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Factory Design Pattern
Decorator Design Pattern

CSCI 2300

Design Patterns Covered So Far

* Behavioral
* |terator
* MVC
* Observer
* Strategy




Creational Design Patterns

* Reusable solutions for creating objects, appropriate for the situation

* Examples:

* Tetris game with various block types
* Payment type (paypal, credit card)

* Factory Design Pattern - define an interface for creating an object, but
let subclasses decide which class to instantiate

Factory Design Pattern Class Diagram

Abstract Product

N

Concrete
Product 1

)

Ul €5 Client
WSS
Concrete
Produ}ct 2 V
/j\ Product Factory
Creataes

3/27/2019



public interface Block
{
public void rotate();

}

public class SquareBlock implements Block

{1

public class RightAngleBlock implements Block

public class BlockFactory
{
Rand rand;
Block create ()
{
Block block

{

}

else

{

}

blockType = //randomly select a block to create
if (blockType == BLOCKTYPE.RIGHT ANGLE)

block = new RightAngleBlock() ;

block = new SquareBlock();

{}
BlockFactory has a single

responsibility — create a Block of
random type

How easy is this application to extend?

* What if we want a new block type?
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public interface Block public class SquareBlock implements Block
{ {}

public void rotate();

} public class RightAngleBlock implements Block

{}

public class BlockFactory ‘
{ .
Rand rand; BlockFactory has a single

Block create () responsibility — create a Block of

{ random type
Block block

blockType = //randomly select a block to create
if (blockType == BLOCKTYPE.RIGHT ANGLE)
{
block = new RightAngleBlock() ;
}

e If new block types are added,
( BlockFactory needs to be
block = new SquareBlock(); modified

}

What if we have difficulty levels

* Easy — simple blocks: square, rectangle

* Difficult — Simple and Complex blocks: angle, T-shape

* Solution 1 — Make BlockFactory aware of the difficulty level
* Solution 2 — Have multiple factories
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Abstract Factory — a factory of factories
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Window example: scroll bars are added
dynamically, when text becomes too large

<<interface>>
DecoratorWindowTest - - - - > Window
+main(args:String[]): void +draw() : void
+getDescription(): String

SimpleWindow | WindowDecorator

+draw(): void
+getDescription(): String

| |
HorizontalScrollBarDecorator VerticalScrollBarDecorator

+draw( ) : void +draw( ) : void
+getDescription(): String +getDescription(): String
-drawHorizontalScrollBar(): wvoid -drawVerticalScrollBar(): woid




You are designing Candy Crush and need to
generate generate various candy to fill the space.
Which design pattern is the best fit for this
situation?

A. Iterator
B. Observer
C. Decorator
D. Strategy
E. Factory

You are designing a game where a character gains
“super powers” after finding a treasure. The
“super powers” allow the character to jump twice
as high as before. What design pattern is the best
fit for this situation? g

A. Iterator
B. Observer
C. Decorator
D. Strategy
E. Factory
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You are designing a game where the user can
select the vehicle for his/her character prior to
starting the game. What design pattern is the best
fit for this situation?

A. lterator
B. Observer
C. Decorator
D. Strategy
E. Factory

To select a vehicle for his/her character, the
user will want to look over the possible
vehicle options. What design pattern is the
best fit for this situation?

A. Iterator
B. Observer
C. Decorator
D. Strategy
E. Factory
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The character in your game may have different
powers, based on the vehicle that was selected by
the user. What design pattern is the best fit for
this situation?

A. Iterator
B. Observer
C. Decorator
D. Strategy
E. Factory




