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PREFACE

The import

ance ot Object Orlente 5
various cnyineering tields,

d Programming using Java is well bnown in

Overwhelming response 1o my boobs on various subjects
this book. The

bool is structured 1o cover the key aspects of the
nted v..cn.ﬁ:::_:a using Java,

The booR uses plain,

inspired mc o write
subject Object Orie

: lucid language 10 explain fundamentals of this
book provides logical method of explaining

methods to explain the important topics. |
illustrations, practical examples

arranged in a proper seque

subject. The
various complicated concepts and stepwise

‘ach chapter is well supported with necessary
and solved problems. All the chapters in the book are
nce that permits each topic to build upon earlier studies. All
care has been taken to make students comfortable in understanding the basic concepts
of the subject.

Representative questions have been added at the end of each section to help the
students in picking important points from that section.

The book not only covers the entire scope of the subject but explains the philosophy
of the subject. This makes the understanding of this subject more clear and makes it

more interesting. The book will be very useful not only to the students but also to the
subject teachers. The students have to omit nothing and possibly have to cover nothing

more.

I wish to express my profound thanks to all those who helped in making this book a
reality. Much needed moral support and encouragement is provided on numerous
occasions by my whole family. I wish to thank the Publisher and the entire team of

Technical Publications who have taken immense pain to get this book in time with
quality printing.

Any suggestion for the

improvement of the book will be acknowledged and well
appreciated.

Author
A. AL Puntambekar

Dadicated to God.
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Microsystems, Inc. *.(:u__ﬂ;‘, collection technique. This technique eliminates various memory management
= 3 ¢ « J
4 © The ot ing feature of Tav Ips the prog 'r to handle the
This language was officially known g Oak, {problems. The exception handling feature of Java helps the programmer to handle the
L . “Jserious errors delicately without crashing the overall system.
Sun Microsystems released the firsg public )
995 i sntation as Java 1.0 .
! e s 5. Java is a designed for distributed systems
208-1000 The Java 2.0 was released. In this version :a@ This feature is very much useful in networking environment. In Java, two different
1998 _ 1 for Saslaus olitomsnd _ SRAIonment. In J ,
was .x__ﬂ,___,__.::_ tor various platforms such as objects on different computers can communicate with each other, This can be achieved
]2EL, J2ME. . o A A . A
Aby Remote NMethod Invocation(RMI1), This leature s very much useful in Client Server
y o -

o R =~ - ) )
For marketing purposes, Sun renamed to J2 communicalion

4‘: o X NN
i versions as Java FETava ME and Java S 3
: noqra ing language

AN Sunreleased Java as open source soltware, 6. Java is simple and small programming languag
el .

. , Java s very simple programming languape. Fven though you have no Programming,
10 Oracle acquired Sun Microsystens, ,
- “backpround, you can learn this language very castly. The programmers wha have

vorked on Cror can lear this lanpuage very elficiently

E Features of Java GTU i Mays12; Winterx13, Summeri14, Marks 7

_%. Java ls a multithreaded and Interactive language
Following are the features of Java which makes it as a revolutionary programmiy

upports multi-threaded programming which allows a Programmer to wiite such

Java
language
Vprograny that can perform many tasks simultanconsdy . Thise allows the Programmer (o

1. Java can be compiled and interpreted levelop the nteractive systems

Normally programming languages can be cither compiled or interpreted but Java g - 0o known for its high performance, scalability, monitoring and manageability

language whicl ) ; . iler translate
Astage which can be compiled as well s interpre S aoc ler transk i

‘ : b eted, First, compitler e )

* preted. First, Java f Due to the use of bytecode the Java has high performance. The use of multi-threading

::._ ‘:_ /._:_:._::n_:: . . ‘ nrelel
.. :::,..i.,,,, tec The ‘ainterpre ) ) = .
::c:._lz this biyteessd % it "::_ code called —..« tecode. Then L_,:.: 1 M_n._ lso _ﬁ.:,x lo ::_:5/.». the performance of the Java. The !L_QE:LVIEL:r.:..L.vr_I::,l
v Lode o obtain the equivalent machine code. This machine co¢ 13 . . . . -yl )
then directly execute to obtain the oyt W Maching code, This ros calability in Java. For monitoring and - management  Java has large number ol
¢ ¢ output. g § . 5 o " . :
* \pplication _.:ﬁ_,;::::i Interfaces(APD). There are tools available for monitoring and

racking the information at the application level.

2. Java i i
Java is a platform independent anq portable Programming language

. :

Platform independence s the most ¢
Programs in Java can be executed on
goal - write once, ryp anviwhere, and o

fino £ - ear
Nating featyre of Java program. That m&

ariety th
" of platforms. This feature is based o
anytime fore

ver.
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( (44 Java
-.:

. ’ - (he € 44 |8 a lar guage tal [ e J4Va Ih oA _;:“u:._x_. :_...: 7
J o | neece b be ::.:_u:..l. :._Tq.“v:._..& .Z:_ nq._—:—u:n.ﬂ_. ’
compiled
> ( clatforn ( v+ |6 platfarm .r.“:.q:_..:__. Java In a platform m:q__.ﬁe:ag
;ﬁ.—.:.?\_.:;.
7 v ol 2 eveyl \ 4 4 f
Vi . i} b __

“ not suppor Java Uppartsy, 3::?::.3&:«
ol threading i1 (

i :...:.;;:_n

programrming

_ ng € the (11 (44 does not have facility Using Java, one can design va
At atien cannal bey creeate anied _Z_H;..:;.:_ _—:. iriteractive aned uner -.1.‘..:&—%
TR wraphical user Interface praphical user interface.
C doss v upport Database r.::::;,. using Java serviets can be created
database oriented Covs g very, compler. The ehach canoimteract with the
Prbicaitom ( docs nen alleow he databases like MS ACCESS,

dstsbst connectiu ‘_ Oracle, My-S0OI And o oon

‘ ; b D ok cannot be Java code can be ..—3_:.&&2_
crevheddod embedded in an criphing within a scripting, _.:_::.:u.r
Ty ¥ language _.:_._.‘.__.:._1 |

. #u
means of \.._;__A._ _::r__::::;
‘-_____._ | _:__1..?___—&_ (4

i inl
: . Hpypird multiple - orl —==____._
0l _::-.ﬂ——b:ﬂﬂ. :_—:.:_.:Hna. _ —‘:\_‘.- __.—A- ' —Jaw— fﬁn—‘-—u

imheritance however il mak

Uoe ol mmiterface
H { i
e pointers In ( |
. | { A
yoint | Can e the In Java there is no concept?
Mivkeere,
| | pointers,
i Cd
o nl Hpport { 44

" e lo
lermpelaty PO templates,

concep! of templates. "

o does nol ..___q_i.l the



Operaling system

Java virtual machine

(JVM)
Java object framework
(API)
Compiler Interpreter
(compiles) (interpretes)

User's source program

e

—

[

Real Machine

Intermediatory
between OS and
object framework

Intermedialory
between user
program and JVM




Documentation Section

package statements section

import statements section

Class Definition

Main Method class

-

public static void main(String[] args)
{

/main method definition

3

byt
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object Oriented Programming using Java 1-11

The s e o Al S as s 1 > v oot :_F rogram ~:l: rog.Jao
am I8 < _u W —»_—: — ) )
1 8
he .:_ [} ,:: ul aoa

To print any message on the console println is a method in which the string "This i
‘ my first java program" is written. After printin method, the newline is .5<oMma Mr,wﬂ
o egne Flvatieas devs means next output if any is on the new line. This println is invoked .&osm. EMK
' re _m,_\m:.:r:i. The System is a predefined class and out is an output stream which is related
lo console. The output as shown in above figure itself is a self explanatory. Also

_

Lemember one fact while writing the Java programs that it is a case sensitive
programming language like C or C++.

o prognae

Now let us discuss few Java programming aspects such as keyword, operator, data

type and so on.

Java Tokens

The smallest individual and logical unit of the java statements are called tokens. In
ava there are five types of tokens used. These tokens are -

1. Reserved keywords 2. Identifiers

Program explanation )
" . o writte 3. Literals 4. erators

In our First Java program, on the first line we have written a comment statement 4 e

q,, ‘ , 5. Separators

This is my First Java Program Reserved keywords

-

/ ) . ik . Keywords are the reserved words which are enlisted as below-
This is a multi-line comment. Even a single line comment like C++ is also allowed

lava. Hence if the statement would be abstract default int super
//This is my First Java Program assert double interface switch
) ) - i boole S i
is perfectly allowed in Java. Then actual program starts with a8 else long this
byte extends iv r
class Firstprog = native theow
Here class is a kevword and Firstprog is a variable name of class. Note that the na break final new throws
he class and name of your Java program should be the same. The class definit] — e - transient
within the curly brackets. Then comes o o
catch float private try
public static void main(String args|])
char goto protected void
This line is for a function voi i in i 1 ic Vi N - : 5
1S line I wction void m ’ Q - g " § .
- ain(). The main is of type public static void iy if public volatile
e public 1s a access mode of the mai - whi isibili defi o B B
‘ access win() by which the class visibility can be de -
e ) S const implements whi
Typically mamm must be declared as public. 3 e i
The parameter which is pass . : o = e rmport e e
ol & ﬂ: ue M passed to main is String args|]. Here String is a class I —
é argsi/ 15 an array whic ceives : do instanceof i false
o ! ch receives the command line arguments when the prog” eo static 2
null

System out pnntIn("This i > ‘
yst pnntln(‘This is my first java program’):

\\\.\ TECHNICAL PUBLICATIONS - An up thrust for knowledge
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Jfined by the programmer, P : Basics of Jav:
\dentifiers 4 of tokens definect 97 They o, ——
. are the KM€ s, variables, interfaces and packages i, th, ¢ Ugy oo "
Sfiers ¢ . pCLs, V¢ »scripti

Identihc? -lasses, :#,:Sc_? obje . E ?omﬁ ZMBMM—_O_.G escription

naming the € rollowed for the identifiers- Ry ep .
§ o : - B
les t0 0o () Parenthesis are used to -
. are the T4 alphabets, digits, underscore !

Following o canbe written using a'P and ao:m: enclose the arguments passed to it

1. The identitier® in any other mHUmDm: character within them, B to define precedence in the expression

2 They chould not contain ¢ il for surrounding cast type

. Ihey = ithin — — = =

- a space W

- are should not be @ Curly brackets are used for -

3. There sho 1t with a digit, it mrosE always start with 4 () Cutly b

- sontifier must not sta E.sz initialising array

4 The Wt © - se-sensitive. For example - _ fordefining theblock

c identifiers a —

5. The e [1] Square brackets are used for -

int a; declaring array types
insE as two different identifiers,  dereferencing array values E—

In above code a and A are treated

The identifiers can be of any length.

(=)

Literals

Dbject Oriented Programming using Java

Used to terminate the statement

Commas are used to separate the contents

Period is used to separate the package name from subpackages

Literals are the kind of variables that store the sequence of characters for Yeprese,
itera

the constant values. Five types of literals are-

1. Integer literal

2. Floating point literal
3. Boolean literal

4. Character literal

5. String literal

As the name suggests the corresponding data type constants can be stored

these literals.

Operators

Operators are the symbols used in the expression for evaluating them.

Separators

0:
stematically certain &a&

For dividing the group of code and arrang
7 Namgwm

ng them sye
used, which are e y ; . ) i
d, which are known as s parators, Following table describes various 5CP:

- RS TTY i itz Ty

[EEH Variables

A variable is an identifier that denotes the storage location.

Variable is a fundamental unit of storage in Java. The variables are used in
rombination with identifiers, data types, operators and some value for initialization. The
ariables must be declared before its use. The syntax of variable declaration will be -

data_type name_of_variable [=initialization|[,=initialization][,...};
Following are some rules for variable declaration -

e The variable name should not begin with digits.

¢ No special character is allowed in identifier except underscore.

There should not be any blank space with the identifier name.
The identifier name should not be a keyword.
¢ The identifier name should be meaningful.
For Example :
int a,b;
char m='a’;
hyte k=12 pt=2
The variables have a scope which defines their visibility and a lifetime,

TEGHINCAL FUSLICATIONS A up st Tof kriawladys
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\‘
This program introduces use of various data type
in the program

'
class DatatypeDemo
{
public static void main(String args|])
{
byte a=10;
short b=107128; N

| int c=10000" 128;

' long d=10000~1000~128:
| double e=99.9998;

char f="a

bhoolean g=true;

| boolean h=false;

dynamic ic initialization

System.out.println("The value of h=: “+h);

—

Output
e value of a=: 10

e value of b=:; 1280

e value of c=: 1280000

e value of d=: 1280000000
e value of e=: 99.9998

a valite ~f f—. A

| System.out.println("The value of a=: "+ a);
System.out.println("The value of b=: "+b);
System.out.println("The value of c=: e
System.out.printin("The value of d=: )
System.out.println("The value of e=: "+e);
System.out.println("The value of f=: “+1);
f++;

M System.out.println("The value of f after iIncrement=: "+f);

| System.out.println('The value of g=: "+g);



8
— mmﬁm E

‘

m-m:::s@ :mﬁmu\‘u(‘u‘ /O_c oct O:o:_:i Programming _t.:C ES_ 1-17
. e s : ————— Besiosollave
st =
r increm¢ n
alue of f afte e
The V T @\” true . clirdd Output
g = false is is a newline demo
The value of B=* s £ This is a tab demo
ioati ie s the amic jm: :
amic S_zm__ua_o: Language which allow s .VS)::S iNitiq]j, is printed
s hl :zrz_:_:_:r ‘ jeclaration one can initialize the Atigy,
i a flevible PTOEE L ime of dect ariabq Operators
Java - words, at the fynamic initialization). In Java we cap d Sy
. 1lee. In othe o done dl € . " : .
variable: \A _ . Nf;r:: e it i 1 ng =_ Various operators that are used in Java are enlisted in following table -
in the ab L it is used:
that . place beforc it is .
variable at ¢ Type Operator Meaning Example
-
Review Dcomﬂ,o- B ->_.:73mm._n . # >m9:o= or unary _u\:\bm B C mwc
) it Java. - Subtraction or unary =-a
1 1re parious data types minus
EEIB Escape Sequences o ‘\]\ - 7\_::6__38: W =%
are the characters used in print statement. Varjgy, ; / Division c=a/b
R sequences ¢ e — e
The escape ¢ saning is as given below - % Mod =a%b
characters and their mea y
me::zm Relational < rmmn than a<4
Character I — - - —
= sa= . > Greater than b>10
- zms\t::‘o- S e -
— - <= Less than equal to b<=10
\b For glnwmwﬁw - e —t E T
2 N S >= Greater than mmcm; to a>=5
u Tabspace pe T e
) e == qual to ==
:::: / QSEQQ — = e
L - ‘l/\/ e - g == = Not equal to m!'=8
f rinting \" &5323 " .
EE |I|\l/ _ B ———{ Logical && >:m ovm_.m;oﬂ 0&&1
" s H 7 Dﬁnm—- ! == T B o il
\ printing A char | Or operator 0|1
Ascignment = is assigned to a=>
Java Program |[EscapeDemo.java] » — == —
/o Increment ++ Increment by one ++i or it++
This java program illustr - B a0 o
java progr ates Decrement -— Decrement by one ——-kork--
use of escape sequence
74
class EscapeDemo onditional operator
{ The conditional operator is "?" The syntax of conditional operator is
public static void main(Stri e
* (String args|]) Condition?expression1:expression2
System.out.print("\nThis is a newline demo\n"); Where expressionl denotes the true condition and expression2 denotes false
ondition.

System.out.printIn("\t This is a tab demo");
System.out.println("\" is printed");

}
}

TECHN ~
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_ Program for demonstrating relational operators
ass RelOperDemo

ublic static void main(String[| args)

System.out.println("\n Performing Relational operations ":
|int a=10,b=20,c=10;
‘System.out.println('a= "+a);

System.out.println("b= "+b);

System.out.printIn("\n The a<b is "+(a<h))

System.out.println("\n The a>b is "+(a>h));

System.out.println("\n The a==c is "+(a==c));
System.out.println("\n The a< =b is "+{a< =Db))

System.out.println("\n The a> =c is "+(a>=c));

System.out.println("\n The al=b is "+(al=Db));

.
v

.
)

Output

erforming Relational operations
=10

TECHNICAL PUBLICATIONS"- An up thrust for knowledge




rand won't be evaluated and hence the order of
- ey pom e FTLD r__:__". C.{'..’.. a WL < “

' 5 reeralnd (RUY Ul BUSR t z hotburr wray oo +h
s L U v 7 i i e CIVE O w Nether yvou place the
g o - '__e from &t (0 RN Ul u -

. 3w avs PROSSY s -
pyaluabon WL SREI T = ] Suppose we have an expression as
o — P —— For ex AMDe ~—-r o -
1 within parentheses or not I8 ; ‘ .
= Wl — £ 3 o -~ b = < ™ —_——
:’t‘—_--“ = = 0 — 31 :—‘: E,‘:‘-‘.-::e“ ‘:! :"L aLse ) o d¥Te IS N |
- - — - 27} —_— -
and] -'{: C"--;— - £ 4 I - sz —— s
PEameas == - 2~ - T e Of wheiher dial operanda 1S Tue
= ) - 2.2 PR C.._,‘_:,-...-—‘ a5 L;.E::—%h“' i 1
1.2 the nNgni opeial Upiaiis -
Svals=is & - = £ o R
- she expression will always be false O
t 1l-a = 2 —atrd & p
e T2ISE O TARH -
- - .
Shift operators
- - 3 - b — -— - b A
; : <ioned richt shift operators In Java
L oht cshift and unsigned nghnt sNlit O
There 2re 1L, [N St " > =
J,:-:-t =54 -- -
. &
Left shift operator :
-1 - L 1pse st 15
1 -7 : 3 s by << | he syniax Of 81 Siult

The left shift operator 1s denofed DY - )

l_": Il 22t S -

. >
. | Wt ¢ 1 ber b — * ha]*t_

sy where the bits in value are shifted by n positons 0 the let

—ieyP L _e e e e -

- b -

= 5
1 = - —T] —e1 * 7T
oTr X 2*-.::‘9 J <L 2 Wil resuit m
—— - e s an - - N
~ - ) | -
0000 0101 << 2 — 0000 — 1010 —'0001 0100 = 20
Right shift operator :
~ P sk = L
1oht shift ope is d ted bv he syntax of ngnt shuit 1s Value>>n where
The right shift operator is denoted by >>. The syntax of ngnt shiit 1s 1 wh

the bits in value are shifted by n positions to the right.
For example 5 >> 2 will result in
0000 0101 >> 2 —'0000 0010 ‘—0000 0001 =1
Unsigned right shift operator :
The unsigned right shift operator is denoted by >>>. The syntax of unsigned right

shift operator is Value>>>n where the bits in value are shifted by n positions to the right
and fills MSB with 0.

For example 5 >>> 2 will result in

0000 0101 >>> 2 —'0000 0010 —'0000 0001 = 1

—_—

1. Explain various operators used in Java.

kN Control Statements

Programmers can take decisions in their program w

. ith the help of control statements.
Various contro] statements that can be used in jav g

a are -
1. if statement

2. if else statement

_ﬁ;\itulg_statement

TECLIAII AT v oo . .



f(raining = =true)
i { | |
System.out.println["l won't go out’),

System.out.pnntln("[ will watch T.V. Senal’);

{System.out.println("Also will enjoy coffee’);

f

plse

{

System.out.printin(’] will go out”);
System.out.printin("And will meet my friend"),
System.out.println(‘we will go for a movie");
.}System.out.println( 'Any how I will enjoy my life"),

lif...else if statement

The syntax of if...else if statement is
if(is condition true?)
statement
else if(another condition)
statement
else if(another condition)
statement
else
statement

For example

if(age==1)

System.out.println("You are an infant");
else if(age==10)
System.out.println("You are a kid"):
else if(age==20)
System.out.println("You are grown up now"),

‘, else

' System.out.println("You are an adult"):




System out.pnintin("The x is greatest");

Svstem out.printin("The z is greatest”);

»

System out.printn("The y is greatest’);

System.cut.printin("The z is greatest");

lfl‘

Output




| ey - -
java Program [whiled u‘

" 1 which illustrates
o[

This 1s )ava progran
while statement :

class whiledemo

i ' s
public statiC void main(Strngd argsll)

TR TE——

{
int count= 1,i=0;
while(count< =5)
| ! g
=171, " )
System.out.println("The value of i="+1); L
count+ +; ih
} :‘/
}} }
Output g
The value of i= 1 :{
r

The value of i= 2
The value of i= 3
The value of 1= 4

The value of i= 5 |

4. do... while statement

This is similar o while statement but the only difference between the two js
) ; 7 1S the
case of do...while statement the statements inside the do...while must be execy
least once. This means insi ‘ -
~ . Lhis ns tha - he i
e ¢ d al the statement inside the do...while body gets executed §
' en the while condition is checke I R L ; o
r r ition is checked for next execution of the statemenl, wheres
e while statemenl first of all the it i) 3 S ' ‘
all the condition given in the while is checked first and

the statements insi |
Sid i ine . ‘ ' |
nside the while body gel executed when the condition is true.

Syntax



hr (statement 1;statement 2;statement 3)
wecute this statement,

;ompound for loop :

br(statement 1;statement 2; statement 3)

hxecute this statement;
bxecute this statement;
hbxecute this statement;
hat's all;

Here
Statement 1 is always for initialization of conditional variables,

Statement 2 is always for terminating condition of the for loop,

Slatement 3 is for representing the stepping for the next condition.

or example :

r(int i=1;i<=5;i++)

ystem.out.printin("Java is an interesting lanqguage"),
ystern.out.println("Java is a wonderful language");
ystem.out.printin("And simplicity is its bheauty");

Let us see a simple Java program which makes use of for loop.

dava Program [forloop.javal
L]

s program shows the use of for loop

/

lnve forlime




Write a progrant in Java to print the first n Fibonacct numbers,

public static voitd main(String args|])

{ mt a.b, ¢, n,
a=b=1,;
for(n=1n< =10;n+ +)
{
System out.pnnt( +a),
c=a+b;
a=Db;
b=c;
}
}

Qutput

|y Command Prompe | N = ml
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and to allocate the memory -

yTay name=new data_type[sizel; .

where array_name represent name of the array, new is a rm%é ord 4

nemory for arrays, data_type specifies the data type of array element . I
. : : IZp N

e size of an array. For example : .

Sed to al

a=new int[10];

[ Note that in C/C++ this declaration is as good as int a[10] ]

After this declaration the array a will be created as follows
Array a[10]

That means after the above mentioned declaration of array,

all the elemenys of
will get initialized to zero. Note that, always, while declaring the array

use of the keyword new, and thus we actuall

Therefore arrays are allocated dynamicall
based on arrays.

In Java, we
v make use of dynamic memory ally
y in Java. Let us discuss on simple px

Java Program [SampleArray.Java]
\.n\

This is a Java program which makes use of arrays
*

class mmSEmEB%
{

public static void main(String args|])
{

int al];
a=new int{10];

mﬁﬁmg.oﬁ.vnbﬁgﬁ_./ﬁmﬁo i i
: Ing the numbers in array")

a[l]=2;
al2]=3;



public class RaggedArtay

,, public static void main(String Eam_:

L
H int A[ll] = new int|3]11,

Al0] = new nl 14],

All] = new it |21,

A|2] = new mt|3); _.

Systom out. printin(“Total Number of Rows: "+ Allength);
A|0110] = 1

AlO]|1] = 2;

Al0)2] = 3;

ALO]I3] = 4
2nd row
A[10] = b,

Al
Jrd row

A12)10] = 7.

Al2][1) = 8;
2012 = 9

System out. prntin("\nArray Representation” );
forimty = 0 < Alength; 14 +)

\
tor(int |

: 0;] < Alillength, 1+ +)



int af]{|=new int|3](3],
int k=0,

"ny.
; abers in array');
System out. printin("\tStoring the numbel

for(int i=0:1<31++)

for(int =0, <37

—

Svstem out println(You have stored...");
forlint i=0;i<3;i++)

for(int j=0;j<3;j++)

System.out.print(" "+a[il[i]);

ystem.out.println();

S
}
}

}

Output
Storing the numbers in array
You have stored...
10 20 30
40 50 60
70 80 20

The typical application of two dimensional arrays is performing matrix operat
Let have some simple java program in which various matrix operations are perform
Java Program[Matrix.java]

\n.

This is a Java program which performs matrix operations
* \.

class Matrix

{ |
public static void main(String args|])

throws Java.io. IOException

{

mt af][]={
{10 20 2N\




g uSINg Jave

Object Onented Program
—

' ¥4-C.
System out print( 1

}

System.out.pI

}

break: o
case ‘3" for(int ! ~0;1< 3

A K 'R

for(int J=07<3J 71 )

|

clilli}=0:

for(int k=

M:::nn:_:_+m::5.,25:.:

}
}

Wﬁﬂma.o:ﬁ.uabzi._ﬂ._m Multiplication is...");

for(int i=0;i<3;i++)
{

for(int j=0;j<3;j++)
{

System.out.print(" "+cli][jl);

}

System.out.println();

}
break;

In():

0:k<3:k+ +)

Output (Run1)

Main Menu

1. Addition
2. Subtraction
3. Multiplication

Enter your choice
1

The Addition is...
11 22 33

44 55 66

77 88 99

Output (Run2)

Main Meny

1. Addition
2. Subtraction
<. Multiplication
En‘er your chojce

CE‘.Q Orniented Programmineg 1sing Java 2.9 \:wmv\m and Sting

he Subtraction is...
9 18 27
36 45 54

1
PR Output (Run2)

Main Menu

. Addition

_ Subtraction

. Multiplication
tnter your choice

Fhe Multiplication is...
300 360 420

560 810 960

020 1260 1500

1. Explain the concept of one and two dimensional array with the help of exar

E String Class

String is a collection of characters. In Java String defines the object. We can make use
f String to denote the collection of characters. Let us look at a sample program in
vhich the string object is used in order to handle some text.

ava Program [StringDemo.Java]

*This is a Java program which makes use of strings
/

lass StringDemo

public static void main(String args(])

(

String s="Hello, How are You?"
System.out.println(s);

i

Output
[ello, How are You?

Alternatively, String can be denoted as the array of characters. For example :

wHWH MHH:“.m_w.._Hﬂ_..O...Q...W...».._g_vu
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1s

L_nT:’ T

ﬂ_.rf....?:i

::mm StringCompareDenio
-

slic static void main(String|] args)

Java Progra™ pul
] {
) String strl =new String("INDIA");
:::m:_:c__ args String str2=new String("india"
jc vaid in :?.:~..5::_im:§1 =true)
[ like B . System out.println("\n The two strings are equal');
.« L1 pew St nndt ngo very —_:._0? ) else
f z.q st N ~ H:H S 2 ) . )
y g frwt= new S smngl 5 E:::: System.out.println(™\n The two strings are not ecqual);
rﬁn: r;ﬁﬁ '..;Gn (S8
gystem out EE;:T }
1
} Output Output
h:\>javac StringCompareDemo.java
ch
5 very muc ;
[ hke MAange h:\> java StringCompareDemo
h cacter mxﬁqmn:o: The two strings are not equal
Char: S e The above program will generate the message “The two strings are nol equal”
, . 1 collection of characters J:._: Class P ) ¢ & !
w that the string 15« o _ Povggnd str2 are not equal but il we write same strl and str2 then naturally the outp
\s we Ane the String object. There

from d Methy

et o can extract the r‘_._.:..:.?._. \
help of which we cat L denoleg by

extract the character

eV with the

chty o

harAt(ind
ndey in the array

or example

—new String(‘mango’),

tring fru

har ch;
h=fruit charAt(2),

ystem out printin(ch),

: ,
. , Cause » index position 2d
The output of above code tragment will be n because at the index |

veel fruil the character n1s _J_.,.,,c_:.

KXV String Comparison

| or not. We

Sometimes we need to know whether two strings are ¢l
il two

1 hat 18,

aals() tor that purpose. This method 1s of Boolean tvpe

wl then it returns true otherwise 1l retumns false

The syntav 1s

"The two strings are equal
v compare the two strings without caring for their case differences then we can

wthod equalsignoreCase()

PXWJ] Searching for the Substring

We can look for the desired substring from the given string using a

[ollows -

ubstring(). The syntax of method substring() is
tring substring(int start_index,int end_index)

ava Program [SubstringDemo.Java]

lass SubstringDemo

public static void main(String|[] args)
{
String str1=new String('l love my country vory much"),
System.out.printin("\n One substring from the given sontonce
is:"+ strl substring(2,6)),

System.out. println("\n And another substring

sl substring(18)),

This string comparison is case sensitive. But il we



p—

(et ;;.:‘\E:::.;‘f:\t.:iiz\ 1elrig Ju su 7 14 ot Sy
I f coneall) Jot Lo ate by, Y fad s o e st ation ptigan
T pthin M
.s-..\ I I ._:_
il AR ‘._ fuur hee 1o A s Vrogrann [SUInGLomparatisme Juval
1 1 .
i flet L
L all .
y | gt ' Yt S gl st
Al
;.:._ i
fatl gibille what i Sl sl Syl wiegn g
i
Java V104 [ ,
¢ b g UL )
Toul ’ fArineg
e _:::.;: s fongg w12~ tusvd B’y
A gl :...:. ' (] .:?.?,:V\ _\:‘.\
TR Miutr) vy
prabilie ~ fere ) sttt b gt It Tl Yy wtniegn e sepasl’
( g ! i yury el o
TR M tlne )
pind ot T i) et Ut gt bt Fhie Yy sttt nie 1A eoponl’)
o fruil A e
f gy o0t P10 )
pyotalii
!
) Outpt Qg
e LAngCorngaral e junun
yary ch
| Likess puanid sty R I S v e VI I
{ straction The Vvser shelngs i not ol
§ P.__a::._i \ e ! [ characters Sty | Hhae above progeam vall penerate the roessape e v stringys are et equal if str)
ollechon o " ’ W« AN ' ! 5
) (hat the string 15 @ 8 o obpect | hey . Pt w2 are non cqual but i e write sarme stel and aoe2 then naturally i output will
p (w1 Aring ol Wre e
Ab o B phe haracler from the Ll _ A g

:_
_:___.., fey exlrs »
.r.:>_::._..; with e _::

jdes in e array

which we can celrac! .__.__.: I dene

Haf |

For eramplo

fring frait = new oy Cmangs ),
that chi

he frut o hat A(Z),
flystam out printintch),

[ outpit of above code fragment will be n because at the index position 24

object frt the character nois present

FEXT Sting Comparison

|
Sometinmes need 1o know whether two Sl are .._:.__ or not We

returns fals

The syntas s

Boloan ooy (String Sy,

e
equalst) for that purpose This method 15 of Boolean type Phat s, if w0
el hen i retume trae ofh wise it

1

¢ The two stnings are equal” This steng, COmpanson s case sensitive Bt of wie wand

veompare the twa stiings without caning for their case differences then we can use the
icthod equalslgnoreC ane(),

PEXA searching for the Substring

We can ook for the desired substring from the given string using o metheod

ihstring (), The syntax of method substring () s as follows
tring nubsteing (ot star indoz,int ond Intoz)
ava Progriam [BubstringDomo.Java)

b BubstringDearmeo

publie utatie vold maln(Seng () nrgn)
(
Ating stel now StingCl love my country vory much’),
Syutom om prntn(\n One nubstong from the givan sontence
" ut subnteing(2,0)),
Syutom out pruntin(n And another nubstring
IV uteLaubstring(16)),
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~mo.java
D:\>javac mccmismocéo J

. UQBO
| —inyq Substring .
D:\>java (ven sentence is:love

Oa ﬁﬁm Q q BCGU

ing fr
One substrind tring is:ve

And another SuP®

R Replaci

We can replace
u_m_am_uo:a._mﬁ_H

the character from String
g

haracter by some desired character.
the chd ’

m_Oﬂ Oxms.:u_o

Java Program [re

class replaceDemo

{
public stat

{

String st
String s=str.replace(
m<m88.05.9§ﬁ§$“

ic void main(String(] args)

r=new String('Nisha is Indian ");

i''a);

Output

D:\>javac replaceDemo java
D:\>java replaceDemo
Nasha as Indaan

XX upper Case and Lower Case

We can convert the given string to either upper case or lower case using the

toUpperCase() and toLowerCase(). Following program demonstrates the handing
case of the string -

Java Program [CaseDemo.Java]

class caseDemo
{

public static void main
{

String str=new String('Nish
System out.println(\n The ¢
Stnng Str_upper=
System out printin(
Stnng Str_lower=
wﬁEE.oE.vJES

}

(String(] args)

a is Indian ");

riginal string is: "+ str)
mzaochEOmmo:h

\n The Upper case str
mz.ﬁoros\.maom_mm:h

(\n The Lower C

Ing is: "+str_upper);

ase strng 1s: "+str_lower);

N
Dbject Oriented Programming using Java

,f

2-15

Arrays and String

Output
h;\>javac caseDemo.java

D:\>java caseDemo
The original string is: Nisha is Indian
The Upper case string is: NISHA IS INDIAN

The Lower case string is: nisha is indian

i N . y
) Write a method that counts the number of occurrences of given character in a

string.

Solution :

Java Program[CharOccurCount.java]

mport java.lang.*;

tlass CharOccurCount

[

public static void main(String[] args)

{

String name ="malayalam",

int i,count=0;

System.out.println("\n In the word 'Malayalam'...")
for(i=0;i<name.length();i+ +)
if(name.charAt(i)=="'a')

count++;

System.out.printIn("Occurrences of 'a' is: "+count);
count=0;

for(i=0;i<name.length();i++)
if(name.charAt(i)=="1)

count+ +;

System.out.println("Occurrences of '1' is: "+count);
count=0;

for(i=0;i <name.length();i+ +)
if(name.charAt(i)=='m')

count+ +; .

System.out.println("Occurrences of 'm' is: "+count);
}
1

Output

In the word 'Malayalam'...

e

—
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v Programming using Java

Occurroncod of 'a' s 1 _ Obyjorct Ornentod Programemineg usineg Jaso 2.417

Arrays and Stnng
Oceurrencos of 118 2 J

Occarrences of 'm' s 2 public static vold main(String argal))

) ) buffer ¢
i ¢ flor str=new StringBufler("Java’), e s
(2.4 Buffer Class P ;.
m:_:m— tem out prntin(” String Buffer 1o "+ utr) r eantl,
, s length in "+ ptr.lene - M
[he StringBuffer is o class which s _ gtam out _:::._:H.._f leneg ._.. ) . q_“ \..N“, 3 .
. L Stringe class, [ means, usine \ 10 capacity 194 sir.capacity()) = :
class is more (] ¢ than the String, « . Using

o s o the exi or :::___< ::. o

( \ ._Z—_: _v
sy, » fixed. The ,f:._.:::::.._ Output
: ingBuilder or Gy o
the String B3 npl :J_._._ 01 ;_::x:::.._, b Fatent ~javac StringBuffDemol java
uctors and 30 methods. Following  are some simple methods :;_‘
3 F\tast ~java StringBuffDemol
: ¥ 3 Java
1 The String Buffer |
. P // h
Name of method Description The length is 4 ;
Tha capacity s 20
wend(Sir i) 10 the buffer rogram m—
iy() capacity of the string buffer Us the StringBuffer /StringBuilder class, we can create a buffer of characters. The

charAt(int index)

length function returns the number of characters in the string and the capacity functios
=]

returns the number of characters in the string +16 additional characters.

ific character from the

equence which g
index

deletefin

il end)

( e ple 2. f.u Write a [ava pro gram, to convert :; ;-.IN ‘A..:‘u; to a new string i€ \_L.
S trom the ,.:::. Hpec ::.L T\< _—,_h. a.m s =l Nrite d \\ ve \ 5 ¢ & 3
::ﬁ index

Solution

crifint offue,

ar ch) It inser)

offuel

ter at the position

el by the public class StringBuffDemo?2{

- public static void main(String args(|)
f the string buffer. {

,‘ length)

|
\ setCharAtlint index,char ch) I

character specifie . . )
e A.__ Cr specified by the index from the stringbuffe

StringBuffer str=new StringBuffer('Great”);
System.out.println(“The String is: "+str);
- str.setCharAt(1,'0');
string buffer. str.setCharAt(2,'d");
) | str.setLength(3):
' datain this string ?_HE System.out.printin('Now the String is: "+str);

=

| ;._T.:ﬁ.:_::. new len)

laString()

string repres,

replace(ing start

L end,String str) It replaces (he character, specified by 4
. by the new string
| rever ef) The character o &

- ¢ ..v roed. v
- ) . . ) S SR
These methods can be illustrated with the help of folly,.
— ‘ ng Java TZﬁ_‘m_BJ ) Qutput
(S 2R Wrile a Java Progrm illustrating  the difference

) betu
¢ vy, i Dee
length function of StringBuffer. n the

Solution :

capacity and Fitest> jaac StringBuffDemo?2.java

Fi\test> ava StringBuffDemo?,
Java Program [StringBuffDemo1.java] The String is: Great

Now the String is: God
public class StringBuffDemo1{

= }
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setChar(1,0);

The new character
to be placed

Index of the
character lo be
replaced

Similarly,
'Great' has a length 5
to 3. The above given output simplifies the program.

Great” and then append an exclamation mark to the complete string.

Solution :
Java Program Hmﬁ::mmcmcm:aow.hgmu

public class StringBuffDemo3{
public static void main(String args(l)

{
StringBuffer str=new StringBuffer("God");
m<mﬁm§.osﬁ.mgﬁgﬁ_gaﬂmbu\ the String is: "+str);

str.append(" is Great");

str.append("");
m<mﬁm5.osﬂ..ﬁn.5ﬂ5h

}
}

"Now the String is: "+ str);

Output

F-\test>javac mﬂwn@mﬁﬁomgo@u.maﬁ

F-\test>java mﬁ,ﬁmmcwmumaom
itjally the Strin

there is a setLength function which sets the length of the string. The sy
" To convert this string to a new string say ‘God’, the length is|

Example 2.4.3 RALGC simple Java program to append the string "God" by the string '



4 B J Il'l‘s

A Wil a >y .

olution :

ava Program [StringBuﬁDemoﬁ.java]

blic class StringBuffDemob{
public static vord main(Strng args|])

StringBuffer str1=new StringBuffer( ‘Impossible ).
S','S?.{&—'I'IE out pnmt(The word +strl),
str1 delete(0 2),

System out pnntln(* is changed o +strl),

}
}

Qutput

" \test >)avac StnngBuffDemob java
- ‘test >)ava StnngBuffDemob

—r C hcm o 1....._.. =
N 1 LS AN iNreA tn mnecdrla

ll'l'l‘_'U:‘_“(llf f"l -F

I

-



Jength)

while(1<&9%
{ .
su=args[1|.
=i+l 4 1)
i ltem-o‘“‘ rntln(st . )
Sys Te total pumber of arguments are... "4 j),
} ¢.pr (A0 A
prit
system-"“
}
} Output
d eee fif
aa bbb ccC dd
. mmandDemO a
p\>java O

strings entered at command prompt

Following are the
aaa
bbb
ccc
ddd
eee

fff
The total number of argumen

Review Question

1. Explain the concep! of command line argumen

PX Use of Wrapper Class

ts are...6

t with llustrative Java program

» Wrapper classes are those classes that allow primitive data types to b

as objects.

The wrapper class is one kind of wrapper around a primitive

p—

I .
Oriented Programming using J. -
b{ect g g using Java 2-23 Arrays and String
~ long java.lang.Long
SIS short java.lang.Short
void java.lang.Void

« Methods to handle wrapper classes are enlisted in the following table -

r Method used

Description

An object is created for the integer

Inleger val=new Integer(int_var)
variable int_var.

An object is created for the Float
variable f_var.

Float val=new Float(f_var)

An object is created for the double

variable d_var.
An object is created for the Long
variable Long_var.

Double val=new Double(d_var)

Long val=new Long(Long_var)

an object for holding an integer value is created then we can retrieve the

e Suppose
r value then we

integer value from it. For instance the object obj contains an intege
can obtain the integer value from obj. It is as follows -

int num=obj.intValue();
Similarly we can use floatValue(), doubleValue(), and longValue().
e Similarly in order to convert the numerical value to string the toString() method
can be used. For instance

str=Integer.toString(int_val)
The varibale int_val can be converted to string str.
e For converting the string to numerical value the parselnt or parseLong methods

can be used.



]ass mepenm....
class

jiect for value 10");

{ c
pnbllC statl ing an ol

s~reatind
{ rntint Cred

1 o P! O) hi j o Mgy g -
gystem 0“;2\\, [|]I:7%i:ilix1lll(r (he yvalue back from the Ob]eCt- +1.lntva] 3 Classes’ ObJeCts and MethOdS

Integel 1=~ it Us(),

gystem-OUEE. . Upgtr);
g STT= Y ing 15: . .
string ‘ . pntln( The ‘Stf‘ gthe aumeric value from the String; I ‘S.
custem QULF N btalnlng teg
=2 out printlal 0 er.pm
System.CH e
} — ' Syllabus
} utpu

' Class, Object, Object reference, Constructor, Constructor overloading, Method overloading,
Recursion, Passing and returning object form method, New operator, this and static keyword,

ot for value 10 G
finalize() method, Access control, Modifiers, Nested class, Inner class, Anonymous inner class,

Jue back from the object: 10

Creating an obje

Obtaining t-hej‘gt] ' Abstract class.
S tllsle numeric value from the string: 100 .
Obtaining - Contents

' 3.1 Introduction
; 3.2 Class

Re\ﬂew QUestW“

_— . T e .
1 Writea Java program to illustrate KVT(?PP” EI”:’" e GTU; Dec,.m’ | 9 Shjent

- T 3.4 Assessing Class Members

University Questions with Answers 3.5 Object Reference
I i 3.6 Constructor .- inter-
(Regulation 2008) Hov-11, Winter 14
.................. Dec.-11, Summer-13- - - - - - Marks 7
. ﬁ i
Winter 2012 ’ 3.7 Method Overloading
T— 3.8 Recursion
Q1 Differentiate between - String class and StringBuffer class. [Refer sectiop )y 3.9 Passing and Returning Object from Method
%_—" 3.10 New Operator ... . . . . . Dec.-11, Summer-13- - - - - - Marks 7
Winter 2013 )
3.11 this Keyword
Q2 Compare string voi ; . [
/ ‘lpale s.trmg with String buffer. Also write a program to count ocauma > 12 Static Keyword
character in a string. [Refer section 2.4] 313 Finalize() Metfiod
J_\ ! 3.14 Access Control and Modifiers . ... ... ... . Winter-14- - - - - .. ....... Marks 7
. . Summer 2014 | 3.15 Nested Class
3 Differentigre )
U enveen - Spyip . v 3.16 Inner Class
o 8 class and Strinogy fer fion}
o class. [Refer sectio
S——— & /-‘f [ 3.17 Abstract Class
- e
3.18 University Questions with Answers




class classname

{

ty-pe uaﬂablel]
type variableZ;

S
type methodl(pa

{

rameter-list)

type methodZ(parameter-list)

{

}

type methodn(parameter-list)

{

e, e ey



ammng US

Obrect Onented Progr
-

e

. a0 be
) objects then it can
Now if we create two &

Test objl, objZ:
Gm..: = new lest 0

hi2 = nEew
ob)< . - -
< shown below

[lv as
Test

It can be grapiucail

Assessing Class Members

- The data members and the method.

e There are two types of class members

i r.
o These members can be accessed using dot operato

e For accessing the data members the syntax is -
nmﬁm|o~.|o$mnwa.mamEmI:mancmEm\.
o For accessing the method of the class the syntax is -
name_of_object methodname(parameter list);

e For example -

obj.name="XYZ"
obj.display();

* Suppose we wish pass the parameters to the method then first we will create

object for the class as follows -

Test objl=new Test();
Test obj2=new Test();
Now two objects are created namely objl and obj2.
objl.get_val(11,22);
eE.N.moC‘m_Gc\:ém
Suppose by this method we

assign values to two variables a and b then -
It can be vaEB:w

represented ag -

TECHNICA] PUBLICATIONS™.
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Object Onented hanwmsas.o Using Java 3-5 cl Ob,
e . 8 - asses, Objects and Methods
e = HIOTWRUIOOS

obj1 obj2
objt.a | 14 ob2a | g
OU: .b 22 obj2 b 100

Let us see the simple Java program which makes use of classes and objects -

Java Program meoﬁm:m_m.mgm_

/*This is a Java program which shows the
use of class in the program

-4/

class Rectangle lass with attributes
{ and methods defined
int height within it.

int height;

int width;

void area()

{

int result=height*width;
System.out.println("The area is “+result);

vw Another class in which main()
fnss classDemio function is written.

{

public static void main(String args|])

{

Rectangle obj=new Rectangle();
obj.height=10;//setting the attribute values
obj.width=20;//from outside of class
obj.area();//using object method of class is called

}
}

Output
The area is 200

In the above program we have used two classes one class is classDemo which is our
usual one in which the main function is defined and the other class is Rectangle. In this
class we have used height and width as attributes and one method area() for calculating
area of rectangle. In the main function we have declared an object of a class as

Rectangle obj=new Rectangle();
And now using obj we have assigned the values to the attributes of a class.
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ject Oriented Programming using Java 3-7 Classes, Objects and Methods
,v\l\l\'./i

— e e

Mrop us now understand with the help of programming ¢

[create object references and 2. Even though we
,.vw of the object remains.

xample two things - 1. How
assign null one of the object the other

ass Point

int x;
inty,

ass PointDemo

public static void main(String args]])

{
Point p1=new Point();
Point p2=p1;
pl.x=10;
pl.y=20;
System.out.println("\n Point p1 is...");
System.out.println("x= "+p1.x);
System.out.println('y= "+p1l.y);
System.out.println("\n Point p2 18::.";
System.out.println("x= "+p2.x):
System.out.println("y= "+p2.y);
m<m$B.oE.vabzi__/s/ﬁwmmﬁau@ null to object p1...");
pl=null;
System.out.println("\tStill p2 is alivelll");
System.out.printIn("\n Point p2 is...");
System.out.println("x= "+p2.x);
System.out.println("y= "+p2.y);

}

Output
\>javac PointDemo.java

\>java PointDemo

oint p1 is...
= 10
= 20

oint p2 is...
10
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/__. Object Oriented Programming using Java 3-9 Classes, Objects and Methods
B

B

{

}

rlass Constr_Demo {

public static void main(String args(])
R
! Rectanglel obj=new mmnﬁm:m_msh
y obj.area();//call the to method

M .wmnmmdowmﬁo_uﬁ”:ms wmnnmbmﬂmeﬁﬁ.mor Object created and parameterised
T objl.area();//call the to method constructor is invoked

Object created and simple
constructor is invoked

Output

F:\test >javac Rectanglel.java Note the method of
Ur_u/ﬁmmﬁvu‘m,\m Constr_Demo running the program
ﬂ Simple constructor: values are initialised. ..

Now, The function is called...

e area is 200

arameterised constructor: values are initialised...
ow, The function is called...

e area is°220

N

\test>
rogram Explanation

In above program, there are two classes - Rectanglel and Constr_Demo. In the
ectanglel class, data fields, method and constructor is defined. In the Constr_Demo
lass the objects are created. When an object obj gets created, then the simple constructor
ectanglel() gets invoked and the data fields height and width gets initialised

10 20 200

height width area()
Hence the area function will compute the area=10*20=200.

When an  object objl gets created, then the parameterised constructor
ectangle1(11, 20) gets invoked and the data fields height and width gets initialised.

1 20 220

height width area()
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Java Justify

Bolution :  There are two purposes of deir

purpo J QG t clor

r the objects. 2. Cleaning

Up resources like o

{lecion mechanism of Java takes care of theese vy

3VINE Gestruc tur

oA be the

:.;

h restricied characts B a T 2o s £ 4+

i h diets .H Overloading 15 one of the important concept in Ubject Oniented Programmang. Sima
= >

methods the constructors can also be gverlo

aded

2 G0

Constructor overloading in Java allows to have more than one con trucior

one

1 .
ass. Multiple constructor with different signature with only difference that Constructor

ierend 5

#=nt have return type in Java. Those constr

uctor will be called 20 overloaded

pnstructor

| P —- < « l» premp 5 ] £
Following 15 a simple Java program that the concept of constructor

PectangleZint hant vijf/constructor with two integer values

ETXT progerties of Constructor

¢ e aa the narme of the 55 fr

Voamre of comstructor must be the same 28 the name Ol d % for which g width=ws

bearg uaed I
- ceputrictor rrust e declzred i the public mode wmn‘..mnﬁmkno:v? ndouble vi)//constructor with two double values ’
1 The cometrucior g% Inve od a v when an :,.J.?\. Na ts, created ht=h;

2 wd=wvr,
§ The comstrucior should not have any return type. Even a void data ty pe should )
J ) J }
be wittten for the constructor

‘ectangleZ(int val)//constructor with single integer value

{

;

ssed a8 a memnber of union or structure.
height=val,

’

vold areal() 4

{

argurmnents

“lor can not be inherited. Bul the denved class can invoke

System_ out.printin("Now, The function is called...”);
int result=height*width;
System.out println("The area is “+result);

an make use of ¢
A of new or delete operators for allocating or relea

ITETINT Yy oarget

9. Con tructor ¢ !

void area?()

{

a0 not be virtyal,

10 ..—:._ .‘:_. o

WOTS

be g " > 2
11 When we ¢ 1l by the same class

System.out.println("Now, The function 1s called. );
double result=ht*wd;
System.out.println("The area is "+result),

¢ the copst
nstructor ..\ﬁ

It

( _:

ly then we must declare the object of !
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a
Juind Jav

q L
Opjoct Onionted program™
) Aed )
3 q nnzc
void area’l) , function !
n(Now. TV
{ rinthn ,
gystem oVt c_ peheight o4 esult);
sult=heW “The aréd 19
ot 1 ot v:::_‘:
m.?ﬁ m oW
)
vn_-nu Q.rduv@wunuwl\h
( sy 2981))
public st255 794 5
2 o102 pocangle2(1120)
o 10w
Pemangee B5 T anod .
et preal()//CER S T 0111.33.20.227.
3 2 b =pew Rectangislit .
Bectang®: =% e 1o method \ -
b meal)/I=E" T e 2(10);
i «\.\\m\ UM\H'\\\.. ST - z
B 4l the to method
gl el A
Output
DA\ >javac Becamial T2

o The fmcore = czled
The zm=z =2 220
The Smcton 18 c2lied
e R e
Bowm, The fmemen w5 c2fied

pi= - )

&2l 10 Se woord roremoen o

STuchx the two donk

SRS (o= -

m

Tehod arex) Then

- T ST passed 4
Ths arstuse

P - Tehad 2rea3 -

Ne FPpproprage o UK opk - .« i Umﬂm..,nﬁm upon the Humnmn:mnmnm
overlosdi- 5= Ehoked Thie y 5
ericading TS mechanism is called €%

Classos, Qnjacly arf

~ T TF= W& Lmve cefmed three conmstructors; there are (w0
PEZTRRTS T2t 20 sogsed b e Booe o

» 22 fmst constructor. This constructor invokes the 2
RNty e > Coudle values are passed as argume™
ol ore 2o ihen the third constructor is defined Wi

Oyt Crtontod | YOYEnitg 1sing Ji s 3-13

,,_,,.mu-..:v_. (L] Create a class called math technigues that supports the following constant  and
methods 1) Pi 514159 1) Area of rectanyle that 1o pacced a height and a widih

iii) Perimeter of reclanyle that io paswed a height and a width o) firea of circle that -

paseed a radiws v) Perimeter of circle that 1 pacced a radi

Create a separate clavs to teot out the math technigue clavs, (Make u-e :\,\ Contructor

vverloading)

Solution :
ublic class MathTechniques

double pi;
double height,vridth;
double radiusg;
MathTechniques(double h,double vz)
{
height=h,;
vridth=wr,
}
MazthTechnigques(double 1)
{
pi=3.14159;
radius=r;
}
void Rect_Area()
{
System.out.println(*The height cf rectangle is: "+height);
System.cut.println("The width of rectangle is: “+width);
double area=height*width;
System.out.println(The area of rectangle is: "+area),

}
void Rect_Peri()
{
double p=2*(height +width);
System.out.printIn(The perimeter of rectangle is: "+p);
}
void Circle_Area()
{
System.out.println("The radius of circle is: “+radius);
double area=pi*radius*radius;
System.out.println("The area of circle is: "+area);

}

void Circle_Peri()

{
double p=2*pi*radius;

Clossos Olyacts and Mathods
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B 5 B g ! A,,, Obrect D:Z‘:Ma Frogramming using Java 3-1%
Otyect Onented P . ~e iS: “+ph E— e e . Classes. Objects and Methoas
< syl AN ol n.:(_m.. 15 | = S i e
- dn("The ﬁm::#&: 1 & Solution :
Qystem out-protEl = -
- ~ class Fan
; B
} = public static final int SLOW = 1.
class MamCia=s el public static final int MEDIUM = 2
{ p(Strng a9° public static final int FAST = 3. .
~hni s(5.3) int speed; .
—mow M thTechniques(
chmques obj1=Pev Zw?ﬂm&:ﬁﬂﬂmmﬁoy boolean f_on;
._Jn.hm..w.uv_a:mm cbj2=new double radius;
r,_u_,vmmn|>«mw:“ String color;
obj1 Rect_Pen() e ") Fan()
System.out prntin( - {
obj2 Circle_Area(); speed = SLOW;,
obj2. Curcle_Peri(); f on = false;
} radius = 4;
} color = "blue';
Output }
50 Fan(int s,boolean f, double r, String c)
The height of rectangle is: 5. i {
The width of rectangle is: 3.0 speed = s;
The area of rectangle is: Hm..o : Fim = B .
The perimeter of rectangle is: 16.0 radiug = r;
e ¥ color = c;
The radius of circle is: 10.0 i )
The area of circle is: 314.159 8 ) o
y 1i d displ
The perimeter of circle is: 62.8318 | HMEU c void display()
(29> § Design a class named Fan to represent a fan. The class contains: , System.out.println("\n Description For the Fan..");
- Three constants named SLOW, MEDIUM and FAST with values 1,2 and 3 to dens. _quoa
e ” System.out.println('Speed : "+speed+"(MEDIUM)");
- An int data field named speed that specifies the speed of the fan (default SLOW). b System.out.println(‘Radius : "+radius);
- A boolean data field named f_on that specifies whether the fan is on(default false). : ) System.out.println(*Color : "+color);
- A double data field named radius that specifies the radius of the fan (default 4). | else
- A data field named color that specifies the color of the fan (default blue). { . .
- A no-arg constructor that creates a default fan. | m<mﬁm8.oE.U:.E_E___wmnEm _ s
- A parameterized constructor initializes the il . | m<mﬁm5.ocnbﬁ5:: Ooﬁow +"+color);
o initializes the fan objects to given values. , System.out.println('Fan is Of£.");
displ rethod named display() zwill display description for the fan. If the fan is on, = }
asplay() method displays speed ) - ) . : }
i ‘ plays speed, color and radius. If the fan is not on, the method retu 0
fan-color and radius along 1it) wE .
) g with the message “fan is off” ol
Write a test proo J - class testclass
program that cre

: | ates two Fan objects. One with default values and the off :
ed, radius 6, col ‘ ,

'
NCTD % L3
aescriptions .wr;. two

public static void main(String args|(})

or brown, and t
. ’ urned on status 1 ‘
created Fan objects. tus true. Display {

with medium spe

Fan objl = new Fan();
obj1.display();
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Classes, Objects and Methods

-

Center X=x;
Center Y=y;
height=h;
width=w;
}
double getArea()
{
return (height*width);
}
double getPerimeter()
{
return ( 2*(height+width) );
}
boolean contains(double x,double y)
{
X Left=( Center_X - (width/2) ):
X_Right=( Center X + (width/2) );
Y UP=(Center Y + (height/2));
Y_Down=(Center Y - (height/2));
if( (x > X Left && x < X Right) && (y < Y UP && y > Y Down))
return true;  //point is inside rect.
else
retumn false; //point is outside rect.
}
b
class testclass
{

public static void main(String args|])
{
Rectangle obj1 = new Rectangle();

Rectangle obj2 = new Wmnﬂgﬂmaoo.wOPHoo.moor
m<mﬁm5.o:ﬁ.bn=”53_.

mcmﬁmE.oE.UgﬂEq_/ﬁ/ﬁ Rectangle 1" );
System.out.println(" Area "+objl.getArea()):
System.out.println(" Perimeter __+0E.H.@o%ma9mnm:§
Eov_.p.oosﬁmw:mﬁo.mo:

System.out.println("
else

mﬁEB.ocﬁ.vJ:SE__ Contains (10,20) is outside the
mﬁSBbE.Ui:ﬁi..

Contains (10,20) is inside the Rectangle ");

Rectangle ");
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Solution : The error at
string must be
V&O«ﬁ -
class Test {
Publc stati- void main(
A u." new h&..;So..r
a.print();

}

}

class 4 J

String .

A(Stng ) 1

this s=g,

}
ublic voq pnnt() ¢

®m.0ut prngjn(s )

the line where th
passed as an argument tq

€ Instance a for the class A is created. §
+
the constructor. The corrected code is as

String args[)) {

S Anyp thriyes £,

bject Onented Programming using Java

3

Example <X Wy Declare

3-19 Classes Objects ang Mathods

class called coordinate to represent 3 dimensional cartesian

a

~rdrrrafac
cooramaies hods -

(4%

{(x, v and z). Define following met)

-constructor

-

val 1hers

o print ues of membe

33 - 2T v ciicki danridinats: aliiastc = = -
=1dad_coo aad three such coordinate objects to .N.?»,..m:r.p a resultant coordinate

rdmates, to
t. Generate and handle exception if x. v and = coordinates of the result are zero.

-main, to show use of above methods.

double result;
double x,y,z;
Cartesian()

{

}
Cartesian(double x,double y,double z)

{
this.x=x;
this.y=vy;
this.z=z;

void display()

{
System.out.println(“value of x = "+x);
System.out.println(‘value of y = "+vy);
System.out.println(“value of z = "+2z),

Cartesian add_coordinates(Cartesian obj1,Cartesian obj2,Cartesian obj3) throws

~ Cartesian
{

Cartesian obj4=new Cartesian(),
obj4.x=0bj1.x+0bj2.x+0bj3.x;
obj4.y=0bjl.y+0bj2.y+obj3.y;
obj4.z=0bjl.z+0bj2.z+0bj3.2;

if((obja.x == 0)| | (objd.y == 0)||(objd.y == 0))

{

}
return obj4;

throw new Cartesian();

TECHNICAL PUBLICATIONS - An up thrust for knowledgo



int sum(nt aint bh),
double sum(double a,double b);
it sum(int a,mt bant ¢);

[hat  means, by overloading  mechanism,  we can handle

_.:
wns_ Program [OverloadingDemo javal

1
subhie clags OverloadingDemao {

public static vord main(String argu(]) |
Systom out printinCSum of two mtegers "),

Sum(10,20); , line A
Syston oul printin("Sum of two double numbers "y
Sum(10.5,20.4); - line B

Syatem.ont prntn(Sum of three integers ),
Sum(10,20,30); - line C

|

public

_

tatic vaid Sum(int numint nuim?,)

Int ans,

ang o ol b a2,
Systenn out printhnans),
}
idalie
__

{ {

o doudle dng,

datie vold Sum(double nom 1 double nanZ)

NI RS
e aut it nlans),

.U”_.:_.:. shatio vold Sorot pon Db paes bt o'y
I

1w
s o b ond s,

Bystonout prithnGan ),

ot sl

—

Vot o Cogiloaad gl it Juvi

___ 1

G ot s

;:_:_ il N aig b jeni )

s haabile b s

sarameters or different types of  parameter by having  the

ollowing Java program explains the concepl overloading -

different

Sdame

method

number o

narne



Classes, Objec S e T
Em;qrv._i..ug AL

using Java

o Programming g ted
, bject Onente Programming using Java 3-23 B Classos, Objects and Methods

object Orente

sum of three integers
60

Program Explanation o used three different methods possessing the sap, - i
we have :

| Similarly 3! = 3241 = 6 and the 0! = 1. The exclamation mark is used to denote the

nl=1ifn==
ytherwise, nl = n*(n-1)*(n-2)*...*1ifn>0
f the value of nis any of the 0, 1, 2, 3 or 4 then the definition will be -

In above program

Note that,

=1
on fne A 4 a method 10 which two integer paramelers are  pasgeg ﬂ, =1
) 5 i od a me i ; : 1 _ o
We have invoke olocts  the  definition public  static void Sum(g b 271
compiler ,:_:Sr:_s:; sele . oot fhe output as 30 which i« el = 3*2*1
num1,double pum2) to fulfil the call. Hence we § IS acgq| = 4*3*2*1
the addition of 10 and 20. Lel us see how the recursive definition of the factorial function s used o evaluate
he 5!
il . ) Stop 1: 51 = 6%l
We have invoked a method to which two double parameters are  passe, 18ep 2 : 4l = 43
compiler automatically wlects the definition  public  static  void  Sum(dy§rep 3 a1 = 39
num1,double num2) to fulfil the call. Hence we get the output as 30.9 which is a¢, Btep 4 : 11 = 1*01
the addition of 10.5 and 20.4. ep 5. 21 = 2*11
Step 6 ol = 1.

on line C Actually the step 6 is the only step which is giving the direct result. 50 10 solve 5! we

%..Dg to backtrack from step 6 to step 1, collecting the result from each step. Let us see
how to do this.

We have invoked a method to which the three integer parameters are passed. |
compiler automatically selects the definition public static void Sum(int num

numz,int num3) to fulfil the call. Hence we get the output as 60 which is actually Step 60 =1

addition of 10, 20 and 30. tep5': 1 =1*01 =1 from step 6
I Step d': 21 = 2*11 = 2 from step 5
eview Question tep 3': 31 =3*2 =6 from step 4'
tep 2'. 41 = 4*3| = 24 from step 3

I Explam th 5| = 5*41 = 120 from step 2/

1the concept of method overloading,

E Recursion

Recursion
TN 2 programming e

Yo ; technique in whi
The param 4 que in which the method a

“ters passed 1
recursive :.irim. 10 a particular method allow

.‘ 200 iesds| Wrile a program lo find factorial of a given number.

alls itself repeatedly.
to call itself. Such a method is called

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Program for finding out the factorial for any given number.
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\:\\\\\\\:\:\\\\\\:\
import java.io.”
import java.util.*;
ass Factorial

Followine
WWINE example

trates the

¢ the ide,

A most COMMmMon ey b
M exam

) ple of re .
mathematics P ot recursion

cursion,

15 use i _
use of factorial, which is usually used :

One car

e the

lorial of
al of som ) o .
¢ Number n g o public int fact(int n)

v & L. rod 4
€5 factona) product of all the mtegers from n to 18 {

as to —.VA.. .
l// leulated then, it wij] be = 5040309+ =12 int z,y;
=Y - = -

For example ; |5
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jolution @

L,
/Program to find out the greatest common divisor of the two

/integers.
T,
mport java.io.;

mport java.util.”;

slass GCD

ﬁ

i

public int ged(int a,int b)
{

int temp,ans;

if( b< =a && a%b ==0)
return b;

else

{
if(a<b)
return(ged(b,a));
/*the divisior should be less than divident*/
else
ans = a%b;
return(gcd(b,ans)); //call to recursive function
}

}//end of function
public static void main(String|[] args)throws IOException

{

int ans;

GCD g=new GCD();

System out.println("\n\t\t GCD Of two integers");

Systenm.out.printin("\n Enter first number: ");

BufferedReader buff=new BufferedReader(new InputStreamReader(System.in));
nt a- ::::E.U:31::U::.Emzr_:i?
System.out.printin("\n Enter second number: *)
int b= _::52.UsEo:::E:._omar:,ccr

ans —=g.gcd(a,b);

System.out.printIn("\n The ged of "+a+" and "+b+"is = "+ ans),

}

'

Output
GCD Of two integers

nter first number:

nter second number-
he ged of 15 and 18 is = 3

TECHNICAL PUBLICATIONS - An up thrust for knowledge



i g using i t Onentod Programming using J
; amming US: —~ ot Orte qre g using Java 27

et O rented Prog ‘u m'?: ‘ sand Methods

oot = d _?aqb:Q: e - |

B Rocursion a" e — ) ~

yparison boetween e Recursion .

e void area(ObjDomo o)

Sl Jteration _ - .
Sr. . i S|
zH. Recursion is @ process ol execuling int rosult - (height Fo.hoight)*(width o width),

; i > \ 3 3 ey
Jf executing certain et of instructions repeatedly by Callip System.out.printIn("The arca is " | result);
oss ¢ : ale . 2
" s a _51,%‘,_:.:..1:, vithoul celt function repeale Ay g }
ns N ! ~
ctron
Instead of making use .4_ lor, :__:_c. class Demo |
qions AT lo-while the repelition inccode expgy public static voit main(String arg
e tundtt do-w : s the samme § _s?. (
2 W help of for W obtained by 3 oM Uncliog -
I\ & . N P e .
. e constructs and again over some condition. ObjDemo objl = now ObjDomo(2,3),
3 Objbemo ol now ObDomo(10,20),
| e elfiient The recursive methods are lesy c:mzesp = objl.arca(ob)?2),
 methods are me
The tterative me .
3 o of better evecution v_::_. —
is loss Memory ulilization is more in recursiy, }
Cateralion s less.
4 Memory utilization by iters functions
Output
o] | Recursive methods are complex Lo ~javac ObjDemo java
: N maent.
5 It is simple to implemen implement. o DIREE
{ o use ecursi sthods bring compac ho aroa is 276 =
b The lines of code is more when we use Recursive methods bring compaciness g fho ¢ 5
the program bi .
-— _Program Explanation

iteration.

[EE] Passing and Returning Object from Method

EXXEH How to Pass Objects to the Method ?

The object can be passed 1o a method as an argument. Using dot operator the oy When an object
value can be accessed. Such a method can be represented syntactically as -

Data_Type name_of method(object_name)

{
}

Followin,
parameler passed (o

//body of method

this method is an object.
Java Program[ ObjDemo java]

public class ObjDemo {
int height;
: int width:
Mug.omao?: hint w)
height= h;
width = w;

— TR
Y Y
e ST T T T

f & 3 v , . 1 H
IS a sample Java program in which the

TECHNICA( v:/‘l\l\\

BLICATIONS™
NS - An Up thrust for knowle,

Is ang

j. . 8

Classes, Objec

The method,
hjl using which

widlh values ol

object Lo be passed.

initialization.

| A,w 721 How to Return an Object from a Method ?

method area is defined We can return

Java Program[ObjRetDemo.java]

iblic class ObjRetDemo {
int a;
ObjRetDemo(int val)

{

}
ObjRetDemo fun()

N

a=val,

TE sttn\:. PUBLICATIONS - Anup thrust for knowledge

dge

arca has object 0bj2 as argument. And there is another object named
the method arca is invoked. Inside the method area, the height and

invoking object are added with the height and width values of the

needs Lo be passed as a parameter (o the function then constructor s

buill. Tence we have Lo deline constructor in which the values of the object are used for

an object from a method. The data type such method is a class type
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Now using the object of the class one can
icess the members of that class with the help
f do operator.

The object has physical reality that means
pject occupies space in memory.

Consider a case of reference creation.
onsider following statements

st objl=new Test();

st obj2;

j2=objl;

Here obj2 is a reference variable which
oints to same object which is pointed by
bj1.

Now if we assign 7
»

objl=null;

obj2

Classes, Objects and Methods

HEAP

obj1

Fig. 3.10.1

Then it does not mean obj2 is destroyed. This means that obj2 will point to the same

|
,Emﬁ but obj1 will not point to any object.

,“ public class Test {

public static void main(String args[]) |
Count myCount = new Count();

int times=0;
for(int i=0;i<100;i++)

increment(myCount,times);

System.out.printin("times is "+times);

/

c.count++;

times++;

J

/

class Count {

public int count;
Count(int c){ count=c; |

Count() count=1; |
/

sl R Give output of the following program :

System.out.println("count is "+myCount.count);

public static void increment(Count c,int times) {



—
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| wca calculate_spi() _u

{ for(int 1=0:1<10_of_sub_registered:i+ +) y
_Azoawamxoug_sma_; equals('AA")
gradePoint[1] =10,
else Enaam-ocgzﬁa___lmn.:ﬂm?v.w.:
gradePoint[1] =9,
else if(grade_obtained|i]. equals("BB")
gradePoint[i]=8;
else if(grade_obtaned|i|.equals("BC"))
gradePoint[1]=7;
else if(grade_obtained|1).equals(*CC"))
gradePoint(1] =6
else if(grade_obtaned|i) equals(‘CD"))
gradePoint[1]=5;
else ifigrade_obtamed|i] equals("DD"))
gradePomnt|i] =4;
else figrade_obtained|i] equals("FF))
gradePomt|i]=0:
sum =sum-~+sub_cred:t(i)*gradePoint]i];
Total credit=Total _credit +sub_credut|i];

spi= sum/Total credit;
System out prmtin("n SPI= "+spi).

public static voud main(Stning (] args)

1
Scanner = new Scanper{System in)-
Student obj=news Studens():
Smng stor
mt o = [nteger parselnt(argsi0|).
tiin <= 0)
f

System out printin{"No student 15 registerad''},

forfing }=03<nj+ +)

System out printin(™ 5 Enter The record for Student#” + (3~ 1)1
forime (=0 <oy 20 _of sub reqstereda+ +)

System out prantini"Subject Code *+obj sub_code(i)
System out prmtin("Creds pomnts °+obj sub_credstiif)
System out printin("Enter the Grade ),

S =g nextline()

ob) grade nitamned). - str.

——

i

[ —
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Classes, Objects and Methods

}

obj nEn—:mS\mEcn

} !

wethod to create

Review Question :

an object usig new operaty,

>

v, Explain the

o operato

[EXEH this Keywor
When a calling object W

The this is a keyword :mma. fo "
refer to class's hidden data fields. Fo

1 Wiat i the

own values then the this reference is,

its .
nts to refer 1 . ,
a s reference. Using this reference W

r making the thi
r example |

|
|

i of calling object.
means assign the value of a to the data field a

Java Program E._mmx&_um:_o._.ﬁm_
public class thisRefDemo {

int height;

int width;

thisRefDemo(int h,int w)

{

Method1: this reference

this.height=h;
this.width=w,

}
thisRefDemo() Method2: this reference
{
N this(10,20);
}
void area()
{
.mwmﬁma.oﬁbaa_i__ZOS_ The function is called ")
1nf =height*wji ‘e
Tesult=height \M%:_.Ema this.height and height values are the m%L
. ere this.width and widt
} m<w35.o="bu§§_.§m area is "+result): A s P

[

class thisDemo {

| public static void main(String args||)

1 {

thisRefDemo obj=new thisRefDemo(10 10);
obj.area();//call the to method o
thisRefDemo objl=new thisRefDemo();
objl.area();//call the to method .

Output

F:\test>javac thisRefDemo.java

F:\test>java thisDemo

Now, The function is called...
The area is 100

Now, The function is called...
The area is 200

Program Explanation

In above program, we have written a simple method area for computing the area of
rectangle. For calculating the area of rectangle we need the height and width values
Each time an object is created to invoke the method area. While using the first object c_u“
the parameterised constructor is used. The values passed as parameter are assigned z_u
the data fields height and width using this referer.ce. Similarly the simple constructor is

used to create another object objl. In this constructor the this reference is used to pass
the values to height and width.

when we create object obj1 then
thisRefDemo objl=new thisRefDemo();

White creating the object the
constructor is invoked

|

thisRefDemo() « -

{

Invoking
another
construclor

this(10,20);

10 gets assigned to height and
20 gets assigned to width

void area()
{
System.out. tin(\Now, The function is called...");
int result=height*width;//here this.height and height values are
the same
//here this.width and width values are the same
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Finalization is the facility provided by the Java for the classes for cleaning up the
native resources v&on.n the objects are garbage collected. The garbage collector is unable
6 no::o._. the n_om::._m up of :3:6. resources which are used earlier. Then the
ﬂmmﬁo:m:u__:v\ of cleaning up those native allocations falls on the object's finalization
hOQG.

Thus the purpose of finalization is to clean up the native resources used earlier. The
finalize() method must be run before invoking the garbage collector.

mmmu Access Control and Modifiers

Access modifiers control access to data fields, methods and classes. There are three
modifiers used in Java -

o public ¢ private o default modifier

v:w:n allows classes, methods and data fields accessible from any class.

private allows classes, methods and data fields accessible only from within the own
class.

If public or private is not used then by default the classes, methods, data fields are
assessable by any class in the same package. This is called package-private or
package-access. A package is essentially grouping of classes.

GTU #\Winter-14,'Marks 7

'For example :

package Test; package another_Test
public class classl public class class3

{ {

public int a;

int b;

private int c;
public void funl() {

void My _method() {
class1 obj=new class1();
obj.a;//allowed

obj.b;// error:cannot

} access
void fun2() { obj.c;//error:cannot access
} obj.fun1();//allowed
private void fun3() { obj.fun2()//error:cannot
} access

N} obj.fun3()//error:cannot

‘public class class2 access

| }

| void My_method() { }

class1 obj=new class1();
obj.a;//allowed
obj.b;//allowed
obj.c;//error:cannot access
obj.funl();//allowed
obj.fun2();//allowed
obj.fun3();//error:cannot access

TECHNICAL PUBLICATIONS - An up thrust for knowlodge
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va Program
I I ETET I L0 E I L1111 110011011110101711

Demonsliating the concept. of nested class

i
porl java.io.”;

port java.util.”;

fiss A

t a=10;
pid show()

B obj B=new B();
obj_B.display();

ass B
oid display/()

System.out.printIn("The value of a is = "+a);
ublic static void main(String]] args)

A obj_A=new A():
obj_A.show();

Output

e value of a je — 1N



of the outer class.

The access chain will be

A— object of
3.15.1 Access chain

hod of class

class A—=Met

Object of

Fig.

above ﬁ_.omgg

However if We make some changes 0

raise SBE_E error
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

i lass
//Demonstrating the concept of nested C
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

import javaio.™; -
import java.util.”;
class A
{
int a=10;
void show()
{
B obj_B=new B();
obj B.display();
}
class B
{
void display()
{
int b=20;
) System.out.printIn("The value of a is = "+a);
}
void find|()
{

W

System.out.prin
} tin("The value of b js = "+b);

Mc.cmn static void m
A obj_A=new A();
) obj_A.show();

an(String|| args)

}

.
mnx.ﬁn.: UCw,r_\h:x
CATions™ ,

A. The class A has o wv\\
€ f
W

|anation lass
program EXP . within the €& ;
" program the class B 15 MS”_: 5. The class B defin
n above am, . class
e P function © ner class
hich invokes the . { means M
&62%.; r__em T variable 3 of class A Tha
which invo ‘

class B— Method of class B —= Variable of o W EITA [ ((.])]

m\mﬂ Oriented Programming using Java 3-41

Classes, Objects and Methods

es a funcy .
on 4 The boldfaced code indicate:
a; indicates those changes. The compiler error "cannot find
B nd symbol"

can access (} Yeror will occur f i
S (he or variable i
o _ _‘ : b. That means the inner class is not i
ater class (after the closing bracket of inner class) = Tt oAl e e
: 'r class

i Thus the nested class B can be defined within the class A

Inner classes are t
< de the oth i he nested classes. That means these are the classes that are defined
S: er classes. The syntax of defining the inner class is - e

cess_modifier class OuterClass

//code
Access modifier class InnerClass

//code

|
sllowing are some properties of inner class -
e The outer clas i i

ass can inherit as many number of inner class objects as it wants

e If the outer clas ing i
! ass mJa the corresponding inner class both are public then any othe
ass can create an instance of this inner class r

e Thei — :
inner class objects do not get instantiated with an outer class object.
» The ouler class can call the private methods of inner class.

* Inner class J g
ass code has free access to all elements of the outer class object that

ACS—»::W :
L : —TC :1_30—- class __ 1Sav :. —_v. Sa 1 P T AsSS S rap n
— S i ari —_ wi
S S ith s¢ P S > 2 56" i
UC n_ﬂﬂc,ﬁmcﬁm _;AQ ::m, € T me name :.:.3 :Jﬁ oute ﬂ_p SS S va T.——. _F. ca
GC—O_ﬂ—Lﬁ. .ﬁjn-BO.—T._.J,.,::.__.;U_C name

Mro.?. are four types of inner classes -
tatic Member classes 2. Member
4. Anonymous Inner Classes

Inner Classes 3. Local Inner Classes

. V~| s . e i . ] \
his inner class is defined as the static member variable of another class.

inner class.

Static members of the outer class are visible to the static

TECHNICAL PUBLICATIONS A up thrust for knowledge
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At
W

Jole Static c1ass InnerClass

cole

A\ Wember \nner Classes

.
r

v This ype of Inner c\lass 1s non-static member of outer clas

Loca\ \nnert classes

This diass 15 defined within a Java code just like a local variable
v \Local dasses are never declared with an accese specifier.

v The scope inner classes is always restricted to the bl
dediared.

ock in which the:

v The \oca) dasses are completely hidden from the outside world
[ynkar

-



ibstract class A This method is so abstract that

L it has no definition body.
abstract void funl(); This is an abstract method.
void fun2()

{
System.out.println("A:Infun2");

}
}
class B extends A

{

void funl()

{

System.out.println('B:In fun1"):
}
\

class C extends A
cid funi()

System.cut.println(*C-In funl)

Y R T SN



: HIJpvs -
0
int pase,height;
couble &

void initi'un()

{

hase

d !

ahstract voic compute_area(); //pure virtual function

- h:height=6;

}

| class

{

public void compute_area()

1

a=(base’height)/Z;
System.out.printin("\n Area of triangle is "+a)

triangle extends shape

.
1

4}
}

class Rectangle extends shape

{

public void compute area()

{

a=(base "height);
System.out.println("\n Area of rectangle is "+a)

public class Test

public static void main(String|] args)

{

triangle objl=new triangle()
ohj1. mitFun();
or_,._.ooﬁﬁimlmamm:"

wm.onm:m_m objZz=new Rectangle()
oEw,E:m_:Dc“

oE.m.ooEUE.m area():
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. riented Programming using Java )
object O S LA 3-49 Classes, Objects and Methods

- A no-arg constructor that creates default fun
- A parameterized constructor initializes the fan objects to given values

- A method named display() will display description for the fan. If Sm Jan is on
the display() method displays speed, color and radius. If the fan is not on, ::.\
method returns fan color and radius along with the message "fan is off”.

Write a test program that creates two Fan objects. One with default values and
the other with medium speed, radius 6, color brown, and turned on status true.

Display the descriptions for two created Fan objects. [Refer example 3.6.4] (7]

Q.3 Define the Rectangle class that contains :
Two double fields x and y that specify the center of the rectangle, the data field
width and height A no-arg constructor that creates the default rectangle with
(0,0) for (x.y) and 1 for both width and height.
A parameterized constructor creates a rectangle with the specified x, y, height
and width.
A method getArea() that returns the area of the rectangle.
A method getPerimeter() that returns the perimeter of the rectangle.
A method contains(double x, double y) that returns true if the specified point (x,
y) is inside this rectangle.
Write a test program that creates two rectangle objects. One with default values
and other with user specified values. Test all the methods of the class for both the
objects. [Refer section 3.6.5] [7]

Q.4  State whether any error exists in the following code. If so, correct the error and
give output.
class Test {
public static void main(String args[]) {
A a = new A();
a.print();
/

/
class A {

String s;

A(String s) {

| this.s=s;

| /

public void print() {
System.out.println(s);
/

} [Refer section 3.6.6] Ll
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Q.6

Q7

oy 1imES): ..
. 3.%5,?5.: i ..\3,635355
- 1 ?:ii.%:i is " "
“.:‘m?..mm‘ ) 2 E imes)
w tem.out printn( times IS
System.out: | |
int times) 1
\ tic void SQSQ:G ount C.
hlic stalt
pu
h.mQ:E.ll.‘
times=~,
/

)
J

class Count {

public int count;
Countfint ¢)f count=c; }
Count(){ count=1, |

/ [Refer example 3.10.1]

Summer 2013 |

Declare a class called coordinate 1o represent 3 dimensional can
coordinates (x, y and z). Define following methods :

-constructor

-display, to priat values of members

-add_coordinates, to add three such coordinate objects 1o produce a rest

coordinate object. Generate and handle exception if x, y and z coordinates ¢
result are zero.

-main, to show use of

above methods. |Refer example 3.6.7)
It is required 1o compute

SPI (Semester Perfyy. , tudents of
college for their reg Iformance Index) of n stude

Istered subjects in 4 semester:

S ¢ = )
alled studen; having \c\\a:.:ﬁ data members -

and sp; : » Subject code subject _credits, gr 5&.«\%

~Define
fi Constructor qyq caleulate Spi methos

-l s S R

-
/ niect Onented Programming using Java 3-51 Classes Objects and Methoo
“ l\.\( .

8 -Define main to instantiate an array for objects of class student fo process data
3

| of n students to be given as command line arguments [Refer example 3.10.2] (7]

Winter 2014

— ) —

| Q.8 There is no destructor in Java. Justify. [Refer example 3.6.2) 131

hw Q.9 Discuss public. private protected and default access modifier with example.

§ : :

,_ [Refer section 3.14] .,
Qac
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Inheritance and Interfaces
|6
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Syllabus

Use of inheritance, Inheriting data members and methods. Constructor in inheritance M
inheritance - Method overriding hamdle multilevel constructors — Super keyword Stop Inheritance
. Final keywords, Creation and implementation of an interface, ::S..\E.m reference, Instance of
operaror. Interface inheritance, Dynamic method dispatch Understanding of java «
class.Comparison between abstract class and interface, Understanding of system.out.println —
statement.

Contents
4.1 Use of Inheritance

4.2 Inheriting Data Members and Methods
4.3 Constructor in Inheritance

4.4 Multilevel Inheritance . ... ... ... ... .. . .. Dec.-10 -+« vvvmnee Marks 7
4.5 Method Overriding — .................. May-11, 12, Winter-13,14 - - Marks 7
4.6 Handle Muitilevel Constructor

4.7 Super Keyword

4.8 Final Keywords

4.9 Concept of Interface . .............. ... Summer-13--------- - Marks 7

4.10 Extending Interface

4.11 Creation and Implementation of an Interface

4.12 Interface Inheritance . ................. Dec.-10, 11,Winter-12,14 - - Marks 7
4.13 Instanceof Operator

4.14 Polymorphism ... ... ... .. ... .... May-12,Summer-13,14

4.15 Dynamic Binding

4.16 Understanding of Java Object Class

4.17 Comparison between Abstract
Class and Interface  .................. Winter-14--------- """ Marks 7

4.18 Understanding of System.out.printin Statement
4.19 University Questions with Answers
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Jidts

e
-

il a,
volrdl s a(int o)

vod show ()

wyolerm out printlo(™Ihe valoe of o "),

Jan 1 oxtondn A

it
voltd wet bt )

by i

void show 1)

System ony Prntn("The value of b= "4 b);

vartel maliy



+mmauwf.r53..<oa
+show b(): void

Fig. 4.2 Single \nheritance
we can derive many classes from a singe |

\n SOME PrOGRAMIMING \anguages, R .
Aass. This type of inheritance is called multiple inheritance. But in Java, myl

\nheritance 16 not allowed. In other words, Java class may inherit directly from only
superclass. This type of inheritance is called as single inheritance. That means only

parent is allowed to have in Java.
TH Constructor in \nheritance [GTU Deci11, Marks

The constructor in inheritance can be used using the keyword super. A subclass¢
invoke the constructor method defined by the superclass. The syntax for the supery
e




v ] .
M_R\vuﬂd 1 : ,v; -
% | 1

Inheritar.

ung U*

:

raIm
Obyect onented prog’

N A.
rnhertance and Ir
sritance and Intedaces

in which the deriveq 43 ‘,\Jf

)
mwh_muu B extends A
k

._‘:.‘:._1.

The mult

the subcl further:
o

) “
derves .A
int b

yoid set. bint i)

{

mnt) vod

ot all
15 void

4+ show_a )

yoid show b()

{

m<m:\.:_.c_:..n_..::i..,:_s value of b= "+h)
}

lass C extends B

ik

int ¢
4s0t b1 mt) void : . . ‘
{show b () void void set_c(int i)
{
c=1,
}
void show c()
{
c System.out.printin("The value of c= "+c);
I
+c v
void mul()
+set_c (i int) vod ﬁ
+ show ¢ () voud ik i
Fig. 4.4.1 Multilevel inherit ans=a*b*c;
. 4.4, ilevel inheritance A
9 REEEE TR System.out.println(" The value of ans= "+ans);
}

In the tollowing program, we have created a base class A from which the s

s de A4 , WU a4 L . ‘ . .
B is derived. There 15 a class C which is derived from class B. In the function

can access any of the field in the class hierarchy by ¢ 1 ] f S
C of the field in the class hierarchy by creating the object of class G Blass MultiLvlInherit

‘ava Program[MultiLvlinherit java)
MEEE static void main(Stnng args|})

A ob] A=new A();

B obj B=new B();

C obj_C=new C();
oglﬂ.mmn:wSOf
obj_C.set b(20);
ob) C set_c(30),
ob]_C.show a();
L 4 051 C.show by):

/vw ouuiﬂ,m.uo‘...,lncu
= R




1)

CZ Comuith
) output
\
0
The value of Ws
" — -W
The value © 0 .
The value l%‘ .w 6000 pand multiple
> ans- { ,
S e o demonstrale

yperam ! 3
ros i

v s shott

mherttance
s of inhet
poth tpe

puf nheritance

Solution :
class A

{

int a=10;

}

interface B

{
int b=20,

}
M_mmm C extends A implements B
int c;
int mul()
{
c=a'p;
returm c;

}
}

class D extengs ¢

S AN —
L

ated Programmirig using Jiavi 4-9 - Inhentance a

nd Intarfaces

opjec! one
-

wi:& sum()
|

n._d.o_:.n_,:_:i__\aaz,_a all the three variables”),

a+b+mul();
In(d);

Syst
int d=
m<mﬁm5,o:n.b~::

}

tlass Demol

public static void main(String(] args)
AO obj1=new C();

D obj2=new D(); |
m<m83.05.U::::a._ic_r_U_S:Q two variables");

w<v85,05.§,::53_& 1.mul());
obj2.sum();

Qutput
Fig. 4.4.2 Multiplying two variables

LG 2] Declare a class called employee having employee_id and emplovee_name a
members. Extend class employee to have a subclass called salary havins designation and

S

monthly_salary as members. Define following :

- Required constructors.

- A method to find and display all details of employees drawing salary more than
20000/-.

= Method main for creating an array for storing these delails given as command line
arguments and showing usage of above methods.

Solution :
Llass employee

int employee id;
String employee name;

lass salary extends employee //derived class

mﬁuo Qmmﬁumzo:“
double monthly_salary;
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P WYRINAden ¢

f i .
method cannot be overridee, I accomible 1y —
NV ale
aq The stali method can be Inherited but ¢ g not e
T | LUE OVers ‘._:.Tf
1 Method overnding occrs, only when the name of (he
o ¢ ' e two Imethe ol
__:._:.___:.:. 15 Garmi. A5 and their .._l‘:.
. g weribe abstra . _
ma-:_n_. PRE] Deacri avstract  class  catjod Shape  whic), has  three I
oy . e ' € SUbclasse
Triangle, Rectangle,Corcle: Define oy method areat) iy the abstract ¢ M
" j clae

arid aorrvide hye

srea() i these three subclasaes 1o ), ilate for
5 of Triangle dthelas:

specific object . freal)

C )
wime for e langle and Cjyelp

Solution :

abetract class Shape

{

Sondd calculate area of Triangle of .

double Length, Breadth radiug;
abstract double area(),

}

class Triangle extends Shape

: Triangle(double |,double b)

{
Length=I;
Breadth=b;
}

double area()

{

System.out . print("Area Of Triangle : ")
return ((Length*Breadth)/2):

}
}
class Rectangle extends Shape
{
Rectangle(double l,double b)
{
Length=1;
Breadth=b;
}

double area()
{

System.out. print("Area Of Rectangle : ");
) feturn (Length*Breadth):

}

ﬂmmm Circle extends Shape

.Ho:o_man_ocgm 1)

e —



object onented huma

\\\
- adius =T

}

double area()

{

N circle ! )
utprnt(‘Are2 oy
System 0 s*radius)

return (3 14*radiu

}
} s
class testclas

{

I i sll)
public static void main(Strnng arg:

| = jan 1e(10,20);
?NMWUHMS:MAMM% mmﬂﬁw:mumao.mor
mwma w: = new Circle(10);
Shape obj;

i

MWMQEM.oEbnESﬁou_..Emwcr
m<m~ma.oc€§§cn
obj = rect,
mﬁﬁma,oﬁbnuﬁiog.E‘omcv“
System.out.printin();
obj = cir;
mﬁas.oﬁ.bnuﬁEoE‘Emmcr

Output

Area Of Triangle : 100.0
Area Of Rectangle : 3000.0

Area Of Circle : 314.0

Difference between Method Overloading and Method Overriding

Method Oﬁzomn:sm

Method Overriding

} /J" i
m._.“w.aﬁ.:am overloading oceurs at compile The method overriding occurs at the run U
I_\ - ERE o | execution time.
n case of method o,‘mﬂ_om&b di | o o A
i _ idi |
umber of parameters coo WEW mmm%ﬂo. o] In function overriding the number of para

function. that are passed to the function are the sam®

ons may have diffey,

The overloaded hunct
return types,

G : A pat
In method oy erriding all the methods willF
_ e same retyrn type. e

Method overriding is normally nmlo:ﬁ&

vm_?\.am: fwo classes that have inheritanc®
- Reter section 3.7 ~ e nﬁummvrmt.

ent

Method overloadin ! o

9 1S Darfm. . .
class. & 1% Periormed within 5

Example

Example - 85

Refer section

(-
s

.,m:ﬁman_mmm.m constructor is not given then compiler makes the call using super() as a first
memnmamﬂ_ in constructor. Normally a superclass's constructor is called before the
i subclass's constructor. This is called constructor chaining. Thus the calling of constructor
" occurs from top to down.

Inheritance and Interfaces

1. Explain method overriding and method ove

rloading with the he

Ip of examples
GTUE May-11} May<12,Winter-13; Marks'7
2. Differentiate between method overloading and method overriding with example

-

Handle Multilevel Constructor

A constructor invokes its superclass's constructor explicitly and if such explicit call to

In the following Java program, there are three classes namely: A, B and C. ,

Class A

Class B

Class C

Fig. 4.6.1 Constructor chaining

TEGHNICAL PUBLICATIONS - An up thrust for knowledye



yiblic A()

,. ...‘ .__.
Qustem out.pnntlng ﬁm::c::,_:::_Zvv._:.

pubhe Bt 1)

Cont onntin(i+ - Statement in class B");

N

Syston

3
3

sublic class C extends B

(FE Y |

w

public stane void main(String arg|])

-
8

new C()

1
public C{)

{
System.out.println('4. Statement in class C");

g

Output

o |

\test>javac C.java

\test>java C
tatement in class A
Statement in class B

Statement in class B
. Qtatemant n riace O

fﬁ



Inhentanc

!.fcsa/_e}.

e anper [0 ‘oNi

N Explanation e used the key® :41 1::... _Jr:ﬂq “HHM r_,:.,n. the e
i : we hve B AL O that ¥ ¢ Ve hay,
In the aboy ._ | to the ::”./;.:, ::,:?{_ !:.r.z::,ﬁ ) the class C is _:7“,

<chow_al) whih \ contains e \ _:.:,: to invoke something() we can

::«oﬂ.,!r.:. .:_, B 1s mhented trom class ¢ posed o be Z_...wuz_ in Java. :Ew

from class s i.,j.::u: Ravause s chain 1= supt i

ometingis =

L_MXJ su *'n.« »

Final Keywords
rd can be ;E,:Z

Lac
aring v ariables

438

at three places -
oywe

ods

he metl

class ,
,

[XX] Final Variables and Methods _,.

final. If a particular variable is declared as final the

,mahle can be declared as
41 variable is always a constant. For example -

A vanabhie
ified further. The fin

[

§

The final can also be applied to the method. When final keyword is apy! 1
to the method, the method overriding is avoided. That means the methods those:

o
W el

declared with the keyword final cannot be overridden.

¢ final keyword

Consider the following Java program which makes use of the keyword finil

declaning the method -

class Test

void fun()

{

System.out prntin(M\n H i i
; ello, this function declared using final");
v 1 4,.
class Test1 extends Tect |
{
final void fun()

{

.u m'); )
— . #

TECHNICAL PUE i~ /'\\
ELIC,

- ATIONS™. ap

T A TR ——

System.out prntin(\n Hello, ths another fyp
T lunctio

P thrust for x:os_mamm

xd Programming usmg Java

4 19
Inhentanc _—
(9] : o and Interfaces
) u fance and Interfaces
~javac Test java thut

ava:10: fun() in Testl cannot overnide fun()
oid fun() in Tes

DA
.Hnn.«m— 1
final v

1

i, ove L
vermdden method g final

1 error
program Explanation

[he above program, on execution shows the o 3
¢ error. Because the met

ared with the keyword final and it cannot be o
C

riidden in denived class

| GTU - Dec.-11. Marks 7|

d from 1t Following

Lr.ﬁ_
HE Final Classes to Stop Inheritance

If we declare particular class as final, no class can be deriv
2 rive

am is an example of final classes. Java

—J_.Z..n.ﬂ
final class Test
{

void fun()

{

system.out.printin("\n Hello, this function in base class");
, ;

}

class Testl extends Test

{
final void fun()

{

System.out.printin("\n Hello, this another function’);

}
}

Output
D:\>javac Test.java
Test.java:8: cannot inherit from final Test
class Testl extends Test

~

1 error

4.9

Concept of Interface

interface is similar to a class but there lies some difference between the two.

Interface i ’

The interface is denoted by a keyword
interface o
The interfaces may contain Jdata members

and methods but the methods are not
defined. The intertace serves as an outline

for the class.

The class is denoted by a keyword class

The class contains data members and methods.
.wE the methods are defined in class
implementation. Thus class contains an
L_executable code. o

An up thrust for knowledge
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i
mrerfnd nam extonds inter nel
"] L
g iacs
| ::‘ i\
{ | WOy | L ‘
o Fo
[ jnterface A
" int val
interface B extenas A

means m intertace B the display metho

1y more than one interfaces can be extended.

interface A

interface B

void print_val();

N

w.:mimnm C extends A R
{

1
J
m,‘a:-:::_”ur methods are dec
rethods are not al

P P < . .
e classes ang not in the interfaces.

Hn- Creation and Implementation of an Interface

* ltis necess

* The cla

ATV to create a class for every interface.
Ss must be define

Class

_Name extends superclass name
Plem |

ents Interface name1 .nterface name2

//body of class

/

lared inside the interfaces and  sub-intertaces
lowed to be defined in them. Note that methods are defined onlv 1

d in the following form while using the interface

TECHNICAL PUBLICATIONS - An L

d can access the value of varable val.
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R

P
v roGQramimineg 1s /
e:s.:::_:: d Progra J using Jave 1 77
i Inheritance and Intarfaces
v program, the ace ;
jn above PTOBT mierface “my interface deciare o
, miy  one g '
method. [his method can be defined by class A. T} hod 1
my e s

her met
«Ote that this me thesd

d which s

fined 1N class A and that is another method

Ic : i
( face my interface. That means, a ¢,

ot
he in
_ _ ,_E._._:i in the interface,

1 not declared 1n

i can de \
lefine any additional method which
is no

, The design various ways by which the interf

ace can by :ﬂ;::.!;;,: d by t
i :._,:.L.::_L by following Fig. 4.11.1. )

he class

Interface Intertace
A A
Implements mplements
O_Mmm Class
C
Extends
(b)
Class
C
(a)
S_m__,uﬁmnm Class A Interface Interface
A -
£ [y y
Implements extends 1
Interface | Implements extends extends
E Class B
£ Interface C
i extends -
_ Implements
Class C
Class D
(c) (d)

Fig. 4.11.1 Design of ways of interface implementation

E Interface Inheritance

GTU i Dec<10, 11 Winter-12, 14, Marks 7

! .E:%_o inheritance is a kind of inheritance in which more then one classes are
enved from the same base class

P .Z:_:Eo inheritance is not possible in Java. But still it can be achieved with the help

i .

Nterface. Folloy 'ing Program illustrates it.

Step 1 . s ;

o__w 1: Create an interface in a separate java file. Name it as interfacel.java, write the
w

ng code in it and just save it.

TECHNICAL PUBLICATIONS - An up thrust for knowledge
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pubiie st

"tortacel obl A new A(), 1

__ Fﬁ:,.;z the ob
ntetface ! oby B new B(); _ e oL

IeCl instances

using the interface

Oy A sol ’.1.’4.,:

Wy R oset val(2))
b A show val() _
oy

e R show /L.v.’q

RN favee Zcbn—U~0~5741un.hb¢b

nu//.wb,.u thﬂpvwﬂmﬂfﬂ--—ﬁ
The value of a="1Q0

he'value of k= 100
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Subtraction of 20 and 10" ¢,

’ i ____:___;_

ul
gyaton

! i _,.,,____:_.. A

| _.:__:::___ x, it y)

,.:.._ il

_

X ‘_
nl ¢ Y

ul (n("acddtion funetion m class B: "1 z),
oo

1
Gyl P

|

Coxtonds A
plogi € 0xl

vold Additton(mt e ant ,;

~

e Xy
Systom ol printin("addiion function in class (

N, i)
’

|

public class AbstractDomo

public static vord maimStomg || args)

{

Hh now 1),

Ceonow L),

Systontont printng" )
boaddinon( 10,20,
__._:_____.:.__:::_
Systom oy pronting
addition( 100 200,
0 ________._.::::_
SYstom on Pronting" - )

_
|

Output

el gy,

_:__.4_
O OO0 1 Lo
::____:_._ el

_:__ :_ .:

a0
and 10010




. A
3 SLALC Onal 1 1 = &uU
pudac stanc tnal it p2 = U

pubic void Method P1
System out pontin("In the

public void Method P2

System out printin( In the
public void H..hm”hoa.:m:

. 1("In the meth

method of P2 and Constant is: '+p2)

ethod of P1 and Constant is: "+p1)

d of P12 and Constant is: +p12);

- An up thryst for knowledge




nds Object

} 5 Human extends LivingBodies

ends Human

nHmmm Boy ext

}

public class instanceofDemo

* @Eu:.o static void main(String[] args)

{
Boy Bl=new Boy();

m<mﬁm5.o:rgE:E__,H.sm value of object B1: "+B1);
Human H=B1, _
if(H instanceof Boy)

{

System.out.printIn("It is now safe to downc i

ast th '
Boy B2=(Boy)H; RIS
System.out.println("The value of object B2: "+B2);

}

Output
Ftest>javac instanceofDemo.java

M.,wﬁmmﬁvu,mcm instanceofDemo
" .
e MMEm of object B1: Boy@42e816
e <EM< safe E downcast the object
Db, Emmm& object B2: Boy(@42¢816
nsta i .
nceof is a keyword in which every letter is in lowercase.

TECHNICAL PUBLICATIONS - An up thrust for knowledge
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.msoa pelongin

4 =NEW Al

fun ?U_Dl xX)

\\

ave many forms of the
ke an instance of gy "
hod A() may take
g to another n_mm
ass A and build ; a,

}
c
{

1}

_uﬁﬁbnn
' {

wmmnmxn

~3 s

}
B extends A

plic String tostrng()
P

{ return ‘B

ends B

U:Ucn String toString()

{ return 'C7;

lass mon.\EoGEmEUmEo

public static void main(String|] args

the method ...nm.bao.s of class C
=
=

funinew Oq:..f mnvokes the metn 1ng as
sun(nevs B()).//invokes the method toStngl() of class

fun(new A()).//invckes the method toStmg() of class A

LRSS

void fun(Object ) {

ublic static

D
System gut.prin b\Nnhmu..h ()

Output

cv—tta tho matbh Ao . -
e U IOl Of Fig P

srlbmm s et md | S A e s TRt

0oTng M 0C) CooT s UT e ISsawe
Mhiach: anrdemeribilacn = 5 he wanid




1terface Mylntertace
void display();
lass A implements Mylnterface

public void display() //display method defined in class A
{

System.out.println('Display Method:In class A");

lass B implements Mylnterface

public void display()//display method defined in class B
{

System.out.println('Display Method:In class B");

>ublic class PolyInterfaceDemo

public static void main(String args|])
{

L

Mylnterface obj;
obj = new Al();
obj.display();
oh] = new B():
ob).display().

Output
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class A extends Objecl

{
)

class B extends A

|

class ObjectClassDemo

{

public static void main(String argsl])

roc_.n:mé A();
mwmaa.o:rnzg_:ﬁ._og_“ "+obj
mﬁwma.oc_.uz:._i:og..Smi:mm
}

): "+obj.toString()):

Output

2 F:\ test>javac OEmo_O_mmmUmBo._mcm

P\ test>java o
obj: A@3e25a5
cg..ﬁom_::@c. A

; 3e2

_.moﬁo_mmm_umao

class A extends Object
{

ucw:o String toString()// Method is overridden
String str="Hello Friends|!":
return str;

v }
class B extends A

|

class ObjectClassDemo

(

public static void main(String args[])

%oEn:mE A();
mﬁ”m_.:.o:_.n::ﬁ_:ﬁ..og” "+obj);
mww,mabc_.vza_:ﬁ 'ob].toString():"+obj.toString()):
}

This part
denotes the
hexadecimal
address.

= . F

Output
F:\test>javac ObjectClassDemo.java

F:\ test>java ObjectClassDemo
obj: Hello Friends!!!

obj.toString(): Hello Friends!!! I

'g. 4.16.1 Invoking toString() method
/’/

TECHNICAL PUBLICATIONS"- An up thrust for knowledge
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54 Defining @ P

T.?,r;,np.
am

TF

ackage include the command Enrmmal“b

e Just
gmple: |

cage is
)¢ declaring the packag
C

very

The syM!

15 (
, . A a
. Creating «

x W
beginning of e FI in which the classes are
U < e in w O_.ma

package that has ng Name, I,

age » spac
| , name_of pack®d jefines the name par he
: package = atement d¢ put in th

_ This *,,r.f,n,‘.. {hen the default classes are RO e - _
e s a directory and the name X
Basically Java creales « m
name. mple - In your program, if you declare the package as _
For exa )
e ate the directory name My_Package in the curren; Warl,

then we must cre.
and the required classe .
ve and the name of the dire
g

< must be stored in that directory. Note that the p,.
ctory must be the same. This name i of

[
We can create hierarchy of packages. For instance if you save the requireq Clagg
e : )

the subfolder MyPkg3 and the _umﬁr for this mcvmoE_E. |
C:\MyPkgl\MyPkg2\MyPkg3 then the declaration for the package in your _,a

program will be -

irectory
?.r.rm

package MyPkg1.MyPkg2.MyPkg3;

Review Question

L Explain packages and interfaces by iving exantples,

] creating and Accessing Package

Following are the steps which show how to create a package in Java
Step 1: Create a folder named My_P
Package Ewuu.mnwmao“
Public class A

{

it a;
void set

( 3

ackage and write the following code in a file.
//include this package at the vmnu.basn

val(int n)

)

mnOB.O_F.T....t

}

Wﬁmm packed

eDemo

{ static void main(String args(]) throws NoClassDefFoundError
lic

pub

ﬁ “:QE >:.

bj .
WUMmmn\A\m:HQ.

oE..&mEmu\C“
}

w save it by the name PackageDemo.java. This file must be saved within the
a

:%\—umﬂrmmﬁ.

Q:H.QOJ,

step 2 : Compile the above java program as follows -
ep2:

Fatest>cd My Package

mn/nmmn/§<|wmnwmmm >javac A.java

Now, make sure that the class file A.class and PackageDemo.class gets generated in
the folder My_Package.

Step 3: Now execute the program using the comniand to get an output. Using the
package name and dot operator we can execute the program.

Package name Program name

N/

F:\test>java My_Package.PackageDemo
The value of a is: 10
F:\test>

The Java program
should be mentioned
along with the package
name.

Fig. 5.2.1

This helps to find

Packages then i ca
Example

the CLASSPATH for the executable file. If there is an hierarchy of
n be mentioned by names of packages separated by dots. For

UNGWW@Q.E

- Y_Dackage.another ~_package;

ote that one of the class in the java package must be public.

TECHNICAL PUBLICATIONS - An up thrust for knowledge



Ve can
. s thalt v
. DEEAO:_,::i‘)::& . ,..:.T.;u—_.l 15
‘ ‘ of using |
’ ._m».
wdvant
main

[he
.,.4,,_,.:_._:_”..__(«.

*
M

S \ 2 _-_ﬁ
A | ] S o with examyp
L w\. lo iL?. a :: L.f
vl (
wckagt i I A \
I :‘r: Is ) A

E Use of package

lop a program which makeg
- )

liscuss how lo develop ¢

LN h

Usge

__=

In this section we

) ' Package.
Create a folder name d My P4

p from other package. _v
_
Step 1: w

] .. % ° J

hich contains two methods. We will store (hig clagg in
. v class which contu \
Create one ¢

. ' Package. The code ,
il [his file will be stored in a folder My_Package ¢ code for thy
s e &

named Adjava.
will be as follows-

Java Program[A java]

innin
package My Package; //include this package at the begir q
public class A
{
it a; Note that the class and the
public void set_val(int n) —

/~ methods defined must be public

Public void display()

{

mﬁSE.oE.v::::._.:_c value of a is; * +a);
) .F
}

Note that this class contains two methods namely- set

val and display. By ==..*
value to g variable. The

method we can ASSIEIN Some

stored vy

; A ol
display function disph
10,

Step 3 Now wWe will write
Program will yse fhe
subdirectory My Pack

another jay
methods defined ip
age. The jay

.
4 program named PackageDemo.jd
class A

of £
This source file 1s also stort
A code for this file

18-

- - = e vave 5.5
ppject YT = - —— ) ‘ - Pacn
, 1-833:“.3xuwoOmao._.an_ i
Java

t My_Package.A; //The java clagg A 18 referenceq here by import stat
___EM packageDemo ement
clas

{ plic static void main(String args
—v—_

{ pj=new A(); //creating an object of clags o

b .M; val(10), //Using the object of clasg A, the methogy present

() throwsg 2cO_.....Ecc=..o:E_m:S

oz.m: splay(); //in class A are accossoq
O_q_..a 5

}

. 4 : Now, open the commang prompl
Step 4 - \

and issue (he
run the package programs
Lo

3::2::“ commands in ord
D:\>sot CLASSPATH = ;D:\;

p\>cd My_Package

D:\My Package >javac A java

—_ Creating the classes A class anf
/.lc:%::a Demo Class files

.
D:\My_Package >javac PackageDemo java

D:\My_Package >java PackageDemo t.llgz’c::_:c the test pragram which uses the class
. |_ e of a is: 10 A.Class slored in another il
The value of a is:

DMy Package >

XY Adding class to a Package

. isti kage. I pose following sleps ar
We can add some class in the existing package. For thal purpose f § slep
followed-
i i * java file Ywhich is to be
Step 1@ Write a class (in a separate java file )which is 1 s SR B TAEa]
| vexisling package _Fackage.
package. Suppose | want to add the class B in the exisling package My
freate a Bijava file and store the code in it as follows-

added in the existin,

Java Program[B.java)

Package My _Package; //include this package at the beginning
Public clags

{
Public Vo

{

Wm«.m:_:_ Out.printin(‘class B is now added in the package");

}

_—

1d show()

- st for Anossed
TECHNICAL PUBLICATIONS - An up f




D:\My Package>javac Ajava
D:\My Package>javac B.java
D:\My Package>javac PackageDemo.java

D:\My Package>java PackageDemo
The value of a is: 10

rlace R ie nnwar added in the narkare



Some Mmethog

char readChar() - |t reads . ”
i

character and returng th Ny
character value. .

boolean readBooleany). |, : _
input byte If the input g agy |

then it returns true anq i 2y
zero then it returns fajge Mk
string readLine()- It reaqs
line of the input text
readnt(),read Double( ), readr.
- These funclions are
reading the input ang
returning int,double anq
values respectively,

logy
for

m_oﬂ.: |

Void write(byte bt[])- This |
method is for writing the
bytes in the array 'bt' tg |
outpul stream. |
void writeBoolean(boolean ) _
-This method is for writing
boolean value '

stream .

writeChar(),writelnt,

writeDouble() methods are for|
writing the corresponding typ
of data to the output stream.

Similarly methods |
|

it read()-It reads the byte of V
data ,

int read(byte bt[])-It reads into

~. | ¢1#%°_—

val' to output ___

array of bytes ‘bt'

Name " Description
(Gtream _ For creating buffered input stream
2] QQ_.—-_—..:-_ ) ' -
puffe’ e For creating buffered output stream
Joutput>tr i ‘
ffere : -
pu e Reads the text from character Input stream by buffering th
guffered e Chavacters. =~
- Writes the text to character output stream by buffering the
uffered " characters.
For storing the bytes read from th i .
Gream y e om the stream into the interna
E;m?aw_:_ucﬁm buffer this class is used.
) , For writing the bytes into the buff
{Stream ; ' 4 ¥ e buflfer as an output stream t
9;%.:350:5: class is useful.
- nputStream This class r.m:um to read data of primitive data types from
Data underlying input stream.
- ‘ . This class helps to write data of primitive data tv t
Stream p primitive data types to an
pataOutput output stream.
fleReader B This class is for reading the character files. B
-l_u;méq:ﬁ N This class is for writing the character files. B
InputStream This class is for providing the input stream of bytes.
Enimzmmawmmam_- This class is responsible for reading the bytes and to conv
to character type.
| OutputStream This class is for providing the input stream of bytes.

Exceptions :




_ I ——

3, java.lang
purpose : This package provides core classes and interfaces used in desion

gn of Java
language:
Interfaces :
R < — -
Name Description Some methods
charSequence This interface is for getting int charAt(inf i)- [t returns the
sequence of characters. The position of the character at
read-only access to character specified index.
sequence is provided by this String toString()- This method
method. returns the sequence of characters.
| int length() -It returns length of
| string -
__ —_— e N —— — - S — - —
- Runnable A class whose instance can be
_ﬁ executed by a thread implements
__ S— a Runnable interface. s Ll et ki
Classes -
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) E e £ d HIChiaesw ==r =0 g Tl s A S 1O T 5. -
— > classe: an 15 R

nsed : i - . . .
Joading of the classes E_m‘mﬁ,wm.n.ﬂ is used.

For handling
a provi iding .,cmﬁol 83?_3 am_mnrd mngf _:mn

This class 18

Its a wrapper Lmu,, »oﬂ Uo:Em.wm:mmm.i S

Its a ﬁﬂmﬁ,ﬁ.ﬁﬂ n_mw.n ~O1 Float f-m_..ﬂw‘mm” I

It's a wrapper class for integer values.

It s a wrapper class for Long values. .

s.ﬂ.. ort for the operations such as square root

o T A
on., ang logaritnm

Obgect is at the top of class hierarchy.

!

ram with its runtime 345533# t
<

[¥Y]
=)
)
y
8t}
&
EQ
i
)
..‘
r,r‘

For handling the dvnamic sequence of characters StringBuffer class 1S Uses

—_—

Thus is the most commonly used class in which many important fields ang
methods are defmed
For example err, in and out are the most nogoaﬂ Cnma fields in this ciz

ss creates a thread for a separate execution of the program




v

This interface is for
m&:raw_n numerical
value which is contained
, within some range.

—

——

—————

voidaddAdyistiiont)
._.ﬁC_. __.,-:._..:_,_Tw, ;..::.._.?: nt o«
is added by this method

mt get \Mintmum( - To ab

value of adjustable object
tised.

stenert Adjustment] sgonel |

ents 2:.. :...:..1.&-‘

a1l

n the minimum
this method 15

mt getValuel)-To obtain the + 4], of

adjustable object this method 1 - ed

vord setMaxonumtini Max
for setting
object.

['his method s
maamum value to adjustabl

ootd setMinmmum(ing Min) - This method i
for <etting mirimum value to adjustable

void layoul Conlainer(Conlainer Poot) - For
laying oul the specific conlainer this
method is tsed

Similarly addl ayoriComponent( and
removel ayout Componentt s methods are used
for adding or removing specific components
from the layout.

OE..Q.
For the container class
er o ;
Tﬁ::.ﬁm:mr which is for __m.KC:_ this
interface is used.
pin This interface is for
- deciding the color patlern
for Graphics2D
:_g.,._.:___::....
PrintCraphics Its an abstract class for
Print Graphics context.
| Shape This interface defines
_, some graphical shape of
an objecl.
Slroke R ool a
¢ [his interface 1s used 1o
define the outline of the
Cadkantl shape object.
Classes

P
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Review Question

L Explam package - Java. List out all packages with short description.

I3 static Import

Static import is a new feature added in Java. In order to access static members, it is

L . o C - . 3
sy to qualify references with the class they came from. That means in order I

‘ess the static members of a class , it is a must to write the member along with its

_—rJ .
elonging class name. For example -

Java ?om_.msﬂmﬁmzo_Svo_.r._m,\mu

Ps
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__._____ ghow al)
\
| ..<_.,__:_:___ prntn (" rhe vialue of w4y
|
| [} :it:__r A
.ﬁ.___:_.
| it b
ol cot blint i)
_
h=1;
_
yoid show ()
_ gy
_..E:_::_..._:_.._::__.__; I'he value of b= "+h);
ﬁ
void mul()
{ N a cannol be accessible
mt C;
c=a*b; ~ :

m._\.m_‘m:,.c:_..U:.:__::__ The value of c= "+c¢);

}

class InheritDemo?2

{

ME_U:Q static void main(String args|])

A obj] A=new A();

B obj B=new B();

obj B.set _a(10);

obj B.set b(20);
obj_B.show_a():
obj_B.show h();

obj_B.mul();
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Ty
\
mt a.b, Atry block ,zj__.n_:
a=5 includes the lines for
o which exception must be
b=all; raised

catchl AnthmeticExcepuion )

i

Exceplion is caught by

\ . . catch block A try-catch
System out pnniin( Divide by Zero\n'), pair must exis!

)

System.out printin(’...Executed catch statement');

\

3

Output
Dinde by Zero

LExecuted cateh et atemaent
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- Exce
Objec

re exists some code in the source
. O m- ALOLS i
s rammer does not handle thjs
rogre
the P

pton Im:e.iw

Program which ma

Y cause an exception and if

€xception then java runtime system
ion.

m/hOmi“:

llowing example illustrates how ]
Follo 5

raises the

ava runtime System deals with
exception.

we use an index which is beyond the
When - " Tisice
dsException occyrs, Follow
IndexOutOfBoun

wr:uw—:

4N uncaught

fange  of index then
ing Java program illustrates jt

Program _mxnmuzo:_uqom._.mﬁ_
Java
class ExceptionProg

{

static void fun(int a[])
{

int c;

c=al0]/a[2];
}

public static void main(String args|])

[

,.EH a[]={10,5};
fun(a);

}

}

Output

B Command Prompt

FE:\Mjavae Except ionProg. java

m"/v Java Except tonProg
' X

) Except{on: 2
2 Y java. _u:m.>110<~J&»X@Mwo«woc:au
g ~ou.n : MXMUMMWM:UHMM...( unlExceptionProg. java:
at E

Xcept i JU«; m. n{Exec tionProg.; javaill
P P - | a1 )
Q o9 mal E e

. ‘hich is out of
- - —:LC/ which
use an array g
. “ls an attempt Lo » corresponding
When Java runtime system detects ar 1 throws the cc
’ . ject  anc ! %
*exception  object i ints the stac
bound then if o ‘ts the new excep ¢ eovoeption pml
Nt constructs scription of exception,
\eeption The default handler displays the descriptic
. ; )
:Lﬁc

. . > program.
» nates the prog
. 1 then termi
from the point at which the exception occurred an tionProg.fun and the
» ‘ Exceptio i
[ the method as E rite. T 4186
. » name of the - S
Note that in the above output, the n osition problematic sl
line Mimber ¢ displayed to represent the pos

{s o represent the type ol
s

/ ulOfBour

.c__.,v_ ame of the exception as ArrayIndexO

.

§ UYS the py
£Xe 1 v s code.
/:.T::: that i caused by the above ¢

v
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D aozm:‘mz:m z:Scmﬂmo_.Bmﬂmxnmvzo:
jii) Ve

trv to convert invalid string to number then NumberFormatException

When W€ . . I 3 i
- Following is @ simple Java program that shows illustration of this type of
../.rn_. ._ '

"..ﬂrﬂ_..._ﬂ._—.dﬁ.

public class HumberFormatDemo

\

~hlic static void main(String args||)

A
ay

__

Stnng str="Hello'; o

mt mcauEﬂmmma._umﬂmm_:zm:-r\\Mxnmnzos gets raised due to this line
System.out.println(num);

)
)

ateh(NumberFormatException e)
{

System.out println("Caught Exception "+e);

———

Cutput

!
ﬁmg\_mcmn

rec NumberFormatDemo java
...|M—.\.u_m__kmw W

LF._._:T_T_\#H«:.HZ.\L N armms



try

| //exception OCCUIS

1

nmﬁnz
{
}
{
}

{

Exception_type e)

. //exception is handled here
catch(Exception_type e)
_..//exception 1S handled here
catch(Exception_type €)

...//exception is handled here



. youd main(Stong arasil
. .dﬁ_w

*,:7_:.. _

__ 10,0 |,

! d

[y

A

I i Z.

__. .r::,__—:.__:...d..%...n.ﬁ_.—___,:_ { d

.ﬂ:r-_-

___...:.._

pntin(n catch block: "t e);

__.!.J...,T._: ..:_: |
|
nally

1
:__T_ |)

y out puntin(‘Fmally block executes without occurrence of exception),
Qyslel

rom out printing Finally block executes on ocenrrence ol exception");
Syste

——
-

Output
m catch block: java.lang ArithmeticException / by zero

3:..:{ T_fr.r axcecufes on occutirence Z_ ..i._m_....p.._J_J__.J___



T T A TT T T mesmeasveasasyy
L ]

“eeVHAUUSIN USIng g
Towg

e ¥

J

[
-
F

n.... =Ll g o sk oy v o "4+
SWOLIL VOIU .L.-_H...

[«

a.mt b) throws ArithmeticException

AT

aiAnthmeticException e)

rstem.out.println('Caught exception: "+e);

Qutput
aught exception: java.lang.ArithmeticException: / by zero

o : . s ‘21110 210, ._..._dmm
In above program the method fun is for handling the exception divide by zero
an arithmetic exception hence we write

C




[

I i
Int m_:u:o,m_r
fun(a),

w the difference between error and nﬁ.nﬁt:o:. Sww:
o th . . )
oyumentException usme try-cat_ e ap,
rqume ntExcey g try-ca ,\5\:@ : 3@;
‘ " th

§.3.2 M:\T‘ L:,\ 2 \ M
) ) Qs
! \ ndle 5..45:,___.2 :Q.? 1, \;./

o handic 1R )

:H ~$

Solution : .
thrown if any kind of unusual condition

that the exception could not be ¢

CCurg th
aughy ,

Exceptions : Exceptions are
be caught. Sometimes it also happens

rogram may gel terminated.
When any kind of serious problem occurs which could noy bo 556
b .

n.m.y_

At .
ndy

Errors :
ke OutOfMemoryError then an error is thrown.

Program for InterruptedException

lass MyThread implements Runnable

public veid run()
{
System.out pontin(Thread currentThread().getName() + ° started");
try |
{
Thread sleep(10000);
for(nt1=1.< 10, i+ +)
{
if (Thread Interrupted())

{

System.out
-Out.println( n.
break: “terupted’),

}

}
}
catch (Interp,

{

M(m:w U
m out )¢ _ H::uma Oc:m
v ::—3 -

Eoumxnmvzos ex)

Pretemout Println( ) + " interrupted");

.._. c.@mﬂzm:umc + " stopped"):

v

— new Thread(new _S.\m_::umac "Th
— new Thread(new g«\ﬁ:acmacn _43”8
— new Thread(new g‘\ﬁ:aowa: _.j:”ma #2"),

sart():
%%m.m_%naooow

Thied ]
ﬁm Emmq_.:uﬁc.

start(); |
M:mmuim_mmnﬂmooov.

(3 interruptl);

Output

Thread #1 started

Thread #1 interrupted

Thread #1 stopped

Twread #2 started

Thread #2 interrupted

Thread #3 started

Thread #2 stopped

Thread #3 interrupted

Thread #3 stopped

Program explanation

Whe : S : ;
e mo: ” ﬂ__:m& starts its execution, on Interrupting that thread during the sleep, an
n . . .
p nterruptedException gets invoked and the catch block gets executed.

i) Program for ___mmm_>6:3m=~mxnmuzo=

ﬂmmm StringDemo
Public static vyos
vo i :

* 1d main(String args|]) throws Exception

Strin

gT = P

Mfca P=u ,_mm,w%__.m love to program in Java',

tring ¢ _

m<mﬂm8m0w“.~ﬁ ” H.H@UHDOQEXHU. __M“Hum@__v“
x Printin(resut):

Ptiop ;

In thregq .. Output
€ad "majp" java.lang.IllegalArgumentException: lllegal group reference

at .ﬂm<m. s
utj],
Hmomx.gmﬂo:ma.mvbmbnwmv_momamach_sos\: Source)
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-_U I...-I‘ o -'» Ja ed | 1
a ArsthmeticExcepton e) |
e amgt promfivet meaEINT Catoh )
-l e
- w
l....|;| &
: -
- a"-n.uo-_lq:....., mia .Juzn~u§. )~
N :
Nl ificC .HJ._ru al) |
T
P sr==d )
mt x=0.V=U;
mi =XV,
Cutem.out.printind "value of z="+z);
SysidT 1.0} , Tirfi t f == +2),
| catchi NumberFormatException e) {

System.out.printin( "method a:catch”);

| fmall v {

Sustem.out.printin( “method a:finally”);

1)

;..

GTU : Dec.-11. Marks 4
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i To show ,.“E,:__‘,: run lime errap
l _f.:_.__:._:._ /:.ﬁi:.._._ this »./:._4::: must be rarsed,

This is the most general type of
Exception c,,,:._.:::..

_ ‘ . This type of exceplion indicates
ClassCastxception that one tries o castan object g ,
. . «
type to which the object can no| b

casled.

This exception shows that a
method has been invoked at an
illegal or inappropriale time. Thy
means when Java environmenl oy
Java application is not in an
appropriale state then the method
is invoked.

IllegalStateException

E— Checked and Unchecked Exceptions

e There are two type of exceptions in Java
o Checked Exception : These lypes of exceptions need to be handly
explicitly by the code itself either by using the try-catch block or by using
throws. These exceptions are extended from the java.lang.Exceplion dis

For example : 10Exception which should be handled using the  try-Gig
block.

o UnChecked Exception : These type of exceptions need not be handled

exphicitly. The Java Virtual Machine handles these type of exceptions

These exceptions are extended  from java.lang. RuntimeException clas
Farexample @ ArrayIndexOulOfBounds, NullPointerl-xception,
RunTimelxeeption.

|

Differentiate betieen checked and wnchecked cveeplion

EX3 Custom Exception

L _'/ﬁa ¥, i p ;. .
can throw our own exceptions using the keyvword throw.
e |he .
he syntan for throw M oul own exception s




Lia== ==

_Dm.ﬂﬁmﬁﬂwﬂuj —I\
\\\\\\!_ ArithmaticException
mOmmxnmE_o:

A

A= sl

p— i
tFoundException ClassCastException | | NumberFormatException
| FileNo

- -

M __noﬁamacm_.mxnmn:o: <] lllegalArgumentException
a

- lllegalstateException

C:_So,...ﬁlom”mxomnzo:

< NoSuchElementException| | ArrayIndexOutOfBounds
Exception

<] [NndexOutofBoundsException

= NullPointerException

Fig. 6.5.1 Exception hierarchy
University Questions with Answers




Multithreaded Programming

0S5
M‘.\\av:m nread \:.:.E.:..:‘E.:.m. Thread class and runnable interfa. . Thre
[ ,,..,:w‘\,‘nw_‘.\n\hﬁn:”_ Thread communication, Deadlock o
R : ”
-1 Use of Multithread Programming
28 “hread States cerrreeeeeen Dec.-11 --- - - .. Marks 4
-3 Thread Class and Runnable Interface ... May-12, Winter-14- Marks 7
74 Extending Thread Class
75 \ab\mam:::n Runnable Interface
76 Thread Priority
77 Multirthreading oo June -11, Summer-13
.................. Winter-12,13 - - - - Marks 7
78 Thread Synchronization .. ................ June-11,May-12
.................. Summer-14, Winter-12 - -+ Marxs 7
7.9 Thread Communication . ................. June -11,Summer-13
.................. Dec.-11 ----+-+----++-- - Marks 7
7.10 Deadlock
7.11 University Questions with Answers




Multiprocessing |

Program or process 1s a :_:amam:a:u_

of multiprocessing environment. |

Multiple programs get executed in
multiprocessing environment.

——

— — . - - e —— e —

During multiprocessing the processor
switches between multiple programs
processes. —_—

e —————————

. a - —F— _
It is expensive because when a _a_ag__. _

process uses CPU other processt has |
wail.

— - R

with

——
|
It is less efficient in comparison |
_ multithreading. \\\\\\\_
i, - A .

It helps in developing efficient 0P

~ System programes. R




«lending thread class and the other is by implementing the

ams
PO ce. . .
{hrc¢ Jble inte 30:5& is the mosl important method in any threading program. By
_E::j% run( " ethod the thread's behaviour can be implemented. The run method
¢ . g thiS -
,_e:wm written 25 follows
can
plic yoid run()
p : i
{ jstatements 1T implementing thread
1 king the thread's run method the object of a thread is required. This object
, For invOX™ d by creating and initiating a thread using the start() method.
can be obtain®

in detail. Write a code to create thread in [AVA.

read life cycle

" Explain th

m— Extending Thread Class
e to extend a thread class is as given below -

| The procedur

Step 1: The main class must extend the Thread class.

Step2: A thread is
initiates the execution of thread.

created in the constructor using the start() method. This method

Step 3: Override the method run() by writing the code required to execute a thread.

The illustrative Java program is as given below -

Java Program[Thread_create.java]
th
[ FHRR Rk ok kK Rk Ak Ak Kk Rk Rk kR kR KK KRR kA K kK

This |
by mx_w a ,H.m<m program which creates a single thread
. tXtending the Thread class

ALY
oo ok
*kw
| tt&&i&**&i*&»##&ﬁ‘tt**t:titit*t»t*t*t*ﬁ\

tlass Thy
e
{ adDemo extends Thread
misa Btp=t u. ———|Exlends the thread class
I ty, ;
e
?amacwo:mm?cﬂo.. the thread is created
{ o(String s) //constructor
m_:.Hm.

Start (y.
0 ==ttt oxccutaon]




imp y Hwead nrooram R 3 . - ” P
plemanting fuead program using Runnable interface is preferable

/

Co o b gomm /o

pUEIEIENE 1 Ty extending the thread class because of the following two reass

i 1 { 3 ( A8 4T etTs - 1 i ) 4.v ”c.
1G5 2 thread class then it can not extends any other class ¥
3 A » it =
' . 3 | ' [y e |

‘a a wT [ 1 ek cuen A i . - b ﬂn...
read 1 extended ther all 1ts functionalities gel inherited. It

5 18Ya program shows heas : ; » for €%
- T oW o implement Runnable interface

P_casa_mc::mgm; Aayal
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0 a ::: 1 1 mni) /
?:: o |

¥ et
.,z____:
| _;.:___:_'.____:,_:_ #a":
| _,:_::_ I3 bl | [)
I ‘
::n
N3 k),
‘ Lalont oul t:::_: A\l
ayd
b ont printin(\n---—End of Thread# 2.,

._.._:_.._; PR Prod

* (atic void main(steingl] args)
Jic s

__ﬂ#_g

_ A oy new A
r obj2= new B():
Dyl sotPnonty( N |
:~E ._.:.::::;::_ /highest priority
ob)a o

(e out printin(‘Strating Thread#1"),
Systent.

b | start(), -~ | ) | ._
M,_H.o_:.:ﬂ:._:::,::_v___.r:._:a Thread#2");

obj2.start();

Output

ing Thread# 1 )
| M”SM:”M M_“:wwﬁrcm .Il_jz.@:a I'and Thread 2 m_m:@
ratit Y

Thread #1
| Thread #2
B:1

L=
™o

[eelor sl
o Ul W

Thread 2 preempls the execulion of thread 1

~=-End

[

Then Thread 1 Conlinues ils execution

A
A
A
A
A

-

nd (9] il i TR,

Multithi e, il | _:_c_::__:_E:
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Input Output Programming

0

iction fo stream. Lyte stream, Character stream. Feaders and pifer /
e 107 :

“tlee » 177

[ile

r’r’ : € \ ) ” ¥V f

M f' I" edm / Il" ()”’f’”" Wre (Arr, IHI/HI Are /HH/’/ r‘ir/r / f)ul/;ui ,h'r'urn H’rr!r-f / ,f:-f’r-r,f]--;
afsldl i "

jr}:’ Writet I‘Jnf/f’f vl [tecicde

| i“rr

/

41 Introduction (o) Slrearr
ny Typos of Strearms

u4 Readers and Wrler:,

64 File Class June -11,06c.-10

Winter -12 Marke 7

‘ 85 InputStrearn and Qulpul Slrearm
86 File Input Strearm and File Outpul Strear

47 Inpul Stream Reader and Oultpul Stream Writer

u8 FilelRoader and File Wriler
89 Bullerod Reacder

810 Programming [ xamples on 1/0 _ Dec.-10,11,14, Wintor-12,13,14 Mark: /




P
Reader Classes

FileReader
PipeReader
FilterReader
BufferedReader
DataReader
LineNumberReader
PushbackReader
ByteArrayReader

SequenceReader

StringBufferReader



) - o Input Qutput Programmmg
oty v I
g, 2 programm!”’y
" ——— — Dty . . OHQM. GTU .z June ~11,Dec .10, Winter .12, Marks 7
ng Jave i . N
program™nd o L|neNumberReada, - File class
pd PIOY_—_—

. onerted P ’

ect O
om/ Crnr/\rra)’Re""jer

PushBackRead
FilterReader er

I
l

FiIeReader
InputStreamReader

Pipe Reader

stringReader

BufferedWriter

CharArrayWriter

OutputStreamWriter FileWriter
PipedWriter

StringWriter

|||§a|n

PrintWriter
Fig. 8.3.1

tStream define similar APIs but for different dajy types |
e ‘“;d Inpltlﬂns these methods for reading characters and arrays of chang
example, Reader contains thes
int read()
int read(char buff])

Int read(char buf], int offset, int length)

i > arrays of byl
InputStream defines the same methods but for reading bytes and arrays of by
int read()
Int read(byte buf[))

Int read(byte buf[}, int offsef

t, int length)
Writer

and OutputStream are

ok
. ines [hese meth
similarly parallel. Writer defines Lh

wniting characters ang

arrays of characlers -
Int write(int )

Int write(chay buf())

Int write(chay buf

[}, int offset, int, length)
And OulpulStream defines the same me

thods bul for bytes :
int Wiite(int ¢)

f.m Wiite(byte buf]))
int Write(byte buf]), int offsat, int ]ength]

- o o
Y[CHNI(;M PuL,

nliIons'

[
|
\

e Input/Output syste
ork on the . '
< classes lha'-l‘z class works on file and file syslc@ﬁhat m
/\"’”“u"vcver the i‘odﬁ for reading and writing the file contents
il | contain me"]f A File object is used to manipulate the
n file itsell.
408 " o of

seful for storing the persistent and shareq
u
_ Files are

€ans the File class
,)but it describes the
informahon Present in
information,

me ?
s absolu‘e.ﬁlz'jaspeciﬁed by the filenamc.z.‘Th'e filenanrfe can
file is typ]cda iirive letter. Such a specification of f]le‘nam
omplete Pa'he::mple - c:\test\myprogram.html where test s
K For €xd
ﬂlt’f‘ame'

1 lies.
+ich myprogram-htm
whic

elative filename ?

be specified with its
e is called absolute
current director}' in

What is T is a filename relative to the current director
. a e g

The file ]mnr‘elative file name we should not mention the
ing the

g 1f)'m§sl .

(s:espondmg file.

Y- That means whjle
complete path of the

"w
mple - new File("myprogram.htm1") |
o hods of class file and method seek ?
in fi tructors, any two metho
2] Explain file cons
Example 8,4

The file constructor is used in Java while handling the file 1/0. These
Solution :

constructors are there in java.io.File. For example -
File fl=new File('input.dat");
Methods in class File -

L Public String getPath() -

This method returns a string that contains the
used for the file,

path being
2 Public String getParent() -

the single dire
3. Public boole

Cxists Where

This method returns a string that contains the name of
ctory which contains this file in the hicrarchy. s e
an exists() - This method indicates whether or not a particular
You expect it to be,

4 Public boole

an canWrite(
10 this fjje.

/e write access
) - This method indicates whether you have write acc
Soek Methg d

T!ns Methoq
‘PlTlf)' the §

e Melly,
P e

longs 10 the stre.
Ndex frq

d g

llows you to
s ‘he seek() that a
ssFile. The sc ) &
am RandomAcce ) The syntax
jons will start. )
M where the read and write operations will sta
@

= Anup thrust for knowledge

) .

ledge
TECHNICAL PUBLICATIONS - An up thrust for knowledge
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o -

i
¢ |||lll
50

1
.

ava 100
h,onl)u pemo

|
o'
s P |
b e static void main(Strind args|]) throws I0Exception
po
{ e fob) new File(aras(Oh.
" Jean isFile fob) isFile(),
:.\x::)](, n \sDirectory fob) isDirectory();
W -
m;:.l-‘nlﬂ)

{
gystel

els

)

n out |mmln(luh, qetPath() + * is a file”)
fobj length(),

lond jength
ntin(\n The size of the filo 15 “ 4 longth +* Bytes')
os'),

gystem out prt
0 |((|5Dun(:!my)

System.out printin(fob) getPath() + "1s a directory ')
stnngl] s = fob) list(), ‘
System out printin(\n It Contains ),
for int1=0; 1 = 8 length, 1+ +)
{

File { = new File(fob) getAbsolutePath() + /7 + sli])

if (LisDirectory()) ‘ '

{

System out println(s »
it 8 @ > e

} else (sl as a directory’),

{

) Systom out printin(s(i] + " as a file’)
}

elsn

Syston
stem. o '
it printIn(’It 18 not present as File or Directory 9,



P UIPOSE
Jvae--
| ”H‘ “lf'”I(J'J (‘I”‘-.‘_", f
: o) wrile further after e
[ clos 5 )

L If)l.xccplmn
|

|

he rm|]u.|

7 tream and if |
Ing this

”'Nalh'rj ”]ijn 1 will general
- ale

Vi lr'. by

This method cleare output buffers,
il h() Thi
| coid flus I'his method allows to write 3 «

|
!
' ng e h‘.' ) , |
r. i wri“'“nl hll) slream. Bt ] le 1oy dn “lltpui '
ic !
! - This method allows to we |
1 (o(byte bufferl 1) S VS Lo write complete array of bytes tg an ;
} oid writett} oulput stream, ' |
\
: fse i 'thod writes 1o :
\ | te(byte buffer| |,int ofiset, This 'n;( f;'('f‘ .\| Il’lfii ‘nbfr_\lluﬂm the nntpul_f\tn-am from an |‘
Mgt | yoid writetb) array buffer which is CBInning at buffer|offse| ,
) —
-\\. L_/‘ -
m File Input Stream and File Output Stream
that

The FileInputStream class creates an InputStream using which we can read bytes
e )

fom a file. The two common constructors of FileInputStream are -
om "
Methg

e sy FileInputStream(String filename);
FileInputStream(File fileobject):

it In the following Java program, various methods of FileInputStream are illustrated -

| Java Program[FileStreamProg.java]




p— ‘,‘\

]
l 4

The FileOutputStream can be used to write the data (o gy, file
Usinp |
o 0

OutpulStream. The constructors are -
FileOutputStream(String filename)
FileOutputStream(Object fileohject)
FileInputStream(String filename,boolean app);
FileInputStream(String fileobject,boolean app);

The app denotes that the append mode can be true or false. If the n—
true then you can append the data in the file otherwise the data can not be appends
the file.

In the following Java program, we are wriiing some data to the file.

Java Program[FiIeOutStreamProg.java]



f public static

{

try

System.out-pr
num = Intege

}atch (Numbr:rFonnatExcepuon e)
Ci

{

r{al.r,h (IOEzception a)

{
'

I

Enter some number
100
you entered 100

Program Explanation

When we want 1o read some character from the console we should mu
system.in The character stream closs Buffered Reader
we should pace the vanable: System.in 1o Buffered Reader object. Along v
should —alvo mention

InputStreamReader

Examplo Program for OutputStreamWriter

lmport java lo BufforedWriter,

linport Java 1o 10y
by
pont Java 1o Vi
Public clasy €

‘ y,-n',m--.mVln“-rlﬂ«m'n

public granie
{

Btting wiy

n = new InputStreamReader(s

[nputSt ew BufferedReader(in);

pufferedReader
int pum=0:

intln('Enter some number..")
1 parselnt(br.readLine());

e pnmSnackTracc-().

e printStackTrace();

System out println("you entered "+ num),

v unsed for this prirpe ¢

pont java 1o (.NI'[;UL';'IY'/H“V/.'I’.HI

YOI pals

In '
usng S i Oup,, ng using Java
"r," J Programming
“

o main(Stringl] 879

¥ orente

s El“ﬁ.e,edwmer bw = null;

try
{

bw write(str);

gal(;h (IOException &)

bvr cloge();
}

’

!

}

The message written as output
Hello Friends!!|

Program explanation
For winiting the data to the console

Systern.out is a streamn created for wr

fhe contents 1o the conanle we

anbe vinitten 1o the console

3 FileReader and FileWriter

For reading
in Bu’lrn-tll(o'.uh-r class,

Co ;
INstricto g for FileReader

:Altyl'mmlm(l"lln file)
y’:”"‘”"l':l(V“‘)D’W':‘”Pl’” 1d)
| ( fmtsa'lm(.‘mm(; Filenama),
hee Methieys,

used by this class are

A thrust for kriewlecdy®

Writer w = new Outpqutream
bw = new Buﬂemdwmer(w);
System out.pintin(“\n The mes

{ e.prntStackTrace();
}
finally
{
try
{

catch (I0kzcaption ez) {oy prints

5 the sinple text files the

TECHIHCAL PUBLICATIONS A i thrust 1o bremsspe

§
&
8-15
- T————____Inpyg, o,
2 U Pty
T

'/lnu:rrSy.-.mm out)

*53a9e vrritten 45 Gutpyy ¥

.'.:.',Vl’l::',r:(; J

Output

ve need to make yue of BufferedWriter (1.

ting the contents 1o the console

SufferedWriter  and Write rreth

The

And for vinting
s pass the instance of OutputStreamWreiter clas, a
0B : ,

o Buffered Writer Using the object of B

v an inpu

1w the contents

FileReader is used. The instance 1 then wiapped




~z 7y
. %,
Dcscnp\mn
wethod Reads a single charactey Return, ,
represents the character read. n iny, "
' : I:h
{ 11 \ Reads characters into an array 3
pu | nt offset :7‘ mber of characters reag Uy lhe
y(char I+~
e 0 closes FileReader
I€
) <al)
. ader
FileReac i And xo
lo fof sing holepad.And wrile SOMetl.:
xamp red temp.txt using NoOC; ¢ nhthmg o
y file name il
- (reale @ his file ‘
op ¥ Jlowng conlents (01
pitten ol
srybody
alln @VEryLvy -
o kJ wa programming
njoy Java I

vellSee You

ale a
Now creale a

tep 2: |
{ the file created in ste]

ril

it uses FileReader class for ia
Java program that use lmdmg ",
| The code is as follo \

ader(fileReader),

gries
4 oner®
0!
o

]
) pulgurpul P/ogrammmg
———— — =9

) Output
}
I dy
Jo €% p(;ogrammmg
He* java
oy $
B9 iee YO
By {he character oriented data to the file the FileWriter ¢[aq. is used
riling
for *

ileWriter
stors for FileWrit

COnstfﬂeWriter(Fﬂ? ﬁle)ﬂ )
pewriter(String File

r FileWriter i

Meth"dsj?

Method Description

ublic void write(String text) writes the string into FileWriter
14
‘public void write(char c) writes the char into FileWriter

VpubllC void wrnte(char|] c) writes char array into FileWriter
Vpubhc void flush()

ublic void close()
i

flushes the data of FileWriter

closes FileWriter
o SRCARE
Example for FileWriter

Following is a Java program that make

s use of FileWriter for writing the
the text file.

contents to
The instance of FileWriter ¢l

wite method of byf feredWriter
illustrates it.

import java.io.*:

;{)ublic class FileWriterDemo

ass is wrapped in bufferedWriter and then using the

class the conlents can be wrilten. Following program

;{Jublic static voiq main(String (] args)

String fileName =
try
{

‘d:\\temp.txt";

FileWriter fileWriter =
BufferedWriter buffere

buffere,
buffe

buffe

new FileWnter(fileName); -
dWriter = new BufferedWriter(hleWriter):
dWriter.write("Hello everybody’), "
deWriter.write("Wriung Programs n Java is a funll’),
redWriter newLine(\-




1
J

Note : After executing the above program, you just open the

. . . t
d contents are written in this file. Smnp

that the above specifie

I'T:] Buffered Reader

In this section, we will understand how to read the input from
Svstem is a class defined in java.lang and in, out and err are the v ;
S‘\'stcm. Hence System.out is an object used for standard output streamy S of the
and Svstem.err are the objects for standard input stream and error. e ¥l

bt g, :

"
L

COnsole
ariabe i)

When we want to read some character from the console we should
system.in. The character stream class BufferedReader is used for thjs PUrpose |- .
we should pass the variable System.in to BufferedReader object. Along ‘»\'ith ?,I,E
chould also mention the abstract class of BufferedReader clags |

InputStreamReader. Hence the syntax is,

make e

Which _'




4\..- \n_ ..AL
»
yort javi ;:_

st b ileDemo
oublic static vold main(Stning|] args)throws kxception

it count = ()
File fin  novw File('(, /lab/woaord t®t"),

Bufleredbeardor e nevs BulferedReader(new FileReader(fin)),

String FullStr
(17} .T..._.,,__T..u.:

’

wiblelTampSt - br weadLline()) = nu))//if multi-ling input is present in the i

I . : p vy GNAces
/Mhen it 1s collected 1n one string separated by 5p9
FuliStr + = TampStr 4

HATMAT Input = new Scanner(Systam in)

S/Een LAt prntl Enter thee word to be searched from the filer )
WY wordl - input LieszLl )
o

; untifid ™

N Weorad 1 et . , _‘GD
e st FullSy sphiu” *),//Extract words from tnng fo




Jliy
::maomaan. people love Java 3 /s__«.
15 " ” = ”
‘.;2:. :.: \.._.Cm:‘l& T.—\ :R:&N lo a .\.\.?. ~c<:
_ i
; placement. il
jispla , unibe? of et
g di |SPIe
emporary fil o
golution :
import _mﬁ_.wo.._w..
mport JaVAL
class FileDem? g)throws Exception
) Bimﬁ:m: arg
* ublic static void ™
p
* \O, ﬂvﬂﬂ._w. \
it count=0 o lab/word U .
=new w FileReader(fna ;
i Bm%wmmma pr=new mcmma%mmam;:m (Iname));
Buffere
String ?:m:u_m_:n
ing TempStT = if multi-line input i ‘
mﬁzb,wmanmﬁnuu:mmar_smcv_.\_EE\,\ if muiti-ii put is present in g g,
T //then it is collected in one string separated by spaceg
{ "

FullStr+ =TempStrt'
* .

Scanner input=1n
m<mﬁaio=€n::
stnng anuusnﬁbmﬁc“

ew mnm::m:m<m85..5r

"Enter the word L0 be searched from the file: ");

String <<oa-5m:_nmc:mz.mv::_. ").//Extract words from strnng for counting

//no.of occurrences

//Searching for the word1
for(int i=0:i<Word_List.length;i++)
: _*zéoa-Em::.mn:m_ﬂioag
vno==~++. /lcounting no. of occurrences
}

System out.print("\nEnte

String word2 = r new Word for replacement. ),

input.next();

String New Str=FuliStr re

\\H.-;? 1 ¢
pened for vonyy
Lin, .

W\N:EEE::: bw=nay % WEUC i
wsuSES contents are 5& 5

wnte(Ney Str) : Wiitte
prntn(\n The 1
Prnn (T -

place(word1,word2):

redWriter(new FileWriter(fname)),
Ne N o the file
System oy
System out placement is

b done and file is revrtten’).

1 4 Dz
of replacements are "+ count); \\\\\

S:%R.: =
¢
> ’
Q\ n_omo; FileReader(Iram:
b’ zn_?\,:n:u::séx o —_—
pew m::m”:\._:ﬁ_/: 20<<<:_c Contents of the file are \n )
Em\_E:.c_: m_ﬁ _:.:w:a:;:ﬁ:_ —null)
wm.:_m:ﬁaa_o_:e n::_A::A.c.:Um.:-.
m .
syste .
U«.G_Omﬁc.

rogram thal takes inpul  for filename and search word

8 .H.M.,. write &
; arguments
e lines from a file that contains given search word.

.\ M::. and checks whether that file exists or not. If exiots, the o
[/ ’ .
Jay

:::::

Il disp

(0

wh

mo_czo: g .

oort _m<w.~0.-“
HM“ anmmmanwomao

{

public static void main(String args|]) throws I0OException

{

poolean status,
poolean WordOccur = false;
File fob) = new File(args[0]);
if(fob) exists())

status = true,

lse

D

{

status =false;

System.out.println("\n This file do
return; )

203
28]

not exist!!");

}
ftstatus)

{

m::oS;z:xa.: n
String Line

mﬁ::q key .
Wil ((Line

{

new BufferedReader(news FileReader(fob))),

args|1y;
- InreadLine()) 1= null)
Stringy)

f
I

ars

:m:‘:_a Ele - Line.split(" °),

ment.Data) .
;mm_quﬁzﬂ.
r 3

Nnt.eengale
, Fl::.—(nnmw_o_‘nunvuMLau«_\‘Q.\vv

ot
SYStes
] iLern Ot ririewe lo o

)

+ Line <+

i thiee hima
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s
‘(
:Q'\f 1 0"«

2
w. 1 us!
object onented PQQEEE: g us
Object OMeME————
for(int 1 = o=

{

temp m:._a:ﬂ:::” i++)
T GE::ou.munm:o:_t»m:.o:wa\rﬁ::V
el

_:0:;52 ne
ace mt :

wspace _col .

_:O_E_;n:: _mU_m:Sm:El

) B AL

str.charAt(i)))

str.charAt(i)))

it coun
e tter(temp_

_:O:,ﬁ:mo?:._mrm

alphabel \noE: ++,

mﬂomeNmn:mBﬁlmS_: "

ew Strin
Sﬂowm:mcw

token=1n
‘hasMo

E:Lm:owm:

{

Zoannoc:ﬁ.f +.
String mnﬁormz.nmxﬁﬂowmnﬁy

o:m:nnoc:i nmpms@\n:c“

Character Count "+char_count);
‘Word Count : "4+ word_count);
"+line_count);

}
mﬁﬁmE,oE.ﬁduﬁi_
mﬁﬁma.ocrnaczi_
mwmﬁmE.oE.ﬁnEEAHEm Count :

E.nﬂEEﬁ.\yn_umemﬁ Count :

System.0
mv‘mﬁmE.oE.bnE_E:Uﬁ: Count : "+ digit_count),
m<m$B,oE.wnEE__<55m Space Count : "+wspace_count);
pr.close();

TECH!

"+ Eﬁsmﬁvmﬁlﬂoﬂ.ﬁwﬁvn

{ICAL PUBLIC, .
BLICATIONS - An up thrust for knowledge

S Hipuy Oy

Sample

NPUL fijg,
Hello123 -
How are u?

Ty~
v:z._a”, -
oy

I'am fine

Enjoying my job

Q
Enter ﬂ__msm_jmc:uc—

Character 00:2525; W
Word Count 1 3
Line Coyny . 0
Aplphabet g,
Digit Count \
hite Space Couny

6

nt k7

- .

%SSE
b ractList, ArrayList, LinkedLi
s, Abs edList, Enumeration, Vector p
swc\\mw:m. Introudycy
ction 1o
9.1 jntroduction e S
.......... u
g2 Commonly used Collection Classes et Mrk
Aarks 3
9.3 List
9.4 Abstract List
g5 Array List
9.6 Linked List
9.7 Enumeration
9.8 Vector Properties 5
o A s Winter-14 - - - - - ,
o Q?\oQ:o.:o: to Java Util Package e
L niversity Questions with Answers
9-1)

V-




Method Description |

boolean add(Object obj) Objecls are added using this method. This |
method lakes arguments of type object.

|
boolean addAll(Collection collection) Fntire content of one collection can be added 7
lo another using this method.

void clear() In order to clear the collection, this method i

used. |

_

7::_?5n:_:_;:xa_u?n_:T: _u:_.n:cnr:i,.a_.,c__:._.:#. collection conlains i
m__

specific objecl or nol this method is use

|

I 1 P _

of the collection art _:.:;_ |
thod relurns IrliC |

boolean containsAll(Collection collection) If all the elements
in the collection then this me

e | . ines
boolean isEmpty() II's a Boolean method which am_m_._m___:ﬁ
, ole ,_

. . . d- i
whether collection is emply 0Of e ___.:e
collection is emply then it return
otherwise false.

lterator iterator() Returns iterator to the collection.
. od |
boolean remove(Objec _ Lhis :F.._:
. ject oby) bl , romoved by tht \ __
An object can be remc . |

_._,.n_m.

....:.::1 of ob

boolean removeAll(Collection collection) It helps in removing a

= . e
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?qu_iin‘lﬁg.n
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«ing v
- mming us"”
1ad progral”
(m,.,’ one
size():
(st 612
. 1 pnmln
gystem ou

return 0.
)

public poole:
{

Jist.add(e)
Gystem out pr

an I)(l(l(Ol))"Cl o)

intin(list),

return false,

}

public static void main(SmngIl args)

new AbsuactListDemo();

g »mo Obj: PR
istDerr the List");

pnmln("Adding the elements in
je=3; it +)

{
AbstractLs
System out
for(nt 1=0;

obj.add(i);

System.out.print('Size of list =");
obj.size();
Sysxem.out.primln(
ob).get(3);
System,uut‘pﬁ.ntln(”Adding few more elements");
obj.add(4);

obj.add(5);

obj.add(6);

obj.add(7);

System.out.print('Size of list =");

obj.size(),

"Element at 3rd position");

Il»;x)tlidmg the elements in the List e
[0, 1]

0,1, 2]

10, 1,2, 3]

Size of list = 4

Elem iti
; ent at 3rd position

Adding few
m
012,30 o

0123 4,5

List with supporling operations on it.

implcmcnls the List interface. It is used to implement the
amic array means the size of array can be created as per
a variable length array of object references. Initially

class
dyn
ot Hence ArrayList is

- ome ) .
’“‘“"f[tm is created with some in
Arrays ' amray. when the objects are removed then the size of array can be reduced

size :
?:c syntax of using ArrayLi
ArrayList() « Creates an empty -

itial size and then as per requirement we can extend

st is as given below -

ArrayLisl(Collection collection)  «Creates a list in which the collection

elements are added
ArrayList(int ¢) « Creates a list with specified capacity ¢,
the capacityrepresents the size of the

underlying array

Let us see simple Java program which demonstrates the ArrayList

Java Program [ArrayListProg.Java]

3323224
/ t****i**t*'*k****************************tt**x**‘ta*i*it****

?rogIam uses the ArrayList collection class to
implement ArrayList data structure

AR R Ak kk

) **ﬁ***************i*************ﬁ'i**********iﬁ**i****ﬁ*'i**/
mport java.util.*;

ilass A:rayListProg

Public static voj i
; atic void main(String|] args)

System o <
HYListu:,inmln( \n\t\t Program for Implementing Array List");
I=new ArrayList(); //creation of ArrayList

System
Stem.out, prj; " ;
Obj.adq 10)-p ntln("\n Inserting some elements in the array’);

%bj.add(20),
ob!-add(QQ)r
ub]add(QO)‘
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it t ‘ g I LW waaaes
3 Sy noout prn l(\ uw
a J oyh Ul 1 n

val - getint():
nl»|mhll-'u:.l(vul), .
System oul printin( \1

g l|!1L")

1 Tho element msertod!"),

broak, “\n Enter the element Lo be inserted in -
mtin("\n Ente .

Systom out pr

val - getint(),

addLast(val), . |
Ul‘]lum (;nl printin("\n The clement msorted!");
Syste

Case

"),

break, )
| “l-;,;l-,‘x‘::::v«;;:‘lll;.;‘xil(xhln("\n The element deleted!");
break;
ks 0:]‘,:;::)\\:‘1[1‘[‘.';)‘:1(1)1.|ln("\n The element deleted|l");
break;
casoe '7"System.out printin(\n Enter the element to be inserted in the
val=getInt();

pe

case '

liSl“);
System ont printIn("\n Enter the position at which the element jg Lo be
serted");
position =getInt(),
obj.add(position,val);
System.out.printin("\n The element inserted!1l"):
break,
case '8: System.out.pnintin("\n Enter the position of element to be deleted");
pesition=getInt();
ob].remove(positlon);

System.out.println("\n The element deleted!!l");
break;

System.out printin("\n Do u w,
ch=getChar();

}while(ch= =Y,

}

ant to go to main menu?");

/////////(/////////////////////////////////////////////
ffollowmg functions are used to handle the
/by the user using keyboard
/i '/r.f/,’////;‘f’/////////////////,’////////////////////////
){ubhc static Stnng getString() throws I0Exce

T
inputs entered

//////////////////////////////////////////////
ption

lnpuLStreamReadex input
ButfcredReader b
Stnng sty =

return str;

= new InputStr
= new BuﬁereuReader(

eamReader(Systemin);
dLine()://readmg the st

input);
Ting from console

brea

:

ublic statjc char getChar() throws 1o,

S o

g t'\,nnH()~ .
[ oging 8~ [l/r\'.‘!)(())'//mudlng first char of console string
il arAl v
s prchdt
n 5t X
o ouint() throws 10Exception
int get

I o gtatic
Pul)"c k

( _ getstring();

n ; . . e 5 34 N g
sﬂl““ 6y ,g;r,-hll(hU)-//"On"’”“”J console string to numeric valye

a
urn [nteger-pé
e

) 1ass
yfend B8 Output

gram for Implementing Linked List
Progré

1.create

2 Display

gInsert First

4. Insert Last

g Delete First

Delete Last .

zlnsen At any Posmon‘
avDelete From any Position
Enter Your choice

1

Enter the element to be inserted in the list
10

Do u want to insert more elements?

y

Enter the element to be inserted in the list
20

Douwant to insert more elements?
y

Enter the element to be inserted in the list
30

Dou want to insert more elements?
¥

:[:)ntey the element, to be inserted in the list

Do :
n 4 Want 10 insert moge elements?

0 w
y A0t to 9o to main menu?




| 554" L

| Create

2 Display

3 [nsert Frst

4 Insert Last

5 Delete Frst

6 Delete Last |

rn At any Position

7 Inse .
any Position

8 Delete From
Enter Your choice

2
The List elements are... [10, 20, 30, 40]
4

The size of linked hist 15..

Do u want to go to maim menu?

y

Program for Implementing Linked List

1.Create

2.Display

3.Insert First

4 Insert Last

5.Delete Iirst

6.Delete Lasl

7 Insert At any Position
8.Delete From any Position
Enter Your choice

3

Enter the element to be mserted in the list
9

The element inserted!!!

Do u want to go to main menu?
y

Program for Implementing Linked List
1 Create

2 Display
3 Insert First




B
6 Delete
‘ Last
At any Position
@ Deloto From any Positien
Eatet Your chowce
]

The element deleted!

Do u want to go to main menu?

i Program for Implementing Linked List

At any Position
From any Position
Your choice

] The List elements are 110, 20. 30, 40, 45)
i The ize of linked List 15 &

ru WAL 10 go 1o mam meny?

Program for Implmmmq Linked Ligt

goto main menu?

am for mplementing Linked List
or

Pr

Last
gpalete At any Position

i From any Position
fater Your choice

: The List elements are. 110, 20, 30, 40]
The size of linked list is. 4

Do u want to go to main menu?
)

Program for Implementing Linked List

1 Create

iDisplay
Unsert Fust
{ lnsert Last

EDalote Last
Tasent At any Position

From any Position
Your choice

the element 16 be inserted in the list

hp""“-lon-! which the element is to be inserted
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o BB e — oF 4 a‘- ‘t.
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nextElement() : It retumns the mext obec o ¢ -

T
f
|
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™
|
l
4
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hasMoreElements() : If the pext clement = presen: = &

— = g T ) =
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ing Java i ) 9-19
ing J T~ Collection Classes
— — o RS0

ng us!
ramming >
rogreT

P
y 4 0””’7@/ )
e~ pgram illustrates the implementation of vector clase,
pIC i

1
opject onented Programmnd

} / ing
ut ollow
) outp foll ve ctorProg.Javal
. Program P L LT L LTIV PR PPOORUy
.
One LAt L ing vector class
Two ot mplementing [
(" 1f0r“n .w«r*"'"’"‘“’ "'“"'"/ [
Three ?mgraf:'“,.n* 1
,
Four ! io.*
Five i ortjava"o 1%
[y a‘la'un‘ '
o g0 og
— P octorPr
‘ tion 5 Ve
Review Ques I . lo* void main(Stringl] args)throws 10Exception
) tic
{Publlc 52

neration o
- _pew Vector(3);

1 Explam the concept of Enu I o ‘
o — { )
i GTU W, or 0bJ
erties > Winter: vect
m Vaotor Frop N r“"“‘"ﬁn vl
ass which implements the dynam; fouble dva1:
- "The capacity of vector is "+obj.capacity());

) .« cimilar to Array List cl
Vector is similar ; . : . C ap 5=y
I,L nts the List interface. This class contains various additional Methogs Wh.ﬁy, 1| cparan atprintin( pacity()
implement ch | system™ at printin('The total number of elements are "+obj.size());
enlisted below - SYSte:vzut'print]ﬂ("\t Inserting the integers");
system =

Method Description do
e T T { » "n Enter some integer value');
id addElement(object ) For adding some element in the vectoy i system.out.pnntln( \n En g
i method is used. T this wal=getint(;
777777 —_— obj addElement(ival); ’
y intin("\n Do u want to enter more?");

W For inserting the element in the vector Specifieg

void insertElementAlt(object obj,int pos) - iny system.out.prin
by its position.

ans=getChar();

while(ans=='y"); ) L
;ystem.out.println(“The elements in the vector are "+obj);

System,out.prmtln("\t Inserting the double values");

boolean ren.oveElement(object ele) This method removes the specified elemen,
e - gl — " oPediiied element |
void removeAllElements() This method is for removing all the elements
frem the vector. do

cition pen { U
System.out.printIn("\n Enter some double value');

The element specified by its position gets

void removeElementAt(int pos)
S ) S - deleted froT the vector. - dval=getDouble();
it capacity() It returns the capacity of the vector. obj.addElement(dval); .

B 5 = e System.out.println("\n Do u want to enter more?");

int size() It returns the total number of elements presen! ans=getChar();
- 0 inthevestor 000000 Al whie(ans==1y), "

is ; 5 " " "+obj);

boolean isEmpty() It returns true if the vector is empty. System.out.printIn("The elements in the fle::}or afev 1

. = - || System.out.println("\t The size of vector is +°b1-5‘ze.0);| bi firstElement():
object fEs[E!efneyzt() Returns the first elem w System.out.printin("\t The first element of the vector is "+(Integer)ob.l-lastmememm;
e SYStemout,pmtln("\t The last element of the vector 1S +(Double)obl-

. i ment
It returns the index of corresponding ok $ystem.out printin("Removing 2 the elements’);
nthevector. | obiremove(q),
. ) : ize of the objremove(2),
This method is for setting the size 0 ; "4 obi);
vector. Ystem-0‘171-1)r‘lntlr1("Nu::w The elements in the vector are "+0 j)

int indexOf(object ele)

void setSize(int size)

st for knowledg®
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Jows [0Exception

11l)!
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\—\ m.— —::—.:::. e :u;.nm ~C :.:::» ﬂ—: :: *
(¢ nf(_:_; ’ y ¢ ) )
7::.

J/by the user using keyb

I
public stat

11141171 /

/ i { [1rrrert 1/
1c Stnnd :lm_:_:_: th
* tStreamBoador npul = new ::::mﬁ::_:;r__.__::_Am<m8_=.::,

utStreamnuitis ! | |
B new m:::_oﬁ_?_mzc_::t::_

JutfercdReado b {
r: _” ~:__:. \dLine();//reading the string from console
..:A ,. . .

return sti,

public static char getChar() throws 10Exception

{

String str = getStnng();

return str charAt(0)://reading first char of console string

}
publi

{

¢ static int getInt() throws 10Exception

Stnng str = getString();
return :,:cmﬁ,?,:mor_:m:r\\no:é::é console string to numeric value

* .
public static double getDouble() throws [OException

{

String str = getString();
return OO:Em.anmUo;U_mﬁmE_\\noscm:E@ console string to numeric value

Output

The capacity of vector is 3
The total number of elements are 0
Inserting the integers

Enter some integer value
L1

Do u want to enter more?
y

Enter some integer value
22

Do u want to enter more?
y




ntertace Classes

Collection
L Comparator

Ierator

Map

Absrracet
Das=
Dichona-

—J#-Zﬂ_.m .—a:n..:

This 1s the
_:._m;.p,z,....":._:_,

ool mtertace used i collection hierarchy. 1y Provide
1 , s
m for more speaihc sub intertaces such as Sey nd _::.
il Last

on function which provides the total ordering

The compans
abpects.

on collgg

It is an interface over the Collection intertace

object that maps the rn..f to values

It is a collection that contains no duplicate elements

an interface tor ordered collection of elements.

class provides skeletal implementation of the Collection interface

implementation of the List interface

implementation of the Set interface

|”l._r]. < “-.u..n.l .’V....I.l - - - = - - - |h = =
Us Class intertace represents speciic instance In U:E )
Lhis class allows to map | by 5

alOw 0 map kevs to values.
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-a Introduction

[he Javanel [ape

Ao whie
._____-__ il

Clanson

Name

omtent! andler

[hafagramiocbel

[aatagramltackel

Tt Addd rean
Tt bet Addrens

ServerSockel
Sockel

SocketAddre

Rl

URI

URLConnection

i

o

Iy e v I

lavn

oy fling e selul lane
sk etn and [14]

| _:_..__.._...
]
hese are

Eliven _:._.;c

Description

s o lasn da o o relass ol all the g en Wyt rond
it

Ao b LT C omned Hon Halsor il gy ;_.___:____ , b .__.:..,
based o MIMD Lypes H ___..___,:
s s represents the Datageam Socker (1) Bk

k)

Fhin class represents the Datageam Packet (g

data) __.__—:___:_

conlaining

_._____;...___.. the 11 adidress

Pl 1Y socket address tsa combination of (1
mumber Tomplement such T socket addres,

addreqy gy,

v hig __;, 5

_Ti

For implementing serverside sockets thin clasy 4, -
For implementing chient side sockets this clans i guepy)

s class helps to represent the socket address without |
specification of protocol.

This class s for creating a reference of Uniform Resource _::.;,
which points to WWW

This class provides the object of Uniform: Resource 1dentifier

For establishing a commumication between application program
and URL this class is used.

Interfaces

Name

ContentHandler! actory

Socketimplbactory

URTStreaml _._:a_..:w.z.:v.

Some an:s&k A

Description

createContent! {andler(striny
MIME _type)-Creates

This interface is for defining
the factory for content

handlers ContentHandler.
This interface is for defining 3.::.».2?4‘31:..hqe_a_aa“_aa
the factory for implementing, new instance for implem ,
the sockets. socket, 3

: A (Slrmé
For implementing URL stream A.Z.E._Ez~.I:..==:§&§

- .. %— .‘.- ”

)- For specific prot _
nci URLStr sa:ui_as. i
instance can be Qm;& \.

protocol handlers the factory
can be defined by this
interface .

c:2::::::<<‘_:£ INVN LY |
il 1 Motrsrbing
_Ilt: J 9 g
. : 3
_>—_4_—:3? qx—«-?— .
In®
| _\..___: an ¢ lass [romn java.ned Jraekaj teptesents the |1 pin
(1L oy 0w
TG ol name o mummerical 1 addieqs fetorpe feiling ) !
R i ¥ himt
,\:___ ) , .
_>__._:.:: (e offers many vseful pethods fo handling [ .
Inv f
'
T
v discune the three moporbant methods fron It Al of .
(e S___ n fons (| .
'
:11;.~:-
ot ol Tost

_._.:_L; lame

(A lIByName
grarm HHastrates the v of getbocalHlastl) miethiod

[ollowing P17

Java program

ov-..-v-v-'-v-on'-»-’.o'o.ooo.oo--v-cov-.-.o.-oo'.—o-.,- I
T LA

1ae of the mothod gotlocalHost()
1 neldrans of local host maching

b..".D."..'..I.D.-DDOQODQ.’-.'UO

oy rarm mrake
| for (inding the I

rv-‘.r.-'vovs-

Tuio P
motho
TR
»
[mport Java net.",
clans [netAdd]

REb bbb bbb by
TR

_ public static void main(String argu(|) throws UnknownHost Exeoption

(

inetAddress local add = InotAddresy gotLocaltont(),
System out printin("Local Host 15 “+loecal_add);

Output
Ditest > javac TnetAdd] java

Dtest >java InestAdd1
Local Host 15 aap/192.168.0.166

Program Explanation : L
{ the I Jddress of the local m: |
: PR
pove casc, #p

ot name. Ina i

are running, your program along, the ho ot gt

, _ , .

h | am running this progre e S ibe]

| i i am your m: . .

Mchine's 11 address. Note that while running this program ¥ o et t

. machine) then
"WOrk. 1 it is not in the networking (i standalone M .

When you run the above program you p¢
ci:n__ you <<_:_

lhe ) .
Mame my machine on whic

ouy :
Putiin the following manner,
N

" \\:.i‘a.sa
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I
ay,
W

pava Tt Adid]

Aot 1700 |

Laooal Host @ 10 _
Hewe 1! DU o e
.

aleo knoswan

otk punaing on the

II* addreas coree pronching to e oy SOy
| I
foop bk addies SO0 e whenever prog g, e,
1 _:___ Al ' |
Jowal comparter b Il
netw

\ \ ___. Wby e _.:__ _._.Jv_. 1
Chiw oy "y :_;_._ I ..._ LA abvonve :
e " _ | \ __ wil |

\ ._____
__::
1
ann fane tion: shonld be _

public statie void matn(@tng arga] 1) throws Unlaownl _:._:_::_..__::__
Aot o thirow ancesception for thakaown ooy,

I hat means il

kiown! lost ] LY

winknow i host sttiation Hence ey ey Uinknownbtostbsception ahyog)g (I (i I
Vi)
ONE Progtames which makes e of the methods e et Ay e, i -

. v N _,;

follony iy statement al the beginning )

Tnpott java not*

emember that 1t e javanet packape only which deals winl, Inetady,
1
tunchionalitic

Fet i have funowathcanother java program
Java Program

/ ..-.-........-.-....-.-...o..;..-..--..p...-.v-----;»....aou
EEREY

.. ARLETTTITY
Flus program shows the use of tho method ety Namoe

for gotting the 110 address for the cottenponding host

none
EARRERY

-n.-.-.-.--.-.-.-»-np...-.-n....-....... barsssncnnnvnnertinny .

AR TR
lmpott fava neg *, !
Class InotAdd?

Public static voul WA arga ) thirows

_,::..>__..:_ addr - notAddye segethocall loag()
Systom ont Prntingadayy, e
Addronuy
Synte

Undenown ot aption

et Addiong getltyN

amevabooks com®
m ot Ponthngaddy), e

)
)

D\t “lava netaqge B
Dapa92 168 166

Viuboaks COMARA02 137 237 1

/,_:_..
LIRS

hun W\ ::, Aoy Tovram "
\ A | \ |
4 LA [l

follow 1y,
i W (g here

o .
ouly mpater gy
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e 1o
he teal e of theowing an eneeption]

112 |avi
i __:._\,.__
_.:
1)
J
i _::_\:_.T
L
.:_
Gin Javienel Uindenovn b ol eption stalsooken o
T i
" i ._:.:____ ! . ___:__ _.:._4_._.)_____:._\f?__:?.__;: [/ o)
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.__._:_ ____._\::_. _ 1 foobap Aot Adade(Unlenaven Honen)
| i
___ (et ()¢ {Addronnl romBlameborgi althnlenovrn Hauroa)
i e

. ...._\,_____\::_::::_:_:_:_s:_ W)
LA _____>:__<:__:_::_:__::_2: Houtee)
._.._>____..;_._:_._:__:.,:_E_:_ Honrco)

qetiyHame(Unknown Bonree)

e
ol ______>._.__. wH
ol ___:_>.___::_._
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i |12 maln(lne (A
e h chirty oulput we can ahiphtly modily the above program as followe
MR
___.:..
Java Progre m
P T T R PP R
._........-..
\.. ; o upo ol the mothod gotiyame
il program whown th

) Aronn tor the corranponding oot nama
i gotting the 11* addros
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YRR
TR

[yt Javi not
Tt Al

_

pubilic atatie vord matnEing arged ) throws Unknownllostlxcaption
(

Iy

{

InetAd o ey Inent Adlclronn __.___..:._.___::_:_

Syutem ol prntinadc),

Addronn et A ronn oty Nama"vinboolo com®),
Syutent ot prntingacely),

H._:_::_:_::.E:_ lontEecoption o)
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JaU8 10-7
, programming using Ja - Networking Java not
te I
\ Q:Q: \\\\\\l\\r
ol
e T .
7 pddre® G dress getByName( 192 168.0.166'):
I mﬁ_m “_:a ﬁ::::?n_armmnmom_\‘Zmn:mﬁ:.
m.out
L gyst®
m “ Output
>javac netAdd4.java
st
pte
g d4a
¥ yest>1ave InetAd
i}
gap
: es of addresses . - .
Typ types of IP addresses can be identified using various methods ag follows -
U:?_.nsﬂ YF
ess
1. isLoopbackAddr W

method is a Boolean method which returns true if the
This

address given to jt is
back address (i.e. 127.0.0.1). The following program shows
jgop HEE €

use of this method.

Java Program

“Em program shows the type of IP address

i

import java.net.*;
class InetAdd5

{

public static void main(String args(]) throws dugogmomﬁmxnmvaos
{

InetAddress ma&ngm;»aaamm.omﬁm<zm5mﬁ__gm<.o.o.E“
ﬁmaaﬁﬁﬁooucmnr}aanmmmcv

Wﬁ%B.oCﬁEEﬂE..Sm a Loop back address"+addr);
else
m<m85.oﬁ.ﬁ1aai_§m Dot a Loop back address" +addr);

OQutput
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» User level processes or services generally use port numbers >=1024..

A socket is basically an endpoint of a two-way communication link between two
programs running on the network. Typically these programs are server program

and client program. Thus socket is OS-controlled interface into which the

applications can send or receive messages to and fro from another application.

A sockel is bound to a port number so that the TCP, UDP from transport laver
can ac:_:.,. the corresponding application at destination.

There are ypically two types of sockets -
TCP sockets : w

hich are denoted by streams and
UDP sockets

lch are denoted by datagrams.

Application Apphcation
program program
Socket Socket
TCP with TCP with
slreams Internet slreams
el —
and and
buffers buffers
Fig. 10.4.1

TECHNICAL PUBLICATIONS "~ An up thrust for knowledoe




/ avi [y
g Hsing Javi 1011 o
1od progre Iot
ol 4

“otkineg winy, Java no

o constructors used 1o creqqe client socket -

uctor —_—
Consltr 7\_..9:_::

st Name, int port) Crea

socket cop

etring

! the |
’ the named hout ang > e Jocal host 1o f
ol L
5 . _
, {ress, int port) Creales a socket r
o~ :‘\—l_::! mn u d pre-existing
%&::1\»%2 —— 1 _:2>An3ww object and port . ‘
CY R e
— ethods used for examining the socket are -
, The — — -
— : Returns the InetAdd i it _
tAddress( ) ne Tess associated with the
ﬂa_?_%&m getlne Socket objecl. e ﬂ
: _Nm,:::m the remole port lo which this Socket f
L mn_voﬂ: object is connected. _
| Returns the local port to which k ject is |
, p Ich socket object js |
int mmFoo._:uol ) connected . _ _
y

—E Datagram Socket Class and Datagram Packet Class

A datagram is an independent, self-contained message sent over the netw
.

ork
whose arrival, arrival time and content are not guaranteed.

o It is a basic transfer unit associated with a packet-switched network. The

applications that communicate via datagrams send and receive completely
independent packets of information.

The java.net package contains two classes to help you write Java programs that

use datagrams to send and receive packets over the network : DatagramSocket
and DatagramPacket .

Java DatagramSocket and DatagramPacket classes are used for connection-less
socket programming.

An application can send and receive DatagramPackets through a DatagramSocket.

i iverv service.
Datagram packets are used to implement a connectionless packet deliv mJ serv w__
] 1 on
Each message is routed from one machine to another based solely on informa
contained within that packet.

- : -k jvery service.
A datagram socket is the sending or receiving point for a packet deliver)

fe i ; essed and
Each Packet sent or received on a datagram socket is individually addre
fouted,

. differently, and
Z::.:u_m Packets sent from one machine to another may be routed

May arrive in any order.

TECHNICAL PUBLIGATIONS "~ An up thrust for knowledge




Unmn_.:u:oz

ﬁ.::m_:_n,a
) . Conslructs a D .
m) c DAD g | )
vyl et by ke T::: ' int len Ao > L Bramj ack
_._,:.::..5: acket(bvie packels of specific _c:m_r. ket foor fec,
I,
amltacket(byie butl[]. nt len, ﬁcmﬂ._:_ﬁ_.m ! n_u._..d.w_.mq_ Packey
Datas _k..h:. a _._,_. m porl) packels of specific length B3 for Seng,
stAddress ad ) ™ 7 ) My
InetAd _ numberon the specified hoq " P
. — :
Methods for Dmﬁmm_‘ma_umormﬁ - o o
Constructor Description Y
[netAddress cotAddress() _Nm.::.:m the _1.maa_.cmm of the mach
; this datagram is being sent or %1:2. I,
datagram was received, FOM whygh
byte[] getDatal) Returns the data buffer,
int cetlength() Returns the length of the data g b, sent
€Nt 1,

length of the data received.

Returns the offset of the data to be sent o
offset of the data received. "t

int getOffset()
4 )

Returns the port number on the remote f«
which this datagram is being sent or fron
which the datagram was received.

int getPort()

Gets the SocketAddress (usually [P addre. -
port number) of the remote host that th:
packet is being sent to or is coming from

Sets the 1P address of the machine to #:
this datagram is being sent. -

oid setDatal(byte[] buf) Set the data buffer for this Enwww.:-.
 setData(by Set the data buffer for this packet.
id setlengthlint length) Set the length for this packet
4 setPortiint 1port Sets the port number on the remote P

¢ing sent

which this datagram is b
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nm_ introduction S xa e e e &

Towect OO l(n. L 4 nvm\.\m\\\l.ﬁ\hﬂw
S L g JE—

i An2lyS j e Shaans cts

Obyect O™ ~ Qmemizd De=izm (OOD) tzkes analysis py, @ e hape clase
s coxipes. The Object U0 e YSIS modej o - |
= e soecification Dy Arrias
produces EEREEEE TR e

ey B

= Ot Object olemens... Coerztions

s . rient SOErE o
enurEeTS oriented crent SDECS = -
pui—— 2mziysis design /\u\.ﬁ SOTRSE_zre=

——c model CoOmMputs perrreter

Fig. 11.1.1 Concept of OOAD

EEE] vzt is Object Orientation ?

s Inheritance : Inheritance allows the class to share the proper

Jbect oneniztion means organization of software as a collection of dis merarchical manner. The superclass is a2 dass whose properses 2rp chzees b &
- : i : e s TEE e - . . P e DY
Zac ooex oonsss of data structure and behavior  which are dosely countes subclass. The subclass not only shares the properges of superclass but # o= ad

Followmg are some basic charactenstics required by OO approach - it own unique properties. Thus the super class i 2 general dass wheee = &

TEE 7 PR S . ) subclass 1s 2 more specific class.

i o20Y TEEN- = 1 -

¥ ¢ 15e xoenniy means dafa s arranged in distinguishable ense

- ot Aeeaed o . g - 1 - % - H 1= < r ~lace hivd N

O9pecs. T2 omect k= treated a5 an inherent entity that means - eah .. or example - Animal is a super dlass but the Dog Cat Cow 2re the subhciacee
R - o - - Calh oo o 1 - - 3 >

dstot even # ther attribute values S Y Eah subdlass has its own unique features. For example if the sound & 20 2= -

ues are same. In programming lane =

2 - e (=4 wlis s B o = ) N - -
by the memory references. 2 s Animal then the sound of Dog, Cat, Cow are di
™

o
B

e 3 - - - - v : N .3

: f,o inheritance property the repetiion in the design can be avodad

Fe2buly 1s the main ability in object oriented prosramming
. .

L P

e e e
T U L et Teih

o:dﬂo_dr_mg : Poly means manv and morhs m

s means forms. Hence polvmorphess
> 5 a techni - R a < - S .
‘®Cnique in which the same operation can be defined differenthy fom

Qlterent claccoc . . N -
ierent classes. For example the operation clean can be used to clean the dis

0Dacis = .
SIS, car object or vegetable object.

7 O0ject oriented
20od to

1
-
L

pProgramming the language can automatically select the appropmat

Nesta's pen Implement the required operation.

,
1 Qassificayy Sampie
Sification : (Jao. Al by s ¢ = 52 o~ 3 e P
Strach . 3 ﬂ...ru.hnmuou IS a techm: . . ¢ e B o 1.1 g object orfentation if two objects are identical. does it mesn ey arv o
SHiCure(atiribute) 4mg 1 = ‘&chnmique in which objects of = Is objoct -

v
;
&)
,
4
l,‘

, o S E avior(operations) Each 7| g TR concrete o conceptual ? E
<INe manis, ; Qera s) a ﬁwu : ~lass. Fadl Salugy >
can have i objects ang c,. iy e R ss. Exh & ?,;mas * In object orientation, if two objects are identical. that does not mean they an
S . , Object is an instance of a class 27 | "l T, R g O sl S . P
2ttributes S 10r attributes ang : <o objects 7| fach g Identity specifies that object is treated as mberent entity that mean
t CPerations of S Operations but these o0 e TS distinet evam G€ o oo ) } .+ obiect 1S QN CONCSPLI
‘S 0f other objects too Qitity: SUNCE even if their attribute values are same. The ofixt s ¢ 3
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Review Question
s terms - 1) entity 2) ( ton 3) Inheritgne,
1 Ly forl kTS e ?T...l
E Modeling Concepts
; {eve W <
e In 00 development ._255,: the developer has to think terme m
N AN % Mms » . O "
and therefore the data structures an I tunctions are addressed cffecy, | PPl
F o 2

+ In 0O development the fundamental way ot thinking 1s represe
is not on the _,:_n_..:q.ul.:,... techmques

Nted ang the ¢
® Wy

o Using the modeling T/T_u:._tp/ the system that 1< to be T:_: C

an be

explained to specihers developers and the customers L,
EEEJ Modeling Design Technique
Model is abstraction of the system and 1s created for the sake of understand
_3_3::3: aspects of the system are :.m,_:/..ﬂ,_.._.,_ in the model anding (.

Designers build vanous types of models - For example -

I_:p.J«
1} nts ¢

can by na
parts can b

before building the house Drawings to show the m e
s hine

“Why models are

Following are some purposes created ?

o Communication with customer : Architects and system designers +
1 —

» ! 1 r » ) ..?'h ’—.
model to their customers in order to @ive the mock demonstration of

the svaen
o Testing of physical entity : If the actual system 1« bunlt and then tested the ¢
costly affair Some sort of test
computer model The simul
but it informs the

: can be done by

of the sy

creating a —,Au:.,

Al mode g

model 18 not only chese

Aot

deve WTS

that may come occur @ a

system

represented for visualizabon

tivities that can be performed ®

¢ Visualization
major

Using the model system

can be

1 o

ments of the system, <ome import

the system 4 \ :

custor useful eve and  transitio can be shown by the e
ome 3 O 2lis
¢r can visualize the system due to model
¢ Complexit i n

: , "

) ,_4_ v reduction The complexities of the system can be :
nodeling the system and  won "

and separating small number of :1._:_:.:__ thing ©

with them « parately

Review Question

I Write short nos "
(114 Abstraction
¢ Abstrac
WHON means examining the
0 2 e T... e area of the _;:_L.-..«Z 5

- s
fraction o o the

- Nparate out all the important aspects
m and ENor

all unimportant aspects of that arcd

I

ramming UsiNg Java 718
F og e, ey
it ——— A ducton by oM
——— ﬂ'\njd“

)
s always some purpose for the absyr

action Simil

Zere .
e \ctions €an be possible for the same thing 'rly many differeny
abstra® . »
q petractions are incomplete or unimportant. In fact the abet
All ¢ = AUSITAC ) .
<mall summary of particular problem Describing hon i nothing
al

e
but the Smply summary of the

plem 15 8 the probl
g « casy for us to understand the problem. Thus prodlem in thy

the universe so that we can understand the

also useful thing. Because by abstractin
pr
1.—.:.:.

S way,
L ﬂr_ag of an ;7/?1.?,323 18
10 Jimut ﬁ_‘czp._‘:
wod model should capture only the crucial aspects of the problem and sh
" 'm an
others. Sometimes 2 model may contain certain extra detall ,‘:c__,;
4 A o clalus o w
pecause of which developers attention gets diverted from th N
s } Fp
4 sitation abstraction is the only thing which helps the deve
ntion on specific goal of the problem.

omit the

T_.:_,_Z.: real 1ssues

In such
—7.,. atte

_374 to focus

Faplain the conaept of abstraction

[ The Three Models

s =

There are three different viewpoints used to model the system.
The
The

The
the system

class model represents the static, structural, data aspects of the system.
state model represents the temporal, behavioral, control aspect of the system

interaction model represents collaboration of obyects and interaction aspect of

Normally all these three aspects are incorporated within a single system There is
use of data structures (class model), operations of the system are executed in some
specific sequence (state model) and data as well as control is passed among the

objects (interaction model).

Using these models distinet views of the system can be _—_——
There s limited and explicit

These models are not completely independent
different aspects of

;-ﬂq::_zp.ﬁz‘_: dmong; these :77/.7 The .vu_xﬂ_ &.I:..: isolates

the syste
Csvstem and have limited a::—,_::“

These
e models evolve dunng the development 1
n The designers add

Analy st
alyst model and

of _31,.3..2.:.:

a model without thinking -
the code for

sol .
Ylution constructs to the model  Impleme

SO
« _C::: construct

v construct
aters write

¢ such as
sdes the

Judes the view

Thy, th
mension inclu

rst dimension ¢
| Other di

ntation

© model has two dimensions - H
on mode

and implemé

Class
model, state model and interact

Ma
8¢ of &:.._:v-:..:_ such as analysis, design

. ot B A
I8 CreaCAL :.2;h-;\.> As o ®




T

wome  purpose for the abatraction

rayh
alwary wormible for the same thing,

o ocan be I | [
we incomplete or unimpaortant. Iy |
i

ol particula

Similarly many  diffeye
G

action

nl

Hons .:A_ the abstraction fe

| summary problem. Describing Mply sammary of g
ol aselul thing, Because hy abatracting (he problem iy
" ______:._. L_._ (o understand the problem, Thus PUEpOse
. po that we can undernta

| nothing
atrat

1
ab

way, I
oF anabstracton in

Hverse Fihe problen,
o ,
| should capture only the crucial anpects ol the problem

and shoul
sometimen amodel may contain

___:._,.. cerfaine extia detalls of (e
oL
e of whi hdevelopers attention pets diver e lrom the

(ation abstraction s the only thing whicl, hedps the
noon .__._..,:_. v..:.__ of the problem
()

amil |
| coblem !
L ha

e attent

_...__ (RIS
ey Oper 1o focns

coomeept of aletraction

| :1;_: I

_—E— The Three Modols

[here are three ditferent viewpoints used 1o model he nynlem,

Ihe elass model represents the statle, wtractural, data anpectn of Hae nystem

Ihe state model represents the tempaoral, behavioral, control apect ol the nyntem

The interaction model represents collaboration of objects and Int

eraction aspect of
Ihe wynlem,

Normally all these thr

anpectare Incorporated within a slngle syntem There 1
data wtractures (¢las maodel), operations of the ny
pecHic: nequence (

et ane ..1.._..___.._,_, In no

state model) and data an well an control I [ramsed among the
object (Interaction madel)

ng (he

Cmodels distinet views of (he nyslem can

e modely

cerealed,

are nol completely independent, There dn Himlted  and explicht

among thene objects, The pgood dentpn fwolaten different aspecta of
“Heand have Timited coupling,

Mmodely

Interconnect lon
the ny

[

Analyigs, fonsligel g
Titlog

evolve during,

X __._S._:__::.:__

model withoul | nkdng of tnplementation, The deatgner add

CONNLEGC T (e model. __:_____._:..:_.__: witte the code tor maodel amd

Wion Copye

ruet,
Iy
_ NI model yan
Clags

| __::____
Mape of e

1
two dimenntonn < Vst dimenaton Includen the views such an

. , " ¢
model and fnteraction model Other dimensions inclades (h
velopment nich

:_.—_..
ananalysin, dentpn and implemetation
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Obye ﬁﬁ NE Qﬁ:a amn ing :A\:L\
) S 9 b

EIE Class Mode!
w the structure of the object, the relay
5 Onship,

| Joscribe ‘ . .
¢ g crations of the objects.

class mode

biects os and op
objects,

ls use the context of the class modg]
¢ del.

(] The

with other
mode

feraction
model is to capture the conce

The state and in
+ The goal of constructing class
ful for the

jcation.
that are uset applicatior
w.::n:_.: S

Pts from, the
r
] Wy
ystem the terms that are famil; I
i

\While modeling the

must be used.
: )| s contain the com
<is model should not a puter constrycg b

o The analys .
ains the computer constructs and solution to the proble
m,

ut
model cont he aﬁ,

The class model is E?o,ne.:ma by the class diagram. The classes i
tributes and operations of each object. The mmmonmu:oz_: t
together. The generalization relationshj nw_
ata structures and operations, pis

—.:.m &S%
. O
m:czmz_u i
used fy M

define the at
used to link the classes

group of classes to share common d

a State Model

o The state model is concerned with the time and sequencing of the g
ﬁmnmzozwa

the object.
« On occurrence of the ev
The state model captures the control aspect of the system.
odel is represented by state diagram. Each state diagram represes

ents the object change their current state.

o The state m
state and the event sequences.

+ Actions and events in the state diagram becomes the operations of the objedi
the class model. References between the state diagram become interactions i

interaction model.

EEE] interaction Model

o ] 3 g
nteraction model describe how one object collaborates with othe
achieve behavior of the system.

 The overall behavi
nleraEtin o am_a.:S of the system can be represented with the help

¢ The interacti .
on model ) .
diagram. includes use case diagram, sequence diagram 2

The use case di
. lagrams ’ . .
achieve the ?:&mo:m:%ros how the outsider actors interac

‘HTG mO@Cm:nm Q
" lagram r . .
their interaction. & epresents the objects that interact and th

* The mnE/@nM di
lagram represents flow of .
A of control among ploil
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1211 Introduction !

atle maodel.

o - . Jationship hared by 1l
v she .
| ::_.____ __x. :_J.._.‘_.: __= rela _ _ v - - ::. =—_n__
this X Vnsé s represented. .
. i for cach class ol L object are 1t presented ey
gperations Or G . . N i
| ol emphasises on the object instead of functionalities,
o This modt emphastt |
1 (v » A) w i ;
Class model pives the :2___:_.__ representation of the system and o
S . " I
v gystem. !
{he customer [0 _::_2.:__::_ the sysle - ]
In this chapter we will ::._::_.::_ many  fundame ntal concepis a8
n ; ! R,
\

modelling.

Object and Class Concepts

KFEEN Objects

e The main purpose of class model is 10 describe objects,
e Object is an instance or occurrence of a class, It is a concept, abstraction
; ; o (hy
with identity and meaning, Iy
« The objects can be conceptual entities, real-word entities, or importan| things
5 e

:___.,_:..:_.:_:: _.::__ of view.

s The objects are normally nouns. The choice of object is done by judgements
e All objects are dislinguishable entitics.

¢ For example - If Student is a class then Anuja, Supriya and Shilpa are the ob
of the class students, Each student has its own name, roll number and address. B

object is different from other object, That is every object has its own identity.

Ee.::? means the objects are distinct due to their inherent existence and ot}
their description,

Q Classes

o Class iy a p . i §l
group of objects having same attributes and operations, relationsti?
and semantics,
e For example - § ,
| Student, Employee, Company, Course all are classes. Each iy

105 TO _:: _:._ AIMe a _ .:r_::
m N 1 e 5
_ h

* The classes
. 1 h .
APpear as common nouns or noun phrases
* Objects of particular class | ASCS. h )
ass have y ; ;
different from the ve same altributes and behaviour but eac P

othe » X
rlirsems e s rdue o values of its attribute, different behav!

aai 95:?: ,
ok e share ._. :__.:_::: semantic purpose, For o ample bothy 1}
| M_””____ n " _._.:_:._.:.... like tail and legs and they belong 16 the ...::__. .___
>=:=.__._ pelongs 1o some class and that object i
’ __U.:,__ :_:E_ I b . li J In aware of iy _:._::_._:.x Jas
. A | - N
. Groupie the objects into corresponding ¢ lasses make the design abstract,
Class Diagrams
The class model 18 represented by two types ot dligraes » Class Hsgm
. object diagram.
e diagram is & graphical representation used for modelling classes and
:._.__::7__5... It describes all possible objects belonging to the classes.
et used  for abstract maodelling and for implementing
program.
.\__:.n_._.}n:._:?:: is concise and can be understood casily.

o [l is most common to make use of class diagram in the OO modelling,

The object diagram represen the objects and their relationships with each othe

+ Using the one class diagram various object diagrams can be created.

¢ The object diagram is used for documenting the test cases.

o The class and object is repre ented graphically by the box. The class name mus!
writlen at the center of the box and the first letter is capitalised. 1L is writter
boldface.

¢ The object name is followed by the colon and the class name. Everything mus|

underlined in the box that represents the object.

¢« The multi-words are written without space having, the first [etter of the separ:

word capitalized.

Studont smitaRao Studen! JulieChrigt Sudent
\ - _ N— ————— lll\
Claus Objects

5 Values and Attributes

. ATiis
it can hold som¢ value.

Altri :
tribute is a named property of a class and
aftributes.

. wenl some

Adjectives | .
hectives in the problems statement generally Tepre



sing Java

thBEESQ u

Class Modelng
‘e name, addresg - .
st class might have 5 phop o i and int b along ,
le - Student ciass TS For instance - . sE:vm .uments  int I ¢ VNG with the retum type in Teprese
o For exampic = = te have values. For Instc fname capy be » Y% w0 arss operation. Present the
wributes. Each attnouie T e ..r»i m,, \ ﬁ. Lature of the op
Aty } p" for anot X, signe i ibute —
hiect and can be PPP fc different values for it attrib N st neric word used for either attribute of an operation s called the feature
ok a P i > ge , . ] :
4 - have same © Utes, The FAHS A
. Different objects may _ e W e e ' onmaz.o:m are always written in the thirg Compartment of the class box.
bote ic alwavs ; he . . .
the attribute 1s alwa) T s must be writ :
+ The name o1 € 3 icned to the attributes, The val . The names of (16 qpEcaion W ritten In regular face, The first letter of the
Jlways assign ' Ues in lower case. We can i S of
o The values are alway> &' d with the help of _u&o:mm:m attrip Along ha, " eration must e ik K mention the names of the arguments
o COENISEe b B 1A bl
.4entitv. They can be recogn b wieaningless, Btk I Y i e £ Uteg_ B o o_ﬂmnq with the data type. The arguments can be Specified within the parenthesis.
IR, . " it 1S Jus o 4 : 8 ong SPie 4 .
If vou sav "AAA” then it is jus © mmm_m.:ma A u. 1arly we can mﬁmﬂ@ the return data type of particular Operation by Preceding
' the Student then it makes some sense. RS Similar’) cample - ’ )
¢ Student the . _— he colon. For mwma.:u .
The atiributes are always written In the Name-Syn get area(l:int b:int):int
t d compartment of the class. It may be e ting
second cor i
written along with its data type and default attribute z/om —E summary of Class Notations
W (2} U”.nn. .
value. For example - . ) ;, the class can be represented using the box. The first compartment
a : R ) - OS\ O
The default values can be written by using equal to Sign and the valye As we kn

« Many times objects have unique identifiers. For example sty
unigue identifier which is an internal identifier and it shoylq n
an wxz.wim. But there are some real-world identifiers sy
EMPID, TelephoneNumber and so on these must be mentio
In fact, these kind of attributes are important attributes.

< the name of the class, the second compartment contains the attributes and the
aua:_ua artment contains the operations belonging to that class. We can specify the
3 hir o G . .

ot be COnsider.: trird Mﬁm.ﬁ as well as the default values to the attributes and operations. The list of
&2 muﬁ ) S

ch as WQF/._E? sruments can also be passed to the operations.
ned as the attrine 2

Qm—.—ﬁz:srﬂ. &

”

e

Class Name

NB Operations and Methods attribute;:dataType=defaultValue
peration

Objects have procedures or functions which are called as operations,

* All the objects in the same class share the common set of operations.

attribute :dataType=defaultValue
e For example - The class Shape can have v

triangle or Square having the common set of
get_area and so on.

arious objects such as rectangk

operation (argList):returnType
operations such as - move, dus

be applied to different classes or it can be used operation_ (argList):returnType

operations are called as polymorphic operations. F
example get_area Operati

o — be input(in),
cu iangle ¢ Each ar i have direction. The direction can

On can calculate the area of square or triangk ¢ gument of the operation can

Tectangle.

: of -alue can
SUtputiout) or any modifiable mode(inout). Using the equal to sign the default value ¢

be represen
. ted,
Method is an implement : ma

i : is ust ¢
ation of operation for 2 class. Some piece of code . : issing attribute compartmen
to implement each, method. F p : P lating the ar* The attributes or Operation compartments are optional. Miss 8 L —
, ‘ od. For example code written for calculating Means ) P imilarly missing operation compar
*quare is the methog, € attributes are not specified. Similarly missing

that the .
0O )
ANy number of argument Perations are not specified.

S €an be passed to the operations.
the number and t
DZOD. T‘OH

Signature g nothin
feturn v

But jf

g but %Perationg &

at means the attributes or
alue of the Oper

ped
Here

€ represent the empty compartment then th

t e e
ypes of the arguments and ! '@ specified but there are not attributes or operatio

€xample, int get_area(int 1, int b) -

» Anowledge
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Class Zo%:.:n

:a%m::.:o: the operations are kept private 1o
e to ente

a class. But the
s encapsulation, in the sense one clasg
it

association
. can be correlated wigh the other
. hidden things in the program can be avoided and Program can e
: r . : S T¢ d 3
rther if needed.

Multiplicity

liple objects can be related to some objects. The
Multip

; multiplicity represents "how
sets are connected.
" pbjects al

many’ ) .
nultiplicity can be written as expression. It describe
The 1 3 J

. od with other object.

S “one” or "many" objects
a LOGWU—

Tl multiplicity is specified at the end of the association link.
» The

following are the nolations that can be used to denote the mulliplicity of

associations -
o —
Notations Description
1 Only one instance
0.1 Zero or one inslance
! Many instances
Q * - . .
- Zero or many instances
1» . ;
- One or many instances
L 2.10 You can specify the inleger range

For example -

Teacher
Class

Subjects
diagram

Teaches

X ] o . Subjects
Rina : Teacher Yeaches Computer ; Subj

diagram

Sanjay | Teacher Machar

Object M Smita : Teacher Tenchas Electrical : Subjects
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joraered;
Browser - ‘NebPages
Displays

Fig. 12.3.5 Ordering the objects

The web browser displays the web pages in some specific order (first come first
“TVe 5 - > 3 - 1 L 23
. ed). Hence the lordered} keyword is used at the association end (the end at which
the obiectce . s Fo

bjects should appear in some specific order).

E Bags and Sequences

In assOcia ke
350C1abc . . . J . : .

2DDear 'on relationship there are some objects that may be duplicated or maj
NN some . ’
1€ sequence. In these cases the bags and sequences are used at the
) E:CD n:&w
" Bag is 4
8 “Ppeare

4

COllerts . .
h,_nn:cz of objects at other end that are duplicated. That means if the word
2 : ’ .

Seq “ome end then the object at that end can appear more than once.

. 14€Nnce |

..xu_..__._q..nq,? :

f

a4 collection of objects at other end that are duplicated or appear in some

TECHNICAL PUBLICA TIONS - An up thrust for kricededgs



“»—.Tn. QEN__:MMM muOﬁ OXN:.H.;\U_C TR MR wEmEIITIT T D T T TITT mammsan nuan e vourse  the
bject®
he o of o.:_ be student!D
o 1
,%_aa W course Student
1 StudentlD : int
, a A
Fig. 12.3.7
fier s @ property which defines selection key. UML allows having a qualifier
A %5__ _u o 2 single association. The multiplicity can be associated with the
h en
p e
? ciation link-
3
” tions
[oiow Ques | ‘ | | ‘
) \H pefine the purpose of the following term with suitable example and UML notation with respect to

class model - Multiplicity GTU > May-12;; Mark 1
of the following term with suitable example and UML notation with respect to
class model - GTU 7May-127 Mark+1
ion class same as ordinary class ? Explain (O GTU = Winfer-12, Matks 4

2. Define the purpose
Association Class.

3. [s associat
4. Define the purpose of the following term with suitable example and UML notation with respect to
GTU #May:12Mark 1
GTU »Summer-13;"Marks'3

class model - Qualified Association.

5. What is a qualified association ?

[Pl Generalization and Inheritance
GTU#iWinter-12:4May12; Stonnier-13 Marks 7

IrZAE Definition

L] nm H . I < =
neralization is the relationship between a superclass and one or more

subclasses,
v Fach S 1 i
subclass inherits the features of its superclass. A
[ ] .mjﬁ. » i .
! Y — general and it holds common attributes, operations and
associationg "
q 1ations, Whereas the subclass is more specific. [t uses the common attributes,
‘perationg iali . " |
._“u ons and association of superclass but adds its specific attributes, L i
and associalions,
L

“-..ﬂ,_..w..~ HIeY A - ) B :
st _.__\..::5 is also called as is-a relationship. This is becausc, each instance of
C ds4 1 2 .
IS5 an instance of the superclass.

N ——————————————
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interacts with

Class Modeling

—— Class Modeling

Examination
Registration System

+date: Dale

+3mam 4:.
+class s
+addres
M:mm_‘:m:_%
+nmmm<<o<
+ExamiD
+_omml_:c
+mm_ma_\6m5
+mo_<ml_mm5

Existing Student

)

istration(

ymake_red

1

+display_GUI()
+update_Database()

+search()
+generate_result()

accesss

Registration Database

+date: Date
+totalstudents
+sludentname
+registeredTes!t

+validate()
+store()
+delete()
+update()
+display()

sl Prepare a class diagram  for each group of classe

Examination Database

— "
*+nameofExam

+daleofcondyct

Tlllllﬂllllll|l|
+slore()

+update()

+delete()

accesses
1 1

Tests

E—
+name

+date

+time

+class
+marks

+stalus()

/

Monthly Test

Annual Test

Add  at

least 10

selationships (association and generalizations) to each diagram,

File system, file, ASCII file, binary file, directory file, disc, drive, lrack, seclor

Solution : The required class diagram is given below -

Disc

I

+Capacity "

File System

[ GTU : Winter-12, Marks 7

: N T
///
toreale()
+compress()
. " +delele()
+rename()
+copy()
T T
AN
Data File Directory File
+name
+erenulo() +lisInames()
A"
ASCII File Binary Flle
Hype —_—
+dateofcreation,
+print() 15i2¢




Java
using v

1 for the hotel management system,

y -lass ::45 ,N:r
Prepare @ ¢ s fwo categories €s
% £ hotels. A notel contains two categories of rooms ; execy tjy,
uun of HVIEE o of ovel . e
.,.Eﬁ,i cu \c The customers of executive rooms can qogj; -
C and ’ o i e ing i . ;
poth AC i service it rooms, ctc. The booking is possible P e i
iy X e S X nte
rough phone, process is done by receptionjs S} Tiiet "y
b
0ok,
h
}2& S&%a
Sl

rm‘m:_

&ss

EE -
e " facipy, ™
mes, Sit food |
g ¢S, S¢ i
If the bookimg 13 tl "
. Internet the process 18
Depending O the number a\, days customer stays, appropriate bill i % & n N
g, . > g . [
N ount for. transport food and other facilities enjoyed by y,, . The b
wger should be able to generate reports lik, |; 23:5 al
15

K]
rooms empty, monthly/yearly income, etc,

phone. carried out by customer ::azwr

done through

antains am
oy taxes. The mal

notel, list of

also
with necess

o custy,
staying M the e

Solution :

[ Room

*+roomNumb
Manager +isoccupied er
+d .
+na.ne
L+
: phione Booking
Tori +generatereport( Thockirad
usiomer +akesstock()  |—] +:mw=_u_.% mm.m
Hrwam +keepstatus() Y
+address Exsciy
= generates Normal memﬁmﬁw
.mswam: o +ACorNonAC
+roomNumber
+Billamount BiNG
+check_in() +Custom
+check_out() erlD .
+paysBill() Internet Phone +books ["Receptionist
+orderfood|tems()

Exanpi 12450 ik

o SME a class model to describe geographical map. Map contains 10

ountains. All . ) _ itude i

atitude, components are described by points representing aumsért
Solution : 13 Mo

See Fig. 1242 on next page,
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Map

I

Longitude
Latitude

D ——

xmmaams:
display()

display()

—

Mountains

—

Roads

Rivers

\l\l\
name
length
—

readLoc()

name
length

name
height

readlLoc() readLoc()

Fig. 12.4.2 Class model for geographical map

[F use of Generalization

+ There are three main uses of the generalization class -

1. Polymorphism : Polymorphism is an ability of object oriented design in which
the operation can be called at the superclass level, and the same operation with
the same name can be defined at the subclass level doing different
functionalities. The compiler automatically selects appropriate operation that

Due to this feature the software design becomes

matches the object's class.
the rest of the

flexible. The new subclasses can be added without changing
code.

2. Structuring of description of objects : Due to generalization, the designer can
form the taxonomy of objects. Based on similarities and difference of the
objects the classes can be arranged. That also means if there are some classes
that share a is-a kind of relationship then using generalization concept these

classes can be structured in hierarchical form.

erties defined by the superclass are

ode. If a library of some

created then due to
from the library: This

3. zm__mmE:Q of code : As the common prop
also used by the subclasses, there is reusability of ¢
useful required ~ classes is

rit some classes

or most commonly
generalization, the designer can inhe

actually brings reusability of the code.

oo

P e
TECHNICAL PUBLICATIONS - An up thrust for knowledg




inheritance are

zation z.:a e ) g
erms lization and specialization ype com Q

- ”,;:,‘_E:: refers to some ,2555_... ?,om., ertios 3053. agi

" pecific property or purpose- The inheritance 4 i

B o sperations and relationships are shareq . R

h ,_::7:7.1.» ¢ Tr , s epecialization concepts. ) R :

: the ,,..,.:,.Z_r.,:—cz‘ spe a_i

&

HmNMu overriding Features
features include overriding methods or default v
”- b

overrides the superclass features. That means the

.nm.?.m.___

ization.
1 genera

. ﬂn‘:wnh_
referenc®
other. The %n‘—dr

idi alues
. Overriding Hues of a::,g:.y
e subclass . OVerrig:
o The ined or replaced by some another value in the subelagg din
ot - Ny

nrcgézsz_,&. 5.2,52.Ecn_m*.__m.q:éngacm v,:ﬁ.,,nn_?,.mn,,: 7

.,»...,.. A . c
< we € odefine the di y g

in subclass. It means we can redefine splay method i 2_?,_2 7 Q

:,:

different functional body but po ,.d.

are red

ssessing the same name,

The overridden features are used in OO design for varioug Teasoy
defining the different behaviour in the subclass i) For havip
functionality in the subclass.

it 1
8 the gy
o The signature or datatvpe must not be overridden.
¢ While overriding, attribute type, number of arguments and type of arguments
return type must not be changed.
o The overnding of general method to special method increases the o
performance of the code.
Example -

Male

Person

Female

|

Employee

Customer

)
_
7 _

Manager Accountant

VICAL PUSLICATION
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]
ming using Java 1217
d 35@:.:: ﬁ

/._zm/mio&%:c
y Questions with Answers

it

c_,_<mqm=
(Regulation 2008)

| May2012 |

sefine the penrpose of the. following term with suitabe example and U\
?,q fion with respect 10 class model - Multiplicity [Refer section 12.3) _‘:
nole

the purpose of the following term with suitable example and UM notation

fine o , '
?..;. pespect 10 class model - Association Class. |Refer seetion 123) 1
with e . . . .

the purpose of the following term with suitable example and UM, ::::_,::,

Define o o ) ,
M.S respect 10 class model - Qualified Association,|Refer seetlon 12} 1
W =
—— )
| Dec.2012 |
Ty ok AP ,
I association class same as ordinary class ? Explain with example, ,
[Refer section 12.3] W
| May 2013 |
What is a qualified association ?|Refer section 123 I8
aaa
J——

» whodge
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NoiEe=

>m<wsomm Class Modeling
QS

av—sh i L
.m..t: piect and class concepts, Association ends, N-ary associations, Aggregation, Abstruct
\Ezimm& obJ inheritance Metadata, Constraints, Derived data, Packages.

5e5, \SE:EE

A Q<m:nmq Object and Class Concepts

13.2 >mm09.m:.o: Ends

N-ary Associations

aggregation et Dec.-11, May-12, Winter-12, Marks 3
13.5 Abstract Classes

13.6 Multiple Inheritance

137 Metadata oot May-12---- -~ Mark 1
3.8 Constraints — oooceeeseriinn May-12---- - ot Mark 1
13.9 Derived Data

13.10 Packages = ..ttt May-12 - -0 Mark 1

13.11 University Questions with Answers




e A EED— 2 i
13- s
T 5 Java A i
 mented Programming using dva
Obyect O vented Prog Nceq Qwun BmEEESQ using Java 13-3 )
‘act and Class Concepts \ dP »
"1 Advanced Obje onec! anced Class Modeling
scopé€
T ions 4
A4 numeration _nts whether particular featyre ; .
- ; imitive data type which can have finj op® n%novn:? ‘ scope o_u« and obje ”E:” 1S available for class or g
The enumeration is a w::::,m_ ; v can have the stat Inite get of Valy 5¢ ope can be static p ject or instance scope, et In Um
-0 ¢ s e 2 )
be modelled as classes. For example S such a4 Proc .m ag | e e { scope - Each object of a class has itg Own valye, | _
v These values can be represented by designing  Stag,q as ®Ssing a_c 1 OEmM ing the instance. ¢ It requires pg Notation fo
L ) i fing figure, the k clagg U, ocifyin r
€ ) y hat in the following figure, the keyworg 5 4 spe .
<<enumeration>>. Note t mscgmnumoz oy scope - All the instances of a class have just one v

>. The list of values are given in the second Compar alue. This s referred

Guillemets i.e. << >
he attribue,

5.1 atic
tmen [ 2 o

(atic SCOPe- The static scope is mentioned by E&Q:E:m t
static =

/ \ Window
| ST o A |

Job /~ Static scope header : string o
s

& Sl ~~__ }eID:lon

F \%/ Fig. 13.1.2 Instance and scope

—— Instance scope

i j\ _ ll_ .vate attributes of class makes use of static scoped featu

; The pii res.
| vqoanw\:m Idle aitin L ap s

w = = 9 am Visibility

The visibility specifies the how the attributes and operations are visible in the system.

| e There are four levels of visibility -

1. public : The public element is visible to all elements that can access the classifier. It

AAm:Mﬁmwmh_o:vv is denoted by '+' symbol.
Job T i
PeE— 2. protected : The protected element is visible i fansaction
" Sin . i
Status : Status Idle . to all the elements that have a generalization e — session
Waiting relationship to the namespace that owns it. va_mgmam“ Hmﬂn Lo
Protected visibility is represented by '# +lime
Fig. 13.1.1 Modeling enumeration symbol. ion()
13499 R > Public e+ creale transaction
LR Multiplicity 3. private : A private element is only visible ~l, +um;o3=m=wma_%:
inet . i —1s #getmessages
. inside the namespace that owns it. Private Protected *
Multiplicity  denotes how * obj i /ith  particular € . Sp ¢ 5 1% i , -~ reconfigure()
phat) v many objects are associated with p visibility is represented by '~ symbol. ackag

Multiplicity can be associated with the associations as well as attributes. Nomi’
“atabases the multiplicity is associated with the attributes. For example -

i package : Only the elements that are
declared in the same package can use this

feature. 1t is specified using the symbol '~

E Association Ends

Employee

+emplID : Integer
+name : String[1.."]
tsalary

+DateofJoin : Date[1)

A .

TECHNICAL PUBLICATIONS™. An up thrust for knowledge

>mmoamzo: end is an end of association. o
ociation has three ends and $

¢ Bi . )
fary aszociation has two ends, ternary ass and

. Mu .
I . . arious
Operties of association end - There are v

t .
hese are enlisted below -

association end

ﬁnovn&om of

r knowledge
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13-4
g using Java I  e—— l/
Obpect O ‘
N tion End Name : For clear understanding of (he
Associatior

'~
can wite the name
. o lo association end names,

anted Program

at the association. The traye

we
understood du
teacher textbook

Person |7 01 Book
Writes

Teacher textbook

Rita EVS

Smita Mathematics

Fig. 13.21 Association end names

Multiple objects can be related to one particyl

° Multiplicity : " ar objeg
denoted by "1, ™", "1...*" and so on. Jeet, any,
o Ordering @ This is a type of association which is used o denote "
objects at one end must appear in specific order. © o
{ordered)
Browser = WebPages
1 Displays

Fig. 13.2.2 Ordering the objects

o Qualification

Course Student

StudentID : int

Fig. 13.2.3

° Bags and Sequences : In association relationship, there are some objects thy
may be duplicated or may appear in some sequence. For that purpose bags ani

sequences are used.

{bag})
Person Jobs

Ly .

Sends (sequence)

System - . )

o . E s j is mbo:-.
Aggregation : It is 3 kind of association in which one object 1s a part o
object.

o oye i : T¢ m,u
Changeability : The update status of an association end is e
ﬁ_.:ﬁcl.a‘ The values for this ﬁ_.GﬁE.:‘ can be A.EL:GST? D:& 2.2&.&:?. o&nmﬁ

1 o e B ) ’ i m.ﬁﬂ :
M/.u:h.:.___c + By default the association can be traversed in both EQ_.maa .
e = by showing “the arrowhead at one end we can TF™
navigability from one class to other ;

- 7. . g 4 =
Visibility : Th _u%_&w

é ends can be public, private protected 0

TEC s

A PUBLICATIONS™. An up thrust for knowledge
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Qzanaag\\\\\ S Advanceg
ot — T — “0d Class Modolin

Bjee— L 1 Clnss Modoing
0 sociations

S
ga "
association is the association among three

association in the class diagram

. or more |
o ) . 1S ot preferreq
ary association into ?:;Q association,

25%es. Normally
and _rc:.::e

n-ary
ﬁ:— n-

a simple association that can be seen

paving it is o

e 10 5

5 n-ary assocj

Jing, 18 )
_H:__:s_:r ation but i ¢ap be

: i association.
ented using binary ¢ ‘

_A..ﬁ:..;.
Student Admission Course
name 1 1] date 1 .
reg.no. fees
Fig. 13.3.1 n-ary association represented by binary association
Following is a typical example of n-ary association in which three classes take part
Aﬂ . . . p -
tively Note that such an association is represented using a diamond notation. The
achively. . .
b <c management system can maintain the records for the students who are studying
course me ) .
the courses in particular academic year.

Student |+

k]

Course

Year

Fig. 13.3.2

Following is an another representation in which four classes are taking part making

the association.

Project

Vendor

mc%z

= st for knowledg®
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Obyect Onented Programm g aé\\\\\\\\g
lan

E >mm~mmm:o:

tion is a type
osent whole-part relationship.

Aggrega of association.
o Aggregs
e It is used to repr
e [t normally posses has-a relationship.

o It is denoted as follows -

« For example - DVD player and Car Cor
wo classes that can be

are the 't . .
associated by aggregate relationship.

Note that DVD player can exists Eig 13.4.1 Exa
without car and car can be without a mple - Aggre
DVD player. We can read this relationship as "DVD player is a ——

ar'

Qate relatig,

u_,_u

o Transitivity - It is an important property of aggregation. It means of
Q

part of class Y and if class Y is a part of class Z then class X becomes lass x

class Z. the pay

« Antisymmetric - According to this property of aggregation if class X ;
class Y then class Y is not a part of class X. S 2 par

EEXER Difference between Aggregation and Association

The aggregation is a special kind of association.

AF aggregation relationship the two objects share a whole-part relationship. But if i
objects are independent but still there are related to each other then the associax
relationship is indicated.

The use of aggregation instead of association often comes by judgement of designer

C
=0 Dep-rtment
+name
+address +tname
+phone | Has +addEmp()
temall 1 _|#removeEmp()
+addDept() +displayAllEmp()
+_.wao<m0mu5 1
+displayAllDept() -
| AETDIOVORRF
+emplD
+name
+address
+salary
,‘\\

TECHNICAL P,
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mming using Java 13.7 N \

Advanceq ¢y,
83

\\Sm‘_:m

cimqo:nm between Aggregation and Compositj
on

. s and Composition is two forms of whol

1 stricted aggregation. That is, when one :qw e-part re
%_%oe sined object can not exist without the existence ject contain
is denoted as follows - . 0% the

E—

s:::%% The
S another Object
contaj

container object, then it

_ Steering and Car are the
associated Ca

s that mwm c 1 .m Gvﬁ the ! Steering

relationship- This is restricted

pecause a car can not exist Fig. 13.4.2 Ex

: . 134, ample - Co i 4 .
i it mposite relationship
an read the relationship as "Steering is a part of Car". The arrowhead is pointi
the whole class. PR

without
We ¢
jowards

pifference between aggregation and composition
Both the composition and aggregation represent the whole part relationship but the

sition is more restricted than the aggregation. The composed object can not exist

compo! o
e other object. Hence it is a strong relationship.

without th
This restriction is not there in aggregation. The existence of contained object is

entirely optional in case of aggregation.

For example - Books Library contains books and students. The student and Library
share the aggregate relationship but the Book and Library share the composition
relationship. As without books the library is not possible.

ERYEY Propagation of Operations

s a mechanism which allow
xample - Following E

1

s to move particular

Propagation of of operations i
ig. 1343 shows that

operation through the network of objects. For e

animate
P

Graphics

Canvas

Fig. 13.4.3 Propa

up thrust for kno!
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‘ \\m\.mu progré ~liznceg \.r\m'lu _.-v\\.m -z
oY e s
g B rphic functior CoOmplot
o abstract ﬂoH.SﬂO 1 4 chon 1s Incomplete ang 1S Overrndd. 1
' 1ne LG Cen by e
il functions- o
= itance
. _Q _—._T_m_‘_
MultiP
% .. The multiple inheritance is a kind of inheritance in which . 1
mw.—o - ) _ w- MU WIICh the derrved
omm:m derived from more than one super classes. The class with more g
= ar i s - e than one
258 T alled join <lass.
\ kind of implementation may lead to some conflicts in the chilg

QUd Classes d
L - superclass. But such ambiguit .
.l paths from sSup gullies can be eliminated dypn

= L e

_iementation.
MAP_H;LN
Hospital Member
T i
E Staf | Overizppng subclasses
_ 2
Disjoint Administrative Laboratory Oomavao\a\m)
Class —1 staff staff staff Muttipie
| [ | [ n\J_
Receptionist Techrician Doctors Nurses
N/
i . ) Join Class
Fig. 13.6.1 Multiple inheritance from overlapping classes
If

s0me parent has no more than on

. e child in multiple inheritance then that class is
SSjoint class,

Th !t indi

Un,.nm hollow triangle indicates the disjoint subclasses whereas the solid tmangl
“Cates the overlapping subclasses.
The Fig. 136.1 show

s disjoint class.
>n<m:nmmmw .

I The i
2 The Mmb%m m_.mmmmm can perform multiple functionality.
:mm,c_rq of the code gets increased.

Umwma<m:~mmmw .
Y .
€ co
41n BE: c¢Ptual and implementation model becomes complex.
folloy,, iPle inheritance - There is a mixing of rules and multiple w.mmm san be
imp) ed " for reaching to derived classes, conflicts might anse in the
vmgmamso:w.
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Lmning U sing Javs

forh
Dar
L7 XS

q mSS 8

1o

:5

TwoDhrray _

wrent z
(7l \\:‘A\

4ot 2
W arazyl)

Aw 6. 3 >_~® i > -
ative Q@m_ﬂﬂ 00:<0_wm02 from inheritane ({
ti ce to 239 i
rn VQ.NQ\B

. .z.mﬂwm mm:marum:c: . In this te

\\..\‘ODQ :._?
i
_\.SFm his preserves the inheritance but it d
‘ . . out 1t n.;.u._.\tv th
code. The v::nﬁ_o\ of object oriented te hnig o e e
enec e NnNioues -y
techr A\k..knv are N..n\\ Yvinia i - ‘

T

%Eom%.

Administr:
ms%Sm _.ucoasq Operationz!
P wﬁmm‘\u. nz
L —
Operating Docos Nurses

Receptionis
ist Technician Operating Doctors

Fig. 13.6 iple i
4 Multiple inheritance using nested generalization

lssueg
es in Workaround

the Sc%mﬂoczm

d all the wcwrdmf?
533_‘% in the alhn_

acses then

Follegwsi
wing ar
e s 5 155
ome issues while selecting
are o.n_..c.m?

rclasses an
pring the sY

he m:nci

1 If
a4 subclas
beclass have several supe

importan

t the

then make use of delegation and
n rest of t

ent

:s.c.::

If on
€ su :
single m:—wn«.n_mmw is more important tha
eritance and apply delegation:
Q:v:nm?d.

Avoj
id n
ested L.
generalization if large amount of code gel
s then consider nested mm:ﬁ»:um:e:.

o

4 If
M the
e are es
= _ SS _.CE_UQ_‘ Cm ncawmﬂ_mﬁ.:_

——

—

Py Y, 14
B —

~8%4 ~\\\4\ .

n third and 50 on. Thus 2l] possible «
=} )551DIE COTY ,: 71
NS O Zenerall’
ZENETANZ300NS 218
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AmmINg Us v

Yrneanfext Ao

. N o .

L sl p_ enet ___.,.:_:: —.:»:- mos — . F—_—p._—== ___ "

_: -_— ne poenehs :ln important |

4
most import nt and soon | _
\ o teatures than other superelagg
. having more -
e supeclass s ) o
o 1 l '] the sath .—:ez...J.
inheritance through | : ____
i ity » model.
= Aamntamn strict identity ot the nu Rt
Review Questions
e
T mheritanee. /
) i b /‘/
L What &0 stand by multiple inherttance Describe with suitable CXamp|
hat ¢ : | _.

does the |

theritance amd wehat are its associated problems 2 piog,
(

cations help to overcome these problems ? \.,:5::.

v osvth

e

EFXA Metadata

Metadata 1s a data that describes
metadata. In UML many times it is preferred to model the metadala as a separay
b h ara U ﬁ,_;r,

s other data. The class definition

1S T._zr._ |

Y

For example - Consider a banking system, in which the records for the —
separate  description  class >Q,:::__ﬁ.f,n_.:,_. v
* 10n I§

their accounts is  maintained.

maintained which describes the account number.

Many times classes have their own classes. These classes are called as melaclasses

Account
Customer
has +Type This Is worst way
+Name 1 +|] tBranchName of representing the
+AccNumber class
Account
This Is better way
+Type of representing the
+BranchName class
"
Described by
[Cumomr ] :
; AccountDescription
1as
—_Nas _ §
, ) + | *AccNumber

___Fig. 1371 Metadata
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I g s
tod 3:_::: .. .

Advane
D ‘_,Sm:; ,Q;.: Mocte iy,
—— Hodaling

cof the followimg levm with .,

li

cxample gy, UML .

¢ the ~_::<

:,‘%_: M

: el Derioed Data.
chss
% na:ﬂa_:”m
e commonly used in class diagr

; __.,:..::_,,. are cot y " ass ,__._:_.::. In UMI —

gl dement. These ele o < Constraing jy 4

jction on UM gigtm ¢ clements can e objects, 4 condition
i S o ; . s, aly .
[ fations and g¢ neralization sets. It must evalyage to Boolean v, ribules, links,
P . + salishie Woa Ccorrec ; ‘ alue - e

traint must b satisfied _< 1 correcl ,_.__,.:..: ol the systerm. ()¢ ¢ oor false,
pal " lec By e e
g pairt Languoge % constraint _.::.._:;.._, predefined in UML. 1] L e Objecy
ote . - OWey ¢
L pe spect ied by some other languages such as Java, Machine readab) ._,:. constraing
an bes . tadable languapes
patural Janguages- v

—E- Constraints on Object
lowing is a simple example that shows how the constraint can be applied on
¢ d «d on the

he constraint can be given i . .
Normally, i an be given in the form of expression and is specified

the curly brackels.

Postcondition B

Queue {postcondition:rear = rear+1)

-size: int{rear< = MAXSIZE)® -

+insert(item) ®
+delete(): int e...

postcondition:front = front-1

}

Fig. 13.8.1 Three ways to use constraints

Person

age Male

0.1
Female

{ Self.Male.age > 21 and
Self.Female.age > 18

}

" " Iqe
TECHNICAL PUBLICATIONS ™ An up thrus! for inowiecg®
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Object Onented Programming :minw\m\f\u — e, \5.\::
jec ———— /O,GQ O:.
g 2 ~5y,
a Constraints on Generalization Sets o
) . . on the Generalization sets, T
There are four Lypes :.:r:.::_.: ot ’ ‘ cts. ::.mc are
1. Complete
ifioe that all the children in N
The complete specifics .v::_. ‘ b the generalizatjoy,
oly there is no ,,7.::9:_:: possible. are Sprc
. i

complet

</ \2

Female

Fig. 13.8.2 Complete generalization

2. Incomplete

In the incomplete generalization not all the children in the generalizati
« ~alion .
completely. are specfyy
I ]

jsm:mo __ Orange _ﬁmm:m:m _

Fig. 13.8.3 Incomplete generalization

3. Disjoint

T:: .,wnom_.:mm that objects of parent may not have more than one of the children as i
example - In the following figure the class AdministrativeStaff has only one child

AdministrativeStaff

Receptionist

Fig. ... .
4. Overlapping ig. 13.8.4 Disjoint constraint

1

It specifi ; .
pecities that objects of parent may hav ren as tyF*

| . *T nTH_Q
example - Here train can be Passenger type o

e more than one o
vehicle or mooamnmamﬁ

ﬂ~ o J \BnSSSSQ using Java ﬂw 15
40N T — Ad
‘..? o S \m:nma =
7,
//
Passenger
Carrier Goods
Carrier

V.

jomr_ — 485‘\_ Truck E

Fig. 13.8.5 Overlapping generalization

a& Constraints on Links

The constraints on the links can be allowing the multiplicity. The multiplicity de

. : ! ty denotes
how many objects are related to the given object. Multiplicity for an attribute specifies
alues are possible for that attribute. -

how many Vv

By applying constraints on link we can make the objects to appear in some specific
ader. The constraint lorder] can be applied for this link. Following figure av...?..w,_w
how constraint can be applied on the links -

School

Student Studyln

{subset}

1 HeadBoyOf

Fig. 13.8.6 Subset constraints on links
E— Use of Constraints

first by writing the constraints

a aom.ﬁaa C

in InUML we can specify the constraints in two ways -
fﬁ::.. braces and second by specifying the constraints 10
er Fig. 13.8.1 and Fig. 13.8.6.

omment box-

with respect to

otationt
1 suitable example and LML notatee

1. Dp ’
Define the purpose of the following term with
class mode] - Constraint.

led
EQSQZMA. An up thrust for knowledg®

r TECHNICAL PUB

[ ———— N S e e e o




functio

A which 15 obtained using one or More fun
Clig
s

it is obtained from
element™ data is :.i;:npa because Other m_mﬂmi i
od data © . ssociations and classes can .
data attributes: @ be deriyeq
rived datd i m3e 0
jved attribute. In the banki
the der nking Syste

ithdrawal.

class diagram-

f slash "/" in front of the
eleme
ion for &.w nt

In
Smgm

5~
the e,

/ balance {palance = balance - withdraw}

Fig. 13.9.1 Derived Attribute
is an example in which derived association and derive g
r the baking system.

E /entries

? amount
date

Following
_.%Rmm:an fo

Entry

|/ balance

Derived

 od .
Derive associate

attribute

Bank
statement

e, Derived
class

and association

Fig. 13.9.2 Derived class
EEXTH Packages

In UML, package is a general purpose
mechanism for modeling the elements into
groups. Using packages the elements can be
rRanized properly. The package can be
Tepresented as shown in the Fig. 13.10.1.

{.]

ing using Java 13-17

o the m:%amm e\ the \o:Qﬁ:,:.W term with suitable example ang
an, )
ol - Package. UML notatjy, wit

mu h Tespect to
estions with Answers

g univer Qu
\\\1\\\1‘\\/
= (Regulation 2008) B

o Explain the following : this, super, final [Refer section 13.4) .
May 2012
a2 D efine the purpose of the following term with suitable example and UML notasi
; J tio
with respect 1o class model - Aggregation. [Refer section 134] ~,:=
Q3 Define the purpose of the following term with suitable example and UML notation
with respect to class model - Derived Data. [Refer section 13.7) m
04 Define the purpose of the following term with suitable example and UML notation
, with respect to class model - Constraint. [Refer section 13.8] m
Q5 Define the purpose of the following term with suitable example and UML rotarion
with respect to class model - Package. [Refer section 13.10] m
Winter 2012
Q6  Explain aggregation. Is it same as association ? [Refer section 13.4] ‘_..w_ |

- 0oo
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ey, ¥

opyect Onented Frogrer =
m.J
HE Introduction | -,
odel describes the sequence of owmaw_ﬂzm M”ﬂ%nn:q N o, ~
te m - ' . 4 e the
m%e The state model 15 E??m:?g by using ” i Wiy e ac o
:muli. The ¢ . - whi vents and s i
stim hical 3?68:5:0: in which the e m:m.w. . wmv?gmoi _mm;;
a grap timuli and the state represents values of objects, "
represent external sti q.,
HE Events
e An Event is a specification of :o”m:.o_._»rv\ occurrence of mo:._m:::w
. . t
s and mpace. 5o mm:m model, the event is an OcCCurrence of f by
because of which the state transitions take place. For example - user mS:nwzsag
off g,

alarm. The timer counts down.

« The events are often denoted by the verbs in past tense.
One event may follow another event, or events might occur Fn_mvm:am::v..

The two events that are independent of each other are called concurrent ¢y
ents,

If the time difference between occurrence of two events is very _Emm "
en f

events are called concurrent events. If the event occurs at distant places then X
. i

theyv are called as concurrent events. The ordering between concurrent events e
’ eed

not be specified.

There are various types of events, the most commonly used events are sy,
’ o

events, change events and time event.

(L¥&Y Signal Event

* A message is a named object that can be passed asynchronously by one objectt
another. The signal is a type of the message or the classifier for the message.

* Signals are similar to the classes.

* The signals have instances just like the classes.

p so tl B
gere™
Sound

8}

,9@ signals allow to use the generalization relationshi
hierarchy of events can be modeled. Because there might be some
events and some might be the specific events. For example: ber

“ignal can be BootingUpBeep or DiskFailureBeep
ociated with the®

¢ There mwwgﬂﬁﬂ.@mz ?:.m.:#. attributes and operations ass
> In ,.. S ays by which the signal can be sent -

tate machine, the signal can be sent by action of transition.
For the two roles of interaction, the signal can be modeled as 2 message

By - som p mﬂWDh..W.
T..n nﬂ:.Sm gxxm_. the signal can be sent. Thus the signa!
the behavior of the

\

_—

e signal can be represented a stercotyped
3 F Class
when the signal is modeled as class, it hag e ora aﬁ.vﬁagn

mﬁﬁ.:,.ég.ﬂvm

* ationstIPr T odeled b .
m.:qmocﬂm <<signal>> , modeled using th
32
le:
m
, Ex@ P Send
dependency
signal ReservationSystem Gy
<<signal>> | <<Send>>
Form [ 777777
Fig. 14.2.1 Signal
ss the Fig: 14.2.1 shows that the signal can be modeled as stereotyped classes or w

(n use 3 dependency relation to show a signal. (In Fig. 14.2.1 it is shown using th

stereotype send)

E Change Event

The change event represents a change in state or satisfaction of some conditior
The keyword when followed by some Boolean expression is used for denoting th

change from false to true.
For example - when (temp<10 °C) , when(power > maximum limit)

KXE] Time Event

* The time event represents the passing of time. The
some expression is used for denoting the time event. This

the period of time. For example : After 5 seconds
time event (absolute)

\ at (7 - 00 PMY rotateFan()

econds)'sta)

after (108

keyword after followed b
expression represen

'

* The occurrence of time event
can be at absolute time. This
@n be represented using the
keyword at . For example
a(1September 2012, 6:00 UT)

Specifies that on 15 =
September 2012 at universal ﬁ -
time ¢ O’clock. - 2
= . i 2.2 Time and changé eve
0 _os;:m Fig 1422 o, T |
"Presents the time and L.

éﬁ.mﬂ in the state model -



E States

n during the life of an objegy :
u

cituatio
-ondition Of S . N
o State 1s a © a or performs some activity, or waits for 01 Jsm Whe,
catisfies sOme cond1hiOf . ; o eveny %
s it 8 ﬂunzr.:_u« state for finite amount of time. _..9. 3
o Obyect T _ht be in vanous states such as Start (Initial State > SOV
\icrowave mIgh ) ome buttons to ot vhen - te
. e < Sy
on), Activating(waiting for . 8 Presseq) %
) > SIng .HUL vnn—u - ’ &
( working/ progress ing) PPe Acs )
The state can be Eﬂﬁfﬂ?& in UML by rounded box containing SOme
' o but 1t represents the name of the state. It is wi ._.Su.n/.
name 1< optional but It T Titten i b,
first letter is capitalized. oldi,

ser of the box and the

= @©

_ Fig. 1431

at cen

o If the attrnibutes of the state do not affect the behavior of the object then 1 i
"¢ G0y

represent them in the state.

o Difference between event and state
nic recressnt Darticul . § - Rp—
Events represent particular moment of time whereas the events represent imseny .

nds to the interval between two events received by the g

time

rth events and state depend upon nrm_ﬁicw&f”wpn::?

A state cormespe

E Transition and Conditions

o Transibon is e !,
sthon 15 2 relabonship between two states. It indicates that the objct 28

L

AUl

first state will perform some act y

will perform some action and enter in some another state when <
pets atished or some e ) ._
oo satisfied or some event occurrs f/-Ta.ﬁ nT.r. state .Y-...-w.ﬁ PE—J%& e
= sad that the transition is fired

transition to pet et &
N t0 get fired the object is in source state and el

gets hred the ~3
red the obwect

IS In tarpet state

The Mj } _r
:n:u'ﬂcn changes its state from Start to ..’ﬂn_-.uzam
the

whe ¥
pot®’

- » X

O_...aln_.).:: button o

’
S p
B SCS PreSSed (for cooking the food) Here pressing
. el Guses
g fTom one state to another

7

e five parts of transitions -
X

e Th h
' " : This is the starting o
. sourc® state: LU= Thng state for the transition ang
" ransition- 1S affected by the
 prent trigger: 1t is recognized by the object in the gy
” ransition t© get fired. SOUTCe state. It cayees -

3 Guard condition : It is a Boolean expression. [t i evaluated when g
B N the trans
thon

e 3,'4.,&?&. ?.,?,..: the expression is evaluated to true then
fired, and then it is evaluated to false the transition is not f v the transibon N
red.

o Effect: An executable behavior such as action that acts on the ob
. ) ¢ Object

5 Target state : The active state after completion of transition.
W paample :

b= tme event

L ]
after (3 fd,nm._z..a € Co0k

~~ Send Signal

Self transition

event tngger
with o.,_aaﬁmﬂ/

SetTy |
Ready To Cook YOS M v Cookng door closed ¢— event ingger
] buttonPressedtumONLight()
/ achon
door opened door closed
_ Door O«xiJ\_‘ alarm -
tmed out
®
Completon
CoolingComplete transition

Fig. 14.4.1 Transitions

Event trigger
® Event is occurrence of stimulus that can trigger
of time ot a change

a state transibon

mn state

n
Event can be calls, signals, passing sers that are
° . ye paran h
* An event in the form of a signal or 3 - :E_, " Z‘W, and actions are
> CONGILE
available when the transition occurs The geeex =
ﬂu-..:iﬂ?

I

also available for the event tnRger™ with o
epresented Wi 70—

éﬂ_cua: transition ¢an p_twm,w\_,t

ons” An @ P

event INERES
aks. . s

oy pweP

L —

TECHNCAL PUBLICAT
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- e
amming using Javi - - s T ——
Obyect Onented Program’s = ,///masf
—_— = 0
fiti /E
e Guard condition : ich is placed insi
wsion which is placed inside the sqyq.
5 i« a Boolean expres: [Uare
Itis a Be bracky,

It is T_..»..,,L after :\_,’n,—“—.ﬂ event.

(]

A\ guard condition is evaluated only after the .1@@5
A g Cven
_,3 "

transition OCCUTs. )
e <isith @ T T ,
transitions with same ::uT: event and TOE same

o

Multiple
ﬁc,n.n_.z..x
At the time when the event occurs, the guard condition g eval
: . : ition ; aluapy |
once for each transition and if the transition is retriggereq then ﬁ MM& g
mSa

e}

Soyy
Ce C
an b
t

condition is evaluated once again.
The condition of the object can also be specified along -
condition. the Buag

o Effect :
Effect is the behavior which is executed when the transition fires

o Various examples of effects are - operation calls, sending and 4
estruc

another object, inline computations, sending signal to an biect: g fuctig

S0 on.
° When the sending of signal is shown in the state machine then the «
si

name is prefixed by the keyword <<send>> Bl

When the state machine is not executing any effect of previous transition

o

then only the transitions occur.

E State Diagram

* The state diagram is a graph that represents the flow of control from state &
state.

* In this x.zuﬁr the nodes represent the states and the connecting edges repre#
the transitions between the states,

GTU : Winter-12, Summer-13, Marks ]

. .—j- e ) » 2
“quence of states is due to the events that occur in the system.

* The name o s J
name of the states must be unique. The state should lie within the scopt ?

:_ e e ‘ _ _ a
( late L_ pram, _‘_ ~ :_m
\u: :—:-. { “
» O a clase lagr
. _w.~ a:.: ram qX_«:: —_: ,—_.; A.>~ |

the states oof '
ates, of v, ) e ;
» ous objects can be represented using the state diagram-
¥ e impleme i ing)°
‘nta t ic(meani?
I ton of state anBS means converting, the I.Eaz:laau_“

:: fiabees o ; : in NG nte ¢ pro ;n:==—:_
g I « i
) I
1o :_ h 1y r

oV~
o sists of multiple state (.
s ¢ ::.m_n_ cons p ate diagramg prob

romming Using Java 14.7

lf‘[/!/
/

.ach state diagram. The d;. ;
o class for cach slté gre he L_..x?_:..w in

{heir interfaces:

state diagram
e

mﬁau_

Inserts card

st for Insert card R

Invalid Card

Transaction
chosen

Finishing
Transaction

Perform Transaction|

Ejecting Card

Wants another Transaction

Select cancel
Fig. 14.5.1 State diagram for ATM transaction

In this state diagram, the state sequence caused when the customer interacts with the
ATM machine for performing transactions is represented.

At the start the ATM machine is in idle state and when the customer interacts with
te ATM machine then it requests for insertion of the ATM card. When the customer
inserts the card, it is validated. Then the PIN is requested by the machine. The PIN
etered by the customer is then validated. Only the valid PIN and Card holder is
dlowed to perform further transaction (such as withdrawal/ deposition of money or
even n:en_a:m the account balance). On completion of the transaction, the ATM card will

be Gjected by the machine.
alues of the object.

is not shown in
d.

v Note that this state diagram does not expose all the states or the v
instance - if the PIN is invalid then cjecting the card- this sequence ,
the A: . I ic represente
e 9&“;3\ :,_ﬁﬁ.m&\ s sequence that is followed on the valid PIN 15 repre

5- One Shot State Diagram

The «4. : o (4
"  state 9..:3.3 that has finite number of states T€
Pree &Ema:?

ife cycle or
_a:.%::.:x one-shot life € cle

A1t a ’ n »
ing continuous loop is called One shot state

-

o thrust 1 kot
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q using Java
14 a S :..‘33::& us 9
ng using JEve i Sty X s.:/‘ prod -
! Oriprted Programming ~ _..,ar i o . = Thate 4,
-~ the initial and hinal states " ary of Basic Notations ~—_"'0dsling
| ram :._;:.r..s_r ( 54___4 ::: MCaa —
» (1agTe 6l &
The ane hot state diag Fig 145 5 _.._,:r.:_r the one shot state diae ? Mg, Le basic notations that are
v ng he : : » bas at are ¢
< [or example 1t lowire Bram . ng art soft fmmanly used in
- wilth r

of state

1 condition of the object 4

t p ,
/ Cguate 1S ) particular mement o
aatt petween the events. For example - '
Jﬂd

".1‘7
¢ user to enter PIN 2 Authenticating

After 16 years
User 7

Aftet 5 years

Newty bom ) AT 7
\I‘\I\'\I'

¢ \ e

I Pensin

g ca

walting T‘
i
is _.0—,_2.(13~Gn_ Ta the rounded box There AT

al and final states. (Refer section 145 1)

Lo ctate ¢ Special notations

nting the initi
AT

After 25 years

After m«O vtua "
'E g ; S .
Mﬂmﬂ& Ad The relationship between two states s indicated usimg ror L

3&:3: :

] £ = )
“ Tr -t occurs then the object moves or transits from one state |
L ove ) ~ Vdie 0 inother .
o s sition. The transition is represented b s
F.LU;I\\ Final State _ ented uSING tran ¢ represented by an edge with 4 o
' head points to the target state. i
. arTOW ¢
fvent : An €V ent is significance occurrence of something For e - Caeten

: shot sequence diagram
Fig. 14.5.2 One q 9 s ATM card.

owing figure represents these concepts

atons for the initial and final states are

Initial State O

Final State ®
L ] Perform startup
‘I||| ldle Azt

E What does one shot duagram represent ? Show one shot diagram for dhes
GTU : Winter-12, Summer-13, Marks 7 Initial state

The altermative not

L

Lamit
L

Solution : One shot diagram : Refer section 14.5.1. T

lowing Fig 1453 represents the one shot diagram for chess game -

Fig. 14.5.4 State events and transitions in state diagram

ot eda
as podes ang o<

State diagram : This is basically a graph that contains the state ¢ -

Move made by white ke
; nsitioy is oncloasd i > frame with the dagram nans >
O e Tum Black's Turn L _:J It is enclosed in a rectangular fram
Fronal tag i upper left corner
Move made by black ( .
vard condition
s brac ket
k Itis a o Thic laced inside the square =
Chockmate | Suatemate Glalemate | Checkmate a Boolean ¢ xpression which is plac

[tis placed after the trigger event
s event I8
y o ; . . after the €
The guard condition is evaluated only

® re , - I
CpPresented ;_::n Its transitions 1o event ko
<« N

bk Wins _ (f . respo
Z Nite Wins fects . w10

v at RRR (N an executable behavior such as it | Listed

™ the g the transition ant i

aner

object. I g represented alon

- —

’\\\.\\\ ———— v ammerei®
. 2 B
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et O
ooyect ¢

ot state

The one shot

of states K

m

1o
yro\ampie

dragt

"
tollc
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» Java ) e —
<y,

ants the initial and final stateg with " /J
Nity

r:b. r:c

Tﬂ‘:ﬁ. 5;{

MOSK

am IV}

b

="

14.5.2 represents the one shot stgpe

WA _S,u.u

After 16 years

ARter 25 years

!
@\ Final State

Fig. 14.5.2 One shot sequence diagram

sve notzbons
e 0=

< for the initial and final states are

Initial State

Final State

O
=

f

White’s Tum Black's Tum
Move made by black
2z Qglemate Stalemate | Checkmate
' A\
. Draw
Siack Wins White Wins
Fig. 14.5.3

TECHICA! Dt o
WAL PUBL

ICATIONS - £n up thrust for knowledge
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W
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8 Java
i g USING o
..:.:_::: 4 Jave

ary of Basic Notations

m::::

, some basic nolations that are Commonly
¥y use

din the

L ATt
Wik . : .
poll qate 18 @ condition of the object at particula N agranm
. Sl ' . ) A mome ,
¢ petween the events. For example - MOl time. iy, time
S Als ¢ s

i, {or user to enter PIN 2. .\/:::;EE::M., user

is :.Ecmc_:cm by the rounded box. The
and final states. (Refer section 14

3; U??.:.,S,n cash,

¢ are special noy

S ations useq for

state
ating the initial
wonting

ition : The relationship between two states is indicated using
Traf - - SING transition. Whe
ent occurs then the object moves or transits from one State to ap 55, When
e © sition. The transition i o other. This is
o S . ransition is re o . IS Is
\sing transition e tra S represented by an ed i
< J ge with arrow h
< ead.

.;‘,,,,,,mamn_ L
T+ head points to the target state.
The arTd

is significance occurrence of something. For example

. An event 18 §
Customer

Event
e ATM card.

ez

Following mmcnm qm?mmmsﬂm these concepts.

A

Active

Perf I
s e oau. startup

[ [

Initial state

A
Transition

Fig. 14.5.4 State events and transitions in state diagram
State diagram : This is basically a graph that contains the states as nodes .aa &MM
® fransitions. Tt is enclosed in a rectangular frame with the diagram name In 2 St
pent

+ &
“2gonal tag in upper left comner.

Guard condition :

i - cket.
Itis a Boolean expression which is placed inside the square bracke

© Ttis placed after the trigger event. is triggered and
The guard condition is evaluated only
Tepresented along its transitions.

mmmmnnw :

mmﬂv on nrm

after the event

. typically
. ce to event. 1t
n in response

It is an executable behavior such as actio and listed after -

object. It is represen
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is in some state then that OBject may poy
7 Perform SOME yert
WOk This

For example
o object B ) =2
! s.,%:m sctivity i modeled by do-activities
201 )
ore es with its activities uneit
% oct continu i until it i Interny
Complete | Glow indicator , Tne QEQ& mcaﬁ_n.?._.{ UPted or the act is
Reading Card Vahd Card] m...acmucau PIN ?%_‘5 “dol” is used to repr u i
[ e :OEZOD do/” 1 present the QOnmd:_._Cﬁ.m.
J ity occurs within in the state
The dO activity 0¢¢ ¢ and can not be attached to the | .
Guard Condition ! ample - In the Washing machine, Tansition
ex g 12
' Tﬂ o the washing activity is on going Washing
i i e .
Fig. 14.5.5 Guard condition and effects in state diagram, ,w_ the  counter is  getting do I decrement coyner
then i s
d. This can be represented :
; ecremente Fig. 14.6.2 Do-actiyi
Review Question d vword do. 4 Vo-activity for wagh
using the keyw e machine "
> ‘ ine - a) State  b) Guard condition. . I
! L Define : a entry and Exit Activities
{ State Diagram Behavior N
| E , There are some activities :.E».nw: be performed on entry of particular state. These
The state diagram will make use of some more notations to Tepresent how g, sctivities are called entry activities. Similarly, while exiting the state some clean
| . . 2 ; oL 0k
[ goes through different transitions. Let us see these effects one by one - i up actions need to be performed. These activities are called exit activities.
¥
EIXXR Activity Effects
i Active
| e It is an executable behavior such as action in response to event. An activity is » @ y i
f ) -] m —J '
,w__ actual behavior that may occur due to any number of effects. N\ N % Logsin 4 |
o N ) Idle entry/G | inf
1 * Activity can be performed at certain times such as - i) along the transition i) % mau\wumcmmwwzwﬂw m_uaoﬂwm_ﬁ“a ma.mm%_ma,“mw_amamm_asmmsoa g
. . A ! exitsuccessiul in
N entry and exit of the states or iii) on occurrence of some event within the state. o SR e v/ o
w * The activities are also used to represent the internal control operations. fir — _ B
KL example ‘generate beep sound’ when temperature exceeds 100°C. A
” . ( A (
m ’ * The activity can be represented by “/” and the activity name following the ewt Checking Eligibility Select the Test 4
due to which the activity occurs. entry/Marks checked against eligibility entry/Click on the desired subject
: exiVStatus whether eligibility or not exit’Sent for eligibility checking
* Using the keyword do th i ivi — i - S
) 0 the ongoing activity can be represented. [
ollowing is a simple state diagram which represents the use of activity within
after 3 sec/ mma__ Solves test
cooking signa — E
| tons appearing
‘ = Gel Score ””__.N\Mﬁww or %Wua not answer
exitTime explres

Ready to cook
——
s in state diagram

—

button Pressed / start cooking
i Fig. 14.6.3 Representing entry-exit activitie
// -l\\\\.\l\\l\
- o / /

- k
TECHNICAL PUBLICATIONS - An up thrust for

(e

event
Fig. 14.6.1 Activity for microwave oven
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_tivities the keyword entry and exig my g

s SC
. While specifying 1 " Py
b ce of some event the

at action. iviti .
that a L less common that entry activities by th occurren signals
" ;ties are 0Ose to can b
. The exit activitt are I . pue ¢ sent from e
% 3 j
some events. s the ent | gothe” . . Object to
) Fi 14.6.3 represents Ty  and o piects can interact with each other by sendin :
. Following D& - page) it iy | o The 09 . : g the signals. 32
v T b $ .
(See Fig: 14.63 0on P M i ) . fiy ] mxmBEm - the cooking state a signal timeout tq Cooki
_Je activities them they will occur in followin . FO ingcomplete s
. If a state has multiple ransitions 8 Ordey When 2 states accept several events e,
o Activities o incoming . o more than one object then it E
2 s 10 . T
- o Entry activities night affect the final states. This is Connect (Phone o)
; o Do activities alled the race condition. The race >_383_8 el
o Exit activities ondition is undesired in the system =R
= o Activities on outgoing transitions : - design- )
. The events might interrupt the ongo™g activities. Even if the g o Fig. 14.6.6 Race condition
- m interrupted the exit activity will executed. iy E Examples
| o Difference between Events within a state and self transition: The events p14.6.1 State diagram for stock maintenance system.

Solution

. the state cause an activity to be performed. On the other hand the sgif g
causes entry and exit activities to be executed. For example -

Active

" R ( 4
Loging Search for Item

entry/enters item names
do/look up for item
exit/get status

New order

Order Confirmed
Payment received /
authorize payment

- | SR
event within state Self - transition

[
[
¥
I

cursor moved / add
line item

entry/enters username and password
exit/logs in

exitinvalid Username or Password
e

Fig. 14.6.4 Event and self transition
ETXXH Completion Transition

« State diagrams are created to complete some activity by performing seqet

tasks. When an activity gets completed a transition to another state occurs:
ent 1]

Purchase ltems

entry/items list

dolenter item details
dolcalculate total amount
exit/receive items and bill

Process Bill

do/send bill
exit/bill gets paid

w without €V

o The completion transition is represented using the arro

rw Such unlabeled transitions Final
are called the completion E / @ stats Update Stock
it ; jtion
transitions.  For mxmgﬁ_m - Completion e : E entry/insert purchased item details

nsition exit/database updated

Refer Fig. 14.6.5. Fig. 14.6.5 Completion fra

* Once the completion transition occurs no completion event occuts: o
. . o tran!
Normally guard conditions are not represented along the completiol >

ot for knowledge
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Solution :

entry
exitog

entry
exit/

entry/
do/makes card payment

Solution :

u
1dé request

‘Enter usemame and pa

makes reservation

get seat availability status
confirm reservation

Pays for Tickets
/enters credit card details

exit'gets pa

14-14

H"ﬂ(ﬂ‘\\\\\‘\j

or makes Reglstration
s up registration form
registersd

entry F
ext'get

ssword

in

[ submittom )

entry/Fills Up Reservati
exitsubmit form o form

Gets the seat availability statyg|

do/checking seat availabilj
exitget status alebiity

Gets Ticket _

yment validity message

entry/gets E-ticket
exit/print Ticket

Statg i

Fig. 14.6.8

PIREIRTNR] State diagram for elevetor.

—

jﬂ?m

appropriateFloor / stop

Stepping

stopped / opendoor

Door open

Door opened

«

norequest

Fig. 14.6.9 Modeling lifetime of object

Check Next Request

request

TECH "
INICAL PUBLICATIONS - An up thrust for knowledge

. appropriateFloor / n:mnrﬂ_ooL

A

State Modeling

sing Java 14-15

after (20 seconds)/selfTest

Clear

Clear

detection Alarm Command intruder detection Alarm

is submitted

Active J
attentio ;
attention on g
Calling Callin
entry / maew
fireBrigade paliceStation(s)
entry / setAlarm entry / setAlarm
exit/ clearAlarm exit / clearAlam
_

Fig. 14.6.10 Home security system

XYY State diagram for microwave oven.

Solution :

Microwave Oven Machine

o\ time event

after (3 seconds)isend ¢.cook
Self transition & geng Signal

event trigger

with umqmam_muq/-
mmEBmEEwm:zc:mem_
uczo:_uﬂmmmoa::_.:oZEaZc

/ action

goor closed @ event trigge

door open

Ready To Cook

timed out

BN

mOoau_n_m

Completion
transition

Cookin

nsitions

Fig. 14.6.11 Tra

8
ONS"- An UP thrust for Kol
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-18

. aing Javae - fl.
pag— Ln;l/.!.éa.x.av us S /.
oot Orented gram™ = | | 4 l//wmw.f_ﬁ.
- made ! machine answers after five ring S~ N
“hanges that nead O be NV B i . N
Change Fig. 140 14 on prey jous pagy n.?.p/ \
e i 1
state dhagrat i s | \
P 3469 I @ ?..‘/...E._ computer, @ disk controller is J::Q:t - :
= .  disk drive 0 @ memory buffer with the help to tang
popure of bvtes fO% emory ; g
o ) ProceSsiiN Urat cpu) ora Direct Memory Access «U\S\C f a hosy mﬁ.
e Cemytras o700 sy b . d
o o the control of the data transfer. Add the following to 4 ntrolle, P“
shale dracra™ for Ihe (1T ] : A
. —— L indicate data available, data read by hogy 1agrap, "oy
pdicate data et & 2lal e i
. ) . s
[mdicate &5t st . Em..»a..-n im
Solution : GTU N

Data n0t avakable
not avalable

data read by

Data lost

new data ready

Data available 7

do’indicate dala available

host .

new data rea 3

R

[EIEZ Nested States

The nested states are the states that occur

the following state machine diagram, the Ac

states such as Display, Reading Card Validating PIN and so on are
«n event occurs then the system is restored to the Idle state fromt:

Perform shutdoy
Active state.

Fig. 14.6.15

.S:EE m:.w one super state. For exampl;
tive state is a super state in which the
present. When &

Active J
Perform Display Performing transaction _
startup
Validating Insert card
Reading card Complete
Perform
shutdown Complete
Requesting PIN validating PIN .
Validatind

N

Fig. 14.7.1 ATM Machine
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g VSO 141
Vs T
e . e Statg
yniversity Questions with Answers e Modaing
a (Regulation 2008)
| May2012 |

ol

Q3
04

Q5

Q6

]
jifferent types of events. Identify states and py,
machin€ Sfrom the description given below and drq, h

o it ally the machine is off. When the operator “,.ﬂ. State diggry,
arms P during which it performs some internal 5:: :QQ:.; on the
the machine 13 ready for making copies. When amm‘.nsn_ mNm e
ph QSSN:.& and press ‘start’ button, the machine starts s}on& a
umber of copies selected. While machine is making SPHN o

List ¢

san m for the

maching
13 are gyer
page to he
ies according

o n
. S, machine ma, |
out of paper- Once the operator loads sufficient pages . it can start mak may g0
= rt making copies
pies

During the photocopy process, if paper jam occurs in th f
need to clean the path by removing the jammed p m:m sﬂssw
[Refer example 14.6.6] e B

again.
Qﬁ&lﬁ%\ may
machine ready.

[Refer section 14.3]

_ Winter 2012

b) Guard condition. [Refer section 14.5]

Differentiate state and event.

Define : a) State W

What does one shot diagram represent ? Show one shot diagram for chess game.

[Refer example 14.5.1] 17
Draw state diagram for the control of a telephone answering mackine The
I with @

on the first ring and answers the call
nt is complete. the machine
machine hangs 4P

machine detects an incoming call
When the announceme

prerecorded announcement.
caller hands up. the

records the caller's message. When the

and shuts off. Place the following in the diagram : call detected. answer call
announcemers complete.

play announcement, record message, caller hangs UP -
-

[Refer example 14.6.7
ically used to transfer @
ofa host such &

In a personal computer, a disk controller is P
ith the help

bytes from a floppy disk drive to a memory buffer W L) conroller
e Comd Preeo e Uit (CPL) o @ Direet Mo A0 ey
D.\Sc State A&.QW\QS ,\.O‘. \F& QQB?.QN Q\. a}m Q.u:ﬁ :.Q:.meﬁ. #E “ ¢ JU &.ﬂrﬂmQL N
Bamc.nsu\S.m:zﬁnaaaanzﬁ Sé.szwi

wailable. &
host, new data ready, indicate data Jost. [Refer exam

dicate data ¢ -

— QP

iedge
- thrust fov koW
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Q7

Q.8

_—_—

a
g using Java

it |

| m.::.:.m.. 2:: ,
repres .
ent 2 Show one shot diagy
hot diagram represent
» shot diay
/ oone 3
What doe: o5 __
ample 145 | . ,
e " :c%s_n |
diagram for " N
L ™ .
mcoming bl o
. i when the announceme vy
emel
«d announce
.:3\.,:. «

:.\:.: 1—..' ﬁ‘::nC. b::rnv. =~G. 2:.. :::.\_:.: }Q
5100, . A
EZ..'.:&J» - .:. 1o \u > ~=Q_:~nu m\. ma ::~ , an e
~%~rﬂn nee ¢ ( ¢

o for Chegy
WCSm ”

wrol of a telephone :z,,,:.c:.:w
cor 4

Il on the first ring and answe
cd d

the
Draw stare

e E
ine derects al ,
machine dete

E?,P.»} the _..:2..\.,,, .
, off. What char ,
e xample 14.6.8] -

recorc
and shuts
? |Refer ¢

| | .
rings

~~l

o wledye
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nted haoaas._:ﬁ using Jav 2
o Y

e mming using Java
Object One

53325;: Y
oam_.g 4 y
EEXR Introduction

hree models that are used in UML modeling - Ql
« There are three

15-3

an i
can be a human, ansnm. or other system, Fo,
fhe @ ion Gystem, an Employee is an actor, ®ampl, _ .
| a

form detined TIna @avmi
g N . . d ans ZJ
> class model describes the o} o, Sty actor . € actor
{ interaction models. The class 9IS in e mwm”m Mgy | « " lar behavior o.m S Btenn. Fli EXample the Passenger helps 1 TePresan
.J”,_ relationship- s y ﬂ.::ﬁaazo: System in order to make the feServations g to o Mleract wi the
their relahions : > obi Ca
, life cycle of the objects A . o5t ident el the rogery
The state model represents the t ._:wmjnr other : and 55325 ' 15 will also help to represent the ﬁm::@ of differen; object ration
. o [l OTe W d 2T, ¥ . . i e
represents how the objects interac 35 , AdO bjects. The actors can be Q:mnzw or Ea:mn% no:bmahmnﬂw and the $C0pe of
S . . . . 0se
interaction modeling, the Exr._n:.o:. uBosm E.m cm_nﬁm is TePregen, the 0 the systen,
o _H_ ults that are produced in this interaction is highlighteq_ . N g, yse Cases
usetul results Hie < %
The state model and interaction model describe the behavigr of
. C S

s the Syste
models are complementary to each other by Viewing th
two S @

cifies the particular functionalit
M Th | o Use €25 mmm ith ﬂrw actors. F y of ?m System that cap, be obtaineq
v ) vmrmsg gﬁ by interacting Wit + FOr example - Withdrawa) of money f
system in different perspective. b gstem, [ssueing book to the student, Teserving a seat, Putchasing wwwswcs ATM
o There are different levels of abstractions used in interaction Boam:am i . il
% . - T . H . . mﬂ d )
types of modeling is used at thisse levels. It cludes use vase Modeling mzss fach use case includes one or more actors or the system itself.
" tivity diagrams. | o .
diagrams and activity diag ionalities of th . , Use case includes a sequence of messages among the System and.the actors, For
o Fach use case represents the functionalities o e system. CmEW Use @seyp| example - For Course Reservation System the uge case for Reservation of Course
informal requirements of the system can also be captured. il include following sequence of messages.
* The sequence model represents how the messages are exchanged amoy | Student selects the option "Reservation'.
objects over time. These messages ﬂmﬁmm.mma ﬁ.rm .m.,m:m_w and H.u_dnmaﬁm ls Tl ¢ Student scrolls through the available courses and then selects the desired
sequence of operations is represented using this kind of modeling. —_—
* The activity diagram represents the flow of control among the communigy| ° Student Fills up the Form.
objects. It shows the data flow as well as the control flow. © Student Submits the Form,
E Use Case Model

In use cases, there fi
GTU :*Winter-12, Summer-13, Mark} can be fixed se

quence of messages or the messages might have
variations. For example depending upon the availability of course the student
Use case model focus on the behavior of the system. It exposes the functionaliist| either might select or
can be provided by the system to its user.

does not select the course.
1
EEEER Actor

Inuse cases the error conditions can also be represented.

Use case Tepresents the behavior of the system using Main Flow, vanations in

normal flow, exceptions and error conditions and so on.
* The use ¢

Actor represents the role when users interact with the use cases.
It is direct external user of the s
communicates &Bn:v. w

ases
iects 1
ystem. It is object or set of objecs

. . -
ith the system but it is not the part of the syste

i is e
Each object defines the manner in which the behavior of the system¥ e
For example the actor St

. reghtr
udent will enroll for the course in a course *
System.

can be written using following template -

__ Write the name of the Scenario.

] ith the system.
Specify the role of the entity s..@.@m&nm(,m_._ ystel
An object can bound to multiple actors to represent the various beha :
of the system. Fo; exam

%
ple the object Book can be bound to two actd
as well as Student.

Specify the purpose or goal of the system. _____——

¢ starls.
.cfied before the use €ast =2
This is the condition which has to be m,m«zw.:.rm betore =

ario of the use (%2

3 in scen
——— Sequence of steps that describe the mal

S | s veseldl o ¢ owiedge



A sceparto 1o W 2 —==

R

srudent 1og°
¢s the ofudent.

Gystem yalidat . ,
, for Course Reservation System,

Systern displays the Home page
serolls throug,

«ts the desire

h the @ vailable course.

Siudent
.l available course.

Student el
The system displays the form to be filled up.
The student fills up the
ates the celigibility of form.

form and submils it

The system valid
. form acceplance message.

Gystern displays th
The student receives the ¢ ligibility message and proceeds for payment,
Grudent selects the mode of payment,

Student fills up the required payment details,

Student confirms the reservation.

System yalidates the payment,

Systemn generates the receipt.

Student selects the print receipt option,

Student gets the printout of the receipt.

Student loge
7

- r = T 5
Fig. 15.3.1 Scenario for online course reservation system

e ————————————————————————————

s N y ' y : )
vormally the interaction between the objects s written at high level. At Jater stage

of developrme '
__ Imne :- __: —. t :::.:.,-:.-. can —:. S\—._:..: m: more ﬂ_a._m:_.

——_ ::. SOeNari
A0enario, ::. messages thy |
ARG 1al dree pathe : C ? | ract ke
wrilten, | g f d between the interacting object

ch messayge : ‘
e transmit the information from one object to another.

While wril
ing the scenario - i { :
____...: ;..:.3—*_. : ::._q“: | :3._ :_..:::\ ::. :_u__...._: ::__ :_:.w.,:._ <§.:_ _.an__ :52
une 1 sender _—:_ ‘ j ‘
F. receiver o S, ‘@ s . . .ﬁ.zr. __.;
;‘ ac —_ maoes :_*-.. . >—=_ —:._-___v\ Qn\

sequence of messages, | i
ages. Finally the internal activities can be added due 1o which ¢

scena :-.- Cen —u ‘
[ €
r rr ) Y « I *

Sequence Diagram

Ihe scenarios are |
3&5- an

1_—:—u_-. r- w
rite
:A sC

recever of each mes

but they does not clearly specify the

S :_mﬂf.
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AL PURYL ) ™
CATIONS™. An up thrust for knawlodge



::mﬁmoﬁ_.oa gOQm_ .
_am

ﬁmnmm to represent the except

ecated to cover the basic behavior i
#m

g of the U ally <

informal themes of use cases. These
(an

1s - scenarios and sequence diag
fam,

events and sequence diagram represents
a mcmam:bm used while modeling Em
e

mm@—.—m
sequence models - :
e use case : The scenario contains the logic

¢

: io for each on

1. Write on .

sequence of 0 cformed by the system and actors. The simple mainline

actions can be € scenarios. If there are some alternate mainline actions
then those can be rate gcenarios.

narios into th

quence diagra
r can be clearly shown.

f there are large number of interactions 1
cally and can be modeled as:

nﬁmmo:m pe
nlisted In the

written as sepa
7. Abstract the sc€ e sequence diagram : Using the actions enlisted in
the scenarios the se m can be created. In the sequence diagram the
contribution of each acto
into smaller one : I

3. Complex interactions
an be separated in logi

the system, then those ¢

separate sequence diagrams.

4. Create sequence diagram for error condition : The system response to ermr

conditions can be separately shown by creating a sequence diagram. For example-

:Student :CourseReservation System :SecuritySystem

i T
| 1: logs in() :

_ _ 2 : validates student()

T

:A 3 : Invalid User()

|

|

|

I

I

|

|

4:rej i

_._._ jects logging()
|

|

Fig. 1533 §
equence diagram to model the invalid login






GTU : Winter-

ETEA Activity Model
t similar to the flow chart in which flow

vty di is jus
An activity diagram 15 J : o n
I Using algorithms Of workflow 55
activity to activity 15 shown g - mnsﬁq % 55
can be draw?: . | sm;g
s on operations instead of objects,

m the focus i

In activity diagrd he earl
n during the early stages of desion;
& _m m_mozzdsm
0

Activity diagrams are draw
workflow-

Fig. 15.4.1 nmﬁnmmm:n ty diagram for Online reservation system

s the activi

Passenger Makes!
Registration

System Validating
registration

Checking Seat -

Send data for checking
availability

availability

[available] ’ [unavailable]

Fig. 15.4.1 Activity Model

TECHNICAL PUBLICATIONS - An up thrust for knowledge

15-13

e,

e nothing but the operationg Th
diagram. €se operatigy

o A shows th
diagram e complex processes that o
wOmma on these processes are also illustr
us

S
@n be identifieq

CUr in specif;
Pecific se
i uen
ated in activity anss.
. m,
:555””3 by themselves, But
1 S0me exterpa| event

fraints I
tivities complete their execution and
activities that continue their execut i
o

finishes another activit
y starts. The two act
0 activities ar

These transitions are unlabelled. € connected

i Ewm:
by the tra
, One comp.

Makes Rese
Get wmmmiwacn Status,

ﬂm_ pranches

ty diagram the branching is used to specify the alternate path based on

nsitions.
Jex activity .nw: be decomposed into finer activities. F
rvation this activity can be composed into mBmzﬁ. mnom wwmagm the
\'
Scrolls through Status and Click Confirm F”:mm such as
on.

, In activi
some boolean expression.

, Fach arrow of the alternative path is labeled by some condition. This condition is
specified within the square bracket. For example In Fig. 15.42 the conditions Not
0K and OK are specified within the square brackets.

Passenger submits
reservation form to
counter clerk

branch —

Form modified

[Not OK]
and submitted again

Clerk enters form
details to reservation
system

Checks Availability of Seats
Fig. 15.4.2 Representing Branches

CA :oz_ma. An up {hrust for ynowledg®
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38933 Mog, |
o

+ Graphically branch is specified as diamond.

.ﬁrmwasnrwm:ma_r.rm,.mo:m5835% ;:m?.oo_.:..ogoﬁmom:m :oémm s
. ) . Y - :
each outgoing path the conditions are specified. on

+ When two paths merge together, they merge in diamond.

EEXE] initiation and Termination

Initial State : In activity diagram, the
initial state is represented by a solid circle.
From this circle the transition to the first
activity starts. Thus the inital state represents
that all the activities start their execution from
this point.

Termination : In activity diagram, the
termination is represented by bull's eye ie. a
solid circle surrounded by a hollow circle.
This state represents the termination of all the
activities at this point. Fig. 15.4.3 represents
these states.

L7 U8 Concurrent Activities

Enters Amount

Completion —————— @

Fig. 15.4.3 Initiation and Termination

¢ There are two types of activities - sequential activities and concurrent activities.

e The activities that can be performed one after the other are called sequential

activities.

e The computer system can perform more than one activities at a time. The acti

vities

that can be performed at the same time are called concurrent activities.

— L L < in
e The concurrent activities can mﬂ_: in several activities or can join and merge

some action.

e In activity diagram the concurrent activities are represente

forking and joining.

* The fork and join in activity diagram is represented by synchroniza
« The synchronization bars are represented by thick horizontal or vertical bars

¢ The fork represents the separation of two control flows wher

jomung of two control flows.

4 with the help of

tion bars.

. sents
eas join represt

TECHNICAL PUBLICATIONS ™ Qﬁ for knowledge ‘
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Refor to Customer Suppont

Qoo Eogr |

Discuss Optiong

! Prepaye 9. 15.4.5 Swimlane diagram

5:5: an acting
hag Activity di
tended gp o, Y diagram for awarding marks to regular students. If the

ke,
ed py % classes ‘
Ore sses, he s Al e
b Comp| than g o, clae ¢ 15 awarded minimum 5 merks. If the student has
Netp, vm... 'S ni
.ﬁs_:m Pleted ASSignmeny es, he is awarded minimum 10 marks. The studenla wha
u | 8 rf.. 0y H
nark are given 10 marks. Those who have completed 50 % are

GTU : Summer-13, Marks 1

R
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Solution :

Read Attendance
Record

> ¢ than 80 ¢
h attended 80 % classes A, attended more than 80 % classes

s

Award
minimum
5 marks

Read Assignment
Completion Record

completed more than 50 % assignments

completed 50 % assignments

Award
10 marks

Award

Award
0 marks

5 marks

Calculate Total Marks

B use Case Relationships GTU:: May-12, Winter-12, Marks 7

As we know, the use cases are designed in order to ex
system. The complex use cases can be built usin
extend and generalization.

pose the functionalities of the
g various relationships such as include,

EEEXT include Relationships

* The include relationship is used to show that the base case is obtained by the

behavior of other use cases.

Using the stereotype <<include>> the include relationship can be represented.
» When there are mult

into the sub-function
is denoted as -

Ple steps to carry out a single task then that task is divided
s and these sub-functions can be denoted by the use cases. It

<<include>>
.............................................. V

TECHNICAL PUBLICATIONS". An up thrust for knowledge

~:—=-... p—— e —————————— —c
P
4P

Cash Payment

I

|

|

[}

|

& |
AA_:n_,amvv"
]

|

]

1

Credit Payment

— ]
Fig. 15.5.1 Use case for payment for th
ig. 19-2

€ product (Inclyde. _.m_amo:ng

hile designing the use case diagrams, using the include rela
o M‘s.__m of the behavior must not be drawn.
| de
The factoring of use cases into more detailed use cases must
. %Sn:ao level. That means each individual sub
m .
ane functionality.

tionship, much fine

be done to some
-USe case must represent at [east

|

| 1 The extend relationship is used when an extended use case is connected to the
base use case.

[ Extend Relationship

+ The extend relationship adds incremental behavior to use case. It represents

frequent situations in which some initial conditions occurs and when new features
are added in the module.

i occur alone;
The extension relationship is often a fragment that means it cannot
father it will occur with the base use case.

It can be denoted as -

<<extend>>
A. .......................................

e base class. These
an extend behavior
ents the extend

_. . ion within th

The bage use case can specify an insert _Onmso:m“\,._ ases,
. 1 m n ;

&tension are called extension points. In ot of

. i 15.5.2 repres
"CUs only when condition is true. Following Fig
s_msosmzv .

4 tor knowledge
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Boint

\ <<extends»

«include>>

Insufficien
Balance

S<extends>

<<include>>

_u__mvm:wm
Money

Check Account
Balance
Fig. 15.5.4 Withdrawal of money from ATM
Eocam_sm for Use Case mm_mzo:mZu

ssmm%moz;mm&amzsmmEmﬂnmﬁg used
?9,,
#onships -

While designing. the use case

| Generalization Relationship : If the use
most general use case as parent or b
te child use cases.

i lationship to share the
tehavior of particular use case. For this
used,

case has severa] Variations then make the

order tg ?mmﬁsmi the
mmnoﬂn:%

- Valida

particular behavior make use of
include qm_mao:mr.:u.

» the name of the use case must be meaningful to the
Users, For eXample

furthey elabor

te process can be the base use case which can be
nclude relationship.
ionship : Fop re

bresenting the optional features of the modeling the
cases are used. T

ated using the j
' Eleng Relat

he extended use case can also be used when the
_ NHH Might be %Eo%ma in different configurations. | A
iw:om Wm_mmoa.:mv Vs. Extend Relationship : ;.m &n_:n”,mm:. .53 i
Egn:”r_w.v.m ¢ used to Tepresent the division of single functionalit
:%mm#m s, But the incl
Y funey
On th

osent what are the
ude relationship is used to represent whe

0nalitieg that neeq to include

e R i d r—’
[
:n—:a ﬁj :_ 1( 918 AL ﬂ

.ﬁ . . . A (Y ;.:n rL
ex msm— r ._ ~O reprt SE —ﬁ wjﬁ

bet, . Other
Wior of th

. 10008
TECHNICAL PUBLICATIONS™- An up thrust for knowledg
s



Object Oriented Programming using Java

KB Examples

E Describe use case "Validate User” in modeling gp ATM
SYystem,

Solution : There are two actors for the Bank ATM system. The ¢
There are two types of customers - current account holder ang Ustome,

Intg, ra oy

L

*2VINgS accoy ﬁ%

Following are the steps by which the customer interactg with the ATM
System .

5»
€r,

1. Customer inserts the card.

2. The ATM system validates the card.

3. If there is valid card entered by the customer then the ATM

customer for mﬂ;n:.ﬁm _uaz\ The customer enters th hz e wmmcm.mw th
e P . 4
4. The PIN entered _uv~ the customer is <N:QD»0Q.

5. If the valid PIN js entered then only the customer jg
transactions. prompted for vs,mo:azms

; (C 2 i rawa of
6. Cm»OE.@N can Mﬁ._hnn nTO QQmZ‘QQ :m:,w.uh.:.OJ mCﬂT as SJ»T& 595
De < fu d rs n s f r :._Q ava
h“uOm:_O: of nd or ¢ _:_Nu_( e ﬂ::ﬁ (6] __DU_Q TD_NDGO amo _~ .
unt,

The use case for Validate User js 45 given below -

Bank ATM system

Validate
Process

\.A_.:o_camv\

7 <<extend>>

Validate

Card

Validate PIN

“<include>=

el

-<<extend>>

Nile

Customer 9

X

Saving [z
Holeger

2

Curront Actoun
Helder

o100
Print Mini
ones” |

Fig. 1555 Validato Usor use caseo

Tre
CCICHL Pt icA T8 A up Whrissd

1

15-23
Interaction Modeling

Programming using Java

e 07
se Name : Validate Process
e Ca

Us . . . ,
[his use case is for validating the user Interacting with the system. It consists of two

use cases -
1. Insert Card

2, Enter PIN
For the card insertion the extended use case will be activated. By which the card is

validated.
For the Enter PIN use case,

These validations can be performed by the Bank or b
which is associated with the bank.
E Consider a software system like “examination system’. Assume that there are
use cases defined like ‘view marks’, ‘input exam id’,"view practical marks’, optionally
send/forward my mark sheet as an Email’. Show how use case relationships like includes,

generalizations and extends can be used to appropriately model above use cases and their
GTU :'Dec.-10, Marks .7

the extended use case Validate PIN will be activated.
y the authentication system

relationships in context of use case diagram.

Solution :
Examination System
Send/Forward
my marksheet
as an email
extended relation |/-\\ extension point
s provide email ID
-7 <<extend>>
] generalization
View Theory
Marks
s S#——— Include relation
[~
Btoent c<include>>"s e<include>»
Input
axam Id

Flg. 15.5.8 Use case diagram for examination system

CAL PUBLICATIONS™ - An ups thrust for knowtadge
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Fig. 1557 (2) Use case dizgram for hospital management system

Doctors Check Patients

Fig. 15.5.7 (b) Use case

ot fo kST
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Ll Intorae
. ) :
Qo Qrented Programa ng using Java

(here are various actors thal

:.__ customer and

system,

Urrgy
1
C :_._::,.:C N

1 In the credit card validation _ ﬁ.
astem. The Customer can pe of Indivie . : o :z_:_.:c_,. |
, tomers  thatare included 0 this  transactions and  (hoge
two more custa . . o p o~
X iz otem, Various lunctiona ilies involy
¢ and Cand authorization sysld e o

sShopheepe _. ._...
Shophevy roconciling ol transactions and cuslome
: .

of bill,

cand transachion _.::../7_:._..

- management
§ 0 Q Jere : ..H_ﬂ. 00, . I
4] Example 15.5.8 Constder an automated sada machine that gives cool drinks, Dygy, .
¥y "
model of the soda prachine.
i Solution @
Soda Vending Machine !
: | Insuffici
. \ i<<include>> >50c_-“w»:»
£y ~
w Customer
Select Cold
» Drink Product
i N
s Dispense
Change [—
Service
i System
. Dispense
A Soda
Fig. 15.5.9 Use case model for automated soda machine
Imn!-.!o WEXX S Draw use case diagram to model the behavior of a cellular phone. Explain
briefl
- GTU: Dec--11, Marks 7
TECHNICAL PUBLICATIONS - An up thrust for knowledge

Handlg
Multiple Cailg

S

cellutar
zaio;

Receive
a Phone Call

Hold a Call

Scheduler

Fig. 15.5.10 Use case model for cellular phone

I above use case diagram, there are two important actors - user who operates the

@l phone and the Cellular network. The three important use cases are -

lse case Name : Make a phone call

f user makes a call is represented.
munication.

In this use case the activity o While making a cl

srmight make a conference call for some group com

it case Name : Receive a phone call

r can receive some

enario. But use
activities aré

The receiving call can be attended in normal sc
These two

H&gs.& clls or he/she can hold some receiving call
Presented using the extended relationship.

Use cage Name : Update scheduler

FH””_”M can update his/her schedule using calendar.

ggmz.m_.gw What is .:ﬁ importance of use cA€

tiagrgyyy &owm‘ nnm.mm §.5 mE.«:Ew S‘S:Ew and na\
online railway ticket reservation system’-

EE: .
: _Bva:wznm of Use case diagram - Refer

the relationships
use case

? m%_as

: cection 15.2.3.

knowledg®

oNs"- An up st
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15-28 ;
Obyect Onented Programming using Java

\-#
38.5 vy
ion 15.5. =
Relationships in use cases : Refer section 1
Use case diagram for online railway ticket reservation System
se
Railway jnrm§
Seat Unavaj
View Seat ,
Availability
\ View Schedule
S
Passenger
<<include>> h <<include>s - w
<<includes>
<<include>> \ogm“ __
ardValidaton
Cancel reservation o
Payment validation

Example 1559 Con

Fig. 15.5.11 .
n.&. 2 . » g - Mu TR -
er software thay manages electronic music files. Prepa
diagram and inclyd, z.S:.c:&Sum for use .
a. Play q song .

. . ”
Ea,c a E,SE. C. FS:.EE.“__.& order d. Delete a song e. Destroy @
[ Add q song.

Solution : We Will firgy claborate
Prepared by add;

appropriate

R
. m can
¢ach use case. Then the use case diagra

ng the APpropriale no_.‘:cs,n._.:w.

A PMlay 5 S0Ng : Add the desired Song to the

b. Play 3 )

end of the play list.
library for playing it.
feorder the

* Add SONgs to the
c x»:aosnan order . zm:aoa_,‘

songs in the play list.

ﬂMOIZ__nbﬁ UCWQQJOZwM AN up theust for knowiedge



a Procedural Sequence Models

life line

Th juence diagram contains a collection of abjects hy
. SO0 apr

are _:_r_.zn:u.f
1 y ) WSAP S, .

cach other by exchanging the message -
The objects remain in active state even after ,r..c_:_:._ﬁ the _:cwmmrcm. ,:.Ef.

1 e 1ncle ¢ 0 .
can receive the messages tfrom other objects. _E:;
In UML the procedure calls can be represented using the sequence Mo,

EIXEN Sequence Diagrams with Passive Objects

In sequence diagram all the objects .p?, not active for all the time, When B
receives the message for invoking its procedure then that object ,Uono:ﬁm Ject
and when the operation gets completed and control returns 1 active

the object becomes passive.

In UML, the period of time for an object's

execution is shown
This is called focus of control or activation.

as thin Tectangl,

The entire period during which the object exists is called the lifeline.

Following is a simple sequence diagram for online course registration g

E _ xmmmZNzO:mu‘mnm.ﬂ _ ,_E
I ]
]

ystem -

4 : submit form()

This object
gets activated
here,

1
! 1 view courses() ! !
| J_HTII Focus "
e S —————mme o . of control |
{ 2 : display H "
[} 1 H
1 1
" 3 ! select desired coursey() " _“
! !
; 1

|

1

5 send for reservation()

6 :{check for eligibility
7 eli ibility(status)
e e

y T T

return
message

Fig. 15.6.1 Sequence diagram for online course reservation system
5 Sequence Diagram with Transient Objects

A sequence diagram em

Phasizes on the time ordering of messages.
The ob;

TECHNICAL PUBLICATIONS". ap Up thrust for knowledge

e T ~— ] '
’ i atos v Tract; . /:@5253
et that initiates the __:: raction jg Placed 4 he 1 ////g@s/__
bje > roles are place el ang
fhe z_‘_::c objects OF the roles are Placed 1, the Tight "nd _:E,sz_w th
! (Ul S . i 1
ahor <agcs that are passed among e Objects M placeg
fhe e { increasing time from top 1o boltom
' r o

lifeline in the sequence (j
e
is ¢

agram, The lifel;
fher¢ onts the existence of the
sents

| . object over 4 peri
trepre ;
fha xists in the sequence diagram for o
ts CXIS™

Mplete perigg fthe
Objec aced at the top of the g;, . O O their e, .
. ﬁ_,_a.. they are place p diagram with 1 that ng o
iy top to bottom.
from

runs ..‘Eanm___..
create message the objects are created ap
Using

L are destroyed.

objects

the interaction represents the history of Specific object then
& derlined. But usually we do not underline the objects,
un

4 tall thin rectangle represents the focus of contro]
' shows the period of time during fznr the obj
.aﬁ of the rectangle is aligned with the mﬁ:
rectangle is aligned with the end of the action,

d using destroy Message the

the objects are

in the interaction diagram, |y
ect is performing ts interaction. The
of the action and the bottom of the

’E_

Objects

b: Bank
| “_
creaiel) : Transaction _“
rzza&i: Amount) | ___.
I
|
Parameters : m
{ime i | checkBalance() _"
mén:azwcm m
return(® Amount) _ \ e
T Tttt [ deduct 308:32950%& .

lfe
1 execution e
destroy(), w__A specification __
asynchronous 7/ i
T message object
' return message destruction
ram

Fig. 15.6.2 Sequence diag

thrust for knowledge
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ST Wi

.

e

Wzt for responss

Fi - 3
ig. 15.7.2 Activity diagram with signals

1 £% 8 Swimlanes

-a & s g H t nm“.mmnn
*‘ * t artition in mﬂo:mvm o
o1 WLuE €ss ﬁ-Rmmnmn

order processing systsm

Fig. 15.7.3 Swimlane for

. m\f
<h group represents th
S e . )
Such a group is called swi particular business flow belonging to some &=
swimlane. 5 Object Flows
The objects may be involved In the activity diagram- These objecs are assoaatad with
_ y gram. This iz called object flow. The state of the

of the activity -
for each of these objects.
gram nw

° ﬁwmj.r: -
Pt nm:\a the swiml i
ane is denoted _uv. a vertical solid line.
i the control flow
for the

* A m’.wgk_mbm ) Jg_mzm has a E—u&: ed < reprosen ed
xwmvﬂR:wm certain se iviti V object tlow 1S
ain set Om activities. mmg swi i obj S thi
ject is s 1 ch
) m«g.m El e rwmr mrf. e .WM;. <ent

Following is @ simple activity di2
Order and Invoice

® Every activi
! vity by
Y belongs to only one swimlane but there can be transi
4 Objects of the dass=

swimlanes,

~ O:O(J.S _,w M m S~—
m dan A—I._.E—mﬂm Qu. :—nnm or er :
mmﬂmg MOH ﬁﬂﬁxummmgm EQ o i i

SwWi
imlanes are shown,
CHNICAL PUBLICATIONS
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o

a

wm
'

L]

Cus

tomer Service

o - Onder

[in progress]

[ Order| Accepted ]

,

/

[ Order Rejected |

i - Invoice

[unpaid ]

object
flow

i Invoice

N

oséxm Shipping Service v

[paid ] /
!

/

state

o]

0 Order
[rejected)

M

o : Order
[fullfilled]

Close Order

Fig. 15.7.4 Object flow

5 Synchronization Bars

The

Fi
18-154.4 from section 15.4.4

;Q n}ﬁnT .

2 ronizati

fork and join w_mos bars are the vertical or horizontal bars in
represented in activity diagram by mv\:nraa

Dispach Order

I

o

fow

in the activl
zation

B

t.=_=:== E

od Fro
-

amming using Java

~»r

15- 37

mxm_.:ﬁ_mm
.+ gctivity diagram for hospital management system

Gioe

Patient

Receptionist

Doctor

L

Makes enquiry
for Appointment

Consults Doctor

[p:Patient]
[geting examined]

Gets Operated

[p-Patient]
_.Oumnzm&

_u”vm:!._:

! [Cured)

pays Fees

Fig. 15.7.5 Activity

L

N

TECHNICAL PUBLICATIONS - An up t

Checks Availability
of Doctors

Convey Date
and Timings

| No need of Operation |

| [Noneed o

|| Collects Fees

O

diagram for hospital manage

| >{Gives Prescnption,

performs Operalion

ment system

hrust for knowladge




J iy Java

Al iontedd gt il

Solution !

AIM fiyatom \

Cualomer

=

(v Card]
[insertad and proc anslng)

G|

Gelaot YWithdrawal

[Transaction]
[Displaying cholces)

L)

[Transaction]

[Withdramal Selactod) Display Merny

%:Z:_ actioity g rant for il val of smoney fron AIM

Wity ”

awlinilinge

:..__r

[Valif 1
ol PIN) ‘ (s i)

— .:E:,._:é

Check Account

Balance

]
Cripesne

b Armount] [Balance” = Amaoudss)

Dispense Cash JeIE212020
pe—————

—->

e j

Cofiect Money From Siot

Display Acrrnst

Debdt Aeroumnt

Ezlance

\ v

| [Transaction]
[Compieted]

P~
object with
change in state

\l\\\

Fig. 15.7.6 Modeling workflow
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:::::.;\.‘:::.:::‘:: pisling Jrvn TR
:3:1 _ Ly
gt glven i iy 19714
G el Iy ' oA or Bandling he ATM |
withdraws money from AT machine 1y i A Spstem
R CATLE R P
elpatedd 1)
v L}

Ji
[feree ALE .
" wren vep

gkl e Aplicitly v by faba
bl |

._ :.__ Q__:___: ._:. _;:::.J:_K :_r .\\‘:v‘_li :::_ [ I

v btane by, fork

i otk aid

pyrn oot € ardd el Transaction |
Pote that the state of these objeets

by Wb we hier

it cornples vrotkflow

I oneld nee

e pirpoee of actioily diggram? i which citualion acti ity ds
ory 7

| \.t I
[ oplain the geor of follomwing concepls for actioily duzram

cenlinty receiolny ciynals

poie et ation bar imlane ynd

| OTU ¢ May 12, ks 7

(I University Questions with Answiers
(Regulation 2008)

May 2012

i

passive and transient object in sequente diagram  [Iraw
W ATM hased bankiny

fransarction e (08¢0
171

Q1 Differentiate active,

sequence diagram  Jor process
system. [Refer section 15.6]

M In which situation activity diagrram 1

Explain the purpose of activily ergeam
!
not necessary 7 Laplain thee wse of Jollowing

synchronization bar. ~wi and _.ms.\é.\.\s,:,,:ﬁ :.§:>
/

02

concepls for aclivity diagrram

[Refer section 15.7|
17)

wse cave diagram 7 Laplain the relationshipy between
and  proper UMl n

stem’ [Refer section 15.5)

of
example
chot reservalion 5y

cave

171

Q.3
Draw  use

What is the importantce
olalions

use cases with suilahle
diagram for ‘online railway 1t

‘Winter 2012
summaries for @ vending machine [Refer section 15.2 13)

Q4
Qs

Write use case
a DVD player She hegini

ent of the PC vendor and they 1ell her 10 talk 1o
er support and they put her on hold while
the customer  aboul
shipped

A customer decides 10 upgrade her PC and purchae

by calling the sales departm

customer support She then calls custom

talking 10 engineer!ng Finally the customer support tells ;

several :S\:\:ni DVD options The customer chooses a DVD and 1t 18

, the mail department. The customer receives the DVD, mstalls it satisfactorily
15 her payment [Refer section 15.4]

to accounting
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J Oyt Onented Programming using Ja7a 15- 40 ,
s —

Construct an activity diagram for this procesy ) ~ "y,

8\

‘e
e ::\Q:?

interactions |Refer section 15.4] 1 1oy 1
(/T
g “ th
Q.6 Conuder softwc .
. b y e th ows i v —A
\ i that manages electronic musjc fil g | camaﬁ Q Qﬂﬁ@n Eamﬂmé us
diagra ’ He m E
gram and include appropriate relationships for Y. Prepay, B hm.dw. ’ _wdoga
a Play a song b Pl ¢ case a
b ) ay a it ' lge
e Destr e rary ¢ Randomized py Gy | gpeniment 1 Write 3 program to Convert rupees t y
estray a song [ Add a song [Refer secti der d 1y, pees 1o dollar 60 rupees <1 dans
cction 15.5) e . s =1 dollar
Yimy T“Q::E: 2 Write 3 program to calculate percentage m L3
R subjects are give . age marks of the ¢tudent
Summer 2013 . ) given . . e student i marky of 6
Q.7  Prepare " o i Led
. ireoan ( ment 3 Jrite 3 program 1o en -
/ activity  diagrram  for awarding Erpert e Brogram 1o enter numbers and gerform mathemst
:_:\1-: \z: 221:&71 Y .\:: ; ” :Cll 10 3.“5\2\ et v . 13t atical operations on
7o ey, he v aw ’ My B
student has attended more than K0 arded minimum 5 ™ If 4, —Sn:an:»a Write a program 1o find length of st e
The students who h o classes, he iy award y Meirky If 7th of string and print second half of the string | 6
ave o'l “( ts ; \ . e °
\ completed assignments are Mminimum |y guperiment 5 Write a Drogram to accept a e and ch
jave completed 50 %, are Cogven 1) mar there ceept a line and check how many consonants an _
boare given 5 marks and r marky 7}, erein aline ... { Consonants and vowels are
oMo - » e O
[Refer cction 15.4) CAIy are given () —y e wh - o N L-7
speriment 6 Write a program to court be
Q.8  Prepare a use case d ; sunt number of words that start with capital letters. | 4
[ 4 :):.QE:: \:w I I ’
e al ; | fperiment 7 Write a progrs
__~—._.—.ﬂ ction _).N_ ook from the library 3 program to find that given number or string is palindrome or not L9
frperiment 2 Create ; aba 2
Q.9 Prepare sequence P —-— . o} eack 1 M s which asks the user to enter tentence, and it should display count
e e rram  for hooking  a  train ticke | ac ..,.:t..._z“:. in the sentence. The program should continue il user enters
e l::.f:: for \::;::. a train tickes I et online Al prep a word “ount” Display the tot | count of each vowel for all sentences 110
e ckel emline {
[Refer section 15.3) I EOII Hpwimgty. e
; t an interactive program to print a stnng entered in a pyramid lorm For
- instance, the string “stream” has to e displayed as follows 1-12
Experiment 10 Write an interactive program to print a diamond shape. for prample i ue
enters the number 3, the diarnond will be printed . y L 13
Experiment 11 Create a class called Student. Write a student manager Program to manipulate
the Studeant infarmation from files by using FilelnputStream and
fileQutputStream L4
Ixperiment 12 Refine a class called Student. Wnite @ student manager Program 1o manipulate
the Student information from files by using pulterediteader and Bulteredwnter
- g : L-17
Experiment 13 fefine a class € Alled Student Write a student mandager Programto manipulate
the Student information from files by using, DatalnputStream and ,
o.:,_c.:c:_m:..._:_ eebvansssessysseneRtst L-18
. { lanaes wsing multipheity,
[ srepare a class diagram for piven £roup 0 )
et .H.:__.. Mization, association cone epts. And add at least 5 7 attributes and 3 B
.q_.,?: Jions for particular class page, shape, point, Line, Arc, B ._:‘....:._._..p 2«
. )
.x\ Circle . '
prepare a class diagram for glven group ol classes using muttphety.

pts. And add at least 5/ antnbutes and 3 f

Experiment 15
pilon, Thght, plane, Seat,

Leociation conce
iy, Airport, Arline,

sralization,
Hons for partic ular cla

\ 20

e
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Mgt ' Te e of appletdewsr 7

. n\ E.\\\U.s.\.
— T A mer for exe
Ara ADONETTIE N - "

7 Java applets.

sranalates the source axde to the bytecode for, and

pas. - The [ava compiler which
.
sorss £ m 3 weparate cass e

- o smmallent mdiridual and logical unit of Java statements are called tokers

5 zrz czlled - 1. Peserved keyword 2. Identifier 3. Literals
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Sem - Litwrzls zrz e kind of varizbles that store the sequence of characters fo

mepremererg Te crstant values. Five types of literals are - Integer literal, floating poir
serzl, Borlezn [tzral, Character literal, string literal.

0,12 Weat i byts data type 7
Ara. - Trin = m fzct smzllest integer type of data type. Its width is of 8-bits with the

o= aa

- - -

0.1 What s dynamic initialization in Java ?

Ara o In [zva we can declare 2z varizble at any place before it is used. This fadility is

czlled dynamic mitialization.

.14 Wrnat is precedencs relation 7

bra. o Precedemcs relation spedifies which operation must be done first during the
wrpression evaluation

%I Wmat s the differenca between whils and do...while statement ?

Tre differencs between while and do...while is that do.. while statement must |
7 mersted 2t lezst onee. That means the statement inside the do... while body ges |
e first and tnen winile condition is checked for next execution of the statement

D18 Wrse 2 Java program o display the even numbers between 1 to 10 ?
A, . i




d Programming using JAVA Q-3 - “ B
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Chapter 2 . Arrays and String
, Define the term array.
o Amyis a collection of similar type of elements,
; Explain how to declare an array ?

. Syntax of declaring an array is
#a type array_namel]

!

- S

Then the memory for the array is created using the ke
4

yword new.For example
=new int{10];

13 What is ragged array ?

ks, Ragged array is more than one dimensional array in which each dimension has
Lferent size. For example (1,2,3,4),(5,6),(7,8,9)) is ragged two dimensional array.

U4 How would you define string in Java ?

bs.: In java String is used to define the string object. For example
fing s="Hello, How are you?* .

U Specify at least two methods of initialization of string.

Ans. :

‘ga #u Ly ) .

%ar suf) = P, R,O'G R/A'M}

Suing s=new String(str);

Method 2:

String s="PROGRAM"; 4 to extract the character from the string object ? Give
Q6  Which method is use!

example.
Ans. : The method charAt(
for example

wﬂ..wDQ s="Java’;
char ch;

th= w.oUEv?nﬁov..\ /
Q7  what is St°

y i ssed to extract the character from the String object.
index) 15 ¥

; jeved.
J will be retne
character

r class 7 .
g Buffe - ced declare string, Using StringBuffer class we can
r class 15 W

fference petween String and String Buffer class.
diffe! .

qs state
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using JAVA [ I N Ay

Object Oniented Programming B e o
1o i fla stri Jans. But uning String Buaffe {
Ans. : String buffer class is gimilar to String clan . . *,. - ,. _ iy Wo )
insert some components to existing string or modify the exinting string by g, Chne
fined then it remaing fixed. o

String class once the string is de

Q.9 What is the difference petween length and capacity function of Bitring Mutty
'

class ?
Ans. : The length function returns the number of charactern in the g an "
e . ., ’ 0
capacity function returns the number of characters in the string 16 additional ¢y, torg,
Q.10 Which method is used to get the specific charactor of a stiing of 5 Bl
buffer class ? “
Ans. : The charAt(int index) function returns the specific character wpecified by (|
index. For example

StringBuffer str=new StringBuffer("friend");
str.charAt(3); //This will return the character o |

Q.11 What is command line argument ?

Ans. : The command line argument is an argument that can be provided  from
command line to program. For example

C:\>java test 10 20

Here 10 and 20 are the command line arguments. |

These command line arguments can be passed to the Java program in argn of main
function

public static void main(String args||)
Q.12 What is wrapper classes ?

Ans. : Wrapper classes are those classes that allow primitive data types to be accenned
as objects. For example

Primitive Data Type Wrappar Clasn
Boolean javalang.Boolean
Byte javalang. Byte

Q13 What is the use of toString() method in Java 7

Ans, - . .
™ The toString() method s used to convert the numerical value 1o tring
“Xample

ot

Stri
. g wﬂu_:Smmhﬁomﬁzmailﬁ_:cr //The
Q:<m2ma to winm




h %%5 any two characteristics of wrapper classes .1_”
J . |

X |, The wrapper classes do not contain the constructors

7. The methods of the wrapper classes are static.
3, After assigning the values to wrapper class we can not change them

55 write declaration to convert the value "programmer” in the string variable
convert' to "programming”.

s, :
public class StringBuffDemo

wézo static void main(String argsl})

{

stringBuffer strl=new StringBuffer("Programmer");
System.out.print("\nThe word is: "+strl);
strl.delete(8,10);

strl.append(‘ing");

System.out.print("\nThe word is changed to: "+strl);

}
}

Qutput
The word is: Programmer

The word is changed to: Programming
Q16 Enlist various methods used by wrapper class.

Ans.: Various methods used by wrapper class are - floatValue(), longValue(),
doubleValue(), toString()

Q17  Write a program to convert the strings "10" and "20" to corresponding values
and perform their addition.

>=m. v
Mfmm Conversion
public static void main(String[] args)
{
String str1="10"
String str2="20"
int result; .
nmm_bnngﬁmOmn.ﬁEmmgﬁAmS:+58@on.0m~mm§2mﬁmv.
System.out.println(‘The addition = "+result);
}
}

Output
The addition = 30

N
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Chapter 3 : Classes, Objects and Methods

Q.1 Define the term class in Java.

Ans. : The class in Java is a collection of data and funchions that manipulate the
. L LRk . . b

. s > . ﬁ_mﬁb
The data components of class are called data helds while the unction compone
L - L . » ——

—Jpﬁ a
'Y g
callad member functions O methods.

Q2 Define the term object in Java.

. ot ic an instance of a class. The objects represent real world eny
Ans. : An object 18 an :ur,. ce of ‘ o Ny, he
objects provide the practical basis for using the class.

Q3 Why are classes important in 00 technology ?
Ans. - The reasons are as follows -

1. Classes bind together the relative data and methods in a cohesive unijt. Due tq
this arrangement, only certain methods are allowed to access the corresponding
data.

2 If anvy modification is needed, then the class can be viewed as one module
and the changes made in one class does not spoil rest of the code.

3. Finding error from such a source code becomes simple.
Q.4 What is the difference between object and class ?

Ans. : Following are some differences between the class and the object -



Short Dcmnvgu w:ah:"g
gat is the difference between structure ang class 7

Structure

Class
gy default the members of structure are By 4
m.wumh y default the members of class are private.
The structure can not be inherited. The class can be inherited
The structures do not require The classes require constructors for
constructors. initializing the objects.
s A structure contains only data members.

A class contains the data 2s well 2s the
function members,

Define encapsulation.

pu...mbnmvmammosBmmagsagmomamsmbaamgoawowﬂrﬂimﬁ:m_mgmq.
aled dass.

17 How to define a class ? Give an example of class in Java.
i
dzss Customer
{
nt ID;
Soing Name; //Data Field

Customer() //Constructor
{1

mn.pq.m withdraw _money() //method

) b

m\u How would you declare an object of type animal named lion that takes a
weight of 500 and length of 45 as parameters 7

Ans. -
public class Animal
{
It weight length;
Animal(int wt,int len)
{
weight=wt;
length=len;
1
veid Show()
{ ; is: "+weight);
. ] ight of animal is
System.out printin("\n The WeIFH = . ) is: *+length);
System.out printin("\n The length of "
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The wew o S .
The Jongth of animat = e s avz:.._:s_‘ ~
\ yvafte dvv 8
nt by P |
what I$ mea “ . i
” pevifier allows classess methods and data fields accessiblo
i el .7/#..&7. A i { \ ot . O W NCC
Ans. : 1he ?:.:._ o class The functions oulside the it il
within the oW ASS.

only from ....7.
members OF the member functions.

create an object ?
T—. —u».—. ».Z.::—a—n- N

o Which operator is used to

an obje

Ql

Ans. : The new operator is used to create

Qi1 What is object reference 7

Ans. : Object reference is an information on how to find _z:.:n:_:_. object. The object i
and the object reference is a way to get to that chunk of memory

a chunk of memory
1 object reference variable

String strl=new String(
Q.12 What is the purpos

"Hello");// strl is ar
e of constructor in Java ?
The constructor is a specialized method used for initializing the object

Ans. :
® i
Q.13 Specify any two important characteristics of constructor
Ans. : 1. me > con Q .
The name of the constructor an the class name is the same
£ S¢ 2,
&_:m

N. ~——Q const ris ( (§ ( — CC associatle
ructor 1 mv
cr 'ﬁ— s_a ’n ——d >0 : u n S50C1 — *

3. The const
structor should n
ot have an
any return type.

Q4 wh i
y there is no destructor in Java ?

nsible for
es care of

Ans, . Th
"+ the garbage i
becing __ﬂ 8¢ collection facility in J
. i Ia : \ ;
ulomayj, memo mory allocated for (he _.. n Ie svilable whieh 8
ry manag objects. Thus
ement |- S. Thus gar ) reti
sement. Hence there is no d _r. e colectior "
! estructor in Java

one dj i

Ans, . T
! The

The Name
Methggy can of the

Q16 What

conslry
—5 \ 1cltor an
ve any valid alph d the Uc_csx._:m class n

rent gy
Usignatures is called constructor




yhat is method overloading ?
\
_Z

overloading is @ mechanism in which we cap use m
L

any methods havin
: 2 the
function name but can pass different numper of param
¢

eters or differen; types of

gameters:

is recursion ?
8 What is

. ; Recursion is @ programming technique in which the method calls itself Tepeatedly.
«, most common example is computing factorial using rec
\ < E

ursion.
19 What do you understand by the term recursive method ?

vs.: When the parameter passed to a P

articular method allows to call itself, then that
~thod 1s called recursive method.

W What is the difference between recursion and iteration ?

bs.: Iteration is a process of executing certain set of instructions repeatedly without

,eramm:-?:nmo:.WmnEmwoswmm process of executing certain set of instructions
'y alling the self-function.

Q1 How to create an object using new operator ?

ﬁ Ans,
| Symtax:

dassName objectName=new className()
Bample

Test obj=new Test(); el o "
Q2 Explain the meaning of the statement -"The object has physical r .
Ans. : The statement means object occupies space in memory.

023 What is the purpose of this keyword
Ans, :

i > is used.
its own v en this reference is
When a calling object wants to refer its own values ﬁp L this rebrence
The keyword this is used for making the this reference. Using
®fer 1o class's hidden data fields. For example

this a=q;

Q28 1n Java is always static method

Ans, .
s ic variables 7
Q25  What is the difference between static and non static

S 9 28 a non .,»anﬂ

. ws of class, whereas S

PJM . / l.——Zr. AN .:..—;T—»- wl, L?b—ﬁ& .::G:mu .a= Ins DRSS »MLG. :7” ance of —7.; r,—bl.lﬁ
e b c 3 3io e -ific to a sy * o

/,—_JDFLP- ALI,C r‘J=P-L a8 w:l.nb:ﬁ.v- f.b:;wa_c.w 1S uw P,r::. 1

- AT . AT N

Q.26 What is the purpose of finalization ?

+ Java for the classes for cleaning up
Ans. : Finalization is the facility provided by the Java K

. xted. The garbage collector is
the native resources before the objects are garbage colle 8 8

poc- . for knowhkadige
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which are used carlier Thes

wirwgy 1Sy VA

S

et e 1o

o) - of native renaIrees e
M unabl fo contro) gaons :m\_“._»: stive allocations on the obyect's :T\.:\\:.:‘, il
e . . P learung up 4
% P .?.:.._?_:_\ of cleaning vy o 1o clean up the native resources Uned eartier
, Thus the purpose of finalization s . colleck The
o Thus th before irvoking the Y\_l» e collector
3 finalized) method must bee iy b
“ (1,27 What are accoss modiflers 7
g \ s y dds, methods and class -
A Ans. | Access modifiers control access to data ek . .. _ 15869, There ,,,
i ne " 1 Public 2Pnivate and 3. Protected
ol three access modifiers used In Java
' '
w (1,24 What |s nosted class 7
i Ans, : When one class bn defined i ide another class then it is called nested Ao
) « 0 .
: The scope of inner class is bounded by the scope of the outer class.
(L29 How 1o dofine Inner class 7 Glve its syntax.
' Ans, !
Acconn Modifier class outerClass
{
J/code
o X
Acconn Modifior class InnerClasa dgzs Teat]
(
E //code
! )
)
1 .20  Enlist varlous typos of innor classos
1 Ans. 1 Static Member classes 2. Member Inner Classes vibove code will
L Local Inner Classes 4. Anonymous Inner Classes 3 the use of key
0 " ,
131 Montion any two constralnts on abstract class 4 In Java wha
Ans. | . lag - i
I Abstract ¢l an not be instantiated. " In java, the
2 :. [ e Ang e
M_ Abstract classes .__E._v:. actas a parent class, % interfaces the
3 The abstract ke iy
4 — yw 5 U : W .
3 & yword is used to define the abstract class, _ hat is me
N, . Me
‘4 Chaptor 4 - ) ethod owve
:, ﬂ 4 o
. apter 4 : Inheritance and Interfaces »w..:_x.E asd =
a1 ined
What |5 Inhoritancey 7 " din supercl
Ana
Aty writance means derjved ¢ What is co
" same time ) ved class borrows some properties of base 3 ng
“the derived ¢y may have prop ! s A consbene
a2 gy ) ave some additional properties. All g, )
Plain the tarmy supercl b Superclass
Ama. %% and subclass, ' a ?7; stateme

The ()

A which
alle sube)
PIOpertey of

Vinherited .

* Subclass's cp

In

oy i __ called superclass and the ¢ aﬁ_ﬂnr &ﬂhﬂ
) % subclass jy 5 o recialized versior
Uperclsg along with 1y _:§ ﬂnﬁﬂﬂ“ﬂﬂ? £ I

Tee ‘
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Class
en -
tee) " They,
are
el N5t
lage
-

s S DAY e A
— - “aw—

. !
\‘33 is used o invoke the conatructor of i
. \ . ot vwperciaas 7
word super() 18 used to invoke the cors
watructor of super-iass

¥ 4 i B

griist sarious types of inheritancs.
vl
© yanous P of i
e

| ¢ nge ¥ mhentance

q 4 brid mmhentance
g How to prevent inheritanca 7

If we declare 1,::::‘: cl

s can be derived from it For
)
clags Test1 extends Test
{
annot inherit from final Test”.

ill produce an error’c

The above code w
class prevents the inheritance.

word final for the

the use of interface 7
is used to specify e behaviour of a group of classes. 3

f multiple inheritance can be achieved.

Thus the use of key

a6 In Java what is
Ans. : In java, the interface

Using interfaces the concept ©

hod overriding ?
a subclass inherits the methods of $

implementation of a method

Q7 What is met
anism in which

a mech
ass modifies the

Ans. : Method overriding 15
the subcl

superclass and sometimes
defined in su

Qs Whatl

< A const

ﬁc:._._.:x.
s constructor chaining 7
nstructor explicitly and if such explicit

s its superclass's €O
is not given then compiler makes the call using super()

a superclass's constructor is called before

ructor invok
5's constructor
in constructor. Normally
r. This is called const

Ans.
call to .r:?.«n_._f
t ﬁ.:c::.:_

ass'S constructo ructor chaining.
B i
fe

as a firs
the subcl
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tat
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e us
I ! 1 The advantage of -
s aly (SR L \, \ \ [rey . N . 1
st g b valled the sy Binding and the dynamic binding in called late ey as it avoids writh

Binding
!
QL What ia (he purpose of final' keyword
]

A The Keywond ! BENIE » \ i
ey mal bensed o avord (e modification of a variable, method or

A ;.“S For nsdanee 10 avariable i dechaned as il then it can not be moditied further,
sty e a methid 1 ’ ) i
A lnad e tinal then the method overtiding s avoided.

\
[

QA% What 1s meant by dynamio method
Ann

dlepateh

e v namie method dispate in

. e ime polymorphism in which a call W
Werdden nction iy e lved :
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e
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“hapier D Package

what is package 7
) .
. package defines the name space in which th
g ted and its i ® classes’ dre, st
ory 15 created and its name is package name.

what is the use of import statement in Java ?

ored. In Java a

)

. The import statement is used to i
s o import the pack
" ihe package. package. Java makes use of the class

3 What is the purpose of java.net package ?

is.: The java.net package is for providin
| net ¢ the useful classes and i
_working applications which are used in sockets and URL s ipRoey e e

14 What is the purpose of java.util package ?

Eﬁw” The java.util package is used for using some commonly used utilities such as
andom number generation, event model, date and time facilities and so on.

05 What is static import ?

,_w.“ Static import is a feature in which the import statement must be written along
with class name. For example - )
mport static java.lang.Math.sqrt;

0§  What is the advantage of static import ?

.>8. : The advantage of using static import statement is that the readability of the code
increases as it avoids writing of belonging class name each time.

Q7  Enlist four Java API packages that are commonly used.

Ans. : 1. java.util 2. javanet 3. java.lang 4, java.awt

Chapter 6 : Exception Handling

Q1  What is an exception 7 Give example.

a mechanism which is used for handling unusual situation that may

Ans. : Exception is
occur in the program. For example -
ArithmeticException : This exception is use
divide by zero.

IOException : This exception occurs W
an exception is not caught ?

ults in invoking of the mmmucmgmxnmvzo:c ——
will terminate in whic} Srown.

d to handle arithmetic exceptions such as

hen an illegal input /output operation is performed.

Q2 What will happen if

Ans. : An uncaught exception res
As a result eventually the program




ing 7
.n the exceptio
ror then phion can be .rao;

g__c_.n of bunaﬁn_c__ __N__Q_

ncounters SO
plication abruptly:

L Ans. : When

..-w This av s . oz_. ) . qnid . .
W.u s Wht® ‘ . detected DY the Java compiler during the compile time éﬁo
.mw ans. : The €™ at are = e runtime errors are pasically the logically errors t, e o
4 - com iler time errors: t get w is 1S
| called comp % at cass
used due 10 wrong 10g1¢ W iwdwm
Caus nm»n: xmio_.nm 7 v %O e |
3 s wnatis the Us® af i . e e gifferen®
v ans. 1ty <A plock of source code that is to be monitored for the exception. 4 2_._% is th
2.6: _ The catch block handles the specific type of exception along with the ty A
block. 4 ~ grrof
Q6 What is the difference petween throw and throws ? i "
Ans.: o The throw keyword is used to explicitly throw an exception. uam\su not be .:mb&wa.
o The throws keyword is used to declare an exception. L
Q7 Whatis >:d<_=nmxo=33°==nmmxnmv=o= ? crashes OF stops W¢
g
Ans. : When we use an array index which is beyond the range of index th a0t occurS:
y mv.gmme:eOmmocbmmmxnm@mob occurs. ot i Chs:
<
Q.8 Whatis the need of multiple catch ?
Ans. : ; 2 g : : :
o There may be the situations in which different exceptions may get raised by i What is thread 7
a tny

a single try block statements and dependin i
thrown it must be caught. & g upon the type of exception s.: Thread 1S
e tweight process
To handle such situation multiple catch blocks may exist for the si y i i
iy single ty 12 Write the differer
Q9 Whati
> at is finally ? is.; Thread is a g™
ns. : The finally i
e y specifies the code that must be executed even though exception may us 1
,#

or may not occur. 43  Enlist vario

s, : Various states ©
1. New or crealf
4. Blocked

0 What are the ¥

Ans. : Thread can be

Q5 wWhat is the ¥

Q10 What is IOException ?
Ans. : When an ill i
egal input/output operation is performed then IOExcpetion is ey

Q11  Explaj
Plain the checked and unchecked exceptions

Ans, :
*+ ¢ Checked Exception :
ption : These types of exceptions need to be handled explict

by the code itself ei
R either by using the try-catch block or by using throw™
cepti .
expliditly. The umcw %: . Hrmmm. type of exceptions need not pe hand®d | Ans.: The run() met
irtual Machine handles these type of exception® Qs least
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xceptions in Java.
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 ing using JAVA .
/P ogramming using Q-15 Short Questions and Answers

y 1o throw the custom exception ?

owing i 2 syntax for throwing the custom exception

cow our own exceptions using the keyword throw.

x for throwing out own exception is -

JfoW NEW Throwable's subclass

Throwable's subclass is actually a subclass derived from the Exception class.

fhat is throwable class ?

‘he Throwable class is a superclass of all errors and exceptions in Java.

Nhat is the difference between Error and Exception ?

Error Exception

Exceptions can be handled using exception
handler.

1s can not be handled.

gram crashes or stops working when an Program reports user friendly message about
o occurs.

the abnormal situation and exits gracefully.

Chapter 7 : Multithreaded Programming

What is thread ?

it Thread is a tiny program running continuously. It is sometimes called as
t-weight process.

!

Write the difference between Thread and Process.

S.: Thread is a lightweight process while process is a heavy weight process.
3 Enlist various life cycle states of a thread.

™. : Various states of the thread are
1. New or create 2. Runnable 3. Waiting

4. Blocked 5. Terminated
W What are the two ways of implementing the thread ?

™. Thread can be implemented using 1. Thread class 2. Runnable interface
U

What is the use of run() method in thread programming ?

A

"S.: The run() method is used to implement thread's behavior.
N .

8 Give at least one reason-

why runnable interface is preferable than the thread
class. o 3 :

. A oy L Ay k.
TECHNICAL PUBLICATIONS™ - An up thrust for wledge ik 2 -




Ans. : Following are the two reasons
ends a thread class th

1. If a class ext
may be required to extend.

2. If a class thread is extended then

mxvma?m operation.

en it can not extends any other clagg whigh

all its functionalities get inherited. Thig is an

What is thread priority ? |
a simple integer value that can be assigned to the particulye

cheduler selects the threads using their priorities.

Q.7
Ans. : Thread priority is
thread. The Java thread s

Enlist the two Java functionalities that are associated with the thread priority,

| M:M . 1. setPriority : This function is used to set the priority to each thread.
% 2. getPriority : This function is used to get the priority for the thread.
v_ Q.9 Whatis the meaning of the term preemption ?
Ans. : The preemption is a situation in which when the currently executed thread is

suspended temporarily by the highest priority thread.
Q.10 What is daemon thread ?

Ans. : Daemon thread is a low priority thread which runs in background. For example
the thread doing the garbage collection operation for the Java runtime system is a
daemon thread.

Q.11 What is ThreadGroup ?

Ans. : A ThreadGroup is a collection of threads that can be managed together.
Q.12 What is thread synchronization ?

Ans. :

ssm 85:5: two or more threads need to access shared memory, then there is some

v_,ovmomw EmmE.m z.:: the access to the resource will be by only one thread at a time. The
ol ensuring one access at a time by one thread is called synchronization

Q13 Explain the term - monitor used in thread synchronization
Ans. : The thread s .
a5 mutually exclyg
other threaq can n

mﬁ%:nﬂammmo: isbased on the concept called monitor. Monitor is used

ot a ock or mutex. When thread owns this monitor at a time then the

U Wi ccess the resources.Other thread have to be there in waiting state:
are wait i

A, The and sleep methods in Java ?

Predefineq

D.nm S—umn mM

wait an,
time. ._.:M sw_m.mn methods are used to make the thread to wait for o™
t aitis called on object while sleep is called on thread.
e u .
Ans. ; [f particy] se of notify() method ?

m.” - - .. :
the ROlify gy thread is in the sleep mode then that threz

TE
CHNICAL PUBLICATIONS™. An up thrust for
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; What is pyte stream

+: The byte stream
4 OutputStream are the

is 1

I What is character S

is.: The character strez
lader and Writer are the

5 What is the use of
".. Files are useful for
% What is absolute |

".: The filename that
‘alled absolute file nar

u What is relative fi
”ﬂ The file name W

relative file name
. What is file con®
', * The file nonm.u‘:n»

"o 1 = new mnmﬁnﬁn,_
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, what is the use of nofifyall() method 7
la ; J

ss Whigy, X This method resumes all the threads that are in suspended staf
; o state.

. what is deadlock ?
J

This jg
an . peadlock is a situation in which when two or more th d
i . > ﬂ < e
o release the objects they are holding, €ads are waiting for each
—_

Particyly, Chapter 8 : Input Output Programming
uzo..:w g What is stream ?

s Stream is basically a channel on which the data flow from sender to receiver.

p What is input stream and output stream ?

; . |

. An input object that reads the stream of data from a file is called input stream |

thread js the output object that writes the stream of data to a file is called output stream.

3 What is byte stream ? Enlist its super classes.
us.: The byte stream is used for inputting or outputting the bytes. The InputStream . ,
\

example 1d OutputStream are the superclass of byte stream.

em is a W What is character stream ? Enlist its super classes.
bs.: The character stream is used for inputting or outputting the characters. The

lader and Writer are the superclass of character stream.

15 What is the use of file 7
Ins. ; Files are useful for storing the persistent and shared information.
.’

i i th name and drive letter “h
t can be specified with the complete pa &

is some 16  What is absolute file name 7

. The
e s, : The filename tha
Scalled absolute file name-

W What is relative file name ? . aive 4 B8 R

m@mnmmmm as a pa

ample new E_mq.EvﬂnomamB.rE; );

* :mmm,“ Ms.: The file name which is
rmﬁnmnm tled relative file name- For ex |
S L . .
g U8  What is file constructor ? - .
tructor is used in pi examp!

"s. : The file cons java while handling
r monn_n File fl=new m.ﬂmﬁ._mbﬁﬁn.nwmn__r ,
%  what is the use of seek 32—_2.. N
Ans. . The seek() allows you R.V. gpecify the
ﬁmﬁm Yperations will start. The syntax is
Void seek(long ﬁOmEoE“

o 5 o ———  pUBLICATIO
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ct.
Q.10 Mention the syntax of file obje

Ans. : File(Sting Dir_path)
File(String Dir_path )
) . . .—m nam /
ile(File Dir_ObjString File_
File(File ] heck if the command line argument is file or po

String String File_name)

Q.11 Write a Java code to €

Ans. : '
class Test |
.m public static void main(String || args)

: File obj=new File(args[O]); _

If(obj.isFile()) A,
{ System.out.println("This is a file name"+obj.getPath()); ,
v

}
}

Q.12 Enlist the two common constructors of FilelnputStream.

Ans. : The common constructors of FileInputStream are
FileInputStream(String filename);

FileInputStream(File fileobject);

Q.13 What is the use of Input Stream Reader and Output Stream Writer ?

Ans. : The InputStreamReader converts byte into character and OutputStreamWriter
converts the characters written into byte.

Q.14 What is the use of FileReader and FileWriter ?

Ans. : Normally for reading the simple text files the FileReader is used. FileWriter class
is used for writing the contents to the text file.

Q.15 How will you read a single character on the console ?

Ans, :

import java.io.*:
class ReadChar
{

publi ic voi : .

A € static voig main(String args|]) throws IOException
mmm_mmmm b for read() method i b L S
char cp, der obj=pew wcmmummwmmamnbms Inpu
Ch=(char)qp;

" )-1€ad();//readin
vm \ﬂmﬁoﬁbnﬁcﬂof g mﬁm_m. character
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Chaptar 9 Collection Classes

{In collection !

Wwna

Collection s a group of objects which are designed 1o perform certain bask

Ls AT ARSOK fated with alteration of data steuctures
NTCL

{nlist varlous collection interfaces,
Various collection intertaces are - List, Map, Set and Quene

golist the two commonly used excaptions by the collaction Intarface,

| ::,:_._:::;7::...:.::_::..__::: 20 ClissCantlxception

i

| Enlist any five collection classos,
o« 1 AbstractCollection 20 Abstracthist 3, [HashSet 4. Vector 5. PriorityQueue

i What Is AbstractList collection class 7

s The Abstractlist class implements List interface. Using this class it 1s easier to
ae a List based on random access data structure.

i What is ArraylList ?

%0 The implements the List interface. 1t is used to implement the dynamic array.

)

7 What Is dynamic array ?

%0 The dynamic array means the size of the array can be created as per the
Qurements. The ArraylList is used for creating dynamic array.

4 Which java package need to be imported for using the collection classes 7

U javautil package is required for using the collection classes m Java
Y Enlist various methods used by LinkedLIst.
™! Various methods used by LinkedList are - add(), remove(), addFirst(),

Slast() removeF irst() removelLast().

3
1
U What is enumeration ?
,_F“ Enumeration generates series of clements one at a time. This interface is used to
Resg the elements defined in some collection like Vector or ArrayList.
3 s used by Enumeration.

",

Name the any two method
of two methods -

xt object in the list.

The enumeration makes use

1. nextElement() : It retums the ne
If the next clement is present in the collection .

returns false. ) then

2. hasMoreElementsQ :
retums true otherwise

;\\IP’
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ingg JAVA |
Ohject ( Ytanted Progi i) I . » >:h<_.._l~ , \Va |
. . " fynamic array. But the o f ' \\u\\gw St
: —N E:'n —. ———3 - _ _ ::—;—.: ! ~—:- ¢ ‘— . - ] %-'w«\ﬂ(-‘ \&\“ .u B%M
. t both )
| Arraylis \ .
1+ Veclor ) | .w\h
>:-. o " r nyne hronized whereas the methieods, in g, %\“ & 1 b
between -~ ¥ &&@m
1 AlL the 3 | ’ .\ﬁﬁ\ﬂ%
) TR 1y when it pize s increased. The >3~§f . m.wmcwya\n
& ‘ - : : A
2. Vector double ; 28 i by half of ity size when the size jy increased,
other hand me | c
5 0%@
iy faster than Vector. .
3. The ArrayLintis L .

o 2 0
0 of Java util package ? W i giver

5 15
the u v, / #4942 _
Q.13 What s the fines the number of useful classes The UTYL, _uwa.rmmm

T y r u.. -__. . &
Ans, ; InJave, O :_‘:. M‘.__.._ cetion framework, event model, date and time faciljtie, and
ty for

srovides the . .
! o utility classes. \\

” pdck
va Util package. !

Q.14 Enlist the classes used In Ja ..
Various classes supported by Java Util Package are - Collection, QSESS: s

Ans. @ Var g y Jav .Q

Map, Set, List, AbstractList, Date, Dictionary. ;

Chapter 10 : Networking with Java.net mwm«mﬂroﬁubnﬁ

Q.1  What s the purpose of Java.net package ?

i od
Ans. : The javanet package is for providing the useful classes and interfaces f; 13 Enlist the meth

networking applications which are used in sockets and URL. is.: Various methods

1. isLoopbackAd
Ans. : This class is a superclass of all the classes that read the data from a class 3. isSiteLocal Ad«
URLConnection. It also builds the appropriate local object based on MIME types.

Q3 What is DatagramSocket ?

Q.2  What is ContentHandler ?

U0 What are Inet4A

8.: The Inet4Addre:

Ans. : This class represents the Datagram Socket (UDP socket). “55. These classes are

Q4 What is ServerSocket ?
Ans. : Thig |

Q.5

U1 Enlist some im|

ass is used for mav_c-:._:::x server-side sockets this class is useful il
What is InetAddress Class ?
Ans. : The InetAddresg cl
works wil, cither hogy na

Q.6

mi:w wnnIowanBmo

. It
ass from java.net package represents the IP address P¥te | | getaddress)

; me or numerical [p address of corresponding host. h mizm getHostAddrest
nlist the three importan

Ans, : Th
1.

t method ygeq by InetAddress Class
anl methog from Ine

m.xc:wwzasn 3.

.m‘ﬁ

three impor

tAddress class are

BetAllIByName

BetLocall o

An up thrust for knowledge
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oy write 2 Java code to obtain the IP Address of the local host machine

~—

qublic static void main(String args(]) throws UnknownHostException

* InetAddress local add HFmPPaaummm.@mﬂroomEomﬁc

System.out.printin("Local Host is: "+local add):

g Write a Java code to obtain the host name of the local host machine when IP
addess is given

Ins. :
aport java.net.”;
2255 InetAdd4

public static void main(String args[]) throws UnknownHostException

{
InetAddress addr=InetAddress.getByName("192.168.0.166"):

System.out.println(addr.getHostName());

19 Enlist the methods that can be used to identify different types of IP addresses.

ins. : Various methods are -
1. isLoopbackAddress() 2. isAnyLocalAddress()
3. isSiteLocal Address() 4. isMulticastAddress()

U0 What are Inet4Address and Inet6Address classes ?
S, : The Inet4Address and Inet6Address classes are inheriting the basic InetAddress

dass. These classes are for supporting IPv4 and IPv6 respectively.

Rt Enlist some important methods of InetAddressClass.

Ans
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?
Q.13 What is socket Ecn.ﬁ:.:..:u

munication is demong .
. which the client s€ rver com 1C Onstrateq j
gramming in

Ans, : The pro, .
called socket programming.

Q.14 ort 7?7 Give QXB-:”-Q.
i

. What is NGGGEQQ p 3 .

VQ_‘.PA HQMQ—J\OQ for some m—UﬁQTﬂ services. mrﬁmm Mvcnrw are nm:

e .:_n_.np.:rm‘mwﬁm.iv_c - port number 21 is for FTP service, port 80 is for HTTp
reserved ports. Fo
protocol. s

d server ?
Q.15 What is client an . . |
. Clientis a device which wants to get service from vmz.un:_mn server. While server
.>=u.w_.s8 <<.:_.nr has resources and from which the services can .cm obtained. For
is a de There are various types of servers such as web server which is for storing

sxample : . . .
Examp rint servers for managing the printer services or there are

the web pages, there are p
database servers which store the databases.
Q.16 What is DatagramSocket Class ?
Ans. : A DatagramSocket class acts as a sending or receiving point for a packet mm_?mq
service.

Q.17 What is DatagramPacket Class ?
Ans. : DatagramPacket class is used to implement a connectionless packet delivery
service. Each message is routed from one machine to another based solely on information
contained within that packet.

Q.18 Enlist two methods used in DatagramPacket.

Ans. :

[ T

| int getLength()  Returns the length of the data to be sent or the length of the data received.

‘, int getPort()

-

Retumns the port number on the remote host to which this datagram is being
sent or from which the datagram was received.
Q19 What is bind method ?

Ans:  The bind method is use
and port,

Q.20

Ans;

d for binding the DatagramSocket to a specific address

What j
atis the purpose of send and receive methods of DatagramSocket class?

The s 5 |
rat n:g method sends 5 datagram packet from the socket and the receive
¢ives the datagram Packet from the socket

-MO:Z\O\F U - &
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Chapter 11 : Introduction to OOMD Techniques

nat is OOMD 7

he 0OMD i.e. Object Oriented Modeling and Design is a software engineering
ach which models the system as interacting objects. Each object represents a
o entity which plays a vital role in building of that system.

What is object orientation ?

. Object orientation means organization of software as a collection of discrete
as. Each object consists of data structure and behavior which are closely coupled.

Enlist basic characteristics required by 00 approach.
.+ Various basic characteristics required by 0O approach are -
1. Identity 2. Classification 3. Inheritance 4. Polymorphism
|  What does the identity characteristic of 00 approach specify ?
s.: The identity means data is arranged in distinguishable entities called objects.
ch object is treated as an inherent entity that means - each object is distinct even if

gr attribute values are same-

5 Mention two reasons- WhY models are created 7

model creation - 1. Communication with Customer

ms.: Following are reasons for - alizati
wing E@c.q reduction 4. Visualization of the system.

Testing of physical entity > St

1§ What is abstraction 7

- . sans €xa mining the selective area of the problem. The goal of
..fm. »,.»Umqmﬁaos m e out all the important aspects of the specific area of the
Ostraction is to mmMm___ g :uolma aspects of that area.

e <_0%°_
ts used t0 model the system are

“toblem and ignore
ik nts used to model the system.

Q7 Enlist the thr®

Ans - viewpoin
ns, : The thre€ L2 State Model 3. Interaction Model

. Mode
1 Qwv“oom the class model represent ?
Q8 what i
. sss T del represents the static, structural, data aspects of the system
ns, : The - the state model represent ?
Qg wnat

odel represents the temporal, behavioral, control aspect of the s
does the interaction model represent ? ystem.

ction model represents collaboration o
f objects and interacti
..wnu on aspect

TECHNICAL vcggdgl
~ An up thrust for knowledge
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Enlist various diagrams that can be created during interaction modeling,
Q.11 nlis

Various diagrams that are created during the interaction modeling are Sequenc,
Ans. : Various dia

ivity diagram.
diagram, use case diagram and activity diagra nv
Q.12  Why do we need object oriented systems developmen

Ans. : The object oriented systems development is needed to
of the system.

Q.13 What is the need for modeling ?

Ans. : The modeling is required for specifying,
the artifacts of software systems.

visualizing, constructing and mon:Bm:mbm

Chpater 12 : Class Modeling

Q.1
A

What is object ?
ns. : The object is an instance of a class.
Q2 What is class ?

Ans. : Class is

@ group of objects having same attributes and Operations, reato,
and semantics,

nships
For example - Student, Employee,
rollnumber, hame and address,
Q3
A

OoBﬁm:v& Course aJ] are classes, Each Student has

Glve the hint to identify the classe

N8 The classes

Q4 Give the hint to identify the attributes of 5 class.
Ans.: Attribute i alogical data value of an object. Om:wa»:% the entities that store some
data valye becomes the attributes of 5 class.
Q5 Name the two diagrams that are normally drawn to design the class Model
Ans. The clags diagram ang object diagrams are drawn to design the class model
Q6 What is class diagram 7
Ans, ()

ass diagram jg a
:._..:::...,:_._.z. It describeg
Clasy .__.p_x:

Q7 What |g object diag,
Ans, | lhe

S s for

ram ?
Object diagram Tepresents the Objects anq their
S diagran, various o,

Ject diagrams can be

:..._:x the

relationships with each other.
e ¢ : b G v o
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presen
licity TePTe
1tip n be writle

r Owu_.nwﬁp.

.ous notations t
ri

mu

ity €
o
give ¥2
_

,,, ' Notations

0..1

0.*
1.*
2..10

! What is the difference b
Y The multiplicity is the
s the cardinality is the c
T What g ordering in assc

,M.. oamnsw is a type of as
4 Ppear in some specific ¢

i

. What are Bags ang Seqt
B

g Emm 1S a Collection of obj
; 3Ppearg at some end
598

g, 2 “Ollection of obje
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i Short Question
what is link and association ? S and Answers

.1 is a connection . .
; _\c...r 15 g?mmﬂ Q.—m Od_mng : 6
gwith another.

gocation is a group of links that hav

resen i
P ts a simple assodation of one

€ common structur
—_ e mm :
what is multiplicity ? and common semantics.

o The multiplicity represents "how many" objects are connected
g .

| aultiplicity can be written as e i
7 ) XPression. i “one" *
g ol It describes "one” or "many” objects

; Give various notations used for multiplicity

b

Notations Description
. Only one instance
0.1 Zero or one instance
g Many instances
0.* Zero or many instances
) Phog One or many instances ‘
2.10 You can specify the integer rang

plicity and cardinality ?
the collection of the associated objects
that are in collection.

ifference between multi

onstraint on
t of the ohjects

Il Whatis the d
s.: The multiplidty s the ¢
rereas the cardinality i the count

12 What is ordering in association ¥
¢ association is used to

- ing 1 e O
. mwmwg% MHMQJW :fc order- The {ordered

denote the set of objects at one end
} keyword is used at the association

d.
?
Sequences . .
13 What are Bags and casin} other end that are duplicated. That means if the
%.: Bag is a collection of om hen the object at that end can appear more than once.
ord bag appears at some e o other end that are duplicated or appear in some
. f obj
- ection o

dquence is 2 coll
‘quence. class 2
l1a What is Nmmoo_uaou s with each other by an association m.:w\ then the

ces are reld and operations. Hence this assodation can be
\ns. : When two st ve unu‘wu_:ﬂ od assodation class.
ssociation it can P2 mn_wama: :
SR , 5 class such muo.:ozm. An up thrust for knowledge 7 R
epresented PY — AL Y o S
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.15 What Is qualifled assoclation 7
Ans. : The qualified association han qualifier which in used o velect particyls, Ohjees
from the set of objects, Refer Fig. 1237,

Q.16 When do we uso assoclation 7
onship is used in the syntem design wihen wie yrang that the

Ans. : The association r
relation between two object han 1o remembered for some time,

Q.17 Why should we avold using too many aassoclations In the class maode| 7

Ans. : If too many amociations are shown in the class model then the mode) ber e

complex,

Q.18 List out the relationships used In class diagram.

Ans. : Following are the relationships that can be vsed in the dlass diagram -

1. Association 2. Aggregation

3. Composition 4. Generalization
Q.19 What is generalization relationship 7
Ans. : Generalization s the relationship between a superclass and one or more
subclasses,

Chaptar 13 : Advanced Class Modeling

0,1  What is scope 7 Enlist types of scope used in the class,

Ans. : Scope represents whether particular feature is available for class or object. There
can be static scope and dynamic scope.

Q.2 What Is visibility 7

Ans. : The visibility specifies the how the attributes and operations are visible in £
system. There are four levels of visibility -public, protected, private and package.
Q.3 What ara the properties that are assoclated with the association end 7

Ans. : Various properties of association end are -

1. Association End Name 2. Multiplicity %, Ordering 4. Bags and Sequenc®
QA4 What Ia n-ary assoclation ?
Ans. : The n-ary association s the classes. N ‘
having n-ary association in the clasy diagram
practice to split n-ary association into binary a

amociation among three or more

TECHNICAL p1ym 5»2\5‘
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7 Whnat is abstract clas
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select particular Objecy

hen we want that g,
e

zlass mode| 2

I the mode] vmnn:.:mm

u_.um‘_.m:. &

ind one or more

ss or object. There

are visible in the
1 package.

n end ?
nd Sequences

lasses. Normally
therefore it is 2

K

bbuet.w -
rs
/ pefine aggregation and noSvo«Eo:

orentod Programming using Java

Y
. Aggregation : >mm~mmmmos is used

,mposition : Composition is , special ki

e : . Peqal kind of : .

sole-part relationship. To pe T mvoamnommwmmmnhmz which represenss e
’ 2ggTezztion is called

.,‘%om_.:.o:. For example - Steerin and .
; composite relationship. g Car are the two classes those can be 2330ciated

16 Differentiate aggregation with composition,

se composition is more restricted than the 2 i
] ggregati composed obs

aist without the other object. Hence it is a strong _,m_mmpoaﬁ. e
Tis restriction is not there in aggregation. The existence of contained obiect is entirely
ptional in case of aggregation. i ’
or example - Books Library contains books and students. The student 2nd Library
are the aggregate relationship but the Book and Library share the Qﬂuomuau
dationship. As without books the library is not possible.

17  What is abstract class ?
ins. : The abstract classes are those classes that do not have the direct instznces. The
umes of abstract classes are denoted in italics.

18 What is multiple inheritance ?
Ins. : The multiple inheritance is a kind of inheritance in which the derived classes are
- mﬂ@mn&mmm&.ﬂ%&mwmimaﬁonmgﬁmwfﬁm«nwwwmm

“rived from more than one
alled join class. Refer Fig. 13.6.1.

at is delegation 7 ) ,
W : nplementation mechanism in which object forwards one operation
EMWmn:m on. The advantage of delegation is that only meaningful

ins. : Delegationan
and there is N0 danger of inheriting mezningless operations.

© another object mon.nmm
»perations are deleg?

tadata ? bes other data. The diass definition is basically 2
d mw%mﬂmggt.gmmg&mﬁmﬁ
maintained A separale descipfon dlass

eir . ‘hich d
astomer  and " maintzined wis

Q10 What is M€

escribes the account number. This dass is
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Q.11  What is constraints ?

. « dis ., constraint is ; -
sed in class diagram. In UMI aint is a conditioy,

Constraints are commonly t

Ans. : ‘ e
These elements can bt

objects, classes, altributes, |;
or restriction on UML element. » linkg,

associations and gvncr.\liz.\linn sels.

How are the constraints represented ?

Constraint is a condition (a Boolean expression) which must evaluate to a Boolean
A constraint is shown as a text string in curly braces.

Q.12

Ans. :
value - true or false. .
Q.13 What is overlapping constraint 7
Ans. : The overlapping constraint specifies that objects of parent may have more thap
one of the children as type. For example - Here train can be passenger type vehicle or

goodscarrier.
Q.14 What is derived Data ?
Ans. : Derived data is a function which is obtained using one or more functions or

data elements.

The derived data is redundant because it is obtained from other element.
In class diagram, data attributes, associations and classes can be derived.
Q.15 What is package ?

Ans. :
Using packages the elements can be organized properly.

package is a general purpose mechanism for modeling the elements into groups.

Chapter 14 : State Modeling

Q.1 Give the use of state diagram.

Ans. : UML state machine diagram represents the events and states of object and the

behavior of object in reaction to an event.The state chart diagram shows the life cycle
of the object.

Q.2

Ans. :

Give the meaning of event ?

Event : An event is significance occurrence of something.

For example : Customer inserts ATM card.

Q.3

Ans. :

What is state and transition ?

4 % - g i i : e
; States : A state is a condition of object at a particular moment of time- This 52
1s mostly between the events.
For example : 1. Waiting for user to enter PIN 2. Authenticating the User
Transitions : The rel

When some eve

. Nt occurs the object moves or transits from one state to - 8
represented by the transition | ‘p
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pample When the system operator

‘performs  starqup”
; - from Idle state to Active State i
M

an event occurs)
occurs,

what is state independent object ?

N If the object responds to the Same way to an event the
‘“wimlcpcndu\l with respect to that event. For example - If
age "Customer finished the trang

A\

‘-orrcsponding method will be lijecling Card.
. What is state dependent object ?

. If objects respond differently to the

gsuch objects are considered as state-dependent objects.

reample - For an “insert Card" event the state will be “Reading Card" whereas

or PIN" event the state will be "Validating PIN"
i What is the difference between event and state ?

1: Event represents particular moment of time whereas the events represent interval

ime.

What is Guard Condition ?
It is a Boolean expression and is evaluated when the transition is triggered.
1o Itis a & S

| What is target state ?

S siti is 4 g ot state,
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What is one shot state diagram ?

numb _
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s are need to be performed. These activiie

Q13 ¥ a state has multiple activities then in which order they must be executeq
Ans

- The execution order will be -
2 Entry activities

4. Exat Activibies.

1 Activities on incoming transitions

-— .

3. Do activities
Q.14 What is the difference between events within a state and self-transition 7
Ans. : The event within a state cause an activity to be performed. On the other hanq

selé-transition causes entry and exit activities to be executed.

Q.15 What is nested state 7
Ans. : The nested states are the states that occur within the one super state.

Chapter 15 : Interaction Modeling

Q1 What do you understand by the term use cases 7

Ans. : Use cases are the text documents and the use case modeling is an act of writin
the text and not the diagrams.

Q2 What do you mean by actors 7

Ans. : Actors : The actors are the entities that interact with the system or produc
within the context of behavior of the system. Actor can be person, computer system o

organization

Q3 List the relationships used in use cases.

Ans. : Following are the relations that are used in use cases -
1. Include 2. Extend 3. Generalization

Q.4  List out the steps for finding use cases.

Ans. : Following are the steps used for finding the use cases -

1. Identify the actor. And for each actor, find the tasks or functions that actor
can perform or a system wants that an actor should perform it.

2. Name the use cases.

3. Describe use cases by using the terminologies with which user of t.he 2
is familiar. The description but be less/no a uous. A

'''''''

Q5 Whatis secondary or supporting actor ?

Ans. : The supporting actors are used in conjunction with the primary actors’
support for the main services. The secondary actors suppor the
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Ans. @ Scenario 15
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Q.7 Expl
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may include another.

Q.8

t (‘()mmunly used re

L)tmnship which denotes that a given yge case

Explain the extend relationship,

Ans. : The extend rcl.lli(mship IS use

base use case. While using the
n the base use cases.

*d when an extended yge

case js connected to he
extend use the

extension points can be explicitly shown

Q9  What is extension point ?

| i ints > use - * use the extend rel
Ans. : The extension points are used when we yse

txtension points are the labels in the base use case which are refe
ise case. These are triggered by some condition

ationship. The
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Q.10  Explain the generalization relationship.

use cases having common
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Q.11 What is sequence diagram ?
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activities are represented ?

i ent
What is the way by which the concurT

Q.15 - e .
ented by forking and joining in ety
.+ activities are represen ) by
Ans. - The concurrent activi
diagram
P . e _2 2 m ?
.16 What is fork and join in activity diagra f
‘ 5 » separation of two
Ans. - In activity diagram, the fork represents the separat control flows

| wo control flows.
whereas join represents jomning of twc

What is synchronization bar 7
mnchronization bar are represented by thick horizonta]
present the fork and join in activity diagram_

Q17

Ans, :
line. The synchronization bar is used to re

represent the flow of execution of the process in activity diagram ?

In activity diagram, the sy

How to
Ans. : In activity diagram, the activity token can be placed on the activity node to
represent that certain activity is executing And when the activity completers the token

can be removed and placed on outgoing array

Q138

Enlist two guideline principles for modeling activity diagram.

Q.19

Ans. : 1. Carefully handle branches and conditions
2 Carefully handle concurrent activities.

Q.20 What is swimlane ?

Ans.: Many times the activity diagram needs to partition in groups to represent the
flow of business processes. Each group represents the particular business flow belonging
to some category such group is called swimlane.

Q.21 What is 'object flow’ in activity model ?

Ans. : The objects that are associated wi i
é é ith the control » activity diagram 1
called obiect flow flow of the activity diagra
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