Lecture 9

Daniela Oliveira

Assignment

2/11/14



Massive Datasets
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Assignment

Implement an on-disk sorting algorithm for large data sets
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J_Block | Block | Block | BIock\
14 11| 2 12 | 16 | 13 15|110| 5 7 6 File 1
J_Block |__Block | Block | BIock\
14 11| 2 12 | 16 | 13 15|110| 5 7 6 File 1
J\ J\ J\ J
T T Y T
| sort |'sort | sort | sort
| | | |
\[ \ \ |
2 11 | 14 12 13| 16 5 [10]1s 7|8 File 2
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J_Block |__Block | Block | BIock\
141 9 | 11| 2 4 112116113 3 |15|10| 5 8 7 6 File 1
| J\ J\ J\ J
Y Y Y Y
| sort |'sort | sort | sort
| | | |
[ \[ \ \ \
2912|124 4 |12]|13]|16| 3|5 |20]15 6|7 ]|s File 2
\Merge Mergﬁ/
Block 1 1 Block
[ \ \
2| 4|9 |11|12|13|14|16|1|3|5|6| 7|8/ |10]15 File 3
J_Block J__Block \ | Block | BIock\
[
141 9 | 11| 2 4 112116113 | 3 |15|10| 5 1 8 7 6 File 1
J\ J\ J\ J
Y Y Y Y
| sort |'sort | sort | sort
| | | |
\[ \ \ |
File 2
2 9 |11|14| 4 |12|13|16| 3 5110|15| 1 6 7 8
\Merge Mergﬁ/
Block 1 1 Block
\ \
2| 4|9 |11|12|13|14|16|1|3|5|6| 7|8 |10]15 File 3
Merge
& Block
A
\
112 |3|4|5|6|7|8|9|10|11|12|13|14]|15]16 File 2
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lterators

Iterators

* Simple and elegant way for accessing the
elements of a collection




Motivational Example

Story: The merging of a Pancake House and a Diner

The Menus

Menultems are similar: name, description and price

Breakfast Served All Day!
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Breakfast Specials

Huevos Rancheros

$5.95

1 egg. 2 bacon or 2 links, hashbrowns & toast or 2
all p

as cooked over easy, soft or erisp tortill

¥
beans or hashbrowns; homemade salsa and Tillamook  small pancakes
cheese 2 %6.75
add hashbrowns & refried beans 5100 English muffin topped with ham, | egg and Tillamook
kfast Burrito cheddar cheese, with hashbrowns.
3. %6.95

flour tortilla, covered with Chili Colorado served with ~ Four halves of French toast. 2 + 2 bacon or 2 links

hashbrowns #. 5

cheese omelette with two pancakes or hash
browns & toast

#5. $7.95
1 biscuit & gravy. | bacon, 1 link, | egg & hash-
browns

add taco meat

oned Biscuits &
with 2 links or 2 bacon

112 Order

with 2 links or 2 bacon

“Substitute sausage patty for bacon or links......... 75¢

« bacon.
&barbeque ssuce

PATYY Mt 2
3 pourd burger, ried onions & American
cheese served on giled bread

E@ﬂ[ﬂuwmmumemﬂﬂ

CHICKEN STRIPS 29
Fom stile meatioat servd on bread wth Four tender breaded whie meats strips.
4 & decp red.
Hor RoAST Beer. .59 HOT ROASTED TURKE) . 6!
Tender sles of raast beet served on bread weh  Savory siced turkey SEEd on bread Wit
FiH-N-CH1PS. 29
Flaty cod fie, lahtly breaded
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The Menultem Class

public class Menultem {

String name;
String description;
double price;

public Menultem(String name, String description, double price) {
this.name = name;
this.description = description;
this.price = price;

>

public String getName() {
return name;

H

public String getDescription{ ){
return description;

H

public double getPrice() {
return price;

H

public void print{) {
System.out.println(name + ": " + description + " - " +
price);

DinerMenu

public class DinerMenu {

static final int MAX_ITEMS = 2;
int numberOfItems = 0;
Henultem[] menultems;
R s ——-
public DinerMenu() {
menultems = new Menultem[MAX_ITEMS];
addItem{"Hotdog", "The classic American hotdog ?", 3.99);
addItem("Soup of the day”, "The soup of the day with a side of potato salad”, 2.99);
public void addItem{String name, String description, double price) {
Menultem menultem = new Menultem{name, description, price);
if (numberOfItems >= MAX_ITEMS) {
System.out.println(“Can't add item?! Menu is full?");
else {
menultems[number0fItems] = menultenm;
nunber0fItems++;
H
public MenuItem[] getMenultems() {

return menultems;

¥

// other menu methods
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PancakeHouseMenu

public class PancakeHouseMenu {

ArrayList menultems;

public PancakeHouselenu() {
menultems = new ArraylList();
addItem("Pancake Breakfast", "Pancakes with scrambled eggs, and toast", 2.99);
addItem{"Waffles", "With strawberry or blueberry”, 3.99);

public void addItem{String name, String description, double price) {
Menultem menultem = new Menultem{name, description, price);
menultens.add(menultem);

H

public ArrayList getMenultems{) {
return menultems;

¥

// other menu methods

The Waitress Class

Prints a custom menu for customers on demand
public class Waitress {

P panc :

p
ArraylList breakfastItems;

DinerMenu dinerMenu;
Menultem[] lunchltems;

public Waitress()

p = new P [0
breakfastitems = pancakelenu.getMenultems();

dinerMenu = new DinerMenu();
lunchltems = dinerMenu.getMenultems();

1
public void printHenu() {

// Print Breakfast Items

System.out.println{"Breakfast Menu:");

for (int i=0; i<breakfastItems.size(); i++) ¢
Menultem menultem = (Menultem) breakfastItems.get(i);
menultem.print();

1

// Print Lunch Items

System.out.println{""\nLunch Henu:");

for (int i=0; i<lunchltems.length; i++) {
Menultem menultem = lunchItems[i];
menultem.print();
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The Waitress Class

Prints a custom menu for customers on demand

public class Waitress {

PancakeHouseMenu pancakeMenu;
Arraylist breakfastItems;

DinerMenu dinerMenu;

MenuItem[] lunchItems;

public Vaitress() { Two different
pancakelenu = new PancakeHouseMenu(); IOOPS? What if T
breakfastItems = pancakeMenu.getMenultems{); chuir‘e a hew

K

public void printHenu() {

dinerMenu = new DinerHenu(); restaurant with
lunchltems = dinerHenu.getMenultems(); another type of
menu?

// Print Breakfast Items
System.out.println{"Breakfast Menu:");

for (int i=0; i<breakfastItems.size(); i++) {

b Menultel MeRuTTem = (Henultem) ‘Breakfastitems.get(i);
menultem.print();

¥

System.out.println{"\nLunch Henu:");

for_(int iz idlupchitens_length; i++)
Menultem menultem = lunchTtems[i];
menultem.print(); e

¥

This doesn’t look good...

2/11/14
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Interface Example

public interface Measurable {

public double getPerimeter();

public double getArea();

Can We Encapsulate the Iteration?

for (int i = 0; i < breakfastItems.size(); i++) {
Menultem menultem = (Menultem)breakfastItems.get(i) ;
oA LA

}

\geg(n get(2) get(3) & qetl) helpsus step

get(0) ¥ \ through eath item
\\A Arrayl.ls'r

\\ £ An AvayList

£;> <:> <:> <:> of Menultems

\\\ %wwlﬂum |mww|[
4
— ,_/

Source: Head First Design Patterns — Eric and Elizabeth Freeman. O’Reilly 2004
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Can We Encapsulate the Iteration?

Array

lunchitems[0] (5 \
for (int i = 0; i < lunchItems.len g * 14-/4.)”_{_,,‘,’———’
"mfhltems“ |

MenuItem menultem = lunchItems[:.] 3 Vi
}

I\
OO
. aasEs

ndme ms> |

w

Un(.h
It
We use the arvay e’"’[.?]

subst.r'\v{.s o step /—\)\
through ibems. ‘\ 2
An Arvay of "

Menultems.

2
H
3

@|

Source: Head First Design Patterns — Eric and Elizabeth Freeman. O’Reilly 2004

An Iterator for an ArrayList

We ask the breakfastMenu

L/_\ for an iterator of its

Mtnuftems
Iterator iterator = breakfastMenu.createlterator() ;

And while there are more items left

while (iterator.hasNext()) { =
Menultem menultem = (Menultem)iterator.next() ;
} A
nex“) We 5({ the next l{cm

’—_—\
e

P \ . N get(3)
/ \ i Arrayusf v

The client just calls hasNext() and get(0) \
next(); behind the stenes the iterator

ealls get() on the Avraylist / \
@ Q IQ Q)
.

Source: Head First Design Patterns — Eric and Elizabeth Freeman. O’Reilly 2004
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An Iterator for an Array

Iterator iterator = lunchMenu.createlterator();

while (iterator.hasNext()) ({
Menultem menultem = (Menultem)iterator.next():;

Wow, '{'.:;s L;\dc /\ next() Array
s e =
e o / lunchitems[0] KO\

same as the r
“preakkastMenn //———' 1 ) |
tode- '—_\ﬂﬂ'ie_nﬂy "‘ | Hen “L
| 2 ( )
'Uncm || teme
Same situation heve: the elient Jus{ ealls tems[z / = /
hasNext() and next(); behind the stenes, Iu"('h [ 3 O f
{he iterator indexes into the Avrray "ems[_?] ‘\ | Honrem k

N[*%

Source: Head First Design Patterns — Eric and Elizabeth Freeman. O’Reilly 2004

An Iterator Interface

public interface Iterator<E> {

// Returns true if the iteration has more elements.
public boolean hasNext () ;

// Returns the next element in the iteration.
public E next();

// Removes from the underlying collection the last
// element returned by this iterator (optional

// operation).

public void remove () ;

2/11/14
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Generic Types

public class Box {
private Object object;

public void set (Object object) {
this.object = object;
}

public Object get () {
return object;

}

Generic Types

public class Box<T> {
private T t;

public void set (T t){
this.t = t;
}

public T get () {
return t;

}

2/11/14
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DinerMenulterator

<<interface>>
Iterator

hasNext()
next()

m D'mcvMenuH’,CV'ab‘* is an

Dinerﬂo;lultarator im?‘tmtnb}{‘,ion o(: |£c*a{0r
hasNext() that knows how to iterate
next() over an arvay of Menultems.

Source: Head First Design Patterns — Eric and Elizabeth Freeman. O’Reilly 2004

DinerMenulterator

import java.util.s;
public class DinerMenulterator implements Iterator<Henultem> {

Menultem[] items;
int position = 0;

public DinerMenulterator(Menultem[] items) {
this.items = itenms;

1
public Menultem next{) {

Menultem menultem = items[position];
position++;
return menultem;

¥

public boolean hasNext() {

if (position >= items.length || items[position] == null) {
return false;
1

else return true;

¥

public void remove() {
return; // does nothing...

¥

2/11/14
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Reworking DinerMenu

public class DinerMenu {

static final int MAX_ITEMS = 2;
int numberOfltems = 0;
Henultem[] menultenms;

public DinerMenu()

menultems = new Menultem[MAX_ITEMS];

addItem("Hotdog", “The classic American hotdog ", 3.99);

addItem("'Soup of the day”, "The soup of the day with a side of potateo salad”, 2.99);
¥

public void addItem(String name, String description, double price) {
Henultem menultem = new Menultem(name, description, price);

if (numberOfItems >= MAX_ITEHMS) {
System.out.println{"Can't add item? HMenu is full?");

3

else {
menultems[number0fItems] = menultem;
numberOfItems++;

b

ic Menultem[] getMenuItems()

DinerMenulterator iterator = new DinerMenulterator{menultems);
return (iterator);

public Iterator createlterator() {

Reworking PancakeHouseMenu

import java.util.=;
public class PancakeHouseMenu {
ArrayList<Menultem> menultenms;
public PancakeHouseMenu() {
menultems = new ArrayList<Menultem>();
addItem('Pancake Breakfast™, "Pancakes with scrambled eggs, and toast™, 2.99);
addItem("Waffles”, "With strawberry or blueberry”, 3.99);

b

public void addItem(String name, String description, double price) {

Menultem menultem = new Menultem{name, description, price);
menultens.add(menulten);

public Iterator createlterator() {

return menultenms.iterator();

2/11/14
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Fixing the Waitress Code

public class Waitress {

P panc H
DinerMenu dinerMenu;

public Waitress() {

p = new P [OH
dinerMenu = new DinerMenu();

H
public void printHenu() {

Iterator pancakelterator = pancakelenu.createlterator();
Iterator dinerIterator = dinerMenu.createlterator();

System.out.println{“Breakfast Menu:");

printItems({pancakelterator);

System.out.println{“\nLunch Menu
printItems(dinerIterator);

H
private void printItems{Iterator iterator) {
while(iterator.hasNext()) ¢

Menultem menultem = (Menultem) iterator.next();
menultem.print();

public class ArrayList<E> implements Iterable<E> {

private E[] array;
private int capacity = 16; // initial length of array elts
private int numElements = 0; // number of elements stored in the indexed list

//contructors

/7 Returns the element at the specified position in this list
public E get{int index) {

checkIndex(index);

return array[index];

e
/7 other methods...

public Iterator<E> iterator() {
return new ArraylListiterator();

K

class ArraylListIterator implements Iterator<E>{
private int currentIndex = -1;
public boolean hasNext() {

return (currentIndex < numElements-1);

¥

public E next() {
currentIndex++;
return array[currentIndex];

¥

public void remove() throws UnsupportedOperationException {
throw new UnsupportedOperationException(“remove method not implemented”);

¥
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