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RBOInformatics; daapll alol

sl design time Jf Jie aagill dunyé daapll b dawl¥ @aaliall Gass (e diibull § palaall b hass
09<i illg behaviors (methods) I glgilg data members I glgilg asb Class I slis wuanl @i

.class Il laa ain encapsulated dals

:((Abstraction ) auyaill -1
tdaguny Jlia, lalualdh o Jgiall g lalac dusuS dayma ()94 Lo dace duaii dulac 9 wipaill @gaia
Ly g 5151 Y llasylf Jlay] 35 90 sy i Lo S b, sy Ly ayd 9 Jgane ciias iyl (inys
Loy 3t il Silalasll g &bl 0l Jluy] dayla
Joa Cilaglra asal Guul O aie ObjeCt skini] guaiui fale Laigad ayaall dduall jliicl Li<ay 14
Qi Liilh 1aag alsla Sagagall Sujaall gilgill override Jac g aiygis gl Ju plaall Audil dsius
A dalAll Jualaill dung G duall 1aa glial (o Gal J<I
:(Encapsulation) sulsill -2
.Os2a Class 4 Scope gla behaviors gl data i walili o §<as ¥
£l1a<g (object g class ) data members Al pwidii data members JI ls Lk L1ySa Las
.methods U duuills ya¥i
&lellg (composition) wusyill o Jialig :(Object Reusability) yayall Jlagiul sale] -3
inheritance)
(Polymorphism) JIKa¥ duaasi -4
.Later Binding -5

:(Constructor ) LAl

object data Ll dulg¥l euill clinc) asd iy iNE, Char, ... <ilS slgus daud 8 2 gl ¥ @il e §)lic 9o
1 ol il class data members JI a3 le (initialization) Jf asawsi Lo gl members
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8aalg 530 ofleniuwl @iy (0DjECE sbiy Jus laaladiuwl (H<as ai¥ awdi Class Il (aia lal {nitialization
.object 4 (gL3) instantiate dilac J< aic

.default constructor 4 sleaiul @iy ails €lass JI (s dalpa constructor gi chysi pac Jla b
JIiils objects I (e degana slis Gayis cllig AT gili f Jie gilill 13al overloading Jac o<ay
:constructor Ji Jlasil e Jlia

Class Car{
public Car(){ }
public Car(int x) { this(); }
public Car(int x, int y) { this(5); }
}

class Main{
public static void main(){
Car c = new Car(10,20);
}
ALDgi e
@i slguu j9aaa dilgic (jg<u)object i alayy Jud 5)<IAIL al (lgic jaa @iy Car € ga reference oyl Liad
(¥ (ol object  aly)

A1 Qi anladiv 8yid Jlgh 8)SIAM lj9aaa Liw (Car ¢ = new Car(10,20);) object clivs Lia
1138 (e 29)all sic Object Il laay yalall Life time JF aiiig dulls aud allasivl @iy i)l Scope
garbage I Jac Jasisi &lla b illig) waan (o Jlasivdll lalia 3)SIAll b ail<a uayl SCOPE
(collector

Jalsill @iy Al Sllall 0bject JI le reference ay pgili dualiaa dalS (ye 8)lic o :this keyword
+ARQ
I s (995a) AT CONSLrUCLOr sleniuwly @gdli Lails CONSErUCLON (paid 4y Lanic Alall oda ;8
Lot a8 gl yapali pacg this Jlasiul @i AL Ll lill b LeS (il laluyl @iy il BrgUMents
Al ga this Jlagiuwl @i S il galill duuills cUASg (Jo¥I Lilull ga cleaiuwl Gallali LI (5uéa Las
(A Ll e slewiudl) Gallal ] (5uby Laa Ll IN dayd
Class Car{
publicCar(){ } <
public Car(int x) { this(); } «—
public Car(int x, int y) { this(5); }
}
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:this Jlagiwl le yAl Jlia
Class Car{
int gear;
public void startEngine(int gear){
this.gear = gear;
shiftGear(this);

}
vold shiftGear(Carc){ }

}
ALDgi e
Llls aza Jalzill @iy il Object I yle reference ay pgdli this (ks ik Liy< Las :this.gear
gear paisll | Jguagll dglae wic Lillig class Car JI g Instance (AL this Jladl oda ;i
i Al @ilill Scope yulg Class I Scope b il yill gear ga Jalsill piy cagas ails () ladiuily
Jaleill @iy cogau aild gilill SCOPE Jasd yilia JSiu gear Jgaiall ga Jaleill wic Laf wud Ehis sleaiul
2l 1aay galall gear Joaiall ga
@l object JI (i Layg Car €93 0= Object L reference aaky o galill o) :shiftGear(this)
this ladiul Liad gill 1aa (o Lls ase Jalsil
:guali e
Jaleill @iy sill sl object JI e reference ay pgdi dualidn dalS (e §)luc (o :this keyword
il S b Ladlasiuil ()Say asa
(Al pusn (pain daylsi Jof this 1 9g<i Of caaa O Lidg awisi CLasSs I paid AT ilgs sleaiul -3
Ot juaillglaza Jaleill @iy gill gilill Zi¥gatia (e ¥as Object data members ! Jgaagll -b
{arguments Jlg object data members
Lo gl dasgS allasivid Sllall Object JI reference (le Jguaall -C

(Thinking in Java page:T716 wlis dex)yn vy Sloglen)) oo )0l ) I

:aAallo

U access modifier: private JI Jlosiwl aie (S5)g private gi public gLl gwl ¢9si gl ¢Sy
Juley ilgi goi Josgiuwy gl gSoy ¢ il Jongll yile §jadll pac cuuy ogleaiwl Loy
&y ol object JI cliy (18 1Al public
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A0y Ole) Ju)

.binary code Il Jia :Jo¥l Juall -1

.Assembled Languages Jis :gsml Juall -2

.C#,C++,Java,.... Jia OOP axgill dunyé cilslily Jialig :lill Juall -3

amall §9<; Sua Slibull aclgl ga Jalsil Sillg SQU Jie duilya) jusll Slalll Jialig :galpll Juall -4
9l ylaus @il Lavils (Jata base I o cbla (3a il 9l 313 of (ujAl) Lo dalac gl Juaiil Jgisall
.(one statement) saalg dizays dauls

<yl palsill (o Ladidit 8 oyl illg normal languages Jl yag ipualddl Jaall -5

:An)i)) Aulne wun AN ) Olo) Kiins

:Assembled Languages -1

Jiua¥l (o 4329 plas ] dyaays dagleli JS Jagais pghs Sua ASSEMDLer 1 e aliys @laiiul; laiaayi eiy
il dls pal Jouagdl b (JalS J<us palipall danyis agisg ((biNary code) cilaalgllg

:Interpreted Languages - 2

919 oLyl U Baiag diaays daglsli culay @gdy Sua dnterpreter - eay galiy phadiuly laias )i @iy
dagleill daayiy pghs ol «(Aukiillg danyill dlac hBgli cladl ugag Jla a) sl ugag pac (e asill lowasal,
dalasll oo y)iig daslaill oday alall binary code JI iuil 8dlie pgig binary code il dxasl
L2 il Sudiilly daayill dulac Of dandlig wilaudsill aal i lba agag of dirayull Silaulsill gaaa (o slaiidl is
-interpreted languages JI dla ;3

:Compiled Languages -3

e (a aSTill (aayall agSI) galipall JalS ganiis pgis fus COMPIler 4 ey galip pladiuly laias i @iy
abipall (pa (A dadingg (DiNary code Ll cilaulsill guaa Jugais agia ol (SYNEAX errors) slnal agag
daayill dlac (o LIS laiidl asy galipll duaii )<ay Laasig DINAMY COTE I &auig (parapll ag<Il A
lina agag of danyill dulac JLaiS) pac Jla b dudiill §Say ¥ Zua danyill dylac LI S4diill dylac Of daadlig
oday dwladll compilers JI @gdi fua «C, C++, JaVa lalaayil compiler gliak Gl dunayull Sl (e
383l B89 Great Sl ga81 Laa DINANY code I Al Jugaill s aapll ag<ll e Gruailly Slall)
compiler JI asa @algis il Jusidiill @liai Jud (o adiill (uls galipall guas daapll dulac (e slaiidll asig

AWindows, Linux, 0sX,....)
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ZO
@ Compiler\interpreter {3557
.exe
OS(Windows)
HardWare

OY cllig laule Juniilly @gi ill &Yl pgiy wini ¥ ail o machine independent o Java dil yisi
yfi aie llillg Java virtual machine (JVM) gle Ja Jurisill llas Gile Lo @iy ¥ code I il
dald Jaddilll @lias Lo gabip) dudily @gil Gill JVIM I jufily agid Jaddilll ol
(LIS JaVa dals auaiill Jalpe Go<ia
(.java) ke ;8 sai ddla< JAVA Code Gujii iy o
qasndl Gudi Jaas (.CLASS) cala ] (.jaVA) cala danyi il ®
VM L dalall Instruction Set 1) JAVA Bytecode ggau (.CLass) wila o

runtime aic Bytecodes Il yuudigiy o

.nterpreted and compiled language ,a Java dsl Gi jliicl H<as Il

. . ] )
Javac (java compiler) 159

\ 4

Code.class (ByteCode)

;

JVM
OS(Windows)

Hardware
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.(-jar) aidall 955 hgAo aalg walo (od Qolpll (14 classes JI JS gioni oiy-

html calo (1l code JI (oA ap gl wladedl JS Jigah ogds olal e fjlue 1 :Javadoc-
Java aal @clivl o5 gl &ifall gl qolipl) documentation £ allasiwl i gl ¢Soy aalg

ol ¢Soy gl glgill gl Glalall (i Glodsill jySioll puaidl cu cllig dirh) java &< pisi-
6alelg code Jl 13a AAl oiy aguw 6po J51a « (03uais jKiall code J)épo o ST @eleaiwl aiy

J 6aalg 6po0 code Jl doqpy pgdy (nJlg Just-in-time compiler ) gicay Lo 0245 05 13 opuudi
.code JI 1aa 3,415 )55 Alla 16 alloeiwl o) Kaingg binary code

:uyle Java &) (nging U-
Structures or Unions
Typedefs, Defines or preprocessors
goto statements.
Pointers.
Functions: (methods instead)
Operator Overloading.
Multiple Inheritance:(Interface JI JUA (o <A jolai Kay)

Garbage Collector

wuils thread (e jisT Jac aicg Lislu Liy<i LaS multithreading JI o Java 4l pailad (e Ol
Jl wils LIl thread < garbage collector df Jasus (duglgl) Lo duaal Laia saalg J<I (9 casgll
O claiid @i object J dalua gl yyali Gy llig (duglgl JadI pizig) Lulla 0udii iy 31l thread
waa e Jlagiwdl ALLE dabuwall oda Joau eghsd (Jlasiu¥l lia SCOPE claiil ugy allasiul

.alieils @gii dlls ugag auc cuu lail aliyll Jac J3A garbage collector I Jusii pis ¥ ui
iaballo

multithreading I plaiiul aiisis gdi Gill (gale 41 (e lajpalic H9<i il dagauaall JLia aaly
e &aglg¥l 01 gl aic dglyl Lo puud disiy pois thread JSI o<y bl Spalaall o Sy il
chgus threads JI s (e yisi La thread J duglgl cliac aic Lal (gl uiiy plubdl JS &yl (o slaiiyl
-threads 1 ,ily Jud thread Il 1aa 31835 (o claisdll ol

D N N NI N NI N N
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thread Jf Jas as Lawic (j9<s (dglel Ja3I i sillg) Garbage Collector I thread Jasdli aiss
task ! of server (e wbla Jaaais pgis) Lo cusal PaUSE dls b (Mia MALN I @ili thread) iyl
il duulia Garbage Collector I duglgl auali lavic (laule alac gy )<y galipll (e dhadia
.alieas

System.gc(); :alill Jlasiuwl Gayb (e cllig Jass Of Garbage Collector U jlal Jac )<as
-A9¥ uail GC Il daglyl gays s sillg

:flnalize( ) glill
@ac s g Mudiill JA ofleaiul (Hlasn $Say g (GC JI Jundli ga palill 1aa Muaitig slewiul Galyiy
.CCJI Jac Ylain

:Juo v

class Book {
boolean checkedOut = false;
Book (boolean checkOut) {
checkedOut = checkOut; }
vold checkln () {
checkedOut = false; }
public void finalize() {
if (checkedOut)
System.out.println("Error: checked out"); }
}
public class BM {
public static void main(String[] args) {
Book novel = new Book(true);
novel.checkIn();
new Book(true);
// Force garbage collection & finalization:
System.gc(); }

;J.LDgJ °
iy chgau Lawic ayl] il reference gl gga class Book I g« object sLixily Lias class BM JI (ain
sleaial @iy Lalla finalize( ) gilill sleaiulg Object 41 1aa yani @iy chge @i Object I laa cLis|
o QAT @iy g llillig Jasiuae jué Object I oY éllig System.gc()
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:ahallo

g «Jlagiwl o claill pj object (ke i reference J null aaxdl aliwl iy i Koy
:GC Jl cleaiwl Ju ¢1a aio alAill (o

public class BM {
public static void main(String[] args) {
Book novel = new Book(true);
//Some Code and things to do with object that novel is referring to
novel = null; //getting rid of the object that novel is referring to } }

.C++ a2 (14 las Destructor gl aalll pac gl al Java as y1a Garbage Collector agag ¢l

:Java primitive types and wrapper types I

int, char, Float, ... dale lawa Jalei Lill dulg¥l Siliazall iy a9 :Primitive types
€95 U0 Joaia sLiny] wic gi (£9ill 1aa (e acluaa Class aags primitive type J<I:wrapper types
JI 95 sy (99<a Object e reference U< 6yl Joaiall laa g93 H9<s Wrapper type

.wrapper
Primitive type Size Wrapper type
boolean - Boolean
char 16-bit Character
byte 8-bit Byte
short 16-bit Short
int 32-bit Integer
long 64-bit Long
float 32-bit Float
double 64-bit Double
void - Void
:Juo v/

public class Main {
public static void main(String[] args) {
int a;
Integer k;//equals Integer k = new Integer();
}
}
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:ahallo
Qo lhso hlosl 6a=) collection Jo=) aalall aic (1a wrapper type Jl agag o 6ailall
®aic classes JI JS) ol class pisy gag Object ggi o d6gano cliul gSoy Lind @yl guds
Al guaiy blojl 8ac gan aid daganoll 03a (14 pnisl classes Jl go ggi (1l aliw| <oy

3

HY RPN

: AL aliyall 253 La
class Tag {

Tag(int marker) {
System.out.println ("Tag(" + marker+")"); }

}

class Card{
Tag t1 = new Tag(N);

Card() { Output:
System.out.println ("Card ()"); Tag(“1”)
t3 = new Tag(33); }

Tag t2 = new Taqg(2) ; Ta9("2%)
Ta “3”
void () { System.out.println( "f)”); } 9("3%)
Taq t3 = new Tag(3); Cerd()
} Tag(“33”)
public class BM { fO)
public static void main(String[ ] args) {
Card t = new Card();
€.FC);
}
}

ill class data members - initialize Jac iy daluall o «ila class Card Jl o object sLiui] wic
£1,£2,t3 (e JS sLiti] oy dlladl 0 88 «CONSErUCLOS Jf sleniul Laasy @iy i aldlag (o<

reference t3 Jd yusi pid Card( ) JI sleaiuwl Wdaasy @iy o5 Tag( CONSLrUCLOr JI (ain dauill) delulng
i F() glill sleaiul @iy Card( ) Audil (o slalidl aey (£39(33) delibs pisd wuns Object sLivily agial

F () el

Al Jlia

:@aball Jliall Sle Joasill

O s
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class Tag {
Tag(int marker) {
System.out.println ("Tag(" + marker+")"); } Output:
}
Tag(((1’))
class Card{ Tag(“2")
static Tag t1 = new Taq(1); Tag(“3”)
Card() {
System.out.println ("Card ()"); cael)
t3 = new Tag(33); } Tag(“33”)
Tag t2 = new Tag(2) ; Tag(“2”)
vold f() { System.out.println("F()”); } Tag(“3”)
Taq 3 = new Taq(3): Card()
} Tag(“33”
public class BM { o )
public static void main(String[ ] args) {
Card t = new Card();
Card m = new Card(); } }

aic NULL dasill aliwlg oflisi] oy Static class data member al cllig t1 4 bl sleaiul ))<iy ¥

i 1Al object JS (s9iua sle pualg CLASS JI 9iun e data member i laa o<y gi alipadl Jaidsi
.dads 6ualg 6 e aud Galdll Al cleail

:dinitialization 41 Juluwj gy
.Class data member .1
.Object data member .2

.constructor JJ clecaiiil .3
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Function Overloading

1L gLl signature Jiady lill 1aa (SigNature) gusgd yudis ellig galill dayei Sule] dulac (e 8)luc
-l las il g 3rguments type

.return type JI ,le Juasill overloading Jac ySas

:dalg¥ clulasall glgil @ladiuwly Function overloading Jf ,le lial

vold Fl(char x) vold F2(byte x) vold F3(short x)
vold Fl(byte x) vold F2(short x) vold F3(lnt x)
vold Fl(int x) vold F2(int x) vold f3(long x)
vold fl(long x) vold f2(long x) vold F3(float x)
vold F1(float x) vold F2(float x) vold f3(double x)
vold Fl(double x) vold f2(double x)

void f4(long x) vold F5(float x) vold f6(double x)
void f4(float x) vold f5(double x)

void f4(double x)

X = 5 Eua F(X) sleaiwd Galkaall ggill La
F1(int) F2(int) F3(lNt) F4(long) f6(float) f7(double)

2l s sleaiul laaic @iy awdl g9ill ga argument al method agag Jls ;6 @

raandl gill (e 3rgument el method agag pac Jla ;6 ©
&l 1aa sleaiul @i laaic wiglihall daaill (e usi daai ol method ylgs Jla oo 1 )
compile-error &uay lasic wglhhall daaill (o usi daai al method jilgl pac Jla oo -2
lawic @isl ciglihall daaill (e daad cipél yua¥ CaStiNg db ous be Jasd laaic gliig

ssleaioad)
:JUo v’
:double X = 0 &ua f(X) sleaiuwdl Liad o yas
vold f(byte x) void f(short x) vold f(int x)
void f(long x) void f(Float x) void f(char x)

F(Float(x)) : IS sleaiudl puass FLOBL 9o daas yual il §o<i Laaic

15
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 GILEIS Gledl @an ) ol daladd) ) JISESYI oy
byte to: short, int, long, float, or double
short to: int, long, float, or double
char to: int, long, float, or double
int to: long, float, or double
long to: float or double
float to: double

:Juov’

3
.

E

| zalipall 2)A Lo

3

public class Leaf {
inti=0;

Leaf increment () { Output:
++; i=3
return this;}

vold print(){

System.out.println ("i="+1); }

public static void main (String[ ] args) {

Leaf X = new Leaf();
X.lncrement().increment().increment().print();

:Finals

:Final Variables .A

ALhal 0T (Ol miaag abiasi OSag Y9 «Constant Variable ga (Final Variable
S galds aglall allasiul Y cllig (oUbLic static il Lle Lilé oy
:Final Data I yailaid

Layusi oSy ¥ &l dais 93 (class variable iz finalg static il ,le bysa il fleld JI

ALl ladaad Jeaa primitives J ga final I pladiul e

iul reference Ji dual jgo qi (Ll reference J1 Ysas .object references I ao flnal dl pladiul o
abiasi <as Object I y<lg il object I yuiul reference JI Jaasi (<as ¥ (juza Object I
Ll ild asy object J1 daad diaybs Java JI g ¥

Field:
data member, member

125
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:Blank Finals .B

g OS] il dagdly ddiae julg (FlNaL < dajea flelds a9 blank Finals wiyysis Java Il gaws
.constructor dl (aun Laiiias

L3 Gle gayalls compiler Jf pgiig daaladiul Jus blank Finals Jf diumi Laga cias

lalisa Final field I 09<a Ol O H<aall yai final keyword JI pladiuly digye blank Finals II egs
.object JI (ain ddigalll duali Lle dalanll ga Object JI AL

:Final Arguments .C

.argument List dI aia FiNal < Ladsyes YA (e Ellag (FiN3L diize arguments Joaa Java Jl pawd
.argument reference I aul yuiu La yusi Method JI (e OSaall juié o ail Lisa liag

:Final Methods .D
.SULCLaSS (aa laule Override JI dilac wii O ()<as ¥ Final Method I

:0liaw lal Final Method 41 )
mMethod puaail dalall aiss .method JI Juasi (e Eujgll €lass J gial imethod JI le " Jai" ging o
L&l §<ay ¥ Sua Final method < wjsi method Jf oia Gls (lygll dalac JMA culh gl il
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