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Iterator Pattern
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interface java.lang.Iterable<T) {
Iterator<T) iterator();
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- An iterator over a collection

- A member of the Java Collections Framework
(cf. http://download.oracle.com/javase/6/docs/api/)

Method Summary

boolean | hagHext ()
FEeturns true if the iteration has more elements.

Elnext()

Eeturns the next element in the teration.

void| reppyel )
Eemoves from the underlving collection the last element returned
by the iterator (optional operation),



http://download.oracle.com/javase/6/docs/api/
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Menultem.java
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package cse.design_pattern.ch09.iterator first;
public class Menultem {

private final String name;
private final String description;
private final boolean vegetarian;
private final double price;

public Menultem(String name,

String description,
boolean vegetarian,
double price) {

this.name = name;

this.description = description;

this.vegetarian = vegetarian;

this.price = price;

9%, Iterator & Composite Patterns
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public String getName() {
return name;

public String getDescription() {
return description;

public double getPrice() {
return price;

public boolean isVegetarian() {
return vegetarian;
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PancakeHouseMenu.java

1 package cse.design_pattern.ch09.iterator first;
2
3| [=] import java.util ArrayList;
4
5 public class PancakeHouseMenu {
6
7 private final ArrayList<Menultem> menultems;
8
9| [=|  public PancakeHouseMenu() {
10 menultems = new ArrayList<>();
11
12 addlitem("K&B's Pancake Breakfast",
13 "Pancakes with scrambled eggs, and toast”,
14 true,
15 2.99);
16
17 addltem("Regular Pancake Breakfast”,
18 "Pancakes with fried eggs, sausage”,
19 false,
20 2.99);
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22 addltem("Blueberry Pancakes”,

23 I "Pancakes made with fresh blueberries, "

24 + "and blueberry syrup”,

25 true,

26 3.49);

27

28 addltem("Waffles”,

29 "Waffles, with your choice of blueberries or strawberries”,
30 true,

31 3.59);

32| - }

33

34 public final void addltem(String name, String description, boolean vegetarian, double price) {
35 Menultem menultem = new Menultem(name, description, vegetarian, price);
36 menultems.add(menultem);

37 }

38

39 public ArrayList<Menultem> getMenultems() {

40 // return menultems; // return of Collection field

41 return new ArrayList<>(menultems);

42 }

43 // Z|Et Ol #E oAt

44 }



Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

DinerMenu.java

1 package cse.design_pattern.ch09.iterator.first;
2
3 ’public class DinerMenu {
4
5 private static final int MAX_/TEMS = §;
6 private int numberOfitems = (;
7 private final Menultem[] menultems;
8
9| []  public DinerMenu() {
10 menultems = new Menultem[MAX /TEMS];
11
12 addltem("Vegetarian BLT",
13 "(Fakin') Bacon with lettuce & tomato on whole wheat", true, 2.99);
14 additem("BLT",
15 "Bacon with lettuce & tomato on whole wheat", false, 2.99);
16 addltem("Soup of the day",
17 "Soup of the day, with a side of potato salad”, false, 3.29);




Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

18 addltem("Hotdog",

19 "A hot dog, with saurkraut, relish, onions, topped with cheese”,
20 false, 3.05);

21 addltem("Steamed Veggies and Brown Rice",

22 "Steamed vegetables over brown rice”, true, 3.99);

23 addltem("Pasta”,

24 "Spaghetti with Marinara Sauce, and a slice of sourdough bread”,
25 true, 3.89);

26| - }

27

28| [=] public final void addItem(String name, String description, booclean vegetarian, double price) {
29 Menultem menultem = new Menultem(name, description, vegetarian, price);
30 if (numberOfitems >= MAX ITEMS) {

31 System. e/vprintin("Sorry, menu is fulll Can't add item to menu");
32 } else {

33 menultems[numberOfitems] = menultem;

34 numberOfitems += 1;

35 }

36| - }

37

38 public Menultem[] getMenultems() {

39 //return menultems; // return of Array Field

40 return menultems.clone();

41 }

42 // 1Bt Ol 23 fAE

43 }
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Waitress.java

1 package cse.design_pattern.ch09.iterator first;

2

3| [=] import java.util List;

4

5 public class Waitress {

6

7 private final PancakeHouseMenu pancakeHouseMenuy;

8 I private final DinerMenu dinerMeny;

9
10 public Waitress(PancakeHouseMenu pancakeHouseMenu, DinerMenu dinerMenu) {
11 this.pancakeHouseMenu = pancakeHouseMenu;
12 this.dinerMenu = dinerMenu;
13 }
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public void printMenu() {

[ List<Menultem> breakfastitems = pancakeHouseMenu.getMenultems();

System.outprintin("H =Wn----Wn O Ol =),

for (int 1 = 0; i < breakfastitems.size(); i++) {
Menultem m = breakfastltems.get(i);
printMenultem(m);

}
System.outprintin("#n & & O] =),

[ Menultem[] lunchltems = dinerMenu.getMenultems();

for (int1 = 0; 1 < lunchltems.length; i++) {
Menultem m = lunchltems]i];
printMenultem(m);

public void printMenultem(Menultem menultem) {
System.outprint(menultem.getName() + ", ");
System.ouiprint(menultem.getPrice() + " -- 7);
System.outprintin(menultem.getDescription());
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MenuTestDrive.java

1 package cse.design_pattern.ch09.iterator.first;
2
3 public class MenuTestDrive {
4
5| [-] public static void main(String argsl[]) {
6 PancakeHouseMenu pancakeHouseMenu = new PancakeHouseMenu();
7 DinerMenu dinerMenu = new DinerMenu();
8
9 Waitress waitress = new Waitress(pancakeHouseMenu, dinerMenu);
10
11 waitress.printMenu();
12| — }
13 }
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PancakeHouseMenu Waitress <<interface>>
menultems orintMenu() Iterator
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\ DinerMenu

B menultems

| PancakeHouseMenulterator DinerMenulterator

createlterator()
hashext() hasNext()
| e, - —
/

created) 1
—————— >



Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

Iterator.java

package cse.design_pattern.ch09.iterator.second;
public interface Iterator<T> { & Z|YH|2l(generic) AHE
boolean hasNext();

T next();

@@ ®N e
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PancakeHouseMenulterator.java
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package cse.design_pattern.ch0S.iterator.second;

import java.util.ArrayList;
import cse.design_pattern.ch09.iterator first Menultem;

public class _ implements Iterator<Menultem> {

ate firal ArravList<Menultems. tame. ArrayList= O|E{2{[O[E Br&tsi=
pr!va e .ma rlrsfy IS enultem> items; O MEJ 9lof 20| O|2AH 23
private int position = 0, 5 Lo o2

public PancakeHouseMenulterator(ArrayList<Menultem> items) {

this.items = items;
) PanCakeHouseMenu =c2fiA

O AEIA HH menuItemsa

ot 9/0{0F Fto 2
PanCakeHouseMenuoﬂkl O|E{ ]| O| E
M Al WAz QAlZE HA F
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@OQOverride

public Menultem next() {
Menultem item = items.get(position);
position += 1;
return item;

}
@OQverride
public boolean hasNext() {
/*
if (position >= items.size()) {
return false;
} else {
return true;
}
:k!f
return position < items.size();
}
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DinerMenulterator.java

1 package cse.design_pattern.ch09.iterator.second;
2
3| [=]| import cse.design_pattern.ch09.iterator.first Menultem;
{7l
5 public class DinerMenulterator implements Iterator<Menultem> {
6
7 [ private final Menultem[] items;
8 private int position = G,
9
10 public DinerMenulterator(Menultem[] items) {
11 T this.items = items;
- } DinerMenu 224
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14 @Override
@ [-] public Menultem next() {
16 Menultem menultem = items[position];
17 position += 1;
18 return menultem:;
19| — }
20
21 @Override
@4 [-]  public boolean hasNext() {
23 [ /*
24 if (position >= items.length || items[position] == null) {
25 return false;
26 } else {
27 return true;
28 }
29 [ */
30 return I(position >= items.length || items[position] == null);
31| — }
32 }
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PancakeHouseMenu.java

1 package cse.design_pattern.ch09.iterator.second;
2
3 % import java.util.ArrayList;
4 [import cse.design_pattern.ch09.iterator.first Menultem;
5
6| Ipublic class PancakeHouseMenu {
7
8 private final ArrayList<Menultem> menultems;
G
10| [ public PancakeHouseMenu() {
11 menultems = new ArrayList<>();
12
13 addlitem("K&B's Pancake Breakfast”,
14 "Pancakes with scrambled eggs, and toast”,
15 true,
16 2.99);
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18 addltem("Regular Pancake Breakfast”,

19 "Pancakes with fried eggs, sausage”,

20 false,

21 2.99);

22

23 addltem("Blueberry Pancakes”,

24 "Pancakes made with fresh blueberries, and blueberry syrup”,
25 true,

26 3.49);

27

28 addltem("Waffles",

29 "Waffles, with your choice of blueberries or strawberries”,
30 true,

31 3.59);

32| — }

33

34 public final void addltem(String name, String description,

35 boolean vegetarian, double price) {

36 Menultem menultem = new Menultem(name, description, vegetarian, price);
37 menultems.add(menultem);

38 }
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41 return new PancakeHouseMenu lterator(menultems);
42
43
44 }

40 T" public Iterator<Menultem> createlterator() {

PanCakeHouseMeny = = =—-=—-=—-=-=—-=-——- - PanCakeHouseMenulterator
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DinerMenu.java

1 package cse.design_pattern.ch09.iterator.second;
2
3 E[import cse.design_pattern.ch09.iterator.first Menultem;
4
5 Ipublic class DinerMenu {
6
7 private static final int MAX /TEMS = 6;
8 private int numberOfltems = 0;
9 private final Menultem([] menultems;
10
11| =] public DinerMenu() {
12 menultems = new Menultem[MAX /TEMS];
13
14 addltem("Vegetarian BLT",
15 "(Fakin') Bacon with lettuce & tomato on whole wheat", true, 2.99);
16 addltem("BLT",
17 "Bacon with lettuce & tomato on whole wheat", false, 2.99);
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18 addltem("Soup of the day",

19 "Soup of the day, with a side of potato salad”, false, 3.29);

20 addltem("Hotdog",

21 "A hot dog, with saurkraut, relish, onions, topped with cheese”,

22 false, 3.05);

23 addltem("Steamed Veggies and Brown Rice”,

24 "Steamed vegetables over brown rice”, true, 3.99);

25 addltem("Pasta”,

26 "Spaghetti with Marinara Sauce, and a slice of sourdough bread”,

27 true, 3.89);

28| - }

29

30 public final void addltem(String name, String description,

31| [£] boolean vegetarian, double price) {

32 Menultem menultem = new Menultem(name, description, vegetarian, price);
33 if (numberOfitems >= MAX /TEMS) {

34 System. err.println("Sorry, menu is fulll Can’'t add item to menu”);

35 } else {

36 menultems[numberOfltems] = menultem;

37 numberOfltems += 1;

38 }

39| - 1

40

41 b public lterator<Menultem> createlterator() { ) .
42 T return new DinerMenulterator(menultems); DinerMenu =~~~ DinerMenulterator
43 1

44

45 }
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Waitress.java

- PancakeHouseMenu®t DinerMenu 74 S2|A2F A2 ZHA|

- = FaF el A 9| createlterator() M AE0| 2510 O|E{2{|O|H ZX|Z Ht=t 2rop &
2 sL5tA E.

- O
1 package cse.design_pattern.ch09.iterator.second;
2
3 E[import cse.design_pattern.chOS.iterator.first Menultem;
4
5 public class Waitress {
6
7 private final PancakeHouseMenu pancakeHouseMenuy;
8 private final DinerMenu dinerMeny;
S
10 public Waitress(PancakeHouseMenu pancakeHouseMenu, DinerMenu dinerMenu) {
11 this.pancakeHouseMenu = pancakeHouseMenu;
12 this.dinerMenu = dinerMenu;
13 }
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15|=]  public void printMenu() {

16 lterator<Menultem> pancakelterator = pancakeHouseMenu.createlterator();

17 lterator<Menultem> dinerlterator = dinerMenu.createlterator();

18 System.outprintin(" Ol 7 #Wn----Wn O] O =");

19 printMenu(pancakelterator);

20 System.outprintin("#n & & O =),

21 printMenu(dinerlterator);

22 } printMenu()& 2H‘|§':c'>'5._L

24| [-] public void printMenu(lterator<Menultem> iterator) { 'i'|||_k|5%! X D-”HE;DH N2t
e (i =SotM = s e,

25 while (iterator.hasNext()) {

26 Menultem menultem = iterator.next();

27 System.outprint(menultem.getName() + “, ");

28 System. ouvt.print(menultem.getPrice() + " -- ");

29 System. outprintin(menultem.getDescription());

30 }

31| - }

32 }
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MenuTestDrive.java

1 package cse.design_pattern.ch09.iterator.second;
2
3 public class MenuTestDrive {
4
5| ] public static void maimString args(]) {
6 PancakeHouseMenu pancakeHouseMenu = new PancakeHouseMenu();
7 DinerMenu dinerMenu = new DinerMenu();
8
9 Waitress waitress = new Waitress(pancakeHouseMenu, dinerMenu);
10
11 waitress.printMenu();
12| — }
13 }
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Menu.java

- p.372

package cse.design_pattern.ch09.iterator.third;

% import cse.design_pattern.ch09.iterator first Menultem;
import java.util.lterator;

public interface Menu {

ﬁmﬁmmhmt\ﬁl—i

public lterator<Menultem> createlterator();

=
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PancakeHouseMenu.java

1 package cse.design_pattern.ch09.iterator.third;
2
3 import java.util.ArrayList;
4 T import java.util.lterator;
5 import cse.design_pattern.ch09.iterator first Menultem;
6
7 public class PancakeHouseMenu implements Menu {
8
9 private final ArrayList<Menultem> menultems;
10
11/ [-] public PancakeHouseMenu() {
12 menultems = new ArrayList<>();
13
14 addltem("K&B's Pancake Breakfast”,
15 "Pancakes with scrambled eggs, and toast”,
1le true,
17 2.99);
18
19 addltem("Regular Pancake Breakfast”,
20 "Pancakes with fried eggs, sausage”,
21 false,
22 2.99);
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23
24
25
26
27
28
29
30
31

32

33
34
35
36
37
38
39
40

42
43
44
45

addltem("Blueberry Pancakes”,
"Pancakes made with fresh blueberries, and blueberry syrup”,
true,
3.49);

addltem("Waffles",
"Waffles, with your choice of blueberries or strawberries”,

true,
3.59);

public final void addItem(String name, String description,
boolean vegetarian, double price) {
Menultem menultem = new Menultem(name, description, vegetarian, price);
menultems.add(menultem);

}

@Override . ol

public lterator<Menultem> createlterator() { ArrayLlStml;Mt iterator()
return menultems.iterator(); D'”}\'|E M"g'%l'.

}
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DinerMenu.java

1 package cse.design_pattern.ch09.iterator.third;
2
3 % import cse.design_pattern.ch09.iterator first Menultem;
4 import java.util.lterator;
S
6
7 public class DinerMenu implements Menu {
8
9 private static final int MAX /TEMS = 6;
10 private int numberOfitems = 0;
11 private final Menultem[] menultems;
12
13| [-]  public DinerMenu() {
14 menultems = new Menultem[MAX /TEMSE];
15
16 addltem("Vegetarian BLT",
17 "(Fakin') Bacon with lettuce & tomato on whole wheat", true, 2.99);
18 addltem("BLT",
19 "Bacon with lettuce & tomato on whole wheat", false, 2.99);
20 addltem("Soup of the day",
21 "Soup of the day, with a side of potato salad”, false, 3.29);
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
35
40
41

addltem("Hotdog",
"A hot dog, with saurkraut, relish, onions, topped with cheese”,
false, 3.05);
addltem("Steamed Veggies and Brown Rice”,
"Steamed vegetables over brown rice", true, 3.99);
addltem("Pasta”,
"Spaghetti with Marinara Sauce, and a slice of sourdough bread”,
true, 3.89);

public final void addItem(String name, String description,
boolean vegetarian, double price) {
Menultem menultem = new Menultem(name, description, vegetarian, price);
if (numberOfitems >= MAX /TEMS) {
System. err.printin("Sorry, menu is fulll Can't add item to menu");
} else {
menultems[humberOflitems] = menultem;
numberOfitems += 1;
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43

45
46
47
48
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@Override
public Iterator<Menultem> createlterator() {

return new DinerMenulterator(menultems);
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DinerMenulterator.java

1 package cse.design_pattern.ch09.iterator.third;
2
3 % import java.util.lterator;
4 import cse.design_pattern.ch0S.iterator first Menultem;
5
6 public class DinerMenulterator implements Iterator<Menultem> {
7
g I private final Menultem[] items;
9 private int position = 0;
10
11 public DinerMenulterator(Menultem[] items) {
12 T this.items = items;
13 }
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15 @Owverride
@ (=]  public Menultem next() {
17 Menultem menultem = items[position];
18 position += 1;
19 return menultem:;
200 — }
21
22 @Owverride
& public boolean hasNext() {
24 TI return !(position >= items.length || items[position] == null);
25 }
26 )
27 // remove() default methodO| 2 2 A HO|SHX| ROt =,
28 }
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Waitress.java

1 package cse.design_pattern.ch0S.iterator.third;
2
3 % import java.util.lterator;
4 import cse.design_pattern.ch09.iterator.first Menultem;
5
6 public class Waitress {
7
8 private final Menu pancakeHouseMenuy;
9 private final Menu dinerMenu;
10
11 public Waitress(Menu pancakeHouseMenu, Menu dinerMenu) {
12 this.pancakeHouseMenu = pancakeHouseMenu;
13 this.dinerMenu = dinerMenu;
14 1
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16| Il public void printMenu() {

17 lterator<Menultem> pancakelterator = pancakeHouseMenu.createlterator();
18 Iterator<Menultem> dinerlterator = dinerMenu.createlterator();
19 System.outprintin(" U 7 ¥n----wn O Oi[ =),

20 printMenu(pancakelterator);

21 System.ouzprintin("#n& & O =7y,

22 printMenu(dinerlterator);

23| - }

24

25| [-] public void printMenu(lterator<Menultem> iterator) {

26 while (iterator.hasNext()) {

27 Menultem menultem = iterator.next();

28 System. outprint(menultem.getName() + “, ");

29 System. out.print(menultem.getPrice() + “ -- ");

30 System. out.printin(menultem.getDescription());

31 }

32| — }

33 }
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MenuTestDrive.java

1 package cse.design_pattern.ch09.iterator.third;
2
3 public class MenuTestDrive {
4
5| [£] public static void main(String args[]) {
6 PancakeHouseMenu pancakeHouseMenu = new PancakeHouseMenu();
7 DinerMenu dinerMenu = new DinerMenu();
8
9 Waitress waitress = new Waitress(pancakeHouseMenu, dinerMenu);
10
11 waitress.printMenu();
12| — 1
13 }
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IteratorExample.java

W oo SNWN - O WO

WSS

G

package cse.design_pattern.ch09.iterator.example;

import java.util. ArraylList;
import java.util.Comparator;
import java.util. Iterator;
import java.util.List;

B /x*

Blpublic class IteratorExample {
private static List<{String> names;

B private static void initialize() {
names = new ArrayList{();
names.add(“Gildong");

names .add( "Woochi®);
names.add( "Chulsoo”);
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27 public static void run@1() {

28 i System.out.println(” A -

29 E for (int i=0; i<names.size(); i++) {

30 \ System.out.printf(“Hello, %s%n", names.get(i));
3 -

32 System.out.println(” "):

33 B for (String name: names) {

EY System.out.printf(“Hello, %s%n", name);
3% }

%

37

33 B  public static void run02() {

39 System.out.println(” i |-

49 Iterator{String> it = names.iterator();

4 B while (it.hasNext()) {

42 String name = it.next();

43 System.out.printf(“Hello, %s%n", name);
a4 }

5 }
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public static void run@3() {
System.out.println(” ");
names . forEach((e) -> {
} System.out.printf(“Hello, %s%n”, e);
);

}

public static void doSort() {
System.out.println(” doSort() =====");
names . sort(new MyComparator());
names . forEach((e) -> {
\ System.out.printf(“Hello, %s%n”, e);
);

9%, Iterator & Composite Patterns

=]

—

]

{1

]

public static void main(String| ] args) {
initialize();
run01();
run@2();
run@3();
doSort();

Blclass MyComparator implements Comparator<{String) {

@0verride
public int compare(String o1, String 02) {
\ return o1.compareTo(o02);
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C++ HHM 1/2

cpp_terator_example.cpp X

#include <iostream=

#include =string=
Hinclude <list=

int maind?

1

std: : listestd: :string= names;

std: - string n1¢"Cildong"y;
std: - string n2{"Woochi"y,
std: :string n3¢{"Chulsoo™y

names. push_back{nly
names. push_back{n2?
names. push_back{n33

for (std::listestd::strings::iterator it=names. begin(y, it!=names. end(y; it++d {
std: :cout == "Hello, " == (*it).c_str{) == std:.endl;
1

¥
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C++ HHHM 2/2

cpp_tterator_exampleZ.cpp X

e
o

#include <iostreams
#include <string=
Hinclude =list=

[usi.ng nanespace std;]

int main)

1

list<string= names:

string nl¢"Cildong"y,
string n2¢"Woochi"y,
string n3{"Chulsoo"y,

names. push_back{nly,
names. push_back{n2),
names. push_back{n3y,

for (listestring=::iterator it=names.begin{y; it!=names.end{y; it++) {
cout << "Hello, " << (*it). c_str{d << endl:
1

b
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CafeMenu Jjava

Dm0 =1 oy W s W [

10
11
12
13
14
15
le
17
18
15
20
21

1

-]

i

package cse.design_pattern.ch09.iterator.cafel;

import cse.design_pattern.ch09.iterator.third.Menu;
import cse.design_pattern.ch09.iterator first Menultem;
import java.util.*;

public class CafeMenu implements Menu {

private final HashMap<String, Menultem> menultems = new HashMap<>();

public CafeMenu() {

addltem("Veggie Burger and Air Fries”,
"Veggie burger on a whole wheat bun, lettuce, tomato, and fries”,
true, 3.99);

addltem("Soup of the day",
"A cup of the soup of the day, with a side salad”,
false, 3.69);

addlitem("Burrito”,

"A large burrito, with whole pinto beans, salsa, guacamole”,
true, 4.29);
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23 public final void addltem(String name, String description,

24 boolean vegetarian, double price) {

25 Menultem menultem = new Menultem(name, description, vegetarian, price);

26 menultems.put(menultem.getName(), menultem);

27 }

28

29 public Map<String, Menultem> getitems() { Collections.unmodifiablelList(:+)

30 T return Collections. unmodifiableMap(menultems); Collections.unmodifiableSet(::-)

31 }

32 > HaM 23 A

33 @Override UnsupportedOperationException
a) T public Iterator<Menultem> createlterator() { HhAH

35 return menultems.values().iterator();

36 }

37 }
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Waitress.java

(¥ T w IS s I ) T S S N T

10
11
12
13
14
15
1é
17

i

package cse.design_pattern.ch09.iterator.cafe;

import cse.design_pattern.ch09.iterator first Menultem;
import cse.design_pattern.ch09.iterator.third.*;
import java.util.lterator;

public class Waitress {

private final Menu pancakeHouseMenuy;
private final Menu dinerMenuy;
private final Menu cafeMenuy;

public Waitress(Menu pancakeHouseMenu, Menu dinerMenu, Menu cafeMenu) {
this.pancakeHouseMenu = pancakeHouseMenu;
this.dinerMenu = dinerMenu;
this.cafeMenu = cafeMenu; // 57t
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19| =] public void printMenu() {

20 lterator<Menultem> pancakelterator = pancakeHouseMenu.createlterator();
21 lterator<Menultem> dinerlterator = dinerMenu.createlterator();
22 lterator<Menultem> cafelterator = cafeMenu.createlterator(); // = /f
23

24 System.outprintin("H 7Wn----Wn O Ol =7);

25 printMenu(pancakelterator);

26 System.outprintin("wn & & O ="y,

27 printMenu(dinerlterator);

28 /1 =7t

29 System.outprintin("WnA S O ="y,

30 printMenu(cafelterator);

31 - 1

32

33| [ public void printMenu(lterator<Menultem> iterator) {

34 while (iterator.hasNext()) {

35 Menultem menultem = iterator.next();

36 System.ouzprint(menultem.getName() + *, ");

37 System. outprint(menultem.getPrice() + " -- ");

38 System. ouzprintin(menultem.getDescription());

39 }

40| — 1

41 }
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MenuTestDrive.java

1 package cse.design_pattern.ch09.iterator.cafe1;
2
3| [=] import cse.design_pattern.ch09.iterator.third.*;
4
5 public class MenuTestDrive {
6
7| 2] public static void main(String args[]) {
8 PancakeHouseMenu pancakeHouseMenu = new PancakeHouseMenu();
9 DinerMenu dinerMenu = new DinerMenu();
10 CafeMenu cafeMenu = new CafeMenu();
11
12 Waitress waitress = new Waitress(pancakeHouseMenu, dinerMenu, cafeMenu);
13
14 waitress.printMenu();
15| — }
16 }
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Waitress.java

1 package cse.design_pattern.ch09.iterator.cafe2; 17! [=] public void printMenu() {
2 18 lterator<Menu> menulterator =menus.iterator();
3 E[impcrt cse.design_pattern.ch09.iterator.cafe1.CafeMenu; ¢ while (menulterator.hasNext()) {
4 import cse.design_pattern.ch09.iterator.first Menultem; 5 Menu menu = menulterator.next();
5 import cse.design_pattern.ch09.iterator.third.*; 21 [ printMenuName(menu); // &7/}
© import java.util.lterator; 22 printMenu(menu.createlterator());
7| — import java.util.List; 23 ]
8 24| - }
9 public class Waitress {
10
11 private final List<Menu> menus;
12
13 public Waitress(List<Menu> menus) {
14 T this.menus = menus;
15 }
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26| [-] public void printMenu(lterator<Menultem> iterator) {
27 while (iterator.hasNext()) {

28 Menultem menultem = iterator.next();

29 System.ouviprint(menultem.getName() + ", ");
30 System.outprint(menultem.getPrice() + " -- ");
31 System. outprintin(menultem.getDescription());
32 B }

33 | //System.out.printin();

34 -}

35

36| ]| private void printMenuName(Menu menu) { // 57!
37 if (menu instanceof PancakeHouseMenu) {

38 System. ouzprintin(" 0l 7 Wn----WnOF & 0 =),
39 } else if (menu instanceof DinerMenu) {

40 System.outprintin("wnZ & 0=,

41 } else if (menu instanceof CafeMenu) {

42 System.outprintin("WnX S 0=");

43 } else {

aa| || System.outprintin("WnZ 2= 0=");

45 B }

46| — 1

477 )
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MenuTestDrive.java

1 package cse.design_pattern.ch09.iterator.cafe2;
2
3 import cse.design_pattern.ch09.iterator.cafe1.*;
4 import cse.design_pattern.ch09.iterator.third.*;
5 import java.util.ArrayList;
6 import java.util.List;
7
2
9 public class MenuTestDrive {
10
11| [ public static void main(String args[]) {
12 List<Menu> menus = new ArrayList<>();
13 menus.add(new PancakeHouseMenu());
14 menus.add(new DinerMenu());
15 menus.add(new CafeMenu());
16
17 Waitress waitress = new Waitress(menus);
18 ) waitress.printMenu();
19| — }
20 }
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package cse.design_pattern.ch09.composite.menus1;
public abstract class MenuComponent {
public void add(MenuComponent menuComponent) {

throw new UnsupportedOperationException();

public void remove(MenuComponent menuComponent) {
throw new UnsupportedOperationException();

public MenuComponent getChild(int i) {
throw new UnsupportedOperationException();
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public String getName() {

18 throw new UnsupportedOperationException();
19 }
20

@ public String getDescription() {

22 T throw new UnsupportedOperationException();
23
24
@ public double getPrice() {
26 T throw new UnsupportedOperationException();
27
28
public boolean isVegetarian() {
30 T throw new UnsupportedOperationException();
31
32
public void print() {
34 T throw new UnsupportedOperationException();
35

36 }
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Menultem.java

1 package cse.design_pattern.ch09.composite.menus1;
2
3 public class Menultem extends MenuComponent {
4
5 private final String name;
6 private final String description;
7 private final boolean vegetarian;
8 private final double price;
S
10 public Menultem(String name,
11 String description,
12 boolean vegetarian,
13| [ double price) {
14 this.name = name;
15 this.description = description;
16 this.vegetarian = vegetarian;
17 this.price = price;
18| — }
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@Override
public boolean isVegetarian() {
return vegetarian;

35

37
38

20 @OQverride 40 @Override
@ public String getName() { @ [~ public void print() {
22 T return name; 42 System.outprint(" " + getName());
23 } 43 if (isVegetarian()) {
24 44 System.outprint("(v)");
25 @OQverride 45 }
€ public String getDescription() { 46 System.outprintin(”, " + getPrice());
27 T return description; 47 System.outprintin("  -- " + getDescription());
28 } 48| — }
29 49 }
30 @OQverride
@ public double getPrice() {
32 T return price;
33 }
34
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Menu.java

1 package cse.design_pattern.ch09.composite.menus1;
2
3 % import java.util.lterator;
4 import java.util.ArrayList;
5
6 public class Menu extends MenuComponent {
7
8 private final ArrayList<MenuComponent> menuComponents;
9 private final String name;
10 private final String description;
11
12| [ public Menu(String name, String description) {
13 this.menuComponents = new ArrayList<>();
14 this.name = name;
15 this.description = description;
16| — }




Head First Design Patterns (O]

2lm )

18

20
21
22
23

25
26
27
28

30
31
32
33

35
36

9%, Iterator & Composite Patterns

@Override
public void add(MenuComponent menuComponent) {
menuComponents.add(menuComponent);

@Qverride
public void remove(MenuComponent menuComponent) {

menuComponents.remove(menuComponent);

@OQverride
public MenuComponent getChild(int i) {
return menuComponents.get(i);

@OQverride
public String getName() {
return name;
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38 @Override
el public String getDescription() {
40 T return description;
41 }
42
43 @Override
@ [-]  public void print() {
45 System.ouiprint("#n" + getName());
46 System.owutprintin(’, " + getDescription());
47 System.outprintin(-----------------—--- ");
43
49 lterator<MenuComponent> iterator = menuComponents.iterator();
50 while (iterator.hasNext()) {
51 MenuComponent menuComponent = iterator.next();
52 menuComponent.print();
53 }
54| — }
55 }
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Waitress.java

1 package cse.design_pattern.ch09.composite.menus1;
2
3 public class Waitress {
4
5 private final MenuComponent allMenus;
6
7 public Waitress(MenuComponent allMenus) {
g T this.allMenus = allMenus;
9 }
10
11 public void printMenu() {
12 T allMenus.print();
13 }
14 }
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MenuTestDrive.java

1 package cse.design_pattern.ch09.composite. menus1;
2
¥ public class _ {
4
5| [] public static void main(String argsl[]) {
6 MenuComponent pancakeHouseMenu = new Menu("PANCAKE HOUSE MENU", "Breakfast”);
7 MenuComponent dinerMenu = new Menu("DINER MENU", "Lunch");
8 MenuComponent cafeMenu = new Menu("CAFE MENU", "Dinner");
9 MenuComponent dessertMenu = new Menu("DESSERT MENU", "Dessert of course!”);
10 MenuComponent coffeeMenu = new Menu("COFFEE MENU", "Stuff to go with your afternoon coffee");
11
12 MenuComponent allMenus = new Menu("ALL MENUS", "All menus combined");
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allMenus.add(pancakeHouseMenu);
allMenus.add(dinerMenu);
allMenus.add(cafeMenu);

pancakeHouseMenu.add(new Menultem(
"K&B's Pancake Breakfast”,
"Pancakes with scrambled eggs, and toast”,
true,
2.99));
pancakeHouseMenu.add(new Menultem(
"Regular Pancake Breakfast”,
"Pancakes with fried eggs, sausage”,
false,
2.99));
pancakeHouseMenu.add(new Menultem(
"Blueberry Pancakes”,
"Pancakes made with fresh blueberries, and blueberry syrup”,

true,
3.49));
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33 pancakeHouseMenu.add(new Menultem(

34 "Waffles”,

35 "Waffles, with your choice of blueberries or strawberries”,
36 true,

37 3.59));

38

39 dinerMenu.add(new Menultem(

40 "Vegetarian BLT",

41 "(Fakin') Bacon with lettuce & tomato on whole wheat",
42 true,

43 2.99));

44 dinerMenu.add(new Menultem(

45 "BLT",

46 "Bacon with lettuce & tomato on whole wheat”,

47 false,

48 2.99));

49 dinerMenu.add(new Menultem(

50 "Soup of the day",

51 "A bowl of the soup of the day, with a side of potato salad”,
52 false,

53 3.29));




Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

54 dinerMenu.add(new Menultem(

55 "Hotdog",

56 "A hot dog, with saurkraut, relish, onions, topped with cheese”,
57 false,

58 3.05));

59 dinerMenu.add(new Menultem(

60 "Steamed Veggies and Brown Rice",

61 "Steamed vegetables over brown rice”,

62 true,

63 3.99));

©4

65 dinerMenu.add(new Menultem(

€6 "Pasta”,

67 "Spaghetti with Marinara Sauce, and a slice of sourdough bread”,
68 true,

69 3.89));

70 |

71 édinerMenu.add(dessertMenu];




Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

73 dessertMenu.add(new Menultem(

74 "Apple Pie",

15 "Apple pie with a flakey crust, topped with vanilla icecream”,
76 true,

77 1.59));

78

79 dessertMenu.add(new Menultem(

80 "Cheesecake",

81 "Creamy New York cheesecake, with a chocolate graham crust”,
82 true,

83 1.99));

84 dessertMenu.add(new Menultem(

85 "Sorbet”,

86 "A scoop of raspberry and a scoop of lime”,

87 true,

88 1.89));

89

90 cafeMenu.add(new Menultem(

91 "Veggie Burger and Air Fries”,

92 "Veggie burger on a whole wheat bun, lettuce, tomato, and fries”,
93 true,

94 3.99));
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95 cafeMenu.add(new Menultem(
96 "Soup of the day”,
97 "A cup of the soup of the day, with a side salad",
98 false,
99 3.69));
100 cafeMenu.add(new Menultem(
101 "Burrito”,
102 "A large burrito, with whole pinto beans, salsa, guacamole”,
103 true,
104 4.29));
105 ;
106 écafeMenu.add(cof‘FeeMenu);
107 |
108 coffeeMenu.add(new Menultem(
109 "Coffee Cake",
110 "Crumbly cake topped with cinnamon and walnuts”,
111 true,
112 1.59));
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113 coffeeMenu.add(new Menultem(

114 "Bagel”,

115 "Flavors include sesame, poppyseed, cinnamon raisin, pumpkin®,
116 false,

117 0.69));

118 coffeeMenu.add(new Menultem(

119 "Biscotti”,

120 "Three almond or hazelnut biscotti cookies”,
121 true,

122 0.89));

123

124 Waitress waitress = new Waitress(allMenus);

125 é

126 éwaitress.printMenu{];

127 — }

128 1
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composite.menus2

- HAEX[E T{E LHOA O[E{O]H L{EH =&
- MenuComponent =4 22 A0 createlterator() A& 7t

- Menu & menultem 2|20 createlterator() HAE H 9|
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MenuComponent.java
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package cse.design_pattern.ch09.composite.menus2;
import java.util.lterator;
public abstract class MenuComponent {

public void add(MenuComponent menuComponent) {

throw new UnsupportedOperationException();

public void remove(MenuComponent menuComponent) {
throw new UnsupportedOperationException();

public MenuComponent getChild(int i) {
throw new UnsupportedOperationException();
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40
41

9%, Iterator & Composite Patterns

public String getName() {
throw new UnsupportedOperationException();

public String getDescription() {
throw new UnsupportedOperationException();

public double getPrice() {
throw new UnsupportedOperationException();

public boolean isVegetarian() {
throw new UnsupportedOperationException();

}

// FIHE A HAL

public abstract lterator<MenuComponent> createlterator();

public void print() {
throw new UnsupportedOperationException();



Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

Menultem.java

1 package cse.design_pattern.ch09.composite. menus2;
2
3| [=] import java.util.lterator;
4
5 public class Menultem extends MenuComponent {
6
7 private final String name;
8 private String description;
9 private boolean vegetarian;
10 private double price;
11
12 public Menultem(String name,
13 String description,
14 boolean vegetarian,
15| [-] double price) {
16 this.name = name;
17 this.description = description;
18 this.vegetarian = vegetarian;
19 this.price = price;
20| - }
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22

24
25
26
27

29
30
31
32

34
35
36
37

39
40

@OQverride
public String getName() {
return name;

@Override
public String getDescription() {
return description;

@Override
public double getPrice() {
return price;

@Qverride
public boolean isVegetarian() {
return vegetarian;

9%, Iterator & Composite Patterns

42
@
44 T
45

46
47

49
50
51
52
53
54

53|

56
57

@Override
public lterator<MenuComponent> createlterator() {
return new Nulllterator();

} Leaf =& = 2|0

@OQverride
public void print() {
System.ouiprint(" " + getName());
if (isVegetarian()) {
System. out.print("(v)");

}
System.outprintin(’, " + getPrice());
System.outprintin(®  -- " + getDescription());
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Menu.java

1 package cse.design_pattern.ch09.composite.menus2;
2
3 % import java.util.lterator;
4 import java.util.ArrayList;
5
6 public class Menu extends MenuComponent {
7
8 private Iterator<MenuComponent> iterator = null;
9 private final ArrayList<MenuComponent> menuComponents =
10 new ArrayList<>();
11 private final String name;
12 private final String description;
13
14 public Menu(String name, String description) {
15 this.name = name;
16 this.description = description;
17 1
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return description;

19 @OQverride
@l public void add(MenuComponent menuComponent) {
21 T menuComponents.add(menuComponent);
22 }
23
24 @OQverride
@ public void remove(MenuComponent menuComponent) {
26 T menuComponents.remove(menuComponent);
27 }
28
29 @OQOverride
@ public MenuComponent getChild(int i) {
31 T return menuComponents.get(i);
32 }
33
34 @Override
@ public String getName() {
36 T return name;
37 }
38
39 @Override
©f T public String getDescription() {
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43 [/ MZ F7he HaE
44 @Override
@ [ public lterator<MenuComponent> createlterator() {
46 if (iterator == null) {
47 iterator = new Compositelterator(menuComponents.iterator());
48 }
49 return iterator;
50| — }
21
52 @OQverride
@ -] public void print() {
54 System.ouiprint("#n" + getName());
55 System.outprintin(”’, " + getDescription());
56 System.outprintin("---------------cmum-- )
57
58 lterator<MenuComponent> it = menuComponents.iterator();
59 while (it.hasNext()) {
60 MenuComponent menuComponent = it.next();
61 menuComponent.print();
62 }
63| — }
64 }



9%, Iterator & Composite Patterns

Nulllterator.java

1 package cse.design_pattern.ch09.composite.menus2;
2
3| [=] import java.util.lterator;
4
5 public class Nulllterator implements Iterator<MenuComponent> {
6
7 [ @Override
& public MenuComponent next() {
9 T return null;
10 }
11
12 [ @Override
& public boolean hasNext() {
14 T return false;
15 }




Head First Design Patterns (0|5 Tl <) 9% Iterator & Composite Patterns

17 /*

18 * No longer needed as of Java 8
19 N

20 * (non-Javadoc)

21 * @see java.util.lterator#remove()
22 "

23 public void remove() {

24 throw new UnsupportedOperationException();
25 }

26 */

27 }
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Compositelterator.java

[ B o R o T A B < s R 5

10
11
12
13

i

[

package cse.design_pattern.ch09.composite.menus2;

import java.util.lterator;
import java.util.Stack;

public class Compeositelterator implements Iterator<MenuComponent> {

// Stack<lterator<MenuComponent>> stack = new Stack<Iterator<MenuComponent> >();
private final Stack<Iterator<MenuComponent>> stack = new Stack<>();

public Compositelterator(lterator<MenuComponent> iterator) {
stack.push(iterator);
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15 @Qverride
@ [ public MenuComponent next() {
17 if (hasNext()) {
18 lterator<MenuComponent> iterator = stack.peek();
19 MenuComponent component = iterator.next();
20 stack push(component.createlterator());
21 return component;
22 } else {
23 return null;
24 }
25| - 1
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27 @Owverride
@ [  public boolean hasNext() {
29 if (stack.empty()) {
30 return false;
31 } else {
32 lterator<MenuComponent> iterator = stack.peek();
33 if (literator.hasNext()) {
34 stack.pop();
35 returr hasNext();
36 } eise {
37 return true;
38 }
39 }
40| — }
41
42 ?}
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package cse.design_pattern.ch09.composite.menus2;
=] import java.util.lterator;
public class Waitress {
private MenuComponent allMenus;

public Waitress(MenuComponent allMenus) {
this.allMenus = allMenus;

allMenus.print();

T public void printMenu() {
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17| [ public void printVegetarianMenu() {

18 lterator<MenuComponent> iterator = allMenus.createlterator();
19

20 System.outprintin("WnVEGETARIAN MENUWnN----");

21 while (iterator.hasNext()) {

22 MenuComponent menuComponent = iterator.next();

23 try {

24 if (menuComponent.isVegetarian()) { < hook g AE 7}s5?
25 menuComponent.print();

26 1

27 } catch (UnsupportedOperationException e) {

28 }

29 1

30| — }

31 1
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MenuTestDrive.java

1 package cse.design_pattern.ch09.composite.menus2;
2
3 public class MenuTestDrive {
4
5| [-] public static void main(String args[]) {
6
7 MenuComponent pancakeHouseMenu = new Menu("PANCAKE HOUSE MENU", "Breakfast”);
8 MenuComponent dinerMenu = new Menu("DINER MENU", "Lunch™);
9 MenuComponent cafeMenu = new Menu("CAFE MENU", "Dinner");
10 MenuComponent dessertMenu = new Menu("DESSERT MENU", "Dessert of course!”);
11
12 MenuComponent allMenus = new Menu("ALL MENUS", "All menus combined");
13
14 allMenus.add(pancakeHouseMenu);
15 allMenus.add(dinerMenu);
16 allMenus.add(cafeMenu);
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18 pancakeHouseMenu.add(new Menultem(

19 "K&B's Pancake Breakfast",

20 "Pancakes with scrambled eggs, and toast”,

21 true,

22 2.99));

23 pancakeHouseMenu.add(new Menultem(

24 "Regular Pancake Breakfast”,

25 "Pancakes with fried eggs, sausage”,

26 false,

27 2.99));

28 pancakeHouseMenu.add(new Menultem(

29 "Blueberry Pancakes”,

30 "Pancakes made with fresh blueberries, and blueberry syrup”,
31 true,

32 3.49));

33 pancakeHouseMenu.add(new Menultem(

34 "Waffles”,

35 "Waffles, with your choice of blueberries or strawberries”,
36 true,

37 3.59));
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39 dinerMenu.add(new Menultem(

40 "Vegetarian BLT",

41 "(Fakin') Bacon with lettuce & tomato on whole wheat",

42 true,

43 2.99));

44 dinerMenu.add(new Menultem(

45 "BLT",

46 "Bacon with lettuce & tomato on whole wheat”,

47 false,

48 2.99));

49 dinerMenu.add(new Menultem(

50 "Soup of the day",

51 "A bowl of the soup of the day, with a side of potato salad”,
52 false,

53 3.29));

54 dinerMenu.add(new Menultem(

55 "Hotdog",

56 "A hot dog, with saurkraut, relish, onions, topped with cheese”,
57 false,

58 3.05));
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59 dinerMenu.add(new Menultem(

60 "Steamed Veggies and Brown Rice",

61 "A medly of steamed vegetables over brown rice”,

€2 true,

63 3.99));

64

65 dinerMenu.add(new Menultem(

66 "Pasta”,

67 "Spaghetti with Marinara Sauce, and a slice of sourdough bread”,
68 true,

69 3.89));

70

71 dinerMenu.add(dessertMenu);

72

73 dessertMenu.add(new Menultem(

74 "Apple Pie",

75 "Apple pie with a flakey crust, topped with vanilla icecream”,
76 true,

77 1.59));

78 dessertMenu.add(new Menultem(

79 "Cheesecake”,

80 "Creamy New York cheesecake, with a chocolate graham crust”,
81 true,

82 1.99));
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83 dessertMenu.add(new Menultem(
84 "Sorbet”,
85 "A scoop of raspberry and a scoop of lime”,
86 true,
87 1.89));
88
89 cafeMenu.add(new Menultem(
90 "Veggie Burger and Air Fries",
91 "Veggie burger on a whole wheat bun, lettuce, tomato, and fries”,
g2 true,
93 3.99));
94 cafeMenu.add(new Menultem(
95 "Soup of the day",
96 "A cup of the soup of the day, with a side salad”,
97 false,
98 3.69));
99 cafeMenu.add(new Menultem(
100 "Burrito”,
101 "A large burrito, with whole pinto beans, salsa, guacamole”,
102 true,
103 4.29));
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105
106
107
108
108
110
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Waitress waitress = new Waitress(allMenus);

waitress.printVegetarianMenu();
//waitress.printMenu();



VEGETARIAN MENU

K&B's Pan
- F" anc:
Blueberry

-- A large burrito,

/ crust, topped with vanilla icecream
with a chocolate graham crust
oop of lime
, lettuce, tomato, and fries

with whole pinto beans, salsa, guacamole
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&1 XIE: Composite Pattern
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A Cho|0j 13

ChganirafionCompone nf

nare : string
description ! string

+ o+ ¢+ + o+ |F

addtin o ¢ OrganizationComponent) | void
rernovelin o @ OrganizationComponent) @ void
getChildtin i @ int) @ OrganizationComponent
gethlarmel) @ string

getDescription() : string

print(} : vaid

-organizationComponent

Person

Organization

o+ o+

Personfin name : string. in desc : string)
: 5tring
getDescription() ! string

getharmel)

print(y @ woid

Organization{in name ! string, in desc : string)
addiin o ! OrganizationComponent)  void
rernovedin o @ QrganizationComponent)  void
getChild{in i @ int) @ OrganizationComponent
gethamed) | string

getDescription{) @ string

print(} © void

ok o+ o+ o+ o+ o+
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OrganizationComponent Szl A

abstract class OrganizationComponent

protected Strinmng mame :
protected String descriptions

(/;uhlic woid asaddi{0Organizat i onComponent al A
throw mnew Unsupportedlperat i onBExcept iaoni ) :

Organizati
onol|A| ALZ

Blic waid remowell{Organizat ionComponent ol A
throw mnew UnsupportedOperat i onBxzcept iaon ) :

\

publ ic OrganizationComponent getChildl int i) A+
\\» throw mnew Unsupportedlperat i onBExcept iaoni ) :
]_
/iﬂMIic String gethMame( ) | 4\\
throw mnew UnsupportedOperat i onBxzcept iaon ) :
‘ r
=C} AlR (=) ic Strinmg getDescriptionil -
= S
throw nmnew Unsupportedlperat i onBxzcept iaon ) :
)
public woid printd) {
\\7 throw mnew Unsupportedlperat i onBEBxzcept ion ) :
' /
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class Person extends OrganizationComponent o

public Person{(String name, String desc) o

this.name = name:
this.description = desc:
}.
Aoverride

public String getMame() {
return name:

Aoverride
public String getDescription() 1
return descriptions:

}.
Aoverride
public woid print() 1
Swstem.ouf.print "Hame: ° + getWNamel(11;
Svstem.ouf.printlnl” Descripton: 7 + getDescriptioni));
}_
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Organization St £

import jawva.uatil.ArravbList :
import java.util . List:

class Organization extends Organi=zationComponent |

private List=<OrganizationComponent> organizationComponent =
new Arravlist=0OrganizationComponent>=( ]} :

public Organization{(String nmname., String descl) A
this.nmname = nmame s
this. . description = desc:

}

Aoverride
public woid add{Organi=zationComponent ol -
organizzat ionComponent . add{aol:

}

Aoverride
public woid remowveOrganizat ionComponent ol o
if forganizationComponent .contains{aoll
organizat i onComponent . remove o) ;

}

A0verride
publ ic OrganizationComponent getChildfint i) 4
return organizationComponent .getil:

}
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Olverride
public String getMName() 1
return name:

O0verride
public String getDescription() {
return descriptions:

}_

B0verride

public woid print() {
System.ouf.print{ " Wnlrganization: ° + getNamel(l);
Swstem.ouf . printinl” Description: " + getDescription()):
for (OrganizationComponent comp - organizationComponent) o

comp.print();

}

}.
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TestDriver 2|2

public class TestDriwver 1

A

+ dparam args the command | ine arguments

* i

public static void main(Strinall aras) |
A4 TODD code application logic here

Organizat ionComponent al l0Org = new Organization( ==, "Boston™):
Organizat ionComponent tool = pnew QOrganization{"=—+"., "Chicago”):
OrganizationComponent app = new Organization( " ==", "Saba”):
OrganizationComponent don = new Personf Don”, “"Champaian™):
Organizat ionComponent john = new Personl”Jobn”, "Champsaian™):

allOrg.add(toal ):
allQOrg.add{appl:

toal .add{dan);
toal.add{jiohn):

allOrg.print();



Ol =) 9%, Iterator & Composite Patterns

run:
Organizat ion: &% Description: Boston
Organizat ion: =4 Description: Chicago
Mame: Oon Descripton: Champaign

Mame: John Dezcripton: Champaign

Organizat ion: =2 0Oescription: Saba



