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Storing data =
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Benefits of a Collection Framework

D aanarlums Tdsunsy
® ulassadndeyauazdanedfindiiilszansam
D sivanuduazauninvoams 1sunsy
D aanarlumsiGeud APTs Tni 4
® 11 Framework Mfignvaziluniiafeotu
D 19ilu apts dwsuTysunsuilszandans
VD nszduldinamsthnauun s vivessenduas

Y a J 1
D Tassadrdoyauazoanednudunylng «



The Java Collection API —
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Interface: Collection
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public interface Collection {

// Basic Operations

int size();

boolean isEmpty();

boolean contains(Object element);
boolean add(Object element);
boolean remove(Object element);
[terator iterator();

// Bulk Operations

boolean containsAll(Collection c);
boolean addAll(Collection c);
boolean removeAll(Collection c);
boolean retainAll(Collection c);
void clear();

// Array Operations
Object[] toArray();
Object[] toArray(Object a[]);



interface Collection : Methods —
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interface Collection : Methods i
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Iterate iterator()
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interface Collection : Methods i

agtiuseanlyly interface Collection

boolean retainAll(Collection c)
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interface List <,
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// Positional Access
Object get(int index);
Object set(int index, Object element);
void add(int index, Object element);
Object remove(int index);
abstract boolean addAll(int index,

M IUFEIAUNY Laza1NIT0
A %’ Y 9
GRGATLS
9
D dlFansamuaumsdng

9 Aa ] ) .
voyamun¥nnelu List Tapmg ~ Collection o
FLUYMUNUL FUABINUNT ! Efr?égzOf(Object N

NITUVD Vector int lastindexOf(Object 0);

// Tteration
Listlterator listlterator();
Listlterator listlterator(int index);

// Range-view
List subList(int from, int to);




Java Lists: ArrayList =
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Class Diagram : ArrayList
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Array Lists

Constructor Summary
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D Fmsisen’d constructors (LUVLAN):
® import java.util. ArrayList;
® ArrayList vecl = new ArrayList();

® ArrayList vec2 = new ArrayList(initial Capacity);



ArrayLists
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Array Lists
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isEmpty () Aua true Tunsain list luliauznegnielu

clear () aunn 9 dgu¥nnaly list.

contalns (java.lang.Object o)
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trimToSize()

Trims the capacity of this ArrayList instance to be the list's current size.
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int x = ((Integer) myIntList.get(i)).intValue();
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Differences from Java 1.0- 1.5 i

Java 1.0 Java 1.1 Java 1.2 Java 1.3 Java 1.4 Java 1.5
8 packages 23 packages 59 packages 77 packages 103 packages | 131 packages
212 classes 504 classes 1520 classes 1595 classes 2175 classes 2656 classes
Regular Exp . . .
New Events JFC/Swing JNDI Logging javax.activity,
Inner class Drag and Drop | Java Sound Assertions Javax.
g P u NIO management
Object Java2D Timer
Serialization CORBA

Jar Files
International
Reflection
JDBC

RMI

java.nio, javax.imageio,
javax.net, javax.print,
javax.security, org.w3c

javax.naming, javax.sound,

javax.transaction

javax.accessibility, javax.swing, org.omg

java.math, java.rmi, java.security, java.sql, java.text, java.beans

java.applet, java.awt, java.io, java.lang, java.net, java.util




Generics =
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M3 lsnuienlssueunuuuu@:
® List words = new ArrayList(); // java 1.4

® List <String> words = new ArrayList <String>();  //java 5



Using an ArrayList =
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D mslFauienleufeusunuuiy:
® ArrayList words = new ArrayList(); // java 1.4

® ArrayList <String> words = new ArrayList <String> (); //java 5
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ArrayList<?> vec1 = new ArrayList<?>();



Accessing with and without generics =

D Gonldwson get) A28911 1.4

ArrayList myList = new ArrayList();
myList.add("Some string");
String s = (String) myList.get(0);

D Sonldwson get) #2891 5

ArrayList<String> myList = new ArrayList<String>();
myList.add("Some string");
String s = myList.get(0);
1o & = 1 ¢ 1 Y} .
D lusuiludesly cast 9nao liol¥a115uAY generic
D aaauay interfaces NA W13 aly generic laun : Vector, ArrayList,
LinkedList, Hashtable, HashMap, Stack, Queue, PriorityQueue,

Dictionary, TreeMap , TreeSet



An example:

import java.util. ArrayList;

public class ArrayListTest

{
public ArrayListTest

System.out.printin("ArrayListTest");
ArrayList aList = new ArrayList();
alList.add("Dan");
alList.add("George");
alList.add("Mary");

System.out.printin("aList contains:");
for(int x = 0; x < aList.size(); x++)

{
System.out.printin(aList.get(x));

GGDan”

“George

“M ary”




An example:

import java.util. ArrayList;

public class ArrayListTest

{
public ArrayListTest
{
System.out.printin("ArrayListTest");
ArrayList<String> aList = new ArrayList <String>();
aList.add("Dan");
alList.add("George");
aList.add("Mary");
aList.add(2, “Tom”);
System.out.printin("aList contains:");
for(int x = 0; x < aList.size(); x++)
{
System.out.printin(aList.get(x));
}
}
}

“Dan” “George

“Tom”

“M ary”




The "For Each" Loop =
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for(type varname : collection) {...}
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double[] array = {2.5, 5.2, 7.9, 4.3, 2.0};

A}

for(double d: array)
{

}

System.out.printin(d);



For each loop (Collections) =
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import java.util.”;
public class ArrayList_ForEach1

public static void main(String [Jargs)

{
ArrayList<integer> list = new ArrayList<integer>();
list.add(7);
list.add(15);
list.add(-67);
for (Integer number: list){
System.out.printin(number);
}
}
} Output : 7

15
-67




Using enhanced FOR loop: =

import java.util. ArrayList;
public class ArrayList_ForEach2
public static void main (String [] arg)

System.out.printin("ArrayListTest");
ArrayList<String> aList = new ArrayList <String>();
alList.add(new String("Dan"));

alist.add "George");

alList.add("Mary");

System.out.printin("aList contains:");

for(String e:aL.ist)

{
System.out.printin(e); ArrayListTest
} aList contains:
} Dan
} George

Mary



What happens ? =

ArrayList<String> students = new ArrayList<String>();
students.add("Mary");

students.add("James"); :
students.add("Kevin"); Mary pElES R

students.add(1, "Tanya");

Mary Tanya | James | Kevin

String temp = students.get(3);

System.out.printin(temp); T
temp

students.remove(2); Mary Tanya Kevin

students.set(1, "John"); Mary John Kevin

System.out.printin(students.size());
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import java.util.*;
public class VectorDemo {
public static void main(String[] args) {
Vector<String> v = new Vector<String>();
v.add("1");
v.add("2");
v.add("3");
ArrayList<String> arrayList = new ArrayList<String>();
arrayList.add("4");
arrayList.add("5");

/lappend all elements of ArrayList to Vector
v.addAll(arrayList);

System.out.printin("After appending all elements of ArrayList, Vector contains..");
for(String temp:v)
System.out.print( “ +temp);

}

} After appending all elements of ArrayList, Vector contains..
1 2 3 4 5



Object References =
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® Student student = new Student(“John Smith”, “40725”, 3.85);

student John Smith
- > 40725
3.58
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aaa Student 15201 1118 reference 11/§a00119AdU ) Y94 Student

John Smith Jane Jones
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Java Lists =
Collection

W LinkedList : gawannunlugilves
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Interface: List =

D st Qlﬂaf}ﬁ)‘Uﬂﬁﬁﬁjmfd]‘]Jeng}mJﬁﬁﬁ public interface List extends Collection {
o /I Positional Access
Ao v w Object get(int index);
matsgnaiaun Object set(int index, Object element);
void add(int index, Object element);

. Y
W Lists ensnilsznoulilade e i o

%ﬂga‘ﬁ%ﬁu‘lﬁ’ abstract boolean addAll(int index, Collection c);
L) %1 % Y = 9 /I Search
HIFTITDVINVDYAVUD int indexOf(Object o0);

. Y Y1 o v int lastindexOf(Object o);

List 18 Iaalda161114119 index {erlee)

/I Iteration

Listlterator listlterator();
Listlterator listlterator(int index);

/ Range-view
List subList(int from, int to);




Linked List Method =
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LinkedList() pouasamas d sy Linked list 319 9
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addFirst(Object 0) unsnau1FANGoIMIadludumiaTnVed list

addLast(Object o) INUAFANABINITADNY list




Linked List Method
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getFirst() AUM@INFNaIAULINNOgN18TU list
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removeFirst() auLasAUMANIFNAIALULTNOONIN list

removeLast() auLazAUMANITNEIAUFANIO90NIN list

remove(int index) auUMAMNFNANMLKUINGNTLYM U List

. J a { 3 & .
remove(Object o) AumamFnngnwuiunswsnnelu list




Linked List Example

import java.util.*;
class MyLinkedList {
public static void main(String[] args) {
LinkedList listIT = new LinkedList();

listIT.add("David");

listIT.add("Michael");
listIT.add("Sean");

listIT.set(1, “Joe");

listIT.remove(0);

System.out.printin(listIT);

java
David
David | Michael
David | Michael Sean
David Joe Sean
Joe Sean




Ilustration/example

Operation

List’s contents

Return value

1. Initialiaze(List)

2. Add(0,A,List)

3. Add(0,B,List)

4. Add(1,C,List)

5. Set(1,N,List)

6. Add(1,D,List)

7. Remove(A,List)
8. Set(3,l,List)

9. Remove(D,List)

10. Remove(N,List)

<empty>

B A

BCA
BNA
BDNA
B DN
B DNI
BN I

Bl




Interface: Map

® map ‘]JNﬂ%)JQE]WQﬂE%}Nﬁﬂug‘]J
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D Map Slusotvailsdmiums
u1lad keys 191311 values

D Maps AU key 7 Tisiuus
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W Hashtables (Huar081905 14
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public interface Map {

}

// Basic Operations

Object put(Object key, Object value);
Object get(Object key);

Object remove(Obiject key);

boolean containsKey(Object key);
boolean containsValue(Object value);
int size();

boolean isEmpty();

void putAll(Map t);
void clear();

public Set keySet();
public Collection values();
public Set entrySet();

/I Interface for entrySet elements
public interface Entry {

Object getKey();

Object getValue();

Object setValue(Object value);

}



Map interface

Java
<<Interface>>
Map
Mclear()
"ScontainsKey()
#8containsValue()
MSentrySet()
[Sget()
ISkeySet()
“Sput()
WSsize()
MSvalues|()
sorted
no nulls
<<Interface>>
HashMap HashTable SortedMap
random
"Sicomparator() access
ISfirstiey() TreeMap
ordered access 8headMap()
ISlastKey()
LinkedHasMap MSisubMap()

IStailMap()




Map interface Method
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clear() auNN ¢ ANIFNVONIIN map
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Map interface Method

agtiuseanlyly Map interface

get(k) AUAT true IUATANUNITmaps A1 key k

isEmpty() AuA true TUATAN map 1HTN5u1/a9a1 key-value

1 S 1
keySet() AUAT Set view UBIATNOYA1G 11 map

A 1 Y] 4
put(k,v) WA v WSoNNUAY k N8 map

putAll(m) 1111A1917 map m 1169 map Nisenly

1 o Y J o
remove(k) QUM mapping F1MSVUAD k 910 map ‘]jfﬂi'mu

values() AUAT Collection view 6lI’E'Nﬂ'”I‘IE/!I’E)§J:ﬂ1EJGl°Ll map




Interface: Map =
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Map Example ="

import java.util.*;
public class MapDemo {
public static void main(String argsl]) {
Map<String, String> m = new HashMap<String, String>();
m.put("1", "C#");
m.put("2", "Java");
m.put("3", "Php");

System.out.printin(" Size of Map =" m.size());
System.out.printin("The keys of this Map : " +m.keySet());
System.out.printin("The values of this Map : "+ m.entrySet());

output :

Size of Map = 3

The keys of this Map : [3, 2, 1]

The values of this Map : [3=Php, 2=Java, 1=C#]




The class Hashtable =
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D Hashtable g mTuAudoyaitludnyus

Dictionary

T o QU < >
Aa1AU <key,value Map

® Tuaa1a Hashtable 9219 Hash code V94 key M ?
Hashtable

Yy 2 d v A 9 1
ni N uaw i lunsAurIA1ve value
® Aa1a Hashtable 10150 19919400 Multi-

Thread 1o (Thread-Safe)

KEYS (KEY SET) VALLUES (VALLE SET)

ROMEO

ADAM
EVE

JULIET




Hashing Concept =
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Hashing Function
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3211 : 0
2134 : 6
1532 : 12
1123 :2
1143 :3
1135 :14
2432 : 0
7213 :12
8812 :15
5321 :1

h(x) =x mod N

Key: Value
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Hash Table: Example
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Example use of a Hashtable

D maiuaAnig Hashtable
table.put(key, value);
D mM3550A191n Hashtable

value = table.get(key);

import java.util.*;

public class HashtableUser {
public static void main(String[] args) {

Hashtable table = new Hashtable();
table.put(*“ABC", “abc");
table.put(“XYZ", “xyz");
table.put(*“MNQO", “mnos");
System.out.printin("two -> " + table.get(“XYZ"));
System.out.printin("deux -> " + table.get(“xyz"));

Java
Key Value
ABC abc
XYZ Xyz
MNO mno
two -> xyz

deux -> null



Hashtable (1.5) s

import java.util.*;
class HashtableDemoGen {

}

public static void main(String args|]) {
Hashtable<String,String> hashtable = new Hashtable<String,String>();
hashtable.put("apple"”, "red");
hashtable.put("strawberry", "red");

hashtable.put("lime", "green");

hashtable.put("banana", "yellow");
hashtable.put("orange", "orange");

for (Enumeration<String> e = hashtable.keys() ; e.hasMoreElements() ;) {
String k = e.nextElement();
String v = hashtable.get(k);
System.out.printin("key =" + k + "; value =" + v);

}

key = banana; value = yellow
System.out.print("\nThe color of an apple is: "); key = apple; value = red
String v = hashtable.get("apple"); key = orange; value = orange

key = lime; value = green

System.out.printin(v); key = strawberry; value = red

}

The color of an apple is: red




