Lecture 14 - June 26

Design Patterns: Composite, Visitor

Static vs. Dynamic Types, Dynamic Binding
Design Attempts for Recursive System
Composite Design Pattern



ThS> [ 5o M

/ g7 i
Announcements/ inders

e Assignment 2, Project released

/ ¢ ProgTest| next Thursday, July 3
f,,,f"M + Guide and practice test released on Friday, June 27
+ Mockup ProgTest : 5 PM an Monday, June 30

+ Makeup lecture right after the test (= 7:15)
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Second Design Attempt

equipment
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! ( <abstract> Equipment w
. Equipmente List<Equipment> children
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equipment

<abstract> Equipment

List<Equipment> children

abstract double price()

) A

VideoCard (" <abstract> ComposieEquipment )

add(Equipment e)
ensure children[children.size()] == e
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equipment

<abstract> Bauipasents

abstract double price()

List<Equipment> children
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ensure children[children.size()] == e




Third Design Attempt
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Equi t

equipment
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<abstract> Equipment
- List<Equipment> children
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<abstract>
CompositeEquipment
extends Composite<Equipment>
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( <abstract> Composite@> )

List<E> children

add(E e)

ensure children[childrenfsize()] == e
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Multiple Inheritance in Java:

Diamond Problem
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abstract void doSomething();




Composite Pattern: Architecture

Equi t

Chassis ch;
VideoCard crd;
DiskDrive d;

ch.add(crd);
ch.add(d):;
crd.add(d)

equipment
— . N veOA
<interface> Equipment
» ) List<IEquipmenI> children
1 double price() =
\

<abstract>
CompositeEquipment
extends Composite<Equipment>

patterns
—
( l <abstract>/Composite<E> )
List<E> children
add(E e)
ensure children[children.size()] == e

_________________________________

N e e m e m e ——————



Composite Pattern: Architecture
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equipment patterns
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LILCHEE TG ' List<E> children
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. Equipment e = List<Equipment> child) ' add(E e)
@ " double price() = - LD chitdren , ensure children[children.size()] == e
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N e e m e m e ——————

_________________________________

<abstract>
CompositeEquipment
extends Composite<Equipment>

Chassis ch;
VideoCard crd;
DiskDrive d;

ch.add(crd);
ch.add(d):;
crd.add(d) \

Why is Composite a separate, generic class?




Composite Pattern: Architecture

Composite class is reusable by instances of the composite pattern.

patterns

r <abstracty Composite<E> ]

(

'

'

' List<E> childre

! add(E e)

' ensure children[children.size()] = e
'

'

'

equipment

<interface> Furniture w

List<Equipment> children List<Furniture> children

P> double weight()

double price()

-

<abstract>
CompositeFurniture
extends Composite<Furniture>

<abstract>
v CompositeEquipment
extends Composite<Equipment>

<abstract>
BaseFurniture

<abstract>
BaseEquipment




Com Pos ife pafi-ern : I m P Iem enfat i o n public abstract class Composite<E> {

protected List<E> children;

public interface Equipment { ERBLIE) weld @cdin Sata) 4

public String name();

children.add(child); /* polymorphism */

public doublelprice()l; /+ uniform access =/ '

}

}

vy @ basp
@ blﬂibg(e public abstract class CompositeEquipment

extends Composite<Equipment>
implements Equipment
{
private String name;
public CompositeEquipment (String name) {
this.name = name;
this.children = new ArrayList<>();
}
public String name() { return this.name; }
public double price() {
double result = 0.0;
for (Equipment child : this.children) {
result = result + child.price(); /* dynamic binding #*/
}
return result;
}
}

public abstract class| BaseEquipment implements Equipment {
private String name;
private double price;
public BaseEquipment (String name, double price) {
this.name = name; this.price = price;
}
public String name() { return this.name; }
public doublel price() {(return this.price; }

public class (VideoCard extends| BaseEquipment  {
public VideoCard(String name, double price) {
super (name, price);

} public class Chassis extends CompositeEquipment {

public Chassis(String name) {
super (name) ;

}




ComPOSife paffern: TeSfing public abstract class BaseEquipment implements Equipment {

private String name;
@Test pr:.v:ate double 'prlce; ) '
public BaseEquipment (String name, double price) {
this.name = name; this.price = price;

public void test_equipment () {
Equipment card, drive; }
Bus bus; public String name() { return this.name; }
Cabinet cabinet: public double price() { return this.price; }
4

Chassis chassis;

card = new VideoCard("16Mbs Token Ring", 200); Pueb];;cn;:’sgraCt Ftla:Es C?mpostl>teEqupment
N 3 G 3 X omposite ulpmen
drive = new DiskDrive("500 GB harddrive", 500); : . ’ ine
implements Equipment
bus = new Bus("MCA Bus"); {

chassis = new Chassis("PC Chassis"); private String name;
cabinet = new Cabinet ("PC Cabinet"); public CompositeEquipment (String name) {
7 bus.add(card) ; this.name = name;
/ this.children =

chassis.add(bus) ; LA,I 0 s = new ArrayList<>();
chassis.add(drive) ( }
cabinet. add(cha551s)

public String name() { return this.name; }
public double price() {
double result = 0.0;

A

assertEquals (700.00, Icabinet.price()l, 0.1); for (Equipment child : this.children) {
} result = result + child.price(); /* dynamic binding */
al 2 }
. Cablne'l' > return result;
cabinet }

children] 1 }

Chassis a |1 | iskprive
- drive
children /"')| | | price

Bu VideoCard
oo BUS 0o .
children /Wprlce

chassis




