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lterator



Iterator Design Pattern



Iterator Design Pattern

e The lterator Pattern allows traversal of the elements
of an collection without exposing the underlying
implementation.




Iterator Design Pattern



Iterator Design Pattern

* Lets understand the lterator design pattern by
working through a design question.



menu

| ets create a breakfast

Menu

EGGS
Two any style 278
with bacon ham lnks ...t 95
with Italian er Kielbasa............. 598
sorved with homelries & toast

DOUBLE EGG SANDWICHES

wivle. wheol rye muidioran Aesdrod Maken

Two with cheese 328
with bacon, ham or links —..........4.78
Western 4.50
Bagel or English ..., Rl L h L T— 3,50
with bacon, ham or links . 495
Breakfast Club 7.28

peied NGh triple decher with Two 093, , cheese

wdd Tabiam or Kirlhacs be sns canduich . L 1%
FROM THE GRIDDLE
Bigpest & fufes! buttermilk pancakes in the EAST
Single 2.95
Double 4.28
Triple 528
Hungry 14) 6285
SHver Dellars c..cccconiansicnnseanncansicansesass 350
SPECIALITY CAKES

Crente yomr omn
Blueberries, Banewa, Apples, W alwats, Pecans
O Raiviny any combination you chome

Cach itom; each cake add 095
FRENCH TOAST

Texas style . Jouble 298
Triple 378
Hungry (4) 4.5

Italian Bread......... Jowhle 328
Triple 428
Huwngry (4) 495

|73 21| F T ——— ) T 2.5
Iniple 328
Hungry (4) 395
TOPPINGS

Top any Fremch Toast or Pancake ... b .95
Tieebwrmes @ivntuimes of basasas

OMELETES

House 6.25
Tk bt & fote choose

Veggie 7.78
Flovwnads bomats pugper omam sasbenm. spwmach

Western 7.00
Popens conen bam

Farmer's. 7.78
Famom imam supper & ndso

Hampton 7.78
Baam bemocds vomats A Choane

New Englander 3.5
Bacom, bnka, ham comam Mol huae & ol

Chicken Mexican 7.50
L e R N . ™ O .,

Triple Cheese 650
R L e LA

Ttakian 828
B Smmage. Poyyer. mashenmm cnbom. ol ¢ pros vivme

Hash & Cheese 7.50

Philly Steak 7.75

Ariz 5.50
Paem hahon bt pappeors. bemebs snd hodde

Roasted Pepper Halian 5.50

Dl womsnpe rosmbod ppPeT mam [n ot omd e s o

Healthy or white Omelette .......add evtrs rrrrrnnn 250

Create your own Omelette Mk Omebete omnrnnrnd 28
Bav e
ham Proem pepper
el smmnage et
chichan broccodl
Rielbaa ot peppens
[N roasted guppers
pun (hichen prin b e
potat v
spenach cheddar
ol s feta
Baked bevsan rhootta
[T e
Meat aach ihem 125
Veggie or Cheese ...oonsch tom ..........0.95
Benny Sauce Smen < 57) 295

All Omelets served with homelries & toast

/MenuItem




class Menultem

{



class Menultem

{

private
private
private
private

String name;

String description;
boolean i1isVegetarian;
double price;



class Menultem

{
private String name;
private String description;
private boolean isVegetarian;
private double price;

public Menultem(String name,String
description,boolean veg,double price)
{
this.name=name;
this.description=description;
this.isVegetarian=vegq;
this.price=price;



Menultem cont...
class Menultem

{



Menultem cont...
class Menultem

{



Menultem cont...
class Menultem

{

public String getName()
{

return name;

}
public String getDescription()

{

return description;

}
public double getPrice()

{

return price;

}

public boolean isVegetarian()

{

return isVegetarian;

}



Menu Interface

interface Menu

{



Menu Interface

interface Menu
{
public void addItem(String name,
String description,
boolean veg,

double price);



public class BreakfastMenu .

{



public class BreakfastMenu implements Menu

{



public class BreakfastMenu implements Menu

{

public void addItem(String name, String description, boolean veg, double price)

{



public class BreakfastMenu implements Menu

{

private List menultems;

public void addItem(String name, String description, boolean veg, double price)

{



public class BreakfastMenu implements Menu

{

private List menultems;
public BreakfastMenu()

{
menultems=new ArrayList();
this.addItem(“Pancakes!”, “Pancakes with cream!!!”,true,2.99);
this.addItem(“Bagels”, *“Bagels with butter!!!”,true,2.99);
this.addItem(“Fresh Juice”, *“Orange Juice!!!” ,true,2.99);
this.addItem(”“Fresh Tea”, “Sweet Teal!l!!”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)

{



public class BreakfastMenu implements Menu

{

private List menultems;
public BreakfastMenu()

{
menultems=new ArrayList();
this.addItem(“Pancakes!”, “Pancakes with cream!!!”,true,2.99);
this.addItem(“Bagels”, *“Bagels with butter!!!”,true,2.99);
this.addItem(“Fresh Juice”, *“Orange Juice!!!” ,true,2.99);
this.addItem(”“Fresh Tea”, “Sweet Teal!l!!”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veqg,price);
menultems.add(item);



public class BreakfastMenu implements Menu

{

private List menultems;
public BreakfastMenu()

{
menultems=new ArrayList();
this.addItem(“Pancakes!”, “Pancakes with cream!!!”,true,2.99);
this.addItem(“Bagels”, *“Bagels with butter!!!”,true,2.99);
this.addItem(“Fresh Juice”, *“Orange Juice!!!” ,true,2.99);
this.addItem(”“Fresh Tea”, “Sweet Teal!l!!”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veqg,price);
menultems.add(item);

}
public List getMenulItems/()
{
return menultems;
}



| ets create a dinner menu

Menu

SN RAR AL I EH
RESTORAN OVERSEA GROUP

i WAl ¢;ee ' We 56'0”?
BRREJEIE

Four Hot a:;d Df’?’? gc:ln;;gon Platter e nu I t e m

Double-Boiled Village Chicken Soup
i Lo EF EF mh

Roasted Pi-Pah Duck

AR BV R TR

Steamed Estuary Grouper with Black Fungus
SLTEBDREN
Crystal Prawn and Tiger Prawn in Two Varieties Style
BEREMFODER

Stir Fried Vegetable with “Fatt Choy”&Slices Almond

BRH 2 5HRmK T
H.K Glutinous Rice In Bamboo Leaf per-serving
KRR B R
Cold Cut Waten Chessnut Stick

KoEBERL

Sweetened Cold Longan with Sea Coconut&Sea weed




public class DinnerMenu

{



public class DinnerMenu implements Menu

{



public class DinnerMenu implements Menu

{

public void addItem(String name, String description, boolean veg, double price)

{



public class DinnerMenu implements Menu

{
private static final int NUMBER OF ITEMS=6;

int counter=0;

public void addItem(String name, String description, boolean veg, double price)

{



public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{
dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);
}
public void addItem(String name, String description, boolean veg, double price)
{
}



public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{
dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);
}
public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)
{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}
}



public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{
dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);
}
public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)
{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}
}
public MenulItem[] getMenultems/()
{
return dinnerItems;
}



Problem;:

* Ok, so now you are asked to print out the two
menus on the console.



class PrintMenus

{

public static void main(String [] args)

{



class PrintMenus

{
public static void main(String [] args)
{
Menu breakfastM= new BreakfastMenu();
ArrayList breakfastItems=((BreakfastMenu)breakfastM).getMenultems();
}



Reference to breakfastMenu "
class PrintMenus T———

{

public static void sMain(String [] args)

Menu breakfastM= new BreakfastMenu();
ArrayList breakfastItems=((BreakfastMenu)breakfastM).getMenultems();



Reference to breakfastMenu ;
class PrintMenus R A s

{

downcasting from Menu to BreakfastMenu. Why? §

ArrayList breakfastItems=( (BreakfastMenu)breakfastM).getMenultems();



class PrintMenus

{

Reference to breakfastMenu §

downcasting from Menu to BreakfastMenu. Why? #

ArrayList breakfastItems=( (BreakfastMenu)breakfastM).getMenultems();

Menu dinnerM= new DinnerMenu();

MenuItem|[] dinnerItems=((DinnerMenu)dinnerM).getMenultems();



Questions...



Questions...

* Are the two menus implemented differently?



Questions...



Questions...

 \What kind of data structure did we use to
implement the breakfastMenu?



Questions...

 \What kind of data structure did we use to
implement the dinnerMenu”



class PrintMenus

{
public static void main(String [] args)
{
Menu breakfastM= new BreakfastMenu();
ArrayList breakfastItems=((BreakfastMenu)breakfastM).getMenultems();
}



class PrintMenus

{
public static void main(String [] args)
{
Menu breakfastM= new BreakfastMenu();
ArrayList breakfastItems=((BreakfastMenu)breakfastM).getMenultems();
for (int 1i=0;i<breakfastItems.size();it++)
{
Menultem menultem=breakfastItems.get(1i);
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}
}



class PrintMenus

{
public static void main(String [] args)
{
Menu breakfastM= new BreakfastMenu();
ArrayList breakfastItems=((BreakfastMenu)breakfastM).getMenultems();
for (int i=0;i<breakfastItems.si 7T look @ JavaDoc of list for size and get
{ /
Menultem menultem=breakfastItems.get(1i);
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}
}



class PrintMenus

{
public static void main(String [] args)
{
Menu dinnerM= new DinnerMenu();
Menultem[] dinnerItems=((DinnerMenu)dinnerM).getMenultems();
}



class PrintMenus

{

public static void main(String [] args)

{
Menu dinnerM= new DinnerMenu();
Menultem[] dinnerItems=((DinnerMenu)dinnerM).getMenultems();

for (int 1=0;i<dinnerItems.length;i++)

{
Menultem menultem=dinnerItems[i];
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}



class PrintMenus

{
public static void main(String [] args)
{
Menu dinnerM= new DinnerMenu();
Menultem[] dinnerItems=((DinnerMenu)dinnerM).getMenultems();
look @ JavaDoc of array for length and []
for (int 1=0;i<dinnerItems.lehgth;i+¥)
{
Menultem menultem=dinnerItems[i];
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}
}



What are some issues here”



What are some issues here”

e |s the code that Is printing the menus required to know
the inner detalls of the BreakfastMenu and
DinnerMenu?



What are some issues here”

 Encapsulation?



What are some issues here”

 What was the whole point of Encapsulation?



What are some issues here”



What are some issues here”

* Do we really care or are concerned about the inner
collection used in the Menu when printing MenuItem?



What are some issues here”

* We were earlier printing the menu to the console. But assume now, that we are also:
* printing the menu to a file.
* printing the menu to a web page.

* printing the menu and sending an email.

 Now, if breakfastMenu and dinnerMenu decide to use a different collection (tree, set,
linked 1list, etc etc) does that mean the following code must be modified?

the code for printing to a file.

the code for printing to a web page

the code for printing the menu and sending an emalil

the code for printing to the console



_ets use lterator Design
Pattern

interface Menu

{

public void addItem(String name, String description, boolean
veqg, double price);



_ets use lterator Design
Pattern

interface Menu

{

public void addItem(String name, String description, boolean
veqg, double price);

public Iterator createIterator();



What Is an Iterator In
Java JDK?

An Iterator Is an interface in the Java JDK. The

interface contains the following three abstract
methods:

Retumns true if the iteration has more elements.

Elnext()

Returns the next element in the iteration.

void| remove ()

Removes from the underlying collection the last element returned by the iterator (optional operation).




class PrintMenus

{

public static void main(String [] args)

{

Menu dinnerM= new DinnerMenu();



class PrintMenus

{

public static void main(String [] args)

{

Menu dinnerM= new DinnerMenu();
Iterator iterator=dinnerM.createlterator();



class PrintMenus

{
public static void main(String [] args)
{
Menu dinnerM= new DinnerMenu();
Tterator iterator=dinnerM.createlterator();
while (iterator.hasNext())
{
Menultem item = (Menultem)iterator.next();
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}
}



class PrintMenus

{

public static void main(String [] args)

{

Menu dinnerM= new DinnerMenu();
Iterator iterator=dinnerM.createlterator();

while (iterator.

{

hasNext ()

p—

//ﬁ;;uItem item = (Menultem)iterator.next()
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());

lterator

Method Summary

boolea

2l hasNext ()

Returns true if the iteration has more elements.

Elnext()

Returns the next element in the iteration.

remove()
Removes from the underlying collection the last element returned by the iterator (optional operation).




class PrintMenus

{

public static void main(String [] args)

{

Menu breakfastM= new BreakfastMenu();



class PrintMenus

{

public static void main(String [] args)

{

Menu breakfastM= new BreakfastMenu();
Iterator iterator=breakfastM.createlterator();



class PrintMenus

{
public static void main(String [] args)
{
Menu breakfastM= new BreakfastMenu();
Tterator iterator=breakfastM.createlterator();
while (iterator.hasNext())
{
Menultem item = (Menultem)iterator.next();
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());
}
}



class PrintMenus

{

public static void main(String [] args)

{

Menu breakfastM= new BreakfastMenu();
Iterator iterator=breakfastM.createlterator();

while (iterator hasNext()

{

p—

//ﬁ;;uItem item = (Menultem)iterator.next()
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());

lterator

Method Summary

boolean|hasNext ()
Returns true if the iteration has more elements.

— Elnext()
Returns the next element in the iteration.

void|remove ()
Removes from the underlying collection the last element returned by the iterator (optional operation).




public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{ dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)

{ Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)

{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}

}

public Iterator createIterator()

{

}



public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{
dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);
}
public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)
{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}
}
public Iterator createIterator()
{
22?2
}



class DinnerMenulterator

{



class DinnerMenulterator implements Iterator

{



class DinnerMenulterator implements Iterator

{

public Object next()
{



class DinnerMenulterator implements Iterator

{

public Object next()
{



class DinnerMenulterator implements Iterator

{

public Object next()
{

}

public boolean hasNext ()
{



class DinnerMenulterator implements Iterator

{

private Menultems[] items;
int counter;

public Object next()
{

public boolean hasNext ()
{



class DinnerMenulterator implements Iterator

{

private Menultems[] items;
int counter;

public DinnerMenulterator (Menultems[] items)

{
this.items=items;
counter=0;
}
public Object next()
{
}

public boolean hasNext ()
{



class DinnerMenulterator implements Iterator

{

private Menultems[] items;
int counter;

public DinnerMenulterator (Menultems[] items)

{
this.items=items;
counter=0;
}
public Object next()
{
MenuItem item=items[counter];
counter++;
return item;
}

public boolean hasNext ()
{



class DinnerMenulterator implements Iterator

{

private Menultems[] items;
int counter;

public DinnerMenulterator (Menultems[] items)

{
this.items=items;
counter=0;
}
public Object next()
{
MenuItem item=items[counter];
counter++;
return item;
}
public boolean hasNext ()
{
if (counter>=items.length || items[counter]==null)
{
return false;
}
else
{
return true;
}



Revist DinnerMenu Class

public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{ dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)

{ Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)

{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}

}

public Iterator createIterator()

{

}



Revist DinnerMenu Class

public class DinnerMenu implements Menu
{
private static final int NUMBER OF ITEMS=6;
int counter=0;
private Menultem|[] dinnerItems;
public DinnerMenu/( )

{
dinnerItems=new Menultem[NUMBER OF ITEMS];
this.addItem(”“Shawarma”, “Chicken!!”,true,2.99);
this.addItem(“Biryani”, “Chicken!!”,true,2.99);
this.addItem(“Curry”, “ButterChicken”,true,2.99);
this.addItem(“Naan”, “Butter Naan”,true,2.99);
}
public void addItem(String name, String description, boolean veg, double price)
{
Menultem item=new Menultem(name,description,veg,price);
if (counter>=NUMBER OF ITEMS)
{
System.err.println(“Error, array is full”);
}
else
{
dinnerItems[counter ]=item;
counter++;
}
}
public Iterator createIterator()
{
return new DinnerMenulterator (menultems);
}



OK.. how do we TIX our
breakfastMenu?



OK.. how do we TIX our
breakfastMenu?

* Our BreakfastMenu USes an ArrayList as a
collection to hold the MenuItems.



OK.. how do we TIX our
breakfastMenu?



OK.. how do we TIX our
breakfastMenu?

* Here is a snapshot of the JavaDoc for an
ArrayList:



OK.. how do we TIX our
breakfastMenu?

* Here is a snapshot of the JavaDoc for an
ArrayList:

Overview Package .'v' . Use Tree Deprecated Index Help

Prev Class Next Class Frames No Frames All Classes
Summary: Nested | Field | Constr | Method Detail: Field | Constr | Method

java.util

Class ArrayList<E>

java.lang.Object
java.util.AbstractCollection<E>
java.util. AbstractList<E>
java.util. ArrayList<E>

All Implemented Interfaces:

Serializable, Cloneable, Iterable<E>, Collection<E>, List<E>, RandomAccess

Direct Known Subclasses:

Attributelist, RoleList, RoleUnresolvedList




e ArrayList IS A List.

 [he List has the following abstract instance
method:

iterator

public Iterator<E> iterator()

Returns an iterator over the elements in this list in proper sequence.

 This implies that the ArrayList has implemented
this method from the List interface.



public class BreakfastMenu implements Menu

{

private List menultems;
public BreakfastMenu()

{
menultems=new ArrayList();
this.addItem(”“Pancakes!”, “Pancakes with cream!!!”,true,2.99);
this.addItem(“Bagels”, *“Bagels with butter!!!”,true,2.99);
this.addItem(”“Fresh Juice”, “Orange Juice!!!”,true,2.99);
this.addItem(”“Fresh Tea”, “Sweet Teal!l!!”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)

{

MenuItem item=new Menultem(name,description,veg,price);
menultems.add(item);

public List getMenulItems()
{

return menultems;

public Iterator createIterator()

{



public class BreakfastMenu implements Menu

{

private List menultems;
public BreakfastMenu()

{
menultems=new ArrayList();
this.addItem(”“Pancakes!”, “Pancakes with cream!!!”,true,2.99);
this.addItem(“Bagels”, *“Bagels with butter!!!”,true,2.99);
this.addItem(”“Fresh Juice”, “Orange Juice!!!”,true,2.99);
this.addItem(”“Fresh Tea”, “Sweet Teal!l!!”,true,2.99);

}

public void addItem(String name, String description, boolean veg, double price)
{
MenuItem item=new Menultem(name,description,veg,price);
menultems.add(item);

}
public List getMenulItems()
{
return menultems;
}
public Iterator createIterator()
{
return menultems.iterator();
}



class PrintMenus

{

public static void main(String [] args)

{



class PrintMenus

{

public static void main(String [] args)

{

Menu dinnerM= new DinnerMenu();

Menu breakfastM = new BreakfastMenu();
Iterator iterator=dinnerM.createlterator();
Iterator iteratorl=breakfastM.createlterator();
print(iterator);

print(iteratorl);

e



class PrintMenus

{
public static void main(String [] args)
{
Menu dinnerM= new DinnerMenu();
Menu breakfastM = new BreakfastMenu();
Iterator iterator=dinnerM.createlterator();
Iterator iteratorl=breakfastM.createlterator();
print(iterator);
print(iteratorl);
}
public static void print(Iterator itr)
{
while (itr.hasNext())
{

MenuItem item = (Menultem)iterator.next();
System.out.println(menultem.getName());
System.out.println(menultem.getPrice());
System.out.println(menultem.getDescription());



Lets ask the same questions now that we
have used the lterator Design pattern.



Lets ask the same questions now that we
have used the lterator Design pattern.

* We were earlier printing the menu to the console. But assume now, that we are also:



Lets ask the same questions now that we
have used the lterator Design pattern.

* printing the menu to a file.



Lets ask the same questions now that we
have used the lterator Design pattern.

* printing the menu to a web page.



Lets ask the same questions now that we
have used the lterator Design pattern.

* printing the menu and sending an email.



Lets ask the same questions now that we
have used the lterator Design pattern.



Lets ask the same questions now that we
have used the lterator Design pattern.

 Now, if breakfastMenu and dinnerMenu decide to use a different collection (tree, set,
linked 1list, etc etc) does that mean the following code must be modified?



Lets ask the same questions now that we
have used the lterator Design pattern.

* the code for printing to a file.



Lets ask the same questions now that we
have used the lterator Design pattern.

* the code for printing to a web page



Lets ask the same questions now that we
have used the lterator Design pattern.

* the code for printing the menu and sending an email



Lets ask the same questions now that we
have used the lterator Design pattern.

 the code for printing to the console



