Lecture 13 - Oct. 27
Composite & Visitor

Composite:

Architecture, Implementation, Tests
Visitor:

Architecture, Double Dispatch



Announcements
- Programming Test
+ 2:00pm to 3:20pm on Saturday, October 29
+ Venue: LAS1006 (the large lab)
- Quiz 3
- Project team.txt file due today
- Project Milestone 1




Third Design Attempt

equipment patterns
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Multiple Inheritance in Java: Diamond Problem
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Composite Pattern: Architecture

equipment patterns
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<abstract>
BaseEquipment

<abstract>
CompositeEquipment
extends Composite<Equipment>

Chassis ch;
VideoCard crd;
DiskDrive d;
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Composite Pattern: Architecture

equipment patterns
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<abstract>
CompositeEquipment
extends Composite<Equipment>

Chassis ch;
VideoCard crd;
DiskDrive d;

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

crd.add(d) N 2 N—,{lf 2

Why is Composite a separate, generic class?




Composite Pattern: Architecture

Composite class is reusable by instances of the composite pattern.

patterns

r <abstract> Composite<E> ]

List<E> children
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ensure children[children.size()] = e
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public abstract class Composite<E> {

Composite Pattern: Implementation

public interface| Equipment | {

public String name();

public double price(); /* #niform access =/
}

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 double| price()] { return this.price; }

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

}

protected List<E> children;

public void add(E child) {
children.add(child); /* polymorphism */
}

}

public abstract class CoﬁbositeEquipment
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() { D ‘ot e’f“e
double result = 0.0; T( “&‘e da W
.children) { ’

for (Equipment child :
result = result +¢childfprice(); /* dynamic binding |*/
}
return result;
}
}

public class Chassis extends CompositeEquipment {
public Chassis(String name) {
super (name) ;

}




ComPOSife paf.l'ern: TeSfing public abstract class BaseEquipment implements Equipment {

private String name;

@Test private double price;
public BaseEquipment (String name, double price) {

public void test_equipment () {
{ Equipment card, drive; }

Bus bus; public String name() { return this.name; }
Y public double price() { return this.price; }

this.name = name; this.price = price;

Cabinet cabinet;
Chassis chassis;

., . Rlic abafTdct class CompositeEquipment
= 1% L Ring", 200); 1.6
card new VideoCard("1lé6Mbs Token Ring", ); ", :,._,Ly” oSt e<Equipment>

drive = new DiskDri've("SOO GB harddrive", 500
bus = new Bus("MCA Bus");

3 (L : — R
= # implemepts Equipment
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: | 253 '

chassis = new Chassis("PC Ch W ; 2 phlivate String name;
cabinet = new Cabinet ("PC CaPyinet"); public CompositeEquipment (String name) {
bus.add(card) ; ‘ this.name = name;

n chassis.add(bus) ; 700 this.children = new ArrayList<>();
cha5‘31s.add(drlve).; - e( ;}aublic String name() { return this.name; }
cabinet.add(chassis) ; w& public double price() {

~7 . double’ result = 0.0;
assertEquals (700.00, cabinet.price(), 0.1); S for (Equipment child : this.children) {
} result = result + child.price(); /* dynamic binding */
" }
o - ’Icablnef =N return result;
cabinet o4 )
— |children| ~ }

DiskDri
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Design of Language Structure: Composite Pattern

(<interface> Expression] (<abstract> CompositeExpressiorq

abstract Expression /eft()
int value() abstract Expression right()

( Constant w ( Addition ]

L

Q: How to construct a composite object representing “341 + 2“2

(Q: How to extend the design to include variables and subtractions?




Design of Language : How to Extend the Composite Pattern?

(<interface> Expression (<abstract> CompositeExpressiorq

| abstract Expression left() Structure
int value() J

abstract Expression right()
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Design of a Language Application: Open-Closed Principle

(<1nterface> Expression] (<abstract> CompositeExpressiorq

tbstract Expression lefi() J Structure

1nt value() abstract Expression right()

( Constant

|

evaluate (0) Structure
A Alernaive 1] (Oper) | Cclosed 2> /5 o

type_check Alternative 2| Closed Open 4«/7P’f 7 ‘

Addition

— 1




Design of a Language Application: Open-Closed Principle

| 7(<interface> Expression] (<abstract> CompositeExpressiorq
abstract Expression /eft() Structure
int value() abstract Expression right()
( Constant ] ( Addition w
No ;4&-)
/ SvinfRA”
SZLI Operations Structyire
Pr!n:_Pref;( Alternative 1| Ope Closed 5 A’/Jy
print_postfix -
type_check Alternative 2| Closed /[{’f/’
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Visitor Design Pattern: Architecture

<interface> Visitor

structures operations
<interface> Expression ’/'
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'
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! . ( Evaluator 1
. 1 | void visitConstant(Constant e)
' 1 | void visitAddition(Addition e)
r Constant r Addition+ \ ( Subtraction+ : 1 | void visitSubtraction(Subtraction e)
H + Lint resuit()
'
'

void accept(Visitor v)
int value()

void accept(Visitor v)

void accept(Visitor v)

void yigitConstant(Constant e)
Pevoid yigifAddition(Addition e)
void visjtSubtraction(Subtraction e) )

PrettyPrinter

(

TypeChecker

void visitConstant(Constant e)
void visitAddition(Addition e)
void visitSubtraction(Subtraction e)

\_String result() )

void visitConstant(Constant e)

void visitAddition(Addition e)

void visitSubtraction(Subtraction e)
boolean result()
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Visitor Design Pattern: Architecture
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public void test_expression_evaluation() {
CompositeExpression add; 7
si ily €25

4

hew Constant (l); c2 = new Constant(2);

= new _Addition(cy, H
v = new _mmm ( %% W[
add. accept (v)-;

assertEquals (3, ((Evaluator) v).result());
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Visitor Design Pattern: Implementation

@Test
public void test_expression_evaluation() {
CompositeExpression add;
Expression cl, c2;
Visitor v;
cl = new Constant(l); c2 = new Constant (2);

add = new Addition(cl, c2);

v = new Evaluator();

add. accept (v) ;

assertEquals (3, ((Evaluator) v).result());
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Visualizing Line 3 to Line 7



Executing_ Composite and Visitor Patterns at Run’rime/ vl
f' Addition .
add~/ [Foht] = TmCIng(adE).accep

—L Double Dispatch — of
_ﬂ EVALUATOR \_}
v value Constant Constant
value | 1 value | 2

,—;:Ei ’,-_,;i public interface Visitor {
cl c2 public void visitConstant (Constant e);

public void visitAddition(Addition e);
public wvoid visitSubtraction(Subtraction e);

public class Constant implements Expression { }
public void_accept (Visitor v) { publ_ic cla.ss Evaluator implements Visitor {
v.visitConstant (this) ; private int result;
} public void visitConstant (Constant e) { ‘_‘,
} this.result = e.value(); e /
}
_ — ‘ , public void visitAddition(Addition@ { /LS Aﬁ
public class Addition extends CompositeExpression { Evaluator evall = new Evaluator();
oo i Lo Evaluator evalR = new Evaluator();
public void, agocps (hV_lSl'tor v) A e.getLeft () .accept (evall) ;
} Ve o thad o o] (t___/l;s’)/’ e.getRight () .accept (evalR) ;

) this.result = evalL.result() + evalR.result();




