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Java Utllltles—java lang
and java.util

10.1 iava.lang Package

The javalang package contains classes that are fundamental to the design of the Java language. The
most important classes are Object which is the root of the class hierarchy, and Class, instances of which
represent classes at run time. The wrapper classes Boolean, Character, Integer, Long, Float, and Double are
necessary to represent a value of primitive type to Object. An object of type Double, for example, contains
a field whose type is double, representing that value in such a‘way that a reference to it can be stored in a
variable of reference tvpe. These classes also provide a number of methods for converting among primitive
values, as well as supporting such standard methods as equals and hashCode, which are discuses in later.

The class Math provides commonly used mathematical functions such as sine, cosine, and square root.
The classes String andStringBuffer similarly provide commonly used operations on character strings.

Classes ClassLoader. Process, Runtime, SecurityManager, and System provide “system operations’
that manage the dynamic loading of classes, creation of external processes, host environment inguiries
such as the time of dav. and enforcement of security policies.

The package java.lang contains classes and interfaces that are essential to the Java language. These include:

+  Object. the ultimate superclass of all classes in Java.

»  Thread. the class that controls each thread in a multithreaded program.
= Throwable, the superclass of all error and exception classes in Java.

+  Wrapper Classes thar encapsulate the primitive data types in Java.

*  Math. a class that provides standard mathematical methods.

+  String, the class that represents strings.

Because the classes in the java.lang package are so essential, the java.lang package is implicitly imported
by every Java source file. In other words, you can refer to all of the classes and interfaces in java.lang using
their simple names.

10.1.1 java.lang.Object

Ohjeu class is in the default package i.e java.lang package. The Object class is the parent class of all the classes
. in java by default. It is the topmost class of java. The java.lang Object class is the root of the class hierarchy.
Ch&gh&sﬂbjeﬂ asa superclass. Ob_lcl:l is the mother of all classcs. in other w urds eveny ufher class in

o compare 1o another ohjact to convert 1o a string, to wait on a wndumn variable, to
acondition variable has changed, and to return the object’s ciass.
in Object class which are explained below:
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10.1.1.1 public boolean equals(Object obj)

It is used to compare two objects for equality. This method retumns true if the objects are equal, false
otherwise. Note that equality does not mean that the objects are the same object. Consider this code that
tests two [ntegers.

Integer al =
Integer az =
if [al.equal

System.out.p

(1):

n{“objects are equal®);

This code will display objects are equal even though al and a2 reference two different, distinct objects.
They are considered equal because they contain the same integer value. It can be override this method to
provide an appropriate equality test. The equals() method provided in the Object class uses the identity
operator (=) to determine whethes two objects are equal. For primitive data types, this gives the cormect
result. For objects, however., it does not. The equals() method provided by Object tesis whether the object
references are equal—that is, if the objects compared are the exact same object.

Example |: Program using public boolean equals (Object obj)
class A
%
int a:
Afint E)
L
a=hb;
+

i
class Object 2
{
public stacic void mair

Output:

: Chapter 10 Java Utilties~java.lang and java.util_¢
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10.1.1.2 The Protected finalize() Method

The Object class provides a callback methed, finalize(), that may
garbage. Object's implementation of finalize() does nothing—
as frecing resources.

The finalize() method may be called automatically by the system, b
is uncertain. Therefore, it should ot rely on this methad 1o do cleanup code

invoked on an olject when it E

n override finalize() to do cleanur

hen it is called, or even if it is called,

10.1.1.3 public final Class getClass()

The getClass() methed is a final method (cannot be overridden) that re
the class of this object. This method retums a Class object. You ¢
information about the class, such as its name, its superclass, and the
The following method gets and displays the class name of an object

yrms @ runtime repre

the Class object f

s that

Example 2: Program using get class () method.

Duiput:




144 » Corelava Programming

Example 32 Program wh i works like a javap command

10.1.1.6 The tastring() Method

| debu

Example 4:

for{int i=0:
System.out.prid
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10.1.1.5 hashCode() | The simplest way to make a class cloneable is io add implements Cloneable to the class declaration.
_ Then respective class objects can invoke the clone() method

hashCode() s used for the HashTable. It returns the hash value of the object. The value retumed by hashCodx() |

is the object’s hash code, which is the object’s memory address in hexadecimal. By definition, iftwo objects

are equal, their hash code must also be equal. I you override the equals() method, you chang_c the way two |

objects are equated and Object’s implementation of hashCode() is no longer valid. Therefore, if you override |

the equals() method, you must also override the hashCode() method as well. [

Example 6:  Program to creat clone of object.

class A i

Example 5: Program using hashcode() method.

class A

; |
int a; !
Afint b | b
i 153
a=b;

L]
class Objectl
A

ml.i:n stacie woid main(String 3
i
A al=new Al5):
Jf System.out.printin(al):
// System.out.println(al.al:
System.out.println(al. hashCode()]:
- : A a2enew A(3): i
System.our.println(a2.hashCodel]):

Dutput:

The Object class
Those methods of Ohj

s ct elass, all play a part in synchronizing the activities of independently
10.1.1.6 protected Objectclone() Throws CloneNotsupportedException in a program, which is discussed in a later lesson and won't be covered here. There are five o
It creates and returns the copy of the object . Ifa class, or one of its superclasses, implements the Cloncable |

S - _ | = pablic final void noti
interface, it can use the clone() method to create a copy from an existing object as given below:. + 1 +  public final void noti

. hlic final void wa t
oneableCbiect.clone () 7 | public final void wait()

AllE)

. public final void wait(long timeout)
implements the Cloneable interface. 17 the object does nat, the method throws aCInn:NmSumntdl'lK“Pti"” pubic final void wail(long timeout, int nanos)

EXEEntiom.

Object’s implementation of this method checks to see whether the ebject on which clone() was invoked |
i
|

These methods help to ensure that the threads are svnchmniz,

el
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10.1.1.7 notify()

This method wakes up a single thread that is waiting on this object’s monitor. It will wake up the thread
waiting for the objects monitor.

10118 notifyAll()

This method wakes up all threads that are waiting on this object’s monitor. [t will wakes up all the thread that
are waiting for the objects monitor.

10.1.1.9  wait{)

This method causes the curren: thread 1o wait until another thread invokes the notify() method or the

notify All() method fior this object. This method < e current thread ro pl

&jﬂﬂlﬂdﬂiﬂl to relinguish any and all synchronization claims on this object

1!!.!..1.1. publicfinal void wait(long timeout)

'I'hﬁ mﬂmﬂ: current thread 1o wait until either another thread invokes the notif) method or the
A mmﬁrdns object, or a specified amount of time has ¢lapsed.

: m.:..-u ; w_iluﬂﬂhngiimeaut_, int nanos)

¢ itself in the wail set for this

notifv() method or the

mmm_ﬂs 2n argument that is passed a1 the time of running the java program. The
mmwﬁ:m& can be received in the java program and it can be used as an input.

So, it provides a convenient way 1o check the behavior of the program for the different values. You can

pass N (1.2.3 and 50 on) numbers of arguments from the command prompt

Example 7: Program using command line arguments
class Cmal

. or a certain amount of

Outpui:

Chapter 10

lava Utilities—java.lang and java.util

10.3 Call by value and Call by Reference in Java

There is on
call by value

In case o

Progeam of call by value in java.

I cal

lue org

naj

value

« 149

1= known as
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provides wrapy
primitive ‘int’

ch of the primitive For example. |

e. Similarly, 255 00

r wrapper class holds

Outpui:

fraracier

vie val

n

Wrapper o lype value, and Bool: or class ref woolean” value
| I
| | Object J
| oy

|

|
iteger || tong || ¥ Il o
I | ] J

Example 9: Program of call by val

ses in the called method. I we pass object

example we are passing object as a v

| rex are subclasses of the ang. Mumber as shown in
| hy dingram, There are four i M that are n O
[ | he are used for | r and Atomiclong
int data= are used plications. The ( & Boolean are disec
void change(CallBy 2 op
{ { The list of eight wrapper clisses 15 given balow
op.data=op.data+100:// will be in tt L } | - — — Lo T
] | I’ Primitive data type Wieapper clast
| byte B:
publiz staric void mal x i e
CallBy 2 ap=new CallBy 2(}; | sho Shon
. 1 mt
System.out c 2 looe
op.changeios); . | ol
System.ocut.println {“aftar jeé “toh.datals float
double
b
i boolean
Output: { il Scad
| Example 10:  Progrs
|
| ;
| y

10.4 WrapperClasses . . =
I e
Java, a wrapper

primifive w

apper class in jova provides the mechanism o
. ~lags in #
e is defined as a class in wh

cos are used 1o represent primi

15 Wrappe

a tvpe values as objects. The Javs
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} Dutput:

) Example 11:  Program to convert Wrapper to Primitive data type.

public class Wrapper 2

{
public stati

L}

fiConverting
Integer a=nés InLEgeT
int i=a.intVelue
int j=a;//anboxi
SysTem. our.-printlo (a+

10.4.1 Need of Wrapper Classes in Java

t can't use primitive values, so wrapper
w1, we can't use primitives
eir elements. In such cases you must use

1 SOme

Primitive rypes are used in many places but not all
classes are required, For example. if we need 1o 50
because collections such as List, Set, and Map need of
wrapper classes.

10.4.2 Difference Between Primitive Data Types and Wrapper Classes

per types) in java is that the
cal, ete. and wrapper classes

The main difference bel d wrappe
primitive types can b
acis as data holders fo

en primitive data rypes ar

25 primilive data types
(vpe values will be stored in Stack Memory whe
2d in Heap Memory

as wrapper class objects (Iike any

10

Chapter 10 :.w,|IJL!|I|='.-_'4.'.14..I.!

10.5 java.util Package

tains the collections framev
facilities., int walization, and miscellaneous
collection classes will discussed in chapters. Here we discussed Date

anner Class

s provides

a delimiter

Virious primiti
Java Sca

- 1e12: Proard ot Innakfi +
Example 12:  Program to get input from console using Scanmer class

=
.
=
=
o=
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" Ourput:

import java.
public class Scann

{
public sratic void main
i
String si = “Jai
Scanner sc = ne

2000

Output:

10.5.2 java.util.Date Class

esenting date 2

uctors and methods Lo
util. Date class im)

1 by java.sql Dan

ble=Date> inte

represems date and time in java. ht

1

java.lang and java.util «

Get Current Date:

| Output:

dn ed bt —

“

155
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e File Handling in Java

ntroduction to File Handling

‘output operation that we have performed so far were done through screen and keyboard only.
ation of program all the extered data is lost because primary memory is volatile. 1f the data
then it becomes necessary 1o keep il in permanent storage device. So the Java language
2t of file through which data can be stored on the disk or secondary storage device. The
\is an abstraction tha: either produce or consume information. Java programs performs
is linked to a physical device by the Java Inputioutput , All streams behave in
actual physical devices to which they are linked. Streams are clean way (0 deal
every part of our code understand the difference between 2 keyword and a
ants stream within class hierarchies define in the java.io package.

) is used to process the input and produce the output based on the input.

i java 10 APL.
::;Efm is composed of bytes. I's called a stream because it's

es 1o flow. _
d for us automatically. All these sireams are attached with console.

Siream to write data to a destination, it may be 2 fille, an armay. peripheral

uses an [npurStrean to read daa from @ source, il may be a filean
Fils Console Sockel

Cratpust sirdam

WAL

Wi

npuiSLre i anel OhuipuiStied

Figure 1o shaw i

12

e __‘“'Mm_am%
11.2.1 OutputStream

OQutputSiream class is an abstract class,|t is the superclass of all classes
bytes. An output stream accepts output bytes and sends them to some sink.
Methods of OutputStream class

representing an outpur siream of

TWathod A
1) public void write(int)throws IOException:
2) public void write(byte[]jthrows IOException:

Bescrition = T

1 sed to write 2 byte 0 the curment cutput stream. ;

15 used to write an array of byie 1o the current
outpul stream

3] public void Alush{hrows [OException: flushes the =

4) public void close{ihrows IOException:

T ouipul sIream.
o close the current output stream.

11.2.2 InputStream Class

InputStream elass is an abstract class. It is the superclass of all classes repres
Methods of InputStream class

2 an input stream of bytes.

Method ; Bescriptice
1) public abstract int read( jthrows IOException reads ¢

mext byvte of data from the input

gms -1 at the end of file.

2) public int available{jthrows 10Exception: retumns an estimare of the number of bytes that
can be read from the current mpat stiream

3) public void close(throws I0Exception: i used 1o close the cument input stream.
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11.3 Java FileOutputStream Class and Java Filelnputstream Class

11.3.1 JavaFileOQutputStream

Java FileOutputStream is an output stream for writing data to a file. To write primitive values then use
FileQutputStream. Instead, for character-oriented data, prefer FileWriter.

Example 1: Program using Java FileQutputStream class.

import java.ic.*:

class File 1

{
public static void main(s
i
Iy

FileOutputStream fout
sString s="Sachin Tendulias
byte bl]=s.getByte3 ();//ceny
fout.writelb):

four.closel);
System.out.println(“success. T
X

catch(Exception )

array

ystem.out.printlnlel:

oo

13
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11.3.2 Java FilelnputStream Class

Java FileInputStream class obtains in i i

v ' put bytes from a file. It is used for reading streams of raw |

as image data. For reading streams of characters, consider using FileReader. ot i
It should be used to read byte-oriented data for example to read image, audio, video etc,

Example 2:  Program using of FilelnputStream class

import java.io.*;
class File 2

Excaption e)

system.out.printline);

(=
(o
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Example 3: Program to copy the file content into another file.

import java.io.®:
File 3

tatic wold main(String args(!)throws Exception

tStream fin=new FileInputStream(™C.%ava“):
tStream fout=new FileQutputStream(™M.java™};

-read())i=-1)

([ (byte) i) ;

uses an intemal buffer to store data, It adds more efficiency than to write
ces the performance fast.

information is writing by the BufferedOutputStream object which is connected
 flush() fiushes the data of one stream and send it into anather. [t is required to

public static vold main(String args(])throws Exception

; FileOutputStream fout=new FileQutputst raam{™fl.cxt"};
BufferedOutputStoaam bout=new pufferedOutputStream(fout) ;
Srring s="Sachin is my favourite player”:
byze bfl=s.gerBytes();
bout.writelb]:

bout.flush(};
) bout.cloze();
fout.closel);
Syatem.out . println(success”);

11.5 Java BufferedinputStream Class

Java BufferedinpuiSiream class is used 1o read information from stream. It intemally uses butfc-r-_mechan'nsm
‘to maKethe perforiance fast. R

14
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Example 5: Program using BufferedInputStream.

import java.io.*:
class File 9

| .

public static vwoid main(String args(]}

L}

try

L)
FileInputStream fin=new FileInputStream{™fi.txT");
BufferedInputStream bin=new BufferedinputStreami{fin);
int i;
while((i=bin.cead())!==1)
1
System.out.println{ichar)i):

System.cut.printlnle);

=
11.6 Java FileWriter and FileReader L

Java FileWriter and FileReader classes are used to write and read data from text files. These are characier-
ariented classes, used for file handling in java.

Good developer always suggested not 1o use the FilelnputStream and FileOutputSiream classes. if you
have to read and write the textual 'nformation.

11.6.1 FileWriter Class

Java FileWriter class is used to write character-oriented data to the file.
Constructors and Methods of FileWriter class

FileWriter(String file)
FileWriter(File file)

public void write{Sting text)
public void write(char c)
public veid write(char{] ¢}
4) public void flush()

3) public void close()

. Description bl ;
creates anew file. It gets file name in string.
createss anew file. It gets file name in File object.
writes the string into File Writer.
writes the char into FileWriter.
writes char amay into FileWriter.
flushes the data of FileWriler.
closes FileWriter,
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import java.io.*:
class File 10

c static void mainiString arge(])

fw=new FileWriter (“abc.txt"):
mnase is sachin®):

b lwln!ln h,."l
class file_11

i
public static woid main(String argsll)thices Excepticn
i
FileReader frenew FileReader (“abc, tat™);
int i;
while{{i=fr.cead ()] !==1}
System.out.printlniicher)i};

fr.close():

15
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11.7 CharArrayWriter Class e

The CharArray Writer class can be used fo write data to multiple files. This class nmplemqm the Appendable
interface. Its buffer automatically grows when data s writfen i this stream

Example 8:  Program using CharAray Writer class.
import java.le.*:
class File_12
1

public static
i

FileWriter flenew FileWrices [(™s.cxc”
FileWziter f2=new ¥ T
FlleWriter fl=new FileW:
FileWriter fd=new FileWriter(“d.cxz”

out.writeTo(fl);
out.writeTo(f
out.writeTo(fd);
out.writeTo(f4);

11.8 _Reading Data from Keyboard
The following are ways 1o read data from the key board:
* InputStreamBReader and B feredReader ¢luss
+  Comsole
* Scanner
* DamlnpurSeam eic

11.8.1 InputStreamReader Class and BufferedReader Class

InputSircamBeader class can be used 1o read data from keyboard. It performs two tasks:

SOnnects 1 angal siream of ke board
Gonverts the byte-oriented stream into character-otiented stream
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Buffered Reader class
.Bumdmunheusedlu read data line by line by readLine() method.

Example 9: Program using InputSteam Reader class and BufferdReader class.
* Inthis example, the BufferedReader stream is connecting with the InputStream Reader stream for reading

InputStreamReaaar (System.in);
Bufferedheaders (z);

First your name®);

TS r
.’“w.h‘ T

, s used to read a single line of text from
the console.

it provides a formatted prompt then reads

2) public  String  readLine(String

fmt. Object... args) the single line of text from the console.
3) public charf] readPassword() is used 1 read password that is not
being displayed on the console,
4) publiceharf] readPassword(String it provides a formatted prompt then
fmt, Object... args) reads the password that is net being

displayed on the console.

System class provides a static nielhud_wmaﬁ{] that retums the unique instance of Consple class as
given below.

16
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public static Console consolell(}
Code to get the instance of Console class.

Console c-systen.consoleﬁ;

Example 10:  Program using Console class.
program to reverse the given amay taking input from user by using Console class.

import java.io.Console;
public class Reverse

i
public static woid main(String argll)
i
Cconsocle con=3ystem.console(};
System.cut.printin(“Enter array
int n=Integer.parseint(con.cea
ml{]=new int[n];
em.out.printin("Enter Array E
for{int Ai=0;i<a;i++)
{
System.out.print (“Array eleme
ml[i]=Integec.parselnt (con. e
}
S/normal output
for(int i=0;i<n;i++)

=

System.out.print{ml[i]+7\c");
System.out.printlnil;
Jf reverse array elmant
for (int i=0;icdn;i+#)
{
int t=mli[il:
ml[i]=ml[n];
ml(n]=t;
n-—;

/! sorted cutput
foriint Ewd;icn;i+e

i
System.out.print{ml i) +"\e");

System.out.printla();
i
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11.9 java.io.PrintStream Class

class provides methods to write data 10 another siream. The PrintStream class automaticall;
dhere i no need to call flush() method. Moreover, its methods don't throw 10Exception,

wsing FileOutputStream class,

main(String args(]it

B FilaDutputStre
ErintStream(four) ;

) o A vt

t.pr! 3 : o Java Program”) ;
pout.printin(™elcome to Java");

pout.closa{);
four.closel):

Very Short Questions _— e

Name the package which is used for file handling,
What is main use of Bufferedreader class?

What do you mean by byte stream classes?

‘What do you mean by character stream classes?
What is use of Console class”

Write down the package of Console class.

‘What is out? (System_ out.printin())

o o e

17
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What are byte stream classes? Name any five byte stream classes.

What are character stream classes? Name any five character stream classes
Write java code to read from console using BufferedReader class.

Write java code to read from console using Console class,

What do you mean by file handling? Write java code to read and write from a file using byte stream clas;

by - e S 2 3 E [ ASSES.
\.\rrm‘pu code to read, write and copy o another file using character stream classes
Explain Console class with common constructors and method with example

. Write java code for re
from console using Console ciass. i |
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: GUI in Java Using
AWT and Swing

12.1 Java AWT

| The AWT provides a well-designed object-oriented interface to these low-level services and resources.
| JmaAWT(Abstract Windowing Toalkit) is an 4Pl 10 develop GUI or window-based application in java.
s are platform-dependent that is components are displayed according to the view of
T components are heavy weight that is its components uses the resaurces of system.
language class library provides a user interface toolkit called the Abstract Window
‘is bath powerful and flexible.
er of classes and methods that allows youTo create and manage windows GUI
n upon which Siwing is made. It is used for GUI programming in Java. But
Gl java programs are implemented using Swing because of is
light-weighted nature.

-z for AWT API (Application Programming Interfacej such as

Rox, Choice, List etc.

18
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12.1.2 Container and Container Types

The Container is a component in AWT that can contain other components like buttons, textfields, labels etc.
The classes that extend Container class are known as container such as Frame, Dialog and Panel.

The AWT provides four container classes. They are class Window and its two subtypes class Frame and
class Dialog - as well as the Panel class. In additior: to the containers provided by the AWT, the Applet class
is a container - it is a subtype of the Panel class and can therefore hold components. Brief descriptions of
cach container class provided by the AWT are provided below.

Window The window is the container that has no borders and menu bars. Frame, dialog or another
window are used for creating a window. A top-level display surface (a window).
An instance of the Window class is not attached to nor embedded within anofher
container. An instance of the Window class has no border and no title.

The Frame is the container that has titie bar. Title bar has an image icon, a title string
and four button that are minimize, maximize, resize and close. Title bar is decoration
of fame. The default layout of frame is border layout. A top- level display surface (a
window) with a border and title. An instance of the Frame class may have 2 menu bar.
It is otherwise very much like 2n instance of the Window class.

Frame

Dialog A top-level display surface (a window) with a border and title.
An instance of the Dialog class cantiot exist without an associated instance of the

Frame class.

Panzl The Panel is the container that doesn't contain title ber and menu bars. It can have other
components like buiton, textfield etc. A zeneric container for holding components.

An instance of the Panel class provides a comainer to which to add components.

Useful Methods of Container class

Method Descaiption

inserts a component on this component.

public void add(Component ¢}

public void setSize(int width.int height)
public void setLayout(LayoutManager m)
public void setVisible(boolean status)

sets the size (width and height) of the component
defines the layout manager for the component.
changes the visibility of the component, by default false

To create simple AWT example, it need a frame. There are two ways to create a frame in AWT
+ By extending Frame class (inhesitance)
+ By creating the object of Frame class (association)

Example 1:  Program using AWT by inheritance.

import java.awtb.®;

clasas MyFrame extends Frame

{
public staric void main(String
Ll
MyFrame f=now MyFramei(l:

flor
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|
Myframe 2 f=new Myframe 2();
}

1

Output:

//Erame f=new MyFrame(}:
/ilor .

. //Frame f=nef Frame(): // no need to extends

i - Button bl=new Button (*0k”) ;

The setBounds(int x axis, int y axis, int width, int height) method is used in the above example that sets
the position of the AWT button.

Example 3: Program using direction of FrameLayout class.

import java.awt.*;
class MyFrame extends Frame

{
Button bl,bi;
MyFrame (}
i
bl=new Button(™0k");
b2=new Button({“Camn

.add (bl, BorderLayout . N0
add (b2) ;
setTitle (®Fi

ava.awt.*;
Myframe 2 extends Frame

st Frame*);

setSize (200,300);
{ setLocation(0,0);
Myframe Z() setVisible(true);
{ )
Button benew Button(“click me”); AR e e
b.setBounds (30,100, 80, 30) 5 // Setting button position v e i e nr s ]
add(b) ;//adding -button into frame MyFrame fe=new MyFrame():
setSize(300,300);//frame size 300 width and 300 height r,:";m yoEAme N
setLayout(null);//no layout manager //new MyFrame () :
setVisible{crue);//now frame will be visible, by default not visible :

}
}

public static void main(String argsf])

19
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Quiput:

from very simple to very complex. The FlowLayout

ﬁ'om Ieft to right. When the space in one row is

(Cows) (Cowis ) (Cour)

Example4: Program of AWT using FlowLayOut.

import java.awc.<;
class MyFrame extends Frame

20
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[ 3}
Button bl,b2,b3;
MyFrame ()
{
/ /Flowlayout flow =new Flowlayout();
/ /Flowlayout flow =new Flowlayout (Flowlayout.RIGHT):
FlowLayout flow =new Flowlayout(FlowLayout.LEFT,20,30);

setLayout (flow) ;
bl=new Butten("Ok..
bZ=new Button("Cancel
bi=new Butten|“Ignore A
add (bl) ;

add (b2) ;

add(b3);

%ot

setTitle("First Frame®).
set5ize (200,300} ;
setlocation (0,00 ;
set¥isible (true) ;

1

i
MyFrame f=new MyFrame();
i
1

Output:

12.1.3.2 Border layout

The' BorderLayout class has five zones. The zones are named “MNorth”, “South™, “East”. “Wes

Asingle com_wneljt can be placed in each of these five zones. When the enclosing container is
border zone is resized just enough to hold the component placed within. Any excess space is
cenler zone. The two-argument version of a container’s add i
argument is a String object that names the zone in which

nd “Center™
resized, cach
iven o the
{) methed is used 1o add components. The first
to place the component.




bSenew Batton ("U”):
p2.add(b3);
p2.add(ba) :
p2.add(b5);

tal=new TextAreal}:

sbl=new Scrollbar(Scrolloar. VERTICAL);
sb2=new Screllbar(Scrollbar. HORTZONTAL) ;

add (pl, Borderlayout. HORTH) ;

add (p2, Borderlayout WEST) ;

add(sbl, BorderLayout.ERST) 2

add(=bZ, BordarLayout. SOUTH) ;

additally .
setSize (200, 3001;

setVisible(true) s
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}
public static void main(String args(])
{

new MyFrame()J

12133 Gridlayout
The GridLayow layout manager |

siaadmglu.ﬂnmmmisplmdi:mh igle. The layout

nurmber of rows, the number of columns and the horizonial and vertical gaps betw een components.

Exsmple 6: Program wing Grid Layout.
import java.awe.w;
€lass MyFrame extends Frame
i
Button bl,b2,b3;
HyFrame ()
1

f/GridLayout grid =npow GridLayour (3,1):

Gridlayout grid =new Gridlayout (3,1, 20, 30)

setlayout (grid);

ble=new Button ("0k..... ...}
b2=new Button("Cancel........ 5
bl=naw Button (“Ignore all,..,..
add(bl};

addib2)

add (b3}

setTitle (*Firse Frame”);
setSize (200,300) ;
setlocation(0,0) ;

«
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setVisible(true):

public static veoid mainiString arcs(])

i

 HyFrame f=new MyFrame):

i)

-

o manage multiple components, displaying one at a
are added to the layout, o in an arbitrary order by

Acticnlistensr

Panel pl,p2.mpr

Button bl,b2;
CardLayour cl;
Lebel 11,132;
MyFrame24 ()
L 2
. ll=new Labol (“Ql C was agev. by
v 12=new Label (02 C++ was dev, by?";
Y, CH )

pl=new Panel();

pl.add(1l);

22
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pi=new Pansl():
pl.addil2)
mp=new Panel(l;
cl=new Cardlajyon
mp. setLayout (c
mp.add(pl, "firsc*) ;
mp.add (p2, “second”) ;
blenew Button(™Prev.”):
b2=new Button ("Mext”);
bl.addActionilistener (thi
ba.adddctionll
setlayout (new
add (=p) ;add (b1

setSize (300, 370

ubliz static wold mainiliring arg

i

new MyFrasaZdi) :

I

public vaid actionPerformed AcsisaFren: ae

Butten bw=(Button) ae.ge
Lf(b==bl)

el.previous (=p)

alse -
el.next (=p) ;

]
Output:

12.2. Eventand Listener (Java Event Handling)

:-;:m are methods which are invoked when extemal ¢vent takes place. Event Handling is the mechanism
controks the event and decides what should happen it an event occurs, Changing the state of an object is

known as an event. For example, ¢ i i
ple, click on bumon, dragging mouse ctc. The java awt.event kage provides
many even! classes and Listener interfaces for event handling, e ™ s e
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Change in the state of an object is known as event i.e. event describes the change in state of source.
Events are generated as result of user interaction with the graphical user interface components. For example,
clicking on a button, moving the mouse, entering a character through keyboard, selecting an item from list,
scrolling the page are the activities that cawses an event to happen.

Types of Event :
_@mmhehuﬂyebﬁﬁedhmmm

whuu Memmmhwmhdmhmumnrwﬂqmwmﬂ
tﬂmmwmmmul i in Graphical User fi

'Mmhmnhmﬂudwmi:mnnhckm
let Failure, timer expires, an cperation completion

Following steps are required to perform event handling:

1. Implement the Listener interface and overrides its methods

2. Register the component with the Listener.

3. The User clicks the button and the event is generated.

4. Now the object of concemned event class is created automatically and information about the source
and the event get populated with in same object.

5. Event object is forwarded to the method of registered listener class,

6. The method is now get executed and retumns.

Points In-rmmber about listener:

*  In order to design a listener class we have to develop some listener interfaces, These Listener
interfaces forecast some public abstract callback methods which must be implemented by the
listener class.

23
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If'you do not implement the any if the predefined interfaces then your class can not act as a listenerg
class for a source object.

.

For registering the component with the Listener, many classes provide the registration methods. Foel
example:

L]
*  Batton
public void addActicnListener{ ActionListener a){ | d
*  Meaultem
public void addActionListener{ActionListener a){ } i
= TextField i
public void addActionListener{ActionListener a){ }
public void addTextListener(TextListener a){} ‘
*  TextAres
public void addTextListener( TextListener a)f } i
*  Checkbox
public void additerListener{ltem Listener a){} i
*  Choice
public void additemListener{ltem istener 2){} {
* List {
public void addActionListenen(ActionListener a){}
public void additemListener{ltem Listener a){} i
EventHandling Codes:
We can put the event handling code into one of the following places: !
1. Same class {
2. Otherclass
3. Annonymous class i
Example8:  Program of event handling in other class class. P
import java.awr.=;
ipport java.awt.event.=:
class MyFrames extends Frame .
1 i
Button bl,b2;
MyFramed ()
{ i
setLayout (naw FlowLayouri)):
bl=new Button{"Msgl”); i
bZ=naw Butt Msqi™);
bl.acdActionlistener (new Af)}
b2, addictionlistenes (new Bi)): .
addLbl! add (b2) ; ’
‘detBize (400, 400) ;satVisible (crue) : i
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public static
{
new MyFramaé():
t
}
class A implements Act
1
public woid Aactios
1
System.out.print
1
F =
class B implemeénts AT

public woid &ctionPericImed (Act: GRES

. L
Sys:en.uut.p:i:::i { 5
i
I
Output:
Example 9: Programof event handling within class.

import java.awWwt.®:
import jawva.awt
I class MyFr

Output:

12.3

that controls the eve
which is known as event h
Muodel to handle th
The Dek

ation By

Chapler

12

GUIin Java Using AWT and

Implementation of Event Driven Mechanism

Syl
AL

ng

18

1
1
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< Sonrce - The source is an object on which event occurs. Source is responsible for providing
' information of the occurred event to it’s handler. Java provide as with classes for source object.

= Listener - It is also known as event handler. Listener is responsible for generating response

to an event. From java implementation point of view the listener is also an object. Listener

it receives an event. Once the event is received, the listener process the event an

provided by APl provider and are defined by the application programmer
‘developer. Here the callback methods represents an event method. In
eﬁ“’ callback method. All such callback methods are provided in

r will listen to it's events the the source must register itself to the

a separate method for each distinet event type the event class
by the combination of an Event class paired with a
the FocusEventListener inierface defines two methods,
type that FocusEvent class represents.

providing a reasonable granularity of Listener
for every single event type.

 the AWT are as follows:

12.5 EventSources

Because the events fired by an event source are defined by particular methods on that object, it is completely
clear from the AP exactly which events an ohject supports.

Al AWT event sources support a multicast model for listeners. This means that multiple listeners can be
added and removed from a single source. The APl makes no guarantees about the order in which the events
are delivered to a set of registered listeners for @ given event on a given source. Additionally, any event which
allows its properties to be modified will be explicitly copied such that each listener receives a replica of the
original event.

Event delivery is synchronous, however programs should not make the assumption that the delivery of
an event to a set of listeners will occur on the same thread.

Once again, a distinction is drawn between low-level and semantic events. For low-level events, the
source will be one of the visual component classes (Button, Scrollbar, eic) since the event is tighily bound

25
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to the actual component on the screen. A source is an object that generates an event. This occurs when the
internal state of that object changes in some way. Sources may generate more than one type of event. A source
must regisier listeners in order for the listeners to receive notifications about a specific type of event. Each
type of event has its own registration method. Here is the general form:

public void addTypelistener{Typelistener el)

Here, Type is the name of the event and el is a reference to the event listener.

For cxample, the method that registers a keyboard event listener is called addKeyListener( ). The
method that registers a mouse moticn listener is called addMouseMotionListener( ). When an event occurs,
all registered listeners are notified and receive a copy of the event object. This is known as mult icasting the
event. In all cases, notifications are sent only to listeners that register to receive them.

The low-level listeners are defined on the following components:

i

Jjavaawt.Component

addComponeniListener{Com ponentListener 1)
addFocusListener(FocusListener I)
addKeyListenen{KeyListener 1)

addMouseL stenenMouseListener [)

addM ouseMotionListener(MouseMotionListener 1)

Jjava.awt.Container
addContainerListenen/ContainerListener 1)

+  javaawiDialog
addWindowListener(WindowListener 1)

»  javaawt.Frame
addWindow Listenen(WindowListener 1)

For semantic events, the source is typically a higher-level interface representing the semantic model.
Following are the semantic listeners defined for AWT components:
+  javaawt Baiton
addActionListener{ActionListener 1)

java.awr Choice (implements java.awt.ltemSelectable)
additemListenen{itemListener 1)

Javaawt.Checkbox (implements java.awt.ltemSelectable)
addlvem Listener{ftemListener 1)

Java.awt.CheckbaxMenultem (implements javaawtliemSelectable)
additemListener{liemListener )

javaawt.List (implements java.awt.ltemSelectable)
addActionListener(ActionListener |}
additemListener(lem Listener |}

*  java.awtMenultem
addActionListener{ActionListener 1)

java.awt.Scrolibar (implements javaawt. Adjustable)
addAdjustmentListener( AdjustmentListener 1)



es are designed to listen tw multiple event subtypes, the AWT will
classes, one which implements each lisiener interface. This will allow
s and override only the meshods representing event types they are

as follows:

listeners, since each of those only contain a

the delegation event model, which defines standard and
Tis concept is quite simple. a source generates an event
listener simply waits until it receives an event. Once

application logic that processes events is cleanly separated from
5. A user interface element is able 1o delegate the processing
code. In the delegation event model, listeners nust register witl, a source in

3 m ﬁhmiﬂ% This provides an important benefit that is notifications are sent only 1o

listeners that want 1o receive them,

This is a more efficient way to handle events than the design used by the old Java 1.0 approach.
Previously. an event was prop d up the i hierarchy until it was handled by 4 component.
This required components 1o receive events that they did not process, and it wasted valuable time. The
delegation event madel eliminates this overhead.

Java also allows you 1o process events without using the delegation event model. This can be done by

ding an AWT comp

Purpose Delcgation of Event Model modal
There is great roll of new event model into the AWT. This new model has also been adopied by the JavaBeans

architecture for general cvenm processing and is described a1 a high lev c!_in the l?.aBnns Specification
document. The JOK 11 will introdduce a new delegation-hased event model in AWT in order to:

26
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+  Resolve the problems mentioned previously.
+  Provide a mone robust framewark (o SUpport more complex java programs.

Design Goals g
The primary design goals of the new model in the AWT are the following:

+  Simple and easy to leam,

+  Support a clean separtion between application and GUI code.

+  Facilitate the creation of robust event handling code which is less error-prone (strong compile-time
checking).
Flexible enough to enable varied application models for event flow and propagation.

+  For visual tool builders, enable run-time discovery of both events that a component generales as
well as the events it may observe

+  Support backward binary compatibility with the old model

12.8 The Standalone GUI Application

A standalone application is one that can be executed independently and would execute and prod
output either s a GUI or on the IVM console, Any java <lass with a ma in method can be considered a mini
standalone java application. It is very important to remembeer that regardless of hew difficult it is to build
a standalone application in Java, it's always easier than building it in € or C++, or any ather statically
compiled language as they are not platform independent. But in case of java it is easy as java application
are platform independent.

Java programming language was primarily developed to deal with embedded applications. But with the
introduction of Swing and other user interface utilities fo Java, it made its mark in desktop applications too
Mow the trend is 1o use Java tschnology in developing large web and enterprise applications. Java i more
focused on web then deskiop applications, Mow Java is as a development technology for stand alone deskiop
application development in present scenario

12.9 Java is Suitable for Desktop GUI Applications

There are several zppli{allnni built on Java technology. Development tools like Eclipse is one the popy
example among them. From enterprise applications, Lotws Notes is another good example of
applications. Such examples show that Java can be used extensively to develop deskiop applic
from inswallation run times and splash screens. Let examine the benefits of using Java s de
technology for stand alone applications

1. Independence of Java

The most important feature of Java technology is that it can be used on any platform and
operating system. Java Virtual Machines are developed for almost all tvps 1
operating systemn including high-end servers to small palmiop computers and mob
A program written in Java programming language can be executed anywh
runtime is available to understand the Byte Code of Java. This feature adds a
a development technology for deskiop applications. A developer car
different operating svstems including Window, Linux and Mac Operating Sy«

.- desitop applications developed using Java can be used on multiple platform
systems without or with minor changes 1o it

the Eolpae
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2. Security
For stand alone applications, security features are more immmnt.‘[‘heltmappliFa‘ti.Pns dew:boped
in programming languages that are native 1o operating system and are found shipping viruses. In
" this area Java is much secured and reliable technology. Java virtual machine itself intercepts all calls
made to operating system from the application — weather it is to establish network connection or to
printa file or to access a file from file system of operating system.

3. Manageability

P ing language. So beingan object oriented programming
than process oriented native languages. Features of Java language
plug-ability, declarative-ness. configurability makes it most

language was much criticized for it's being peor in look and feel area.

lightweight Swing components in Java and emérgence of reusable
‘back in market for developing compefitive user interface. Most
! gy is that look and feel of the entire application can be

free to use even for commercial purpose. Tnis way, in
 of Java technology one does not needs to spend money
developing deskiop applications within a limited budget.
native languages can also be achieved using Java
n economically.

access 10 object by Remote Method Invocation and CORBA.
gess Javaobjects that are residing on remote hosts, This architecture
jects implementing core business logic of the application. RMI also is

7. Networking Features

Sometimes stand-zlone deskiop applications need (o access data from network host or internet. In
such a case Java has network utilities which facilitates to establish connectious 1 such hosts and
acoess data in a standardized and secured manner. Here we have to remember that before establishing
network connection Java checks for security first.

But there are some points and areas where one has take extra care while developing stand-alone
deskiop applications using Java technology. As per the above discussion we have understood that
Java can be suitably used for desktop application development.

12.10 AWT Components

The AWT provides nine basic non-container component classes from which a user interface may be constructed.
These nine classes are class Burton, Canvas, Cheekbox, Choice, Label, List, Scrolibar, TextArea, and TextField.
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1. Button
Buttons are simple GUI components used to generate events when the user presses lhem._ Buttons
are components that can be placed on a container. The Button sends Java.awl.:'\rltn'[.AC'lanEVcn!
objects to its listeners when it is pressed. An event is generated when the mouse clicks on a Button.
The implementation of actionPerformed (ActionEvent &) describes the response to the button press.

Example 10:  Program to GUI form using button controll and textfield.

import java.awt.*;
import java.awt.event.®:
class MyFramed extends F

rameé implements Actic

i
Label 11,12,13;
TextField tfl, tf2,t£3;
Button bl, b2;
MyFramaZ ()}
{
satLayout (new
li=new Labsl
l2=new Label(
13=new Label (“Hesu 1
cfl=new TextField(}:
tf2=new TextFiel &
tE3=new TextField():
bl=new Button (™5 :
b2=new Botton(“A

dLayout (4,2)]

add {12} ;add(t£2)
add [13) radd (£ £3) ;
add (bl] ;& B2);
setSize(200,.000;
setVisibla(true);
I

public static woid
!

new MyFrameS();

!

public void action
I

1:.nr. ¥=Integer.parseint (cfl.getTaxe ());
int: y=Integer.parsa £2.gecTaxt (});
Button b={Button)ae.gjetSource();
if (b==bl}
tf3, setText (xrys"
&lsa
tf3.satTexe | (x+y) £L2.0F+7¥) ;
||
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Example 11: Program using textfield with te:tﬁehi Listener.

Output:

import java.awt.*:
import java.awt.event.®*;
class MyFramelQ extends Frame implements FocusListener

{

TextField tfi,tf2,Lf3;

HyEramal0 ()

{
setLayout (new GridLayout(3,1)});
tfl=naw E
tf2mnew
tf3=naw
tfl.sec

tf3.secBack
tfl.addF:

: & Button object with no label.
label The text for the label on the button Description

of label,

w c er (ActionListener I): Remove an action event listener.
publicvoid setActionCommand (String command); Specify the string used for the action command.
2. Textfield !
‘The TextField class provides a single line Component for user input. Text ficlds allow the user 1o

enter text that can be processed by the program. One constructor takes an int representing the width
of the field in characters (approximately). Others take an initial string a5 a parameter or both.

1. public TextField(): It constructs a TextField object of the default size,

2. public TextField (int columns): It Construscts a TextField object of the given size.

3. public TextField (String text): It constructs a TextField objeet with the given content.

4. public TextField (String text, int columns): It constructs a TextField object with the given
content and size.

5, addActionListencr: 1t add a listener for the action event.

6. echoCharlsSet: It retums true if the TextField has an echo character used as a response o any input
character. false ofher wise, An echo character can be used to create a TextField for hidden input.

7. getEchoChar: It retums the current echio character,

&  removeActionListener: It remove an action even listener.

9, getColumps: iChanges the number of columns.

B alaamaros ta i1 fmarnh
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3. CheckBox and RadioButton.
d The Cheekbax is a Component that provides a true or false toggle switch for user input.
1. public Checkbox(): It a Checkbox object with no label that is initially false. -
. Checkbox (String label): It constructs a Checkbox object with the given label that is

(String label, boolean state): It constructs a Checkbox with the given label,
the given state.
ng label, boolean state, CheckboxGroup group): It constructs a
label, initialized to the given state and belonging to group.
listener for the ItemEvent objects this Checkbox generates.

d with the Checkbox.

At state of the Checkbox.
aves the specified TtemListener so it will not receive [temEvent

ok listener (Itermlistener).

nts Itemlistener

c2=new Checkbox (“colored”
cl.addIvexliscenec(this

c2.additemiiscener(this);
add (£f1)sadd(cl);addic2);
gat5ize (300,300} ;
setVWisibla(true)

k
public static void main{String args(l)

{
aew Myrrameli{};
¥
public woid i
{ Font £l; ; 3
Checkbox c=(Checkbox) ie.getSource(]:
if{c==ci]

[

remStateChanged(ItemEvent le)

i 1 mmtrUE)
1f:::.qe:SLar.etJ x
flenew Font ("Arials Font.PLAIN, 40} ;

alse

fl=new Foat(“Arial”, Font.PLAIN,10);
tfl.setFont(£fl);
b
alse
1
if(c2.gatState())
tfl.setForeground (Color.RED) ;
else
tfl.setForeqround (Color.BLACK) ;

ecome

Largt Fant

Example 13:  Program using RadioBuiton and Radiobutton listener ([temlistner).

import java.awt.s;
import java.awt.event.+;
class MyFramel? extends Frame

|

TextFleld tfl;

Checkbox cl,c2,c3;

CheckboxGroup chgr

HMyFramel2 ()

{
setlayout (new Gridlayout (4, 1)) 3
tfl=new TextField();
/ /€1 . setBackground (Color. graan) ;
cbg=new CheckboxGroupl)
cl=new Checkbox{“Red”,chby, false);
c2=naw Checkbox ["Green”, chy, true) ;

implements ItemListener

e3=new Checkbox (“Blua”, cbg, false) ;
cl.addYtenListener (this);
c2.addItenlistenar (this) ;

29
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c3.addItemListener (this);

add{tfl);add(cl);addic2) jaddicil;

setSize (300, 300) rsetVisibla(true) ;
1

public static void main(String args(])
] ;

new MyFrameli():
1

remStateChanged (ItenEvent ie)

z woid 1

:

p list of choices 1o choose from Choice

item); It adds a new eniry Lo the available choices.
iitem ) I replaced by addi String).
U s It adds a listerier for the LemEvent objects this
~ Choice generates.
5. public int countltems{): it retums Number of items in the Choiee .
6. public String getliem (int index): It retums @& string for an entry & a given position. It throws
AmaylndexOutOfBoundsException If index 15 invalid, indices start a1 zero.
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Example 14:

import java.awt
Import JAVa.awt
class MyFrame

i

7. public int ltt‘uCouMl'r. It refurns Number of mems in the Choice.

8. public int getSelectedIndex(): It returns Position of currently selected entry.

9, public synchronized String getSelecteditem(): it retums Currently selected entry as 3 String.

10. public synchronized void insert (String item, int index): It inserts item in the given position.

11. public synchronized void remove (int position): It removes the entry in the given position.

12. public synchronized void remove (String string): It makes the first entry that matches string,
the selected item

13, pablic synchronized void removeAR(): It removes all the entries from the Choice.

14. public void removeltem Listener (Item Listener I): it Removes the specified ltemListener so
it will mot receive ltem Event objects from this Choice.

Program using Dropdown list and its listener (ie Itemlistener)

TextFiela

Choice

ffList el:

MyFramelld()

{
setLayout (new Grid
tfl=new TextField
cl=new Choic
ffel=new
cl.add
cl.add (“green”):
cl.add("blue™!;

setSize (30
I
public scatic voia mainiString
i

naw Myframell

String s=cl.getSelecteditem|);
if{s.equals(™rea"
tfl.setBackground

alse ifis.equals
tfl.setBackgrow
else ifis.equals
tfl.setBackgroun
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Output:

TextField tfl
Scrollbar sbl
MyFramelé()
{
setlayout (new
tfl=new Te
£fl. s
sbl=now 5S¢
sb2=new Sc
sh3=naw 5S¢
sbl.addhd
3bi.

2, 3b3;

Gridlayout(4,.1)):

& most frequently used to help users manipulate areas 1oo large to be displayed on
ue within an integer range.
| static and give a int value. It is constant used for a Scrollbar with a

mentValueChanged (AdjustmentEvent ae

{sbl.getValue(),

¢ and give a int value. It is a constant used for a Scrollbar with a vertical A catualun i)l

lue(}+* “+sb2.gacValue () +* "

d Me 3
C S;%Qbar(i It constructs a vertical Scrollbar object, slider size, minimum value, maximum }
value, and initial value are all zero. }
2. public Serollbar (int orientation): It constructs a Scrollbar object, in the designated direction,
slider size, minimum value, maximum value, and initial value are all zero.
3, public Scrollbar (int orientation, int value, int visible, int minimum, int maximum): It constructs.
a Scrollbar object with the given values.
public void addAdjustmentListener (Adjustmentlistener 1): It add a listener for adjustment
event.
public int getValue(): It retums The current setting for the Scrollbar,
removeAdjustmentListener: It remove an adjustment event listener.
public synchronized void setValue (int value): It changes the current value of the Scrollbar.
public synchronized void setValues (int value, int visible, int minimum, int muximum); It ‘e
changes the settings of the Scrollbar to the given amounts.

Output:

=

o

Example 15:  Program using serollbar and its listener (i.e. Adjustment Hstner).

import java.awt.*;
import jave.awt.event.®;
class MyFramel6é extends Frameé implemants Adjustmentlistener .
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ted with native code t;:rolnb];. C—+) written for the

is platform-independent. the AWT must alse be
o pm\-ide a common sei of tnnl‘- for «raphical .5y

* the fact that a graphical user interface designed on one pEalform may Iuol\ different when displayed
- on another platform.

Swing is actually pant of a larger family of Java products known as the Java Foundation Classes (JFC),
which incorporate many of the features of Netscape's Inernet Foundation Classes (IFC) as well as design
aspects from [BM s Taligent division and Lighthouse Design. Swing comes in late 199, Swing has been in
active development since the beta period of the Java Development Kit ( JDK) 1.0, The Swing APls entered
beta in the latter half of 1997 and were initially released in March 1998, When released, the Swing 1.0
libraries contained nearly 250 classes and 80 interfaces.

Version 1.2 of Java has extended the AWT with the Swing Set which consists of lizhiweight components that
can be drawn directly onto containers using code written in Java, 2
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Comparison of AWT and Swing

| o A ) javaawt Javaxswning -
5 7 Frame JFrame oSt b 4!
Panel JPanel
Label JLLabel
Button JButton
TextField JTextField
Checkbox JCheckBox
List JList
Choice JComboBox

Swing Classes Hierarchy:

Is Swing a Replacement for AWT?

No, Swing is actually buik on top of the core AWT librarics. Because Swing does not conlain
specific (native) code. it can deploy the Swing distribution on any platform that implements the Java |
virtual machine. In fict if vou have JDK 1.2 or higher version, then the Swing classes are already av

1. What is default Lyout of Frame?
2. What is default layout of Panel?
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