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How to Define Java Class”?

Class access level /

gifi Class name
rogaimer Cl (note convention:
If not specified, only 55 tart with tal
classes in the keyword S e Bele
letter and non-plural)

package can access it.

public class Policy

{

}




Java Files

<-can contain one public class

<-can contain more than one non-public
classes (e.g. Android framework adopts this
approach).

% Filename is the same as the public class.

\

Policy.java

package org.tssg.demo.models;

public class Policy

{

}




Package

Package identifier

~.

package org.tssg.pim;

A package is a unique

A package groups identifier for a class; two
related classes e.g. classes in a package
testing, utilities, etc. cannot be called the

Same name




Referencing Classes / Import Statement

package org.tssg.demo.tests;

public class PolicyTester

{

org.tssg.demo.models.Policy policy;

Approac

n 1

policy = new org.tssg.demo.models.Policy ()

Vs

package org.tssg.demo.tests;
import org.tssg.models.Policy;

public class PolicyTester
{
Policy policy;

policy = new Policy();

Approac

N 2

(preferred)




Some Java API| packages...

E Overview (Java Platform X

Java™ Platform

Standard Ed. 7

All Classes

Packages

java.applet

java.awt
java.awt.color
java.awt.datatransfer

java.awt.dnd v
4 »
All Classes =
AbstractAction

AbstractAnnotationValueVisitoré
AbstractAnnotationValueVisitor7
AbstractBorder

AbstractButton

AbstractCellEditor
AbstractCollection
AbstractColorChooserPanel
AbstractDocument
AbstractDocument. Attribute Context
AbstractDocument.Content
AbstractDocument.ElementEdit
AbstractElementVisitoré
AbstractElementVisitor7
AbstractExecutorService
AbstractinterruptibleChannel
AbstractLayoutCache
AbstractLayoutCache.NodeDimensions
AbstractList

AbstractListModel

AbstractMap
AbstractMap.SimpleEntry
AbstractMap.SimplelmmutableEntry
AbstractMarshallerimpl

& C' @ Secure | https://docs.oracle.com/javase/7/docs/api/

java.awt.color

java.awt.datatransfer
java.awt.dnd

java.awt.event
java.awt.font
java.awt.geom

java.awt.im
java.awt.im.spi

java.awt.image
java.awt.image.renderable
java.awt.print

java.beans
java.beans.beancontext
java.io

java.lang
java.lang.annotation

java.lang.instrument

java.lang.invoke

Package Description

java.applet Provides the classes necessary to create an applet and the classes an applet uses to communicate with its applet
’ context.

java.awt Contains all of the classes for creating user interfaces and for painting graphics and images.

Provides classes for color spaces.
Provides interfaces and classes for transferring data between and within applications.

Drag and Drop is a direct manipulation gesture found in many Graphical User Interface systems that provides a
mechanism to transfer information between two entities logically associated with presentation elements in the GUI.

Provides interfaces and classes for dealing with different types of events fired by AWT components.

Provides classes and interface relating to fonts.

Provides the Java 2D classes for defining and performing operations on objects related to two-dimensional geometry.
Provides classes and interfaces for the input method framework.

Provides interfaces that enable the development of input methods that can be used with any Java runtime
environment.

Provides classes for creating and modifying images.

Provides classes and interfaces for producing rendering-independent images.

Provides classes and interfaces for a general printing API.

Contains classes related to developing beans -- components based on the JavaBeans™ architecture.
Provides classes and interfaces relating to bean context.

Provides for system input and output through data streams, serialization and the file system.

Provides classes that are fundamental to the design of the Java programming language.

Provides library support for the Java programming language annotation facility.

Provides services that allow Java programming language agents to instrument programs running on the JVM.

The java.lang.invoke package contains dynamic language support provided directly by the Java core class libraries
and virtual machine.

pstractMethodError Provides the management interfaces for monitoring and manager t of the J irtual hi d oth
A i java.lang.management g g gement ot the Java virtual machine and other
gs;ractOw?ableSynchronlzer J g g components in the Java runti ]

AbstractPreferences




Compiling Classes

Java Code (.java)

;

JAVAC
compiler

l

Byte Code (.class)

JVM

;

Windows

v

JVM

;

Linux

JVM

;

Mac




Compiling Classes

Eclipse Package
Explorer View

v ‘l—,% pacemaker-console [pacemake
¥ (#B src
¥ 3 controllers
» [J) Main.java
¥ 3 models
» [J) User.java
v &3 utils
» [J) FileLogger.java
» B\ JRE System Library [JavaSE
V B, Referenced Libraries
> [0 xstream-1.4.4 jar

Logical
&=

Physical

Java classes - in src

directory - are compiled
into the same folder in a

bin directory

Eclipse Navigator

View

v IL—,% pacemaker-console [pacemake
¥ (= bin
¥ (= controllers
¥4 Main.class
¥ (= models
“ig User.class
¥ (= utils
“i4 FileLogger.class
¥ (s lip
5;3' xstream-1.4.4.jar
¥V [ src
¥ (=% controllers
111 Main.java
¥ (-4 models
[J} User.java
¥ (= utils
J) FileLogger.java

10



Classpath and .jar files

CLASSPATH is an environment
variable that specifies the location
of the classes and packages for the
JVM.

Compiled Java classes can be

5 packaged and distributed in Java
““ﬁ*”’“ | Archive (.jar) files.
b (packages become directories in

the file).




BuildPath in Eclipse

Project = Properties

< Properties for GymApp

Resource

Builders

Coverage

Git

Java Build Path

Java Code Style

Java Compiler

Java Editor

Javadoc Location

Project References

Run/Debug Settings
& Structure101

Task Tags

Validation

O X
Java Build Path o
® Source & Projects = Libraries “ Order and Export
Source folders on build path:
@ GymApp/src Add Folder...
Link Source...
& Properties for GymApp O X
type filter text Java Build Path T
R I
eéource = Source © Projects * Libraries % Order and Export
Builders
Coverage JARs and class folders on the build path:
Git & xstream-1.4.8,jar - GymApp/lib Add JARs...
Java Build Path = JRE System Library [JavaSE-1.8] Add External JARs
Java Code Style -
Java Compiler Add Variable...
Java Editor Add Library...

Javadoc Location

Project References

Run/Debug Settings
& Structure101

Task Tags

Validation

@
\&

Add Class Folder...
Add External Class Folder...

Edit...

Remove

Migrate JAR File...

Apply

OK Cancel




What are Fields?

Class name 1 Policy
client
Fields: premium
policyNumber
* Object state for

each instance.

e Defined at class
level.

13



Defining Fields

package org.tssg.demo.models;

public class Policy

{
private Client client;
private String policyNumber;
private double premium;

'/ NN
N\

Field type

Access modifier

Field name

14



Initializing Fields Explicitly

package org.tssg.demo.models;

public class Policy

{

private Client client = new Client();
private String policyNumber = "PN123";
private double premium = 1200.00;
private double amountPaid;

}

default value:
e numerics=0
e boolean = false

Primitive type fields get a

15




Initializing Fields Explicitly

package org.tssg.demo.models;

public class Policy

{

private double premium = 1200.00;
private double amountPaid;

}

private Client client = new Client();
private String policyNumber = "PN123";

Unless explicitly

initialized, reference
type fields are

initialized to null. default value:

e numerics=0

Constructors are often used to * boolean = false

initialize objects

Primitive type fields get a

16




Field Access Modifier

Access Modifiers Default private protected public
Accessible inside the class yes yes yes yes
Accessible within the subclass inside  yes no yes yes

the same package
Accessible outside the package no no no yes

Accessible within the subclass outside no no yes yes
the package

17




Methods

Methods
(behavior)

Fields
(state)

18




Methods

e Allinstances of
the same class
have same
atate, methods defined

Methods
(behavior) 4‘ l

* When a message is sent to an object, the method that
corresponds to that message is executed i.e.

< Methods represent implementation of messages

17



getters()/setters()

Policy

private access
fields

client
premium
policyNumber

getter and setter
methods allow
access to private

fields.

getClient
getPremium
getPolicyNumber
setClient
setPremium
setPolicyNumber

20



Defining Methods

package org.tssg.demo.models;

public class Policy

{

publlc void setClient (Client aClient)

NN

Access modlfler Return type Method name Parameters




Constructors

Special method used
for creating
instances of a class.

Also initializes the
instance to a starting
state

Access
modifier

No return
type

Same name as
the class

|

!

}

package

:

publ c class Polic

publlc Policy ()

sg.demo.models;

setClient (new Client ());
setPolicyNumber ("PN123") ;
setPremium (1200.00) ;

22



Constructors

package org.tssg.demo.models;

public class Policy

{

public Policy(Client aClient, String policyNumber, double
premium)
{

setClient (aClient);

setPolicyNumber (policyNumber) ;

setPremium (premium) ;

Policy policy = new Policy(new Client (), "PN123", 1200.00);

23




Policy Class: Sample Implementation

package org.tssg.demo.models;

public class Policy

{

private Client client;
private String policyNumber;
private double premium;

public Policy(Client aClient, String policyNumber, double premium)

{
setClient (aClient) ;
setPolicyNumber (policyNumber) ;
setPremium (premium) ;

}

public Client getClient ()
{

return client;

}

public void setClient (Client aClient)
{

this.client = aClient;

}

//.. other getters and setters..

24
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What are Static Fields?

private static int gravity;

BouncingBall

gravity

3

\

is instance of...

/

is instance of...

\

1

ball1: BouncingBall

is instance of...

\

\

ball3: BouncingBall

xPosition 782

xPosition

yPosition

10
233

yPosition

33

Ve

ball2: BouncingBall

~\

xPosition

yPosition

76

155

20




Declaring Static Fields

Constant
fields i.e.
final

Static field

e

public static String INFO =
public final static int ONE
-—{::public final static int TWO

}

public final static int THREE

public class Count ’//////
{

"Sample Count Class";
= 1;
= 2;

3;

27




Accessing Static Fields

public class Count

{
public static String INFO =
public final static int ONE
public final static int TWO
public final static int THRE

"Sample Count Class";

= 1;
= 2;

E

3;

Direct access

/

System.out.println (Count.ONE) ;

-

Count count = new Count() ;

System.out.println (count.INFO) ;
™~

-

~

Indirect access

Console

Console

Sample Count Class

28



Static Methods

Static method

for behavior

related to the
class, not
instances.

public class Count

{

private static String INFO = "Sample Count Class";

public final static int ONE = 1;
public final static int TWO = 2;
public final static int THREE =

public static String getInfo()

{
return INFO;

}

3;

Commonly used for
accessing static fields.

29




Using Static Methods

Direct access

/

System.out.println (Count.getInfo()) ;

Count count =

new Count() ;

System.out.println(count.getInfo())

~

~

-

Indirect access

Console

Sample Count Class

Console

Sample Count Class

30
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Package java.lang

Provides classes that are fundamental to the design of the Java programming language

T~

Special class; no need

to import it.

Class<T> Instances of the class Class represent classes and interfaces in a
running Java application.

Object Class Object is the root of the class hierarchy.

String The String class represents character strings.

StringBuilder A mutable sequence of characters.

System The System class contains several useful class fields and
methods.

32



Object Class

h_l |
java.lang U
Class Object u

java.lang.Object

public class Object

Class Object is the root of the class hierarchy. Every class has Object as a superclass. All objects,
including arrays, implement the methods of this class.

Since:

JDK1.0 33




Object Class

Method Summary

Methods

Modifier and Type

Method and Description

protected Object

boolean

protected void

Class<?>

int

void

void

String

void

void

void

clone()

Creates and returns a copy of this object.

equals(Object obj)

Indicates whether some other object is "equal to" this one.
finalize()

Called by the garbage collector on an object when garbage collection determines that there are no more
references to the object.

getClass()

Returns the runtime class of this Object.

hashCode ()

Returns a hash code value for the object.

notify()

Wakes up a single thread that is waiting on this object's monitor.
notifyAll()

Wakes up all threads that are waiting on this object's monitor.
tostring()

Returns a string representation of the object.

wait()

Causes the current thread to wait until another thread invokes the notify() method or the notifyAll()
method for this object.

wait(long timeout)

Causes the current thread to wait until either another thread invokes the notify() method or the
notifyAll() method for this object, or a specified amount of time has elapsed.

wait(long timeout, int nanos)

Causes the current thread to wait until another thread invokes the notify() method or the notifyAll()
method for this object, or some other thread interrupts the current thread, or a certain amount of real time
has elapsed.

34



Object Class: equals() method

public class Book {

public boolean equals(Object obj)

{

if (obj instanceof Book)
return ISBN.equals((Book)obj.getlISBN());
else

return false; Book firstBook = new Book("0201914670");
} Book secondBook = new Book("0201914670");

if (firstBook.equals(secondBook))

{
}
else

{
)

System.out.printin("objects are equal®);

System.out.printin("objects are not equal);

http://www.java-samples.com/showtutorial.php?tutorialid=660

35




Object Class: hashCode() method

Returns an int for
indexing ; must be
identical for objects that
are equal

Used by collections,
primarily HashMap and
HashSet

v
public int hashCode ()

{

}

return getPolicyNumber () .hashCode () ;

36



String Class

Strings are
immutable

String greeting = "Hello" + ", do you like my hat?";
//"Hello, do you like my hat?"

String hello = greeting.substring(0,5); //"Hello"
String upercase = hello.toUpperCase() ; //"HELLO THERE!"
boolean isEqual = hello.equals ("HELLO") ; //false

boolean isEquall = hello.equalsIgnoreCase ("HELLO"); //true

37




StringBuffer Class

StringBuffer is used for Strings that can
change e.g. appending, replacing,
inserting and deleting characters.

StringBuffer buffer = new StringBuffer();

buffer.
buffer.
buffer.
System.
buffer.
System.
.delete (2 ,buffer.length()-1);
buffer.

buffer

System.

append ("Hello") ;

append (", do you'");

insert (13, " like my hat?");
out.println (buffer) ;
replace(0,5,"Hi") ;
out.println (buffer) ;

replace (buffer.length()-1,
buffer.length(), "!");
out.println (buffer) ;

[
[

[

Console

Hello, do you like my hat?

Hi, do you like my hat?

Hi!

38




System Class

Provides an access to system
functions through its static
protocols.

System.out.println("Hello, do you like my hat?");

2

Hello, do you like my hat?

Console

39
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