton Desing Pattern

The Singleton Design Pattern is a way to make sure that a class has only one object ever created
from it — and that object can be accessed from anywhere in your code.

This pattern is often used for things like database connections, logging, or configuration settings —
where having more than one instance could cause problems or waste resources.
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Factory Method Design Pattern

The Factory Method design pattern is a creational pattern that defines an interface for creating an
object, but allows subclasses to alter the type of objects that will be created. 
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Class UML Diagram
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Abstract Factory Design Pattern
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Builder Design Pattern

The Builder pattern lets you construct an object step by step, often using a chain of
methods. It’s especially useful when the object has a lot of optional parts or complex
setup.
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Prototype Design Pattern

The Prototype Pattern is a creational design pattern that lets you clone existing objects, rather than
creating new ones from scratch
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Adapter Design Pattern

It lets you plug one thing into another that wouldn’t normally fit—without
modifying their actual code.
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Bridge Design Pattern

The Bridge pattern separates an abstraction (the high-level logic) from its implementation (low-level
details). It’s like creating a bridge between two hierarchies: one for abstractions, and another for
implementations, so changes in one don't affect the other.
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Composite Design Pattern

The Composite pattern lets you treat individual objects and compositions of objects
uniformly. You can model tree-like structures where leaf nodes and composite nodes share
the same interface.
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E-commerce application
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Benefits

You can treat a single item or a bundle of items the same way.

Makes it easy to manage nested product structures.

Clients (like frontend code) don’t need to care if it’s a product or a bundle
—just call .getPrice() and .getName().



Decorator Design Pattern

The Decorator Design Pattern is a structural pattern that lets you dynamically add
behavior or responsibilities to objects without modifying their original code. It’s like wrapping
a gift box with layers of decorative paper—each layer adds something new, but the box
inside remains unchanged.
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Facade Design Pattern

The Facade Design Pattern is all about providing a simplified interface to a complex
subsystem. It’s like giving users a clean, easy-to-use remote control for a machine that
has tons of internal wiring and components—they don’t need to know how it all works, just
which buttons to press.

Use case: When you want to simplify interactions with a complex system or
group of classes. 
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Flyweight Design Pattern

The Flyweight Pattern is used when you have lots of similar objects, and you want to
save memory by reusing the parts that are common to all of them.
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data

This dramatically reduces the number of duplicated objects in RAM, especially
for popular items shown in many places.



Proxy Design Pattern

A proxy is like a smart middleman. It controls access to another object, which might be
expensive to create, sensitive, or remote.

Instead of talking to the actual object directly, you talk to the proxy — and the
proxy decides when and how to reach the real thing.
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Chain of Responsibility

The Chain of Responsibility pattern lets you pass a request along a series of handlers, where
each one decides either to process the request or pass it to the next in line
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Command Design Pattern

It decouples the sender of a request from the receiver by encapsulating the
request as an object.
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Iterator Design Pattern

The Iterator Design Pattern is all about providing a way to access the elements of a
collection sequentially without exposing its underlying representation
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Observer Design Pattern

The Observer Pattern defines a one-to-many relationship between objects. When one
object (the subject) changes state, all its dependents (the observers) are notified and

updated automatically.
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Mediator Design Pattern

The Mediator Pattern centralizes communication between objects, so
they don’t talk to each other directly. Instead, they interact through a

mediator, which coordinates and routes messages.
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State Design Pattern

The State Pattern allows an object to change its behavior when its internal state
changes—as if the object changed its class. Instead of using conditionals, you

delegate behavior to state-specific classes.
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Strategy Design Pattern

The Strategy Pattern defines a family of algorithms (or behaviors),
encapsulates each one, and makes them interchangeable. It lets the

algorithm vary independently from the clients that use it.
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Template Method Design Pattern

The Template Method Pattern is a behavioral design pattern that defines the skeleton of an algorithm in
a base class method, deferring some steps to subclasses. It allows subclasses to redefine specific steps of

the algorithm without changing its overall structure.
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