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INTRODUCTION

With the rapidly changing world and the highly
competitive and versatile nature of industry, the
operations are becoming more and more complex,
In view of the increasing complexity of software
systems, the software industry and software
engineers continuously look for the new
approaches to software design and development,
The increased complexity had become the chief
problem with computer programs in traditional
languages. Large programs, because of this
complexity, are more prone to errors, and
software errors can be expensive and cven
life-threatening. The most adopted and popular
programming approach, structured prograntening
appraach, failed to show the desired results in terms
of bugfree, easy-to-maintain, and reusable
programs. The latest programming approach,
Object-Oriented Programming (QOF), offers a new
and powerful way to cope with this complexity. 115
goal is : clearer, more reliable and, more easily
maintained programs. This chapler fntroduces
general OO concepls that the lra.:{iﬁnnnl.tanguagrs
like C, Pascal, COBOL and BASIC lack in and the
new  generation Ianguﬂgﬂﬁ. {Ubjucl-Drmn!_ud
Languages} support.
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1.2 Evolution of Software

¢ The vificiency and usefulnes of
but alsa on the progrimming
ng languages Lowr L

A program serves the purpose of commanding the compule
a program depends not only on proper use of commands bul
language it is written in. The two major types of programi

larLguagES a“d Hr'g?r LE'T."I:'“ ]angungﬂﬂ ufff_lr d[ﬂ-Eﬂ'_"nl F{ﬂ'_‘llumﬁ HI ]."‘rlPHri"'“”“”H.

SRS . ‘hil’ﬂ"'“rf"] il i
Low Level languages {i.e., machine language and assembly lungtiige) are M .

require extensive knowledge of computer circuitry. Mechine fanguage, fn w]u::}r:‘ :{-.I::]lrll,:,:rru:ll
are written in binary code {using 1's and (s}, is the only Iar! guapge l!u_- uzfmptu 1] : .41. J [; o
directly. Assembly language, in which instructions are writlen using .ﬁ:.,rm :u::nr i N :nr_:J r,”
machine GFE[&L{DHS {E'S'r READ, ADD, STORE etc.) and I!'I'P!.'I‘ﬂt‘ll:l?_-:, JTI.':'.II'G'.{-_‘S.- pI]'n!_F-:'r.llnlr.'l'lin;, oy
tedious than machine language programming, However, assembly program is then conviried
into machine language using assembler software.

High Level languages, (HLLs), on the other hand, offer English like keywords, constructs for
sequence, selection (decision) and iteration (looping) and use of variables and constants, ”juu,
it is very easy to program with such languages compared to low level [an:r.;u-i_iﬁf-’-"- Phe
programs written in HLLs are converted into machine language using compiler or interpreter
software as a computer can execute machine language directly.

A programming language should serve two related purposes :
() it should provide a vehicle for the programmer to specily actions to be executed and

(if) it should provide a set of concepts for the programmer to use when thinking about
what can be done.

The first aspect ideally requires a language that is “close to the computer maching”, so that all
impartant aspects of a machine are handled simply and efficiently, The second aspect ideally

requires a language that is “cloge fo the problem fo be solved” so that the co cepts of a solution
can be expressed directly and concisely,

The low level languages serve only the first aspect L, they are close to the machine and the
high level languages serve only the second aspect Le,
However, the languages ‘C’ and "Cs+'
level languages’,

they are close to the programmer.
serve both the aspects, hence can be called as ‘middle

1.2.1 Programming Languoge Generations

Compute i P :
puter programming started with instructions being typed in binary format fe, with 0s

and 1s and it i LR S T,
G ma;:x;ﬁfa ;Eiu t;da:r"s_ sophisticated Programming languages that offer many
much easier and effective. In the following lines, we are d {1 bt

Various go ki d
generations of programming languages that describe the evolution of programming

it 'ﬂm-.Ganmﬂpn'-F'mg"mrhming Languoge (1GL)

A first- i i
generation Programming language is 4 machine-leyvel

wachine language in short. [t ’ P )
- m I or

O e consists of 1s and s, Orig; ; Prog ing language
prcr or tberpreter Bnally, no translator software such as

was used to comp;
pile or assemble the HTE!"EEHEI‘ELH{.“ ]ﬂﬂgﬂﬂgﬁ-

+ = ...I..\'
| L e L e e st L
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I 'f_ﬁm main benefit of programming in a first-gencration programming language is that code a

:' user writes can run very fast and efficiently since it is directly executed by the CPU, but
machine language is somewhat more difficull 1o learn than higher generation programming
languages, and it is somewhat more difficult to debug and edit if errors oceur,

2, Second Generation Programming Languoge (2GL)

A second-generation programming language is a term usually used to refer to some form of
assembly language. Unlike first-generation programming languages, it can actually be read

and written fairly vasily by a human as it uses moemonics to specify instructionsJt requires” )
some translation (from assembly language to machine language) (o make it useful o g s
compuiler. The translator that does so is known as assembler However, the lanpuage s <till

specific to and dependent on a specific processor and environment and 15 difficult o wse
effectively to write large applications.

3. Third Generation Progremming Longuage (3GL)
A third generation language (3GL) is a programming language designed to be easier for a
human to understand, using normal language like words such as if, repeat, while ete

A sample fragment might be :

etc=c+2*d
Or
If sales > 20000 then
Discount = 10%
Elsg
Discount = St

@:r!mn, ALGOL and COBOL are early examples of this sort of language. Most “modemn”
languages (BASIC, C, C++, Java etc.) are also third generation Iunngunp,é:-z;:
Third Generation Language programs also need to be converted into machine language.

Compilers and interpreters are two such software that covert a 3CL program into machine
language program.

4. Fourth Generotion Fragramming Language (4GL)

4GL or fourth-generation language is designed fo be

languape. 4GLS are o= preocedural i iaburd, That is, programmers have just to specity WHAT
is required rather than HOW it is 10 be done, which is done in case of 3GLs. Languages tor

ﬂ'l:fL'H."rE“ﬂ '-.*ulﬂh:l"lr:h {hu{l] l!"l HJI-.J -|h' :.I’I‘l"“ ';.lLlHL'riI'HI'.I R _I{;I;}"‘ _I_‘.':I ||.1||.I.:11||.:|_"_'|.' LA PR AT AT
might look like this : £ o \ -

EXTRACT ALL CUSTOMERS —
WHERE "PREVIOUS PURCHASES® TOTAL MORE THAN * 10000

closer to natural language than a 301

All 4CLs are designed to reduce
= programming effort.
= the cost of sofbware dwu!::imwnl.

One most popular 4GL is SQL, which is
include many report generators, scr

= th{.' III“'H," it h‘kl.,"_'i lin L‘I'.."";‘-"IU'P Suiftwnanre,

4 query language used in databases. Other 4GLs
en painh,-n.;_ GUL ereators etc,
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b Pl Gaeneration Programming Language (5GL)

COMPUTER APPLICATIONS- 1%

piven probslem

' ;i lt-generatio
) - srtli-genertion programing languages and  fifth-g : ‘
The muain difterence between fourtl) grner i "iI | specific programi while fifih
11 |‘ Ll L
lemgteges s fonrth-peneration lanpuages are designed to buil ;-I|l il
: I - 1} s
E"'.l! .I.'l-l“l- N I..I.i'l F:l [ HI."‘- A ,‘_hi_-\;i}“.t"'lll Iiw i k.l." 'I-H_-. Vi "“I“‘l I.I.'l HIII L1 ! i ]_ ' t ; ! -1I I h 3
v aboutl what problems needs to be solved and why
Hue P e only needs Do wa ry abo i ; l St 1]Hﬂrithm
. | ; .
conditions need 1o be it without waorrying about how o implement a

oh sl e,

. ¢ : 0 PR L S ST, . Pralog, OPss
I3 {:i:“tl'l,-l,':i'“l'l.'ﬂth'II'I. Langzuages ane ysed mainly in Artificial intelligence rescarch fog, OPS5,
amd Merciry ane the best konown lifth-peneration limguages. =

Atter learming about varions valegorics of programming languages, let us now talk abow

difterent ways of developing programs,

e Progromming Paradigms

AL

1.3.1

bt T LTS T LS i - ad WhI]E ngrﬂmmmg..
:-.;.: ’ r- .-A PTU'IHTM“HI'“ l“r.dt“m Fﬂhnlun Wu}llf’lyh!:'.li F;;i:l g Tjnﬁl e i

By paradigm one means a way of thinking or doing lhiru,:s

1 o v 'y
Snee the invention of the Lamputer, many programming /

approaches have been tried such g Procedural [N,
modular  programming, struchral progranmting  cte, The
prinary motivation in cach case has boen the concern to

handle the increasing complexily of programs that are
reltable and maintainable,

Let us discuss these different programming paradigms

and key fanguage mechanisme necessary for supporting
thiem,

Procedural or Madulgr Programming

A program in a procedural fap
computer to do someth

ing. The focus is on the
performy the desined Co

1putation, This paradigm! js -
Decide which procedures you want ;
use the best algorithme ¥Ou an find,

o
.,;.-m(lfnngungm support this parad; :

. (sub-programe gr sub-routines) and ref

In procedural paradigm, the ¢ o iy it :
data ? Data is, after Al thi e g things an

. that displays ot
TEI dﬂ'ﬂ ]Iﬂ ﬂi'u“" &Tﬂndﬂﬂﬂs Etﬂtl ; p ..l!" ch.lz['ll;_ﬁ dﬂ"ﬂ

Paradigm T A0

- Paradigm means organizing qH
principle of a program. It is an
approach to programming.

BUage is a list of instructions wher

& cach statement tells the

Processing, ie, the algorithm needed to

: for passing data valuss 1o [functions
srning values from ﬂ;rmiﬂ@ .!‘\:_";)

The important part of an

i itis the inventory data itself,
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2 An interface refers 8]

Alsy, in procedural programming, data types are used and worked upon by many functions,
If a function makes any change o a data tvpe, then it must be reflected to all the locations
(functions), within the program that process this data tvpe, This is very ime-consuming {and
of course, frustrating) for large-sized programs.

Thirdly, procedural programming does not model real world very well. For instance, a vehicle
is an object, which is capable of moving in real world, However, the pmrn‘lulr;ﬂ programming
paradigm would just be coneerned about the procedure (or doing things) Le., the procedure
programming paradigm would just think of moving part and not the vehicle. See the
difference between real world interpretation of vehicle and procedural programming’s
nterpretation of the same vehicle,

4

odular  Programming is an extension of procedural programming. In modular
programming, a big program is divided into smaller parts known as modules,

Modules are identifiable pieces of code with a defined interfice® within a program. They can
be called from any part of a program and allow large pcgﬁgmn‘m to be split into more
manageable tasks, each of which can be independently tested.! =

A module can be thought of as a ‘black box’ with a set of inputs and outputs. It has a sole

purpose, and processes its inpuls in a way dictated by its goal and provides some output. In

maost cases the actual operation of the ‘black box' should be invisible to the rest of the

program. Just like an educational program, where the course is broken down into a series of

modules, which the student must undertake. For each module there is an indtial specification

(the input to the module, along with the students enrolled on the module), and the output are

graduated students, with their results. As much as possible, these modules should be taken

independently from the other modules on the program, as the teaching and operation of one

module should not really have much effect on other modules. The amount that they are

interrelated is known as cross conpling. For exa mple, a student doing a Cyber Lawe course may

also take a Jave module. The cross coupling between this

module, and the Cyber Law module is likely to be zero, as

the teaching of one does not effect the other. However, Module

some modules do have a strong coupling, such as the

Object-Oriented  Design Mebiods g{DGDF;ﬂ] g;nd the Jaoa me:.:r;ilﬂ:d:: i:;mb:lie;:fﬂl;h:

e T i b e gL e
: esign methods, Even

It has a sole purpose, and
though two or more modules may have strong coupling, processes Its inpumts in 4 way

but it is tried at the level best to reduce the amount of dictated by its  goal and
coupling, so that the modules can run without offe cling provides some outpu,

uther modules,

IT'I. mﬂdulﬂ-r p]‘ﬂgr.lrnming_, a Prugram COnSislS uI’ A

work independently of all others, Eachy muedule can
passed to it.

mamber of modules, which. in most cases,
vork with its own data as well as with the data

Figure 1.1 illustrates a function represented

icdeal * " with inputs and outputs,
and Fig. 1.2 shows a main fune by an ideal “black box’ with inputs |

tion calling severa] stbfinciions (or modules),

a wav of interaction.
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3.2 The Object Oriented Programming '

COMPUTER APPLICATIONS

_—

New fechniques in software development use componenls, which are large g_unera! purpose
milules, which can be used in a number of ways. For exa mple, a networking componeny

cotld be wsed in a program. If the Input Cutput
component is well designed, il could be paramelers  parameters
usd m a number of ways, such as ””“ ”“”
supporling different nelwork protocols, Moduile

or different network types, interface i

In Modular Programming, a program (which perfarms a
consists of a number of modules, which, in specific task)

most cases, work independently of all

others, Each module can work with its Figure 1.1 An ideal ‘black-box’ representation
own daka as well as with the data passed of a module.
ber ik,

Main program l Program is decomposed

infor @ saries of modules

Madula
Each modute c
be decompased into
# 5enes of
Figure 1.2 Hierarchical decomposition of 2 1::;‘|:|gra m.
- w . 4 .-I‘\.

Limitations of Procedyra) [’mgzamming Approach 4
(1) Emphasiz on algorithm [ar
: Procedure) rp 1

o Programming pancr L. ) rather than data, D.:'I;tf-l ltaka:.r. the back seat with

(tr} Change in a datatyme e - .
'YPe being pracessed needs 1 be propagated to all the functions that

[ l]'E'E' i5
N samep da:tal“_l.-'pe. TI"I_I.‘I- I5a fl'l.l..‘it'.l'—i'li’il'lﬂ and !il’!'l-l:“-':'ﬂﬂﬁltn M =
i | Thi P‘:IU‘CEdLHa P“ Branmm Mg P E"' dl,'_‘ﬂ'_ﬂ M I:IH:II:I"E' T wiorld 'n"EI}" WL'”-

rd
fter procedural programmin

. £ L, " ]l.f't
ofvect-orir e programming. Thp ﬁ!’ﬁ’ffaﬂp—:i talk  abogyt

: X Tt ke ;
views a problem in term of objscts § approack S g T
procedure for dﬂli‘tg it '; -lD fects in volved rather than O];jﬁ:t' :_-.';1-
00 you know what i object is 7y

_ , o Fro s PR
identifiable  entity i, an object ig an i Jectis an identifinple enitity

.. behavicur, Acteristics g héhuﬂ?.ﬂll characeeristics and.
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INTRODUCTION TO OBIECT CRIENTED PROGRAMMING CONCEPTS 7 3

For instance, we can say ‘Orange’ is an object. lts characteristics are & if is sphevical shaped, its

colonr is orange ete, Its behaviour is @ if s juicy and it lastes sweet-sour fWhile programming ol

)

-

using OOP approach, the characteristics of an object are represented By its data, and its | |

behaviour is represented by its associated functions. Therefore, in {]GJE_]'L"-'HF-I?F"H“”H, alrject L

represents an endity that can store datie gad Jis its interface throngh funchions. _J

To understand this concept more clearly, let us consider an example. Let us simulate traffic
flow at a red light crossing,

r|?\ G"E vou know, prmedurnl programming paradigm focuses on the procedures or the working,

rd

achHon, U_ﬁ,‘[‘ng Pmdum| Ffﬂgramming Pﬂrﬂdiﬁmr the above said pmb]r:m will be viewed in
terms of working happening in the traffic-flow ie., moving, halting, turning ete. The OOP
paradigm, however, aims at the objects and their interface. Thus, in QO approach, the
traffic-flow problem will be viewed in terms of the objects ir'l‘-ﬂ-‘lh"i'-‘g)rhE objects involved are :
cars, trucks, buses, scooters, auto-rickshaws, taxis etc. "'I D

With this elaboration, the concept must be clear enough to proceed for the OOP paradigm
definition. But before that let us understand another very important term ¢loss.?

In the above example, cars have been identified as objects. -
They have characteristics like : steering wheel, seats, a Class __ﬂ_..-ff

motor, brakes etc. and their behaviour is5 their mobility,

Car, however, is not an object, it is a class (compare with A Class is a template / blueprint
the definition). ‘Optra‘3 is an object of class type ‘car’. *Car’ 'Epm"’l:“'”g B group. of objects
is a subclass of another class “matfomobiles” which againis a oI e e
subclass of ‘vehicles’, *Object’ is an instance of "class’. For

example, we can say “hird” is a class but ‘parrot’ is an object.

L]

gt =
MNow, after understanding the basic terminology, we can Eﬁé}—* T =A@ | oniat

define Object-Oriented Programming (OOF) paradigm as :
While class is a conceptual blue-
print, an object is an actual entity
which iz an instance of a class.

Decida which classes and objects are needed ;
provide a full set of operations for each class.

That means, objecl-oriented programming is a method of fmplementation in which programs are
ﬂr’#ﬂ.llfzt'ﬂ' as cooperative collechions ﬂfﬂl‘j&'t‘fﬂ; each Llf wihiieh represenls pnsfmnce :_nll",lh.uu:‘ clis=, and
whose classes are all members of a hierarchy of classes united vig inheritance relationship.

How OOP Overcomes Procedural Poredigm’s Problams 2

As you already are aware of the shortcomings of procedural paradigm ie.
(i} its emphasis on procedures rather than data,
(if) need for propagating updates and

{iif} not able to model r

S eal world well, let us see how these shortcomings are overcome by

The object-oriented approach overcomes these Ehurl(‘(‘rmings h}’ the following things

(f) QOP approach gives data the prime consideration and by providing an interface
___ﬂ_'nfaugh the functions associated with it

.-3. : To be precise, a specific Chevy Optra Car with 2 repistration mmm H} < y7 2197 i an objert of "Car’ class.

Scmrread with CamSGoarms
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E, 40 COMPLTER APPLCATICNS

W An abject s a vomplete entity fe., il has all the data and associaled linctions withip

Whenever somuething is 1o be changed for an object, only its class gets {:h‘-'“:'_;'?lll
because i is complete in ilself, All the functions that are working on this dala or ysiy,
i are delined within the class, they get to see the change immediately, And nowher,
else change is requined.
Wi just like the way we replace a defective parl, for instance a transistor, ig a1
vuipment. Since a transistor is a complete part, complete with its components gy,
nkertace, a defective transistor can be replaced wilh a new transistor withe,s
sltering (he rest of the machinery. Similarly, if we make a software complete in g
components and its interface, such a software can casily be replaced with 4 new gy,
withoul altering the rest of the suftware.

Manuiaciurer
Colour
Engine Size

CarClass

Gar Onject 1
Manulpclurer = Dpawon
Colour = Blgws
Engine Bize =1600

Car Dhjest 2
IManufzoiurer = Mandi
Colour = Whita

—— . .
E Engirce Size = 1100

o

Figure 1.3 Car class and ohject,

Object-uriented programming is an excellent progranmuming technique as it involves creating a
program around the data, and not, as in modular programming, around the modules. This
allows Tor a much better definition of the problem,

Figure L4 illustrates the basic conceptual diffe
and CKD paradigm.

furction 1
“‘\\ “l.:l:i'.lel:t 1 ohject 2

rence between traditional procedural paradigm

7 dalaq
; Froperti i
funcdicn 2 = pertias —" Pregrties
T dam? Babani — g
HEU e ] | g r
function 3 Behaviog:
Al da Is aperly availabis T —
to all funcciers in the a P kiors - :
o in the pregram NG sy =rclosad within ghjucts,
ial FTHMCate with cne another,

L]
Figuie 1.4 Conceplual diflerence between e m m
. v Frocedural paradiom -
| . 9m and OO paradi
E g .

Her 1.4 . Basic Concepts of OOPp
i : il ;
s The object orienfed programening hag,
L drawhacks of conventional prograng i
AR L et Rle b athain e i D
;"’l'-j.-. Fempepts fhat (RER R SRAI its gl of

gaprventionil Programmingape e e,

e

been duvi] gy ;

PEloped w5
Approaches: The Cop G
UYercnming e -El.ra.

o overcome the
*’F’Frﬁ_ﬂﬂ}} iz based on certain
whacks shortcomings of

-
e
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1.4.1 Data Abstraction @

‘jij;’:;:'ﬂ;’i S:frcir_mp of simplifying a real world concept into its essential elements. To
e ﬁ:_.am. action !et us take an example. You are driving a car. You only know the
i res to drive a car eg., gear handling, steering handling, use of clutch,

s ! rakes ele. But while driving do you get into internal details of car like wiring
maotor working ete. 7 You just change the gears or apply "
the brakes etc. What is happening inside is hidden from
you. This is abstraction where you only know the Data Abstraction

essential, things lo drive a car without includin :
back : A I'l straction or Data Absiraction
ground details or explanations. ake anotherexample refers to the act of representing

of 'smlrih:hbﬂard'. You only press certain switches essential features without including
according to your requirement. What is happening the background details or
inside, how it is happenin g etc. you needn’t know. Again explanations, =

this is abstraction - you know only the essential things to f_,_/’/’ l’f’_l'I %)

operate on switchboard without knowing the back- S

ground details of switchboard.

Data Hiding

Pa{a hiding is a related concept. When abstraction exposes the necessary or required details, it
f_ ides the rest of the details, which is data hiding. For example, in a Switchboard, only switches
_#ﬂl‘ld a board is exposed ; other details like circuitry and wiring ete. are hidden,

[+
1.4.2 En ' .
capsulation Encapsulation
Recall that the characteristics and behaviour together
make an object. In a programming language, characteri- The wrapping up of dama and
stics ave represented through data and behaviour through ~ OPerations/functions (that operate

on the_data) inmto a single wnit
fled class) is known as
Encapsulation.

Junctions. Encapsulation is the way of combining both
data and the functions that operate on that data under a
single unit (called member functions or methods), Y

The data cannot be accessed directly. If you want to read #data item in an object {an instance
f the class), you call a method or member function in the object to do it. The data is hidden,
o it is safe from accidental alteration, Data and itsfunctions are said to be encapsulated into a
ingle entity.

Let us now consider an analogy to encapsulation,

In a big company, there are so many departments, Sales, Accounts, Payroll, Purchase,
Production etc. Each department has its own personnel that maintain its data. Suppose an
employee in the production department wants to know how much raw material has been
purchased for the next month. The production dept employee would not be allowed 1o
himself Bo thrﬂugll ihe F‘HI’CI’[EEE d{-![jﬂ;'[m[l"["g data files. Rather he'll have to issue a memao o
the ‘purchase’ requesting for the required information.

Then some employee of the ‘purchase’ department will go through the purchase data files
and send the reply with the asked information, This practice ensures that the data is accessed
accuralely and that it is not corrupted by inept outsiders. Therefore, we can 5El|_'{|l' here
‘Department data and department employees are encapsulated into @ single entity, the

department”. %
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I b same waw,  objects L)
provide an o IPIILm'.'h o Liata %
i & il ; 2,
program organizalien while by .
helmne o mainle the 2 24 ; Mermber
: i1 1.3, L Tl I i3y = Dala flneticns
integtrily of the program dala sha O
: o Lo,
(soe By LB, F54 Fember i
’ god funclions 1egy
S L classes wse Hhe coneep! Rl '
ol akata abstraction, they are :-'-f-E & Datn
kroweny as Abstract Prata Types EE N l?.f
V') SRR BTl o fAzrnbor
ADTYL 'Data Lypes’ because ."'. ;
furiclions
these can be used e creale 'u,,
vhiects of its ow bvpe. 3
1.4.3 Inheritance Figure 1.5 Tha 00P approach [Data Abstraction & Ei]cgpjufit—:[..ljl

Utnderstanding inheritance is critical to understanding the whole point behind object oriented
programming. For imstance, wie are humans, We inheril from the class ‘Humans' cerluin
pn!lpe"lw:a. such as ability to speak, breathe, cat, drink ete. But these propertics are not ur miqL
o fuomaans,

-.'“.'It" class “Human® inheritg these properties from the class “Mammal® which again inherits
ome of il propertics from another class " Animal’, W take our same ald example of caes. The
class "Car® inherits some of its properties from the class *Automobilos” which inherits some of
s properties from anather class “Vehices', The capability o pass down propertics is a
powerful one. It allows us ke deseribe lhmiu. e iy I Ies 5 a

.f"

The object orented languages express this inheril

trtherit from anether. Thos a model deve loped by | languerges is much claser to the real Id
: h close he real world,

The principle behind this sort of division is that each subeliss shares common characteristics
with the class from which it js :1,,_:“,.,,5.‘3_}{[ iy, 165, | o bbb S

Es

ance relationship by allowing one class to

-l

E

Yehiclos

f.n 35
I '\._I'.I I!I ._1__.- [
| _.-'"" Ff'.l:-m::il.:.n
- (hictor drbven MBHU-‘L-.!,- -Pullexd
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ARODUCTION TO GBECT ORIENTED PROGRAMMING QMO

Sorre [octs ond Terms
. ' i Jass Persan’, ey
When we say that the class “student’ inherils from the elass Hersn’,
class of “Studeni’ and ‘Studenl’ is a subclass (or derived class) of "t

&

o L i e

/
F '| ]

Although “Student’ #s & ' Person’ yet the roverse 1s not froe,. (7 ]
A Tersor’ need not be *Stadent’. (Al members of “Student’ |l]l Bake Clags B Gashedg
arg nob members of cass 'Person’.] The class ‘Student” -

has properties it does not share with class ‘Person’, For A base class fo 2 dysir s
inslance, ‘Student’ has a ‘marks-percentage’,  but which another

‘Persen’ does not have anv marks. A subclass defines properties. Inhesiusg ot
only those features thal are unigque to it. So, a subclass called suliélase (detived dhms
has features of its baseciass and some additional features DS e |
that are unigue to il L Mll,i;'-_ = o T

T.4.4 Polymorphism

languag - r ;
H“""EES Ehdt diw t ELIFPD]‘E F"'-"']-!rr[”UL'IJhIﬁ'I'.I'l cannot Ell.'['p’l_"'.l"f'l-!-_ii;' H'!I_"'j'[]l-itlll'es a5 LN T — = mre

Languayres that = s :
g pUages that support classes but not pulvmorphisim, are called object-based lamemsmes
1= an ﬂbl{‘::"'[’-hﬂp.ﬂ:] lmg”age_ ] e B i

Palymorphism is key to the Power of object oriented programming, It is <o impreers <o

Palymorphism is the concept that supports the vapability of an oliect of a class to e e

: Xz " . . : e =
::I]:-{Iu.n ntili:r 'n Tesponse lo a message or acton. For instance, ‘Human® iz s subiizes oo :
: 2 : . . ; e 1 1Y wash g £
ammal’, Similarly, ‘Dog’, ‘Cat’, are also subclasses of 'I"v']'ammul{. Mammals can see thpeg o i
— = . I L e A LY.

day-light. Sa il a message see ol dmdisle is passed to ey A
’ i . I f i ! ks
all mammals, they all will behave alike. Naw if 3 miessage (| uﬁ_:;_- i *
, 1gn T ' | - 3 ._
see Mrongh davkness’ is passed to all mammals, then ,-‘//Pqﬂ;mm—phmm fis
: ! =
humans and E]ﬂgs will not he able to vicw al t'li.ﬁhf e
whereas cals will be able to view duriog nighl alse. Here Polymorphisem 3 the ability ter o 1
cats (mammals) can behave differenlty than other T |LI i I.:F- o PR ;
aks 1 : . TR in-maie thar s form
mammaks in response tooa message or aclion. This is 1 e borm ’
polymmoehizm, e
Take another example. If vou give i ey ' ’ v . : .
G et % .P 2 iIr }':}LL hll"'t" 5 +?.- it r':-'_'ll[].l.ﬁ- |“t|_'| ]_E,- 1.]'IL"' ST |;_:|f 5 ﬂ[‘“_‘l_ 7oAndir Vi F\-I-.I'I“-" :"'._
A ¥, it results into *AHY, the concatenated strings. : Bei s
The same operation sy 1y iefineie . . ;
: : peration sy ml.:u:-!_ ¥ iy able to distinguish between the o operations (summation
and concatenation) depending upon the datg type it s working on, :
Figure 1.7 illustrates i i : Ey
d'?r' strates that a single funclion name can be used 1o handle difterent number and R
L] - b TR = P . ' [ s s = =
; Crimnt t}'peh_uf argumants. This is something similar to particular word havine several s
different meanings depending on the context, 0 e -y 2
F I L o I . 3
Pelymorphisie 15 a property by which T H_,.-f: i) i Lt
the same message can be senl to objects \J  Shene R LT A
of several different classes, and each e S e i
object can respond in a differcst waw ; P :
. . -_ - e ml
depending on Hs class, _ ﬂ'
i ! '::'1""""-'."-". ] o Triangie, il
o :"._ i . ! A b, ; I':I.-':l:l._i]mrclr:q _ . i 'nr\,..uf-.'u -'.glﬂ-" y I"l'ﬂ"::.:lq_:';_.l"'lﬂ :':!. L
e P s i i i . . E y H r r-"' ._:'
h A o S e et e TR : Fireien 1 7 Aolumuorghism. 2
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- COMPUTER AFPLICATI Ry
g 12 ,
15  Advansages and Disodvaniages of OOP
Einallv, before winding up this chapler, lot s quickly highlight the advanlages of Ol
s l| [ ik Lk
Oriented styvle of coding over efher prOgraTning methodologivs.
|'-|¢= advaniages ol fiaped diy OOP are-:

l F'r- -wse of code. Linking of code f.¢.

Fncapsulation allows class definitions Lo be re- ;
I

a comsistent inlerface Lo objects lessens code duplicatio

Funchions to objects allows relaled nb[[ cls to share v
aused in ether ap EJlIl:.:l.lll:InE The "I'w."dl][.lu|||_|_-|l. nf
and thereby improves code

ee-usahility.
r : y srasant Hae reneri wlicat
2] Ense of compreliension. The classes can he set up to closely represe B e apelication
concepts and  pProceises O codes are more near o real-world models than othop
ts and 3565, |
) -,
programming methocdclogies’ codes,
3 '“Tm,g af fabrracation and matntenance. The concepis such as eme -J|.1‘;L|]-Ellll:l]'l..- data abatraction
" allve oz very clean designs) When an object is going into disallowed states, which are not
permitted, vnly its methods need be invesdligated eg., 0 student is getting mers than
maximuom marks, only the Mmnctions are b be relested. This narrowes down seanch for
probieins.
i : : g - . i
g;;r.zsy redestgn and extension, The same concepls facilitabe casy redesign and exlension, |

ot

o e Oy Althongh OO has proved revelutionary in software development vet it has sume
dmadwntageq sy, These are : J-' - I- FIETT] NPT o o

ﬂ_ L ' _' .i i
Jﬂ,'lf iwith OOF, classes tend be overl ¥ E"E'['I.-:.I.-EI.]JHIE’II:I 9,
I:.Ei}r The relations among classes become arlilicial at liges,

f-].' The QOT programs’ design is tricky.

fgf Also one needs 1o do proper planning and proper design for OOP programming.

{} To pregram with OOP, PTOSIammIcr newd proper skills such as desisn akills,
prograuninge skills, Ihmkmg I terms of objecls ete I

T '-\..\_. i A .
; - ILEJI.-E' J_.:!'I-'EJ_LI]I]QUUQES IEILLL"'-_} |-‘|.'_.| mechiing j'm-rq”ngﬁ.
3}_ i ussembly laguage are. more close o e are dependent n the funcrions. The arrangenient |:I|r

dota [T R

; xir;.m_.lune s these arg mackine orieneei and reyguin:
- .I'Lfi't'f‘.lung

T be chonged withour mroedifping all e |
n::rn.r. J-.T1|:I.1-J'E'|:|5II.‘ o CURpiEr L|rm1JL|}LJ

thiit ocoess b

)? ngh f-i“l""’r Lﬁ‘l‘ﬁ'u-igfs il oo nat clase o the g mr’lﬁ:.t ariented progromming s bosed o the
i+, Cipragrammer it offer English like keywords -0 POPRS of  an gee ahsirecdon,
and p b ming, consgucts ﬁmﬂmc" EFI'3"-'”"-'1 R ,l""ffll'ﬂ]"‘all]ur.:u;, ”“de:fern'l'_:r' inheritance,  ond
; ffqrmu CEED i Pt .!;":' !-"'EUFIJI'HSTTL it |I,'.l1_|-:lr.g-,rr;":-.”E,.T .rll""-'ﬂl"ﬂ.l'l":i wsing LFi""
# il'-'_rgcﬁ_i'ﬂ"ﬂi' Prﬂgmmr.-lr.r?-'; ofms r-'Iuhl.' ﬂf.,F'Ffr.-edm-.uﬂ; L mj"':"ﬁ in npn alecy arienipd -'ﬂﬂLIH-EI.IE'
I T Hi :
I::Eq;ﬂ.aflrj.ﬂ-u.u -:ft’-drg :hr ags D-IH:' -!rde“ﬁ !Fuz bﬂ.’“.lr L uné;f’g;?;;f::;ia dnr!;:, ard its -.nz.sucu:rl-:n' fl.lnr.ﬂ”f“‘ :

rﬂ'ﬂ!ﬁr Prrgqmrmnmgmmmuﬁ "”‘”'-drpfﬁﬂrdlm S
hgﬁ‘b,[.ﬂ\ﬂm‘ F:[&f:—d’u;rm .iI.I:"I'I'.fl."{ rodufis I}Eﬂqm;' A

o - e
_‘-_1..!.11 e L ,._..-_ il e

i If'“fm.“ 4 ""Fi‘l SEils §

H‘"“"'”F af *rl.'ruﬂur -::J'J.'Lr.ﬂ. < i
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INTRODUETION TO OBJECT ORIENTED PROGRAMMING CONCEPTS

Encapsulation is the way of combining data and its

associeted functions under sirg
implements abstraction.

» Inheritance supports reusability and is ransitive jn
le unit. Encapsulation nature.

e - Asubcloss defines anly those featires that are unigue in
= Modularity is the praperty of decomposing a system it, rest it inherits from its base class,
into a set of cohesive amd loosely coupled modules. » Polymorphism is the obility for a message or data to
= Inheritance is the capability of o class o inherit be processed in more than one form, The same
properties from another class, That class that inherits aperation is performed differently depending upen
from other closs is subcloss or derived class and the the data type it is working upon,

odher ol is hase class,

Vot Section A : Objective Type Questions

1. An object is a/an of a class.
(0} member () instance
() interface (d) alternate name

2. A blueprint that represents characteristics and behaviour of a group of entities is called
() object (I} abstracton
(c) class () polymorphism

3. Exposing only essential features while hiding unnecessary details is
(a} data hiding (b} encapsulation
(¢} modularity () abstraction

4. Shubhra is wnting an O0F code for items like car, ruck, bus etc, These iterns under the class peliicle

are called

(@) methods (k) items
{c) objects {d) attributes

5. Wrapping up of characteristics and behaviour in one single unit is
(@) Encapsulation (b} Abstraction

(¢} Imheritance

() Polymorphism

6. Wrapping up of data and associated functions in one single unit is called __.
(1) Encapsulation (i Abstraction
() Inheritance {d} Polymorphism

7. The programming languages that require knowledge of computer machine's architeclure and
circuitry are known as :

() High Level Languages () Low Level Languages

(¢} Machine Language [d) Assembly Language.
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COMPUTIR APPLICA IOy

s
%
=

‘Joing’ oF procedure of doing’ is called

2 3 virhagiz H L
B The programeming languspge paradigm that emphasizes Gl ;
Tm_;q.-ml-]-..- wradigm () Procedural programming paradigm
n H . BIFEY ¥ - v
'l: : Ol : .J' hf:' . m} ﬂlﬁjcm based |‘.l!‘l::lgfﬁl'lim:ﬂ?', ',':r_rar.hgm
() Obpect grented programming - )
T Josaes and other QWY concepls oxoep
9, The programming languoges thal use chjects and classes E F
Folymorpbism are called cexr
fa] Dbject aricnbed programming, languagy
{ky £¥hject <loss programming [anguage
) Olsivct based programming linguage
(1 Simmple chject programming languags
g : e i s
19, A class inlwriting foatures of analher class ond :‘ldr...u'l.__E_, its urugue reatures &0 10 15 i
(@) base rlass (i) Super class
[t} Subclass (e} Loy class
11, When an act can be performed in maltiple ways by abjects and subclasses af & class, this is kiows
as
{0] Lruapsulatian [} Multiprogramming
(&) Felymaorphism () Inherilance
1
b e Lt ke e - . . . 2
e i S Section B : Subjeclive Type Questions

L Wrile a short sele o iy proyramming in lodo looel lamgnnecs,
Ang, Luw level languages (machine lanpuage and assermbly languajre) are machine-orienied acul
mquine eelensive knowledge of machine drenitre, In machine languigze, the nstructioms are siven in
i . . L 1 - g : ’ g c'-
hinary cudes srhereas inassembly language, instriclion: ane given in symbolic names (moemenics)
Mk ~ ol

2 [Write a short note on the pragranieing v higl lewed Jangugoes
LS.

m—*‘ﬂ; :]'EH Lw:‘l '-Iﬂni.:magf'ﬂ (HL1s) like BASIC, PASCAL v, affur English like keywords,
Programnming construcls for sequence, selectiun (decision) and ileration Hooping, and allow vse of H

variables and constanis ['rog rummers
nelanis, Lrogrammers feel much al ooze while worling
vl languages, TR e warking in HLLs as comypared to low

el
3. What do yen yrdersband ol ] .
. :r.'-:* e By provedierd PrORTaRTN ¢ paradism 7 B
L] e 1 -
ns. The programming npproach that foryses an the proved ure £ o
knewn as procedural PrOSTAMMINgG paradigm, This o Frovedures for the sulition of protilem i w
=1Ll L - 5 >
the “dala’. APPach eomphasizes o the *daing’ rather than P
.__c_‘.;], Homp iz wweltilir prograneming apgrveach dilferemt from nraved - 2
] } %ﬂﬁ.']n adT Pﬂlﬂritmmiunj T ;.L_.Ll rd itral ||-|-"'I'.l_:.|:‘rr|'rllr.'|!£.l_dll-: R D |
¥ f 1 T =3 s i s s d
r . . S teoeed T ;
{ % cimmbined under 2 unil called psgue Whire e iH1|:]1}gr..-,. lllr:_"_-' Wity the data hes manipulate i3 i
) N i - r ; e LTy ey
1'.__ procedural programming approsc, S1l "'PIZ']:IE':_:‘;, =PI of proced gres with pelated data, e
- & Wit iy the difference belzoen ay Mjeckaind @ elgos 3 3
T Ans, A object s an identifiabla ont Yo
ek R e A -]|}' YWith so
A0rRe chyg P

endity that can dtore data and its assogii, facteristios

=% _ e 7 t funetions, and Lehavioar, 1 tepresents an
A luss g5 2 Dlueprint representing o gy o : :
Sy sy g e sl s SN e Y D s = ol oF ahbj { R .
= rulationships, While class is a logical gijp, A ey =q.-mjul?t5 that share Cotnman propertics atd
SR Ay e PN achial gy ;
: ; - ClTLEy

a0 &5 an instance of 4 class.

o
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o YW o wor e by Abstroction and Encupsalation * Hoa

Ans. Abstraction is
details.

irre Miese bow berms interrelated 7

thwe et of n-E'I-FI.".‘iI.,"'I'Iﬁl'lF!' casenlial features wilhout iJ‘:L‘IuanH LATE I‘ﬂd‘-lg;mllnd

Encapsulation is the w
a single unit.
I

ay of combining both data and the functions that aperate on the data under

incapsulation is the way of implementing abstraction,

What s base class ? What s derived clis ? Mot wre these fas inlereelmted 7

Ans, A derivied class 5 & class that inherits propertios from some other class,

A base Gass 18 9 class whwse propertics are inherited by derived class.

A derived cass has nearly all the properties of base class but the reverse of it s not true.

B, How are obiject-tisid Py Livgrnraes itfferent from eipret-oricmled PR I.:ruln.;u.-r_-;.--. iy
Ans. Object-based Programming languages implement OOP features except Polymarphism,
Object-oriented programming languages however implement all OOP features.
9, What iz plimrorpliisg 7

Amns. It is ability for a message or data 1o be
which the several different objec
RLREEH LR

processec in more than one form. It is 3 property by
ts respond in a different way (depending upon its class) to the same

WL Write s smafor differesevs bediseen Ulject Oriended Progranmming and Procedural Progrivsming,

Ans. Procedural proerammiine saradigm aims more
! o h

at procedures. The emphasis is on doing things
rather than the data

being used. In procedural programming paradigm, data are shared among all the
functions participating thereby risking data safely and security.

Object oriemted programming paradigm is based on the
inheritance and polymorphisn, It im plements programs usin
data and procedures, both are given equal importance, Data
data safety and securily,

_

Abstraction The act of representing essential features without including the background detalls ar expl

principles of data hiding, abstraction,
& classes and objects. In OOP paradigm,
and functions are encapsulated to ecnsure

anations.
Base Class A class whose properties are inherited by other classes (its subelasses),

Class Group of objects that share common properties and relationships,
Derived Class A class which inherits properties from its base class,
Encapsulation Wrapping up of data and functions {that operate on the data) into a single unit,

Inheritance Capability of one class of things tao Inherit capabilitics or properties from another
Modularity The property of decomposing a system into

Madular Programming Paradigm Decide whi
modules,

class.,

a set of cohesive and loosely coupled modules.

th madules you want : partition the program so that data is hidden in

Module A set of related procedures witly the data they m

anlpulate.
Object An

identifiable entity with some tharacteristics and behaviowrs
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| a1
fr. Wil |I -.l-. F RTCIER ru.l .-'Im.]r,.-a.lnr |.r|.|' _r__ll““h B ”r':__“ E v e thse frise beevies berderivhiivid ._.

Amns. it
i Abstractiom is the act of represenlions cssential featanes withows inclodiog e backse sl
cetitls, o

Lnes &
Apsulation is the w &y of comluming both data and the Banctiones Hal opoeratiovi e ol depdes
i single pnit

Encapsulation is the way of implementing absiraction,
Ao Whal fs Dase cliss 2 What s derioed olags 7 Hoe ary Yesie bo interrchitod 7

Ans. A derived class is a class that inberits praperlies o seme ather class,

A base class is 8 closs whose properties awe inheribed by derived cliass,

A derdved class e nearly all e propestios of bose class ol the soveese of B0 nol e,
o LT mee et -bsed prrckrrenring fonguanes differend froer abyectosivmtod progommive et

Ans. Objuct-buse] programming Lusgiages implement OO0 fealunes el Palymieprleiem,
Cject-criented programening Fanpguiges however mmplenwest all OO0 fealeres,

9. Wit is palymorphisng *

Ans. L i ability For a message o data bo be processed inomore tan oe form 18 s 0 nsperly by
which the several different abjocts respond ina different way {dependiog open S elmes) Lo b s
(RELE I

10 Wit dano ppsor :-'.f.‘;';.'-"n.'lh.".'ri fetieeent CMrjerd Ui lead Prangvasining and Mepeadacen) Praaseoiding,

A, J'-"n'-.'rn'.'ln.'lju'clj|'.1|r||.'.'r'.'|lnc [raracligom aims e ab pooggslumes, The cplsis e angdoing I,hiu!-.,x
rather than the data being used. In procedaral programming paradigm, data aee shaned among all thie
Iunctions participating therelw risking data saleky aml securily,

et arigmted perogrrirmeinie. paracligme s based on bhe principles of datac bidiog absteachion,
eherilance and polymarphisn ILimplements programs sziog, classes god objects, I OO s,
data and procedures, both are given equal importanee. Data and functions aee encapsalatod o ensare

data safety and scouarity.

KEYWORDS i D

abstraction The act of representing essential features without including the background detaile ar explanations,
Base Class A clazs whose properties are inkerited by ather ol asses (its zubclasses).

Class Group of objects that share comamon prosecties and relztionships.

Derived Class A class which inheriis arogertias from its base class.

, fncapsulation Wrapoing up of data and furctions (that operata an the data) inta single wnit
-.-' Inheritance Capability of one class of things to inheril copabilities or properties fram another chass

1
il ~ 4 ¥ . |l_"'|'| ol [
i : o ComE mintn @ set of cohasive and loasely e :

Ml:"ju'a riLy Tei I'-"r"-'v"'--':-'l" cf de CMEREng a 'E-'!.""EtE in.u ata i |'|i||l.'||"'-| ifl

o i 2o that d
Modular Frogramming Paradigm Decids which modules you want ; partiticn the prograt :

: raidules.
'."Mﬁdﬂle & sot of related precedures with the data they manipulate.

Chject An identifianle antity with somea chamcteristics and behaviours
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Object Oriented Paradigm Decide which classes and objects are needed ; pravide a full set of operations for ,,,
class.

rogramming.
Paradigm Organizing principle of a program. An approach 1o Rrog

Polymorphism Property by which the same message can be sent to objects of several different classps, and g,
olymorphi ™
abject can respond in 3 different way depending on its class.

Procedural Programming Paradigm Decide which FrACEdUNES YU SAAL' sk the Deet alBoritunk vou;cxi find,
r

Subclass Derived class.

@ﬁ&asignment_

1. What are the two major types of programming languages ?
B Briefly explain the two major types of programming languages. )
3 Why are low level languages considered close to the machine 7 | .
4 Why is it easier to program with high level languages 7 Why are high level languages considersd
clase to the programmer 7 |5 __ )
_5-"Can you give examples of programming languages belonging to each generation 74 | ]
-6. What are programming paradigms 7 Give names of some popular programming paradigms.
7. What is major characteristic of procedural programming ? &

-8, What is major characteristic of modular programming ? How is it similar to procedural
programming 20 ;
- What are the shortcomings of procedural and modular programming approaches 7|
L Write a short note on 0O programming. &,
#7 How does OOP overcome the shortcomings of traditional Programming approaches ? |
12 What is the difference between ob

) ject and class ? Explain with examples, |
MExplain briefly the concept of data abstraction with the he

14 Explain briefly the concept of encapsulation with
15~ How the data is hidden and safe if enca
(16, Simulate a daily life exam ple
=" encapsulation.
7 What is inheritance ? How

i5 it useful in Programmin 1041)

g terms 7 100y
18~ What are the advantages offerpd by inheritance ?Il £
Js How is reusability supported by inheritance

N M]‘mi is palymorphism ? Explain with e
=~ _2¥ Do you think OOP js more
r2Z; What are object-based |
Lo
_23¢ What are the ady

help of an example. 2
the help of an example. 4,10
Psulation is implemen

ted ? Explain with example,
(other than the

one mentioned in the chapter) that explaips

! Explain with exq mple. | O
xample, Y

closer to reg) world
anguages ? Giye
antages and disa, vant

problems 72 Why ? How ? |".._”
a0 example of object-based language

ages i ' i
Bes of using object orienged Programming 7 |
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Introduction to Java

2.1

INTRODUCTICHN

fava iz 2 popular third-gencration programming
language, which can be used o do any of the
thowsands of things that o compeler suftweare can
clo With Lhe features it offers, Java has hegome the
language of choice for Internet and infranet
applications, Java plays an important role for e
proper functioning of  many  software-based
devices atlached o a network. The kind of
funclivnality fhe Java offers, has contributed a lat
fowards the popularily of Java.

This chapter is going to talk about a briel history
al Java, its imporiant fealures, Functionality ol
This chapler also talks abont o you can create
Java programs on Blue] environment.
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2.2 About JAVA oy
& esaiia buoth a pravramming tamage arwd o plalfo, Lk any "””ll_ lll”'II'I.I”r';”I-FIIH ]'“":"-|I-|;-,.-'.
| 'll". l--J_'“ 48 DN N "I".. wale various Lges of compuler applicationa, i, favg libg 4,
YOUL Can wse Java boowrile or oreiale v —
_definition of a propramming language. «"|" &Y
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are ey, operaling systein Biadva
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| I;l'n A ‘1. ST SN0 lI."]:'l-i!I““.':'r'! I:'Ir “'-I:"I.I'I' ar ..“.hE :\} ot ll; [.:l-c' I| I i il _|'|||”|.-|-.'|.,|'|'||,| wih II (LK II||'..'.| IIJ,|| | e
; : A el g LU T bl - ) R
| , Voo Inted Core 17 oe Windomms 100 o0 DGO Alplngs o Ml ; inltraekive il g [
o fhware platform designed o deliver and ruan-highly inleractive, dynamic and v, o
T il SO are i : 1 — | i
- o - 1 | 3 I
applications on networked compualer syshems. G ot F, 13

2.2.1 Hustory of Java _
r'_IiJ‘.'.l was vricinally named as Oak. Bul wilh the explogion ol workd wide weby Javi pps i,

charts of popularity as it could cater to nearly all platiorns, [n ||_|Ii.‘ Fodloseing Tines, the |Ii'.I|:|§,.

: o = 1.0 A 1 ]
of Java can be found out in the Java Qmeline ; 1A
1991 Jomes Gozlieg Develops Qak (Gater revamed Jove) language for programming istelligeot ronspee,
plectronfe davices.
1953 orld Wide Weh explodes,
1505 Jovr formally anucunced. Incorpeialed inte Nelscape wob browser.
1506 v Develsoment K1l (jdk) 1.0 Ships. JavaBeans companenl arckitecture Corel o (or ditva Preyiew,
Sur annzunces JavaStation Ketwork Computer, Sun arnounces 100% Py Java Snilialive,
M ! §laega Mg o e - ' -
-r'/ _L'-I 1997 J;,{!.:IDH 1.1 lay |cI?Ed.[Jr.£.uxa Servlal APT Hﬂrf._ﬁlm A4 e o Lt i ."I,.r ."l; Ve
1998 Sun intraduces Community Ssurce "open” Lcensing, Sun produces a JDK 1.2 for Ui, 4
JUK 1.3 released, 10K also produced oy IAM on miilLipla platiarms,
19932001 Java baseq Application Servers (BEA, 1BM wWebSphere ete,) become prapalar,
JELE {Java 2 Ealerprise Editize), J25E (Tava 2 SLandan Edibion), J2MF {Java 2 Mirm Edition) appear.
2007 Java supg ‘el servic ict i
¥ spgart for Web services officially reloased vin Lhe Jupg™ Wel Sensives Developer Fock,
2004 Jiva 2 Plalfenm, Stongard cition 5 (Feofect Tiner) e roeleaseq; e i
e ; : TR Tger) s released; The Java technology-powesed Mar
& [Saint) tauchas dawn on Mars; Sun Jovo Stucis Crentar 5 launched, "
_JE“.'_:. 1- 'h:'|' 1 5 i ' " .
2005 FUNAYI0gy celebrazes fts 1peh birthday: # i
technology: Gver 2.5 Litlion o - sy WPRtOxINately 45 inillion developors yse Java
aYe LVET 2.3 Lillion Jeva sechnalogy-eqatlad devices are avaital e,
The Hgiha F is el
2006 _ "ens I0F 5.0 i relegsad. SN auon- ced Ja .
Avaret Jva SE ang ME nitial camponer sourced Java EE LHMpONents as the Glassfish Prajact o
; RENENC: Are rolpgzagd as open soyrre
2007 Jdava Lech 'II{"|I:Ii_,'|3' i in rore than & s hepge - “
N 5.3 billian dewices and 5. used by o ) iy
JdavaFx 1.0 i3 released: At Javaling, iy — s R
H00g Disc™, e 3 : - L Young anmay, iy b :
f5c + HERErRd Dy Javy technolagy, =5 s Archives, Praject 1a e relcased on Blu-vay
2009 The Natd i e i -
fatdeans I0F 5 :IE-r-:l-:q-ar.u:n:H 2000 Priduct of the Yeg,
2010 Oracle acquine sy Microsvstar: It : i
5 LA b | R A UCIr O, Jiva 7 - =
2013 Afler a staonation phaze, Jawy VESUTG Ry i . and Java g roinaps.
method seferences, defendar methngds * WiLh majar jor T TR |
. : - T2 HTIP tliente e 00T Updates, Jambelas streans,
2017, 2018 Releasad apdates of lazest Javy ey e : i

015 Jppg 3 8 ang Jova SE
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2 2 Llinderstonding Bytecode

Adter the programmser has written the

rogram, the program-code (the source ;
cunveTted Prg P (th code] st he

irl achine-1ar ; :
_! | [N I]'l.'l'.h”-l'-._" l]].l.'.ll_"-[‘:-..t_]nqjdhlp 1-“"‘-':'.."[';1.;.1]}'.':‘ L"n.'";.['." ';“.E‘]“fl'_ﬁ“dﬂh'-l'ihl: L"'nufl.li.]blf
code). 5o that computer can understand and run the code.

e Fhiz s done by compiler |
{ifferig Ty ' 3 . e Moaoompiler for
virrerent programiming I.mgung._:__q_._ I2ee Fig. 2140} below)

|'- i wrd g
Source code, Code il 11000010 = .
WITLER In 3 programnsng - 10000 L0 4
WE printf{ "Hellz [ il
lamgiagn '.'I.L::-::.;[JI-'} ; y Compller [ BL118 111 o~ Oliject cods,
\ . 11000111 bz wiilien
I a machine-
uncerstandatle
LangLiadn
Figure 2.1 {2) Compilation process
;ur ';' different platform, vou need to change the vompiler and sometimes the code wont, Bul
ar Liwe appdicatio RLTTY PR ud 15 s S : - I :
—— ]}-} -[ ons developed with Java, this s not the case. lava applications are compileed
: ce ondy and the Java L'I.I11‘||.'|'I|L'I' cows ) produce g'_l,rrjf‘_"f{t;‘h:’ rather it produces bylecade
The rfecode makes tHhe Java applications pI.al:'nnn~ind'-‘]"'~'l‘lttt‘ﬂl-
!.:l. 1'|I-iji.||' Lun 1.!|"|'..!1_"']'.‘-|;|-r'||.1 t]'l.['- t'l:'._'tEl_'l_ll_IL?l VoLl st !11". cliear :'l.l."'l.'l'l.l.t L"l-:'“‘]-'.ilﬂl.i'i.:‘l'l ["FI.'I':.‘:.“-'H r-ll“-l 'l".'l-li'i_']'l
is being discussed below, o
U R S B g

franary Compilation Process

(The process of converting a source code inta machine code s called compilation, [Fig, 2.100]
FI-I-I{"' I;_:I.:I['l'l.'t"rh."ki [11:.1(]1”1'.1' L'll-:.!l:" L.-[I;,:-Fl‘l-'lldﬁ | !ﬂ't i I|_'|l;_"' |_1.|ﬁr,|-|_'||'['|'|_ '|t i‘_'-\. t.""-.l'l_"l.l.ﬂ.l'lﬂ I'II‘-"'-IH' F.I-Jl.i;t means
tor different platiorms different machine code is produced [Fig. 2.14)]

This resultont machine code is called mitive executalle eode.

=1- T = T ||
Mastine code
for BacisT osse

Compiler far [t

. MatinTosH ‘-'
s ~

e
§ Compiler £ . T
| Sousne -,-.,-..x_l:.;-lg .'r':'r | Macking code Wirdenws
{ (R =T _ i Eatiy r | fOr wisor ows
:'l e,
e P—T  E—m
- iy - &
Corpilar for | Machine code Lirdl¥
-\.K LIH“': ".-"ll ‘r|_'||" (NI - . ;
— e - —-.__.__: =

i = el e i S

Bt

i a . N . 5 TemEatbll
The Natioe cxeciefalle code (machine code) is directly exeeutad on the cU‘.‘Jt"'-"'J-"""‘I'r'F; i i
Ty A : - L dppboah 0
*for which it has been ereated, For exaniple, as vou can see in Fie. 21000, 2 nacinlt

Bocgse vach platform regquines different type ol exevutable, ¢, Windows naguins
e rerutalie, and seon

figure 2.1 (#) Ordinary compiler produces platform-spacific eracalable

]_1-|IrL't'
1}1'i]r.'1'

it -'n EXE file, Lintix reuires
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Bt ivbive arvesntabile cone, welibeh b dibeclly exectled ona Macialosh
CTEEE v s, '

LRI L Appe :I'__,".'|'r_l,| T

-y

(] ZII'!"l]_n 1384y

Sbarly, Winndisys Conpdler croates salive s uilalhe conde Hhat s rhﬂ'rIJ;..f IXUCIH e |
i (LI L)

Wil CRIRT RV LA il ser

i .
; I::- kg & .-|I|'-|||| TR ETER AL

II i

Pragrans written i Liva are compiled fnto o apecial tepe of machine Bngoages B 5 b g
PR TS i L

i Dannatsiastes o a virlal compuler ko as e Java Virtual Machine, or J¥WM.
L AR T T . ' f .
' 1 : [ - L} L] ¥ ; €.
b Lavngoaee to e Jaee Viedee! Sacleboe 1 calliad Java bytecod

The

Ul I gerconde sl sl e ister preler foesecute them onm any griven |‘|-llF”""-'”Wi“turp:ur:r
it i n it

sl bl ] Joast by Tdenae {'n|u||~|l|1|' (e mmpih!r:I rivascls £l |"_'|-'[L"i."l1l.|li' and translates | bes 1
sl gy I — M . o . 9 . 3 oy , i
P v el al e condse ot 1 Tiast .,.,.||,1|1l|1|_l|' vkt sy JE st Dae eoxecled . The 1 cf,rnjﬂlul_ h
Pt ol the VAL il it vommpiles bytecode it execulable code as pee the host maching, L.e., the
vt bsanie ooen sebaiely e vombe s oy b e e, S [t;\_. ._.1}.
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293 Choracteristics of Java

Java has many characteristics that make it ol ipilile o o poweertal and popili Bmvge g, by bl
! i) [ . . i - ' R
Following lines, we are going Ao disenss a fow important chavacteristion of Java,

A7 Write Onee Run Anywhoere (WORAL The [avi freogsesims e Lo b e len [l e
which cam be run o ditterent platforms wilhoot malding chareneen i the Java [Py
o Light Weight Code. With Java, no bope coding is sequried,
T : ;
3 Security. Java offers many enhanced secority fealures,
A '*:-_.-' ;"H Dhjucf-l'}riunlnd Language. [ava is object-orienbed lﬂ“l‘i"“"i'.k".- I|1¢-n-|‘-l}-} VIRV nesr b el
D" world.

i, ' . : : :
I”Tj ;ﬁr‘r PMatform Independent. Java is essenlially platform independon Change of platform
W does not affect the original Java programfapplication,

After this, let us move on to the discussion of how lo create programs in Blae] Java
environment. ILis not necessary to have Blue] always Lo create and run Java programs. Yoo
can also create Java program in a simple text editor like Motepad and comipile and run it brye
izsuing few commands.

But before you can run Java programs, you must be aware of various components of a Java
E'-'I'-I:'li';T'r'l I,

2.3 Simple Javo Program

Let us now have a look at an example Java program. Following lines show a simple and short
example-java-program —- HelloWorld.

Comment (can spread over multiple lines)

/7 program Helloworld =/

cigss Hello Warld

;. B e el e

. {
public vold SayHeliof )
; ﬁ__‘_______.___._ prv el st
I R P
4 e |'I'{|I_'| ||_|| P AT T
System.out printin{™Hello Warld!H™) ;
h
} M class definition ends here siamede-Tue cannent

B i

155 [ L

Ll i ; o, Afler the oh
'%ﬁ':ﬁﬁﬁéf!ulfnrid The line olgas HelleiWVorld means that o class s beiog '*“‘lrm“r-' ;rm R Iy defined
i LEE e . ! 3 On
- LR the datn members and member methods (or (enctic s “

: within curly braces | |
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%& 22 hh

(LI

8 h ] " o] l""\-\! |

» Method SavHefle  The HellaWardd class contains one method — the SayHello method, This js e,
s wlethod SavHeilo o Mol vl clos Z Qaee HeloWeorid, i)

. method ar member-finction of class FHelioWerid

N - intin“Helle Warld! ") a g
% Systemooucprinting“Hello v o ek on e slandard autpul device shich is generally YOUE mgg;
Lt preiries |lflo Wonldf ! om the bar,
L} | . bl

= Commears ™, wetleoanA &

T i Aathin & - Cine

2 et enclosed within 1= .
”“‘1 L '1'11: The cammoents are ipnored by the compiler and not exeey s,
readability, The .

' called comments, is purely for enhan

1 i vom wrile a valid Java statement within /. % Within &« My,
abl eviery il T : r - f
lipwe comments can be inserted but with &7 o only single line commaens: AN b

L i

inseried,

2.3.1 Types of Jova Progroms
: : i and stand-alone applications.
Ihere are fwo types of java programs, Internet applets and stand-a Ppriicatio

Internet Applets are small programs that are embedded in web pages and are run gp tha
viewer's machine in a secured manner (which means limited access to system resources i
the hard disk) by Java capable browsers.

Applets are designed to be delivered to Internet Web browsers and thal is why an appletbas 2
built-in graphical wincow. B lova applets have some securiby restrictions [£.2., it carmnt
write to a local file),

The secend type of Java program, slandalone application, is much mare interesting. [t s
gemerally a software applicationn lhat does ot require low lewel operating svstem o
hardware access. This includes most off the usual desktop applications such a5 word
Processors or spreadshects. Standalone lava applications could he diztribuled and installsd on

any Java rapable machine. Every stand alone Application of Java beyring excculing with a main 2
methodd.

8 parls of a Jawva Program, let us now learmn how Lo wrile a
s knowr a Little bit about "What i

H."n-.ﬂl' i:.a ] Jﬂ Vi i (_‘[ul._rtj
introd ULy leval, 1f e

UPIRENL envirgmmen Specifically,
Mefilongeny, Australin, ape

Elesignl."d i Emplemvnleul b Hhe
: thi .'_.flf.ia'f_r.-:irl,- af -
!Elh:l:I I haaimf]}' A ADE ifippeg Sl
mil: O

‘{ﬂﬁf}ﬁm?d fior lt:m:h[ng al an

Sintef) Bluel team ar Mowash Llnizarsth
S e Di'uu.'cr.".ﬂ.', 5
ritesd | eyt E o
N .F'.I:'E'.'_I'“' i
SEERHREent L T inelgdes ' ols
: tdles the following taols
= @l i E}J Ej
e Whth you cag e 1, write

= @ Aehugoer ylen s YOUT Programs
ey PRI feipg ¥You find YOMr mi'ﬁhlﬂ.i.? |
. - F i i'l’l:-':‘l'."r'_, "'Il'lhfl:ﬁ ]l::ES - R b1 B ;...
; Fou spe arls f
Aparl frag ] Pars ul ¥our pr
c ERT - f Bl &)1 a][}-.
BTt e KIBW doegpelo 4 tools, B,
Ntatiog of yo * PIUel offorg a1
= P ¥ ngl arn/ : L sy Way t )
i -Ell} I.]\'._' | F Wrrun _|r&11.?a DT e 110
LA Flication,
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25 Starting Bluel

1I:In Windows and MacOs, you need to run a program namely Bluef that is installed when you
mlstnll Blue] software. We are running Blue] on a Windows 7 platform, thus to start it we
clicked at Start — All Programs — Blue] — Blue] (Fig. 2.3).

—
O ——

I, Bluel
% Buel
B Select vM
| Bullzsip
o Cariasis Stugip 7
L CodeBlecks
| Comel Vesnibura 10

Click
Start = All Programs =
Blued = Blusd

Back

Figure 2.3 Starting Blued.

2.6 Writing Programs on Blue) Environment

Cnce you start Blue], if you want to wrile a Java program, you need to create a Blue] project. This is
because all Java programs are created as part of a Blue] project. Let us now see how vou can
create a new project. .

2.6.1 Creating a Bluel Project
To create a new project, you need to follow these steps :

1. Select New Project from Project menu of Blue] IDE. [Fig. 2.4(n)].

2. Now a file selection dialog box-New Project dialog pops up. Here you need to
specify the name and location for the new project [Fig. 2.4(b)].

I E=Ra— ﬂ"
{
Click hare to r . -
7 b Frogect Type project o E
create now e -
> (1 |1 e é name harg
F'I'ﬂjﬂ'ﬂt ! | Wame ¢ deea e
3 Profect mend to cieale o | Abcamion  Dibwid g
1] fash Do Gelact save foldar [
| by clicking hare
i e o
—— — —_— — ] i —— —t
r' E———— i
L=l !
- (b} New project dialog




R R R

3, Once vou have selected the locmtion and trped the name for new project, click Create
Fig, Z.4{H). 1

4. El'hﬂlu umEnr:nt vou click Create, a project h,]ldm: Be's {n';'l-.li_'d u:j I'Ll tllim- e :3 1“_‘-'} "‘-'Ij_“dhw
I 11.||.1'|.-l'.' ermply project |Fig. 243 [T fron you hl.n P :Jn]-tl.t ]“T':'.li r .]]Lﬂ T"'"'ld.nl,-_-
i%-for & “readme’ £l whes VML i add some nl1|ll::':1 L :_I. LII m”n,-" l.':-'..I:TI'ILI‘I’f-CItJt:!n
about your project. Just double click this icmj _;md SRR i 1TH ':_J]'J'E.TI 1-':’h-l:':r:-j:-|
vou can add desired notes/docnmentation. Click Close to close this editor windoyw,

5. Toadd code, vou need to add class(es) Lo vour project as explained in QMINE Section,

Sea, the Blue) window is noy
showing newdy creadod &g
projact SampéeProfect, Mofic
the nare on the fitle har,

Ther icon pointed to by hand &=
project izon, Doutée dick 1 ko
&30 nales,

i
L
T

i

I_ Eeesbmary vl machze _ [nes .

Figure 2.4 (£} Project window

262 Adding a New Class 1o Your Praject
As all the functionaljsy js Written ing
c ¥ i Mnside classes, voy will need et
- : *d o add class ‘our i
foadd a new class to rour project, follosw thoee Stepy | classes to YOour project.
I While in your proect windee .
foliowing }J'*'n:-::-r}:rflieil : lﬂ;i._-.-,.-., (e il your Project is not vpen, then open it by
Project lm]ha:.ff-'i- 2atal o et Command), either click ot New Class button on
Beaolaj] or click Neyw Class command oy Edit menu Fig, 2 S0
ideiie, 1 ] “—-—_‘————j—_h e
| o 1 B Buek Area B
| Chek eethar g
] Mow Clags
i 1 T by gy Projags
r This eirr PRy ‘":""":':"“"”“ﬂf'ﬂ]rjr
i T i ] e Mgy Claga
[ [ B g Ectip Comg S Clygy 4, ;
2 |_ | L T [righs fig)_ . L S |
b Limipn
T e % L2+ Bac Space
il 3 1 fer I="'¢'-'--'|'ﬂ.'=. Hora g,
! | D
| .
S |
fLi o~
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2, Mow Create New Class dialog will pop up [Fig. 2.5(c)]. Here vou'll be asked to
specify a name for the class.

'4 Sipek Create Bies Class rﬁ. Aluek Ares | =1 G
[ ey Ede  Tosls ew Help |
| ClmsMarre | Helohicdd m
: Pl Dl |
| Cimss Languags: o Jwm Siride
s Type .
Compile
] & Llass
| AEstrect Clags This nealy added icon
d s regracanting the new
[rietace The stripes class hal you have
S indicate that class #xidad
. e ot baan Doubia click this kcon
Enum compitad &g yet to et thig class coda.
Jarea¥ Clats
Finally click |
here QK Carcel
Figure 2.5 {c) Create new class dialog. {d) Class icon in the praject window.

3. You can see that now a new icon gets added to your project window [Fig. 2.5(d)]. This
new icon is representing the newly added class. As you can see that there are stripes
on the class icon, the stripes mean that class has not been compiled as vet.

2.6.3 Editing o Class Code
To edit or write the code for a class, just double click it. It will open up the editor window
showing class’ skeleton code. Here make desired changes and then compile the class. Blue]
provides you with a sample class. But surely you can modify what Blue] gives you. or xou
may simply replace it with your own program.
To enter your source code you need to apen the editor for that class either by double-clicking.
Or

Right click on the class icon and select Open Editor (Fig. 2.6). An editor window will open tor
the class wherein you can make desired changes. (Fig. 2.7)

[ 43 Bual Ares = i
Progest Edit Toals  View  Help
[ —— | Click ha-rMI:lmﬂF'ﬂﬂ
Mew Clase.. | [ 1 HelloW, - the exdilor wancaw
= | M:.', | for editing Scarce
5 coda,
Cormipile Commpile
ke Dhetede
— Corvert ta Strade
i ‘ Creste Tegt (1%

" L] rnJ.‘.'I'!IJ-
Eimira & Nnen editor cammand on class' shortcut
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2.6.4 empiling the Sousce Ceada in Bluel

L] 1 13 = ' i I ] IIII -- ..
To compile the skelelan code, ight click om e clives deonn arnd NOTH :
select Compile. Notice that the stripis o0 He class eon tidappear, f Whiet, O
indicating that the class has been compiled, U AL

|
) o . LRI IIII.Il'r.-||rI|||. :
][ }'l_'l” !'ll.'lll.:l-l 'i'!'F'll.'\'r'l'i.'l'I YOIT I;'la!:';"hl ;‘1l.||.|]'ll‘|"‘|-1‘|'"'|“ 11 |_i|.|[1||| 5% r"lll-f'l'i.- Ill.l

; LIS Ml . e
tl'"i."” :'f‘.'”.l can l.,-l'lfllli"l.]L" :.'l'll.]r |.'|.|"|:‘1' l'l:!." L‘Ilnal I.l_ll" |_|]I; I".r“H ||‘I { ""1] JJ.
button on e top of editor window (see Fig. 2.9).

—

vl Haliae ey - Bred

==
Class Namo —

R v R SRR T T

[Ty i
{] Eavipia Ly ' Tape Find [T S 1 i

After mrﬂ:in;" it

*Ergte d degceaption of olans Hel lefor 24 hade |
changes, .
click hese to = Ennldr [wour nane) .
i * Swersian [ wversian nunhicr ar oo Haate} |
compile the = !
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A public oieas Hollowarld

;
hsisoie i The skfatan
fis coades for thies riy
il *oLenebructor for obgedta of olasa bl loWor e elaas bk filae
+ ; -
pabile Hellewerlai) preveicdi ;:-rlu.
| ! sk cinnied
| a ' / changes bnres e
x i ; I} -
| ) tresn cornpils |
| AT
- = Anesanole of & methat - reslace thyg COBTERY with wegr

Ll

Figure 2.7 Editas windauy SHaring class defaylp theletan eode

2.4.5 baving Your Code
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ETever it ja ARnECu cody,

APPropriate fp g This is because Suyree? pe!
& when the edifor 12 closed or before a ol
However, voy cap explicitly sy,

; i v Tt oy
menu (Fig. 28] 1., You need (o g A USIAE Lhe

Save Optio ¢ Tas
* [ g L g
PE0 Your clgse By FHOn in the editor's Clas

i ity witdow for I

his.
4 B leanu 3 ¥ - ——
5 (O LA safuly LT R—. 45 3 S T
> - - L
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L Aol o - A

: = T it Ry
E“.‘{E'g L5 Toalk Cpalicos == = er e

N T ] e e e b e s e
: E- Move 1ab T - ‘1_ gt S e =¥ TETTE: -
o R Click P ; I N S LR T R T 1_#
Class sSave | By 3 .E"‘.Igip:- 'Ei Qs Doty LFETS Fizi. o ES LoieCoos *
cormmand i ihe o A == . -
atlitor wi N riptt Werrl -
or window o - o ooEeraptien of class HellaWarld hera, |
EEVE yoUF Hazs | PuinL. Ctrl+P
sUCE, | Clos= Sul-v mdir fane ) |
| |+ Evesmewe g8 wersion nunbes orog date)
| =/
tpublic eless HellaWorld |
{1
1

private inl W23 |.

Figure 2.8 Class — Save command in Editor wind pw.

2.6.6 Creoling Objects in Bluel

The ease offercd by Blue] iz so much that it even allows you Lo kest rlasses individually as soon
as they have been written. There is no need to write the complete applicatic:s first.

Excrution in Blue] vsually done by crealing an ubject first and then by invoking any ot object’s
(public) methods.

To create object of a class, frstly compile the class and then follow these steps ©

1. Right click on the class and from the sharteut menu select new <classuanmes{ ) &g, from
the shortout menu of class HelloWorld, vou'll select newHelloWorld( ) [Tig. 25(a1].

#E Bluel Srea I._' l_'_.IEE"'J

Froeet  Edir Toofs View haelp

Iﬁck here to cresie

| nizre ahject of class e—
| Mew Clags i } HellaWarld tyoe Holobarks, 7% Eivel: Craate Diiect |___?|- E’lEI
1 . I ¥ il o : :
! | E Jf Canatrector for sijects of class Hellgiorld |
i Comsits Do Belilew : ; HellaWarld(} Tupa the rl..’l"ﬂ:.!
! Lompie | p e cfrﬂw:tjecl
Fiiasql e ardthen |
l . N Inspact - Myve of Instanze: | Qbpectly : Elj:gu
:' PN, . {7 s L e C [rplaka — E | :
“' |' I Coavet 1o Mrgds |
i | I L - - | o [anzel |
.5‘ | I Croats Tass Clase | Phcmrinisrasreen - [
J."' X 51 L | _ .
o (a) W
P Figure 2.5 [2) Creating Ghjects. (8] Create ohject ciglog- Gevd clivk
{_‘ ) {“‘]_ ['_L""lr EIJ.I

7 Iow create object dialog will appear. Here -_-*.pecil'}- the name

OK [Fig, 29(t}]

et S e b bt s
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. ; : ) 372 ;: v i_;]'l.l-l."_[ weell create an ul_'ljn;f-[t Wl“‘l; J (HTROIE
o Unwee v elick OF in Create Object '-'h!:]‘[:';'j , 2900]. thiy My
arsd show s jcon in the Object bene B-

|’-|-| Alug): depa i e
SHE' e m"l'II!'I i ey _r.m: _T:-:.!S L LU | &L E
craaled aljact ad i =1 2 L o

hias bawin placed B :

in il et Clrgs.. | _' HelleWasld |
. Clbyesl e I...-"I _ | | .
; u,.u A I . |
—— |
[ |

=

Figure 2.9 {r} Created obiect an abject benrh.

2.0.7 Executing an Object’s Mathad

Lo learn to do this, let us edit our dass and add following methed Lo i+

sr meh 2.6
public vaid display( 3 { )
System.out, printin{*Hl | Blualis VENY 2asy to work with,™
i
Mow vour HelloWorld class ahould look Jike -
2.

public class Heliawerly {
public vold sayHellof ) £
Systn:rm.uut-prrntln{“Hell.;. World! by
¥ 2.6
public vaid display{ 3 {
System out

PrntIn{Hil BlyaT i VECY 235y to wark with Y
} 1 ]

. .. HES i ) 1L
[Ihj l':_l rhlirr-'l-ll]l_. .I"-:':Ill..:'ll El‘l---\..lr—l L:I‘l.l]-l-\..l i ll II | r"". ! 'I 'l:h .\} " . |

1. Right click Obfect (e,
cthod 4y b X
[Fier 210641,

- R T —

S 1,1.: :c-f;n -:mT;I HE]{’ICE the name of the fﬁtlLﬂ}f_:_-‘ S,

2 s5hall splec rl:aplgt}-. A method is also known
i dE member-function.

2. Blue) wip a5k for valyes

it the
Pazamoters (You|l 1. Method |y

: Zi1‘|:' F':":l.:L 1tEed 3
arn about Pitramie fays 11 et requires some values, the

and methods 15 ter).
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wirdone [Big. 200009 as it did in our case.

1 b Bel A I -\_-_EI i

| @rgeel EIE FowlE o Wem  Map

[ e} Termira Window - Area [=|iF M

Hi® Dlued 18 very easy to work with.

Mpaw Clans & ™, HelloWearld
; : Sebet b rrathod ——
nama fhal you S, e foerning l
tad

weiril i 2RECLHE wirdzw & showig |
ressdlt ol @kt

I froim oézjrecl Lt

Dijoct]. Sea, wa rrelhzd woid displa) J

hires: se{ecpas woid !
tlisplay) Lo . y
[ h Rl | W=

I"‘H._ funclicn. _.-_'I-J

—

fa} ()
Fgure 2.10

2.6.8  Saving Output from the Console Window

1
|
4
|
|
|
i
|
|
|
|

e

i)

Cutput from the comsole window can be saved as a toxt hle by
selectineg Options -~ » Save to file from the menu bar in terndnal
windiwe, This text file can then be printed from a fext editor like

NI:I'I'L‘J I|5||'II.

d
L}
a

1

Selecting Project — |
Print Crom the meno bae §
in the project window
willpriat che conlents nf
2.6.9  Printing Your Source Code Che prnject window, Tt

will wot print youl

Te print the source code Trom a class, open the edil window for | g
X sowrce  code  for e
thal class and selevt Class —» Print from the menu bar. | penject
uE o

LT TR,

? 610 Closing a Project
T close vour project, select Project — Clase [rom the menu bar in the project window

P61 Opening oan Existing Bluel Project T
| | p A I1|]-1 r|'---|1|=|1I po-Tliel
soyree Jiles

I
L T

© - Toopen an existing project select Project — Open from the menu |
T 4 ' : . : . U ofiles, the

< bar in the project window, An apen project dialog box will open. (pockiage) st be
i L Ll

o Navigate to the project name and click Open. d e ok,

?’32'? The Method main| |

'#
"5'
f pon Hhatin

: "'l._l EH h v S8
{l'memu.}m thing that you should be aware of is aboul method maing). ) |,}:|].:'j'."-| el tlien right
ng Java

':Hﬁ:iEI SO G exectte OF UL any method of the class by 12"'1”'“ i oL
'f.' L‘k.a.t'tg nnd H:'leclm-- the desired methed to be executed. Bul i

oL 'I-'-'I-]]"' b 'L

¥
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COWAPUITER APPLIC

ATICw-

; ile but would not run unless ¢, T
program outside Blue] then vour prograrms iy cormpile 35 You g :
method with following syntax to your class | r"

tie oratic void maind Sting argsl 1 L
. . ) - og FII._.lf_'I.I': 56 Jarcs 1 i
oublic static void main{ String[ | args) : .
¥ ;o execution code here =
£ exacution cade here 1
y T
Jd L. Fa—
- orcase excert FOr ST, T
Flease note all these keywords ane in loweTCse excep i TNOTES SRS

i

[ e -
a standalone | Java is case s

; ENilh
. 'y il Fossr CcAan I-"ED: L
Alsey recall that a Java program Lic., small lenec
| treated dilferanily i

.-_'!‘.]JPEi-l’_‘ﬂ[iUl'l r;nl}-' if it has method maing ). _ |

In & Java stand-slone program, the ey fion beging from miaing } ' 1t R Tt o
Therefore, bo execute any other method, you need 1o exﬂcu.l't*. ]dt | means fmain) is oot s,
throsugh aing ). A program having main{ ) method [:m} b Exl:l:w-l;“?‘ ' 55 Main( )y MAING,
by selecting void main(Stringl | args) {rom Lhe class’s menu that

S |
155

: i S o 211
appears when vou right click on the class's 1can. {see Fig, 211}

& Bluek 3P14.13 — = E
Preject Edit Tocls Vies Help - .

[etese ciaze. | [—ou

To rua A progiam faving
maind 3, you can right click

= ‘gn lhe cass' ioon End

- e : # ==
T T e 0130 than galect wood mEnl. % Fruel Razhed Calf =
—= | o] oplian.
= Y Wil mEinEnpl ar gz = p—
Comeiln | " il vioid main{ Sengl] =msh
AL D - L oS S LY
Cpen Zdr

Compia |  Apdmen I £ ']

== L= = T | Mo ik
Remo: I here,
i — =~ tw

LT

Joaurr 6 a penyadior -_:-.';|‘|'E:r-.-:.|-,=,:-_-|[e.|:| .'Il'l:I_f.'ﬂ.i‘-'llrn'Il-m i

dava was arigitiolly named gz Oals
doed By vwde ds o mockine
avreessor chig celled v vina) machined

¥t @ g oo opon.

S ave virtd ki
o implerisied ar: of

ey AR

Figure 2.11 Ta run a program kaving main, Fiqura 2.12 Click 0¥ in main's methad
click on void mainf..} . cell dizleg.

It will then display a dialog where simply click on O, if no value is to be passed to main "-
] T o] r | 3 - .
(gee Tig. 212). Tassing values to maing ) s an advanced topic, which we are not covering hete

ngacye, = v deva progrom there con e prene classes b ot

oo jniral ofose,

T.1rr_-r.-.? are 1wl -'_'r'PEi .:hll'- -\.'Ir.llll-l? I'-'||'?'|'i'|-i|"i:"f|ﬂ.|i.'i — Tprermét
enpiet ovel s glone Gopiicarin,

An nternet appler funs within o web browses.

MSLCHOR far 5 T =

The Jove byt cosde {5 ingepngen of the compuer 3

The I'"'_r'ﬂ" o Are I.'.'r'n-Tj_!,-'5 -y i o . ) - | .:|-|ﬂ|'||'.r|'1.||:ll‘:l|-' UPJ:'rl-l'.'-Erlﬂli X FUR o an I_.!Ill._.u;;l-u,
'I.!I"I:ll'l'.“' TTRAIE Spsler i ary D:l-:“.lr;:ulp L:Il_;lrcmtlw = [iee) s 0 Jovg (l'.E'I.-'ﬂ.':_lerr_q SIviranmen: ._._!.l-l_-iﬁ;'.f':||'-'
i - L ki e s b ; v
-""-'_"”:!_'"Jgj-l'ﬂlriwﬁ."e eonied e doyva linkstiocs g feoe tens hing ar an incraduciag fevel.
'S -

Whsed is an (0E ategraned Development Environreil =

PN an @BSTRCE mipen R
TICERAe whisfh 1 redne Jovn L'F'.lﬁ-!ffﬂr.'nn:

S R T T T,
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1 I

@nceptua[ Questions

rma —
g |

- Seclion A : Objective Type Questions B N

1. How would you deseribe Java 7

- () @ programming |.'mgua'|gr_~ (i) a platform
(e} both {u) and (i) ' {#) none of the above
2. Java applications are
{ir) very big {1} very small
{c) platform independent () platform dependent
3. Which of the following is the reason of Java programs” platform independence 7
{m) Java compiler (I Java virtual machine
{c) Java byte code (o) all the above
4. Bytecodes are always _ for different platforms.
5. The machine language for the JVM is called
6. An abstract machine that hides underlying operating systems for Java applications and executes
Java byte code is
{m Java machine (i} Java compiler
{c) Java platform () Java Virtual Machine,
7. I¥M combined with makes Java platform.
(7} Java Programs (b} Java AP
(e} Java Byte code () all the above

8. A class in Java program, that contains main method, is called
9. A Java program must have name similar to that of and .Jare extension,
10, Which of the following prints some text on the monitor (in context of Java) ?
(1) print (i) printin
() System.out.println (* ... *) () all the above.

11. Which of the following is not a valid comment ?

() /* comment *f
(ef) [f comment

{a) ™* comment */
{c) /* comment

Section B : Subjective Type Questions
ja My T

Her CUHITYT ;
fler & platfioris

fr i :
e { g s

1. When you compile a program wwritten i the Java programming fanguage, o o Wikt
rmd:dii:‘ sprerce file indo platforms independent code Bt a VM ean prptadetrshiatts <
inddepentdent code olled 7

- Ans. Byte code.
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b Bl e datpm iR
- B wve b matiy g FRadt T .",‘.- PR ! ..-' pH Ly | B - 1
PR & Lh At (gt 1 : Y 11y ket 1_1'0, ATy WY A O ST Y A -
1 T T I pp sl P . 3 hi : :. 1
Ang Like any other prognamesigg oHgEEs [y i awsand do Tt By st AL, ol &
e athons o i girerally B T N,
aumpeaier .11_-]_'-:1{.15!;..1-.1- T wond !t _“1' “!_‘ : 1;{“ b e plattonm Wl 15."-1?\1 o delivey it f I
Ik =W Sand » L pdatiogmn s s : S ;
and system sofhware. The Java pia bR daworhend commputer svsteps
;‘“h' by interactive, dvnamic and secum apphications ot wed M b
-1 -- i L B S S i AL 3 a .
i 3 L —— I|.-| .:. L .-I-|.-|--_ i iy A !
.:_ ”._-_,‘- i -"-i:'::'.. L PRI T ot ] il L .

A conviertesd o a mrachine oode which ix .1._-.th{‘_
LU el S

Ana I oedinary compilation e hiane oonde 18 valbend madite exvvcubelie aade

i kbt Tk
upon the machine or the plattorm. This resultan o
. ] — WP Al F
5 ' wnd - compilers e lava o e g : x
Contrary b « uEu!:- u.!.'-.t‘t b e 4 special format called Butecode. The Java bytecode Lo, | :
- . ; h"«t'— X lﬁnh L " 1
}1,1111-._1_|.I.,1r machite, Ins

prer Dol vl 0 eaecHly M e o
; B T T ST i' %l i.!'"h Ak A O e O
1'.'“. HL‘_. m-.'l.fh'l-'l‘lh' i.lngil~13:t‘. i‘u: 'I.H'l.l.lLl"‘ l"l.'i.‘.'l.h.h'l“l‘. L“l;ﬁ..“ b W . bika

platforsnt. L'ﬂ“ =
4 What o v understinad by VML L 3

s nob prosduee s evulee G g

Ans. The fes Virtsal Machine is an abstract machine designed to be implemented on the g,
Ans, e fey L L & ¥ . . = aralsinkd L i
anisting processors; It hides the underlving operating system from 1];:1 aXapg 1!n:l|tju1mi'|‘~.-.ﬂ.:m_mp
. ! ; i : - : e ..'. o ..tﬁ.:h i.ﬁ ”;“."“ i“h-IT\mh"'«L :|| X E{l“l"\.‘hl [ERAT I'Ih'rll_"l't':f.
writters in Java ane compriled into i St anes witieit R Nacht :
for & specific platformi. Actually this Juos fnterpreter 18 Lnown as the Java Virtual Machine (1VM)

Wit 2s Wrate Onee Bun Anyaelery chardetimssia of (Bet

Anz The lava programs meed o e written just one, which can be run on different Prlatbimma
without making changes in the lava program, Cnly the Java interpreter 15 changed depending upor
7 - I e : . . N - .
the platform. This characteristic is known as Write One Rumn Anvhere,

“Jl

6. What will b the result proviuend by follotving Java program 0

class MyClass {
public void MyClassTest( )
i
System.out.printin (“Printed from inside of™) ;
System.out.printin {"MyClass") ;

}
Ans, Printed from inside of
MyClass
7. Change the program of guestion &, so that it prints ;
Printed from inside of MyClassRoom
Thank You.
Ans,
class Myclass
1 public void MyClassTest( )
{

System.out.printin ("prj
nted from inei
System.out.printin nside

- of MyCla oy
} ("Thank "f'm"'} : Y ssRoom :I H
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& Wt do pou Keeo abord Bluef ?
Ans. Blue] is a Java ll_il_""..'tl:{!lFTﬂE“l, eovironment, [ i3 an 1IDE  {Integrated :jL"\.'i_"l.l.'li11'|_'|.l|_"|_"||
Environment], which includes an editor, a debugger and a viewer.

It offers an easy way bo run Java programs and view documentation,
9, Nana® fien s of lita progrems,
Ans. The bwo types of Java applications are Infernel applels and Stamd alone applications,

Bytecode A machine instruction for a Java processor chip called Java Virtual Machine (JVM).
ﬂaua Virtual Machine (VM) An abstract machine that hides underlying operating system from Java applications

RCE and executes the Java byte Eﬂd@

Assignment
U
A7 Why is Java often termed as a platform 7]8
,1 What is bytecode 70 {3 "
How is Java platfurm'{i"ndEEndent '—’-I"'fI ':IU-' - \_,1 2" N
J_I.-" What is I"I,‘,_l'.}.'ig U @ a Lt n..l,_h Lo i1 Tlﬂ“- Win-2_ -:.““-..1-. 53
_5¢ Describe ordinary compilation process.!<)
A Describe Java compilation. ) 7
-7 How is Java bytecode executed 15
__f~What are Java APls ? ]9
9. Write a simple Java program that prints your name. Compile and run it on Blue] environment.
10, Add comments to your previous program. Once again compile and run it.
M7 Java is both a programming language and a platform. Comment. |~

e

j;) riefly tell the history of Java.! o "o
g

How are bytecode and platform independence 1nlerlmk|:-d '-’-.,__'l.-' )~
LAY

it ot sy ‘!-,. ok g

14 What is the role of [VM in platform mdr.*pendence TuaCl ol
_.-'1'5 What are different characteristics of Java ? L |
16, Create a Java program in Blue] having a function SayNa( ) thal prints

JAVA IS EASY TO LEARN WITH BLUEJ

4 '.t'? Now mmpﬂe and run the program you created just now,
: ].E Add another class (given below) in the same program.

public class Two {

r public static void display() {

T System.out.printin ("Hi There 11) ;
] System.out.printin (*I am in class Two™) ;
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19, Now

add following code in the method SayNal ) before statement
S}-‘sh?n:r.n.r..rf,pffnﬂn{“J.ﬁ.UA IS EASY TO LEARN WITH BLUEI") ;
TWﬂ.d‘fﬁpiﬂ}-‘{J L

Recompile and run your program. Scee what happens,

20 Now ereate anather program with following class in it ;
class Three {

public static void check()
1

. System.out.printin {"I am in class three”) ;
Twao.display() ;

}

Compile and ryn it. Sep

what happens,
(Notice that static me

thod of a class can b invoked directly using a class name, withoyt any

Objer
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