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gfHe-1
SITaT TRt gefte geryd areReT

(Basic Syntactical Constructs in Java)

fawg =it (Course Outcome):

CO1-3A IO SHTeoideH ATIS SiTaT YU fdemRid &,

Rrsia Rrgror afumd (Theory Learning Outcomes (TLO)):

fecied TR FART SM1OT 3ifsoide aTaRe U forgl,

fdear SiaT STt afkred Wy &R,

feoieun TaRM @ Heic HRUgRITST W ferg.

feeIedT TR FRIARU1 BRGNS Hefeid Hrcldl WaeRk aTq™- Ui forgl.
feciean TH9Tat daex ST FUTIR FARIRTAT aTUR e Ui [ Rid .
6. WUTTERT =1 GHUATST higerex daTuRl.

v e

1.1 STaT afRree Snfor SiaT Wi serEHe

(Java Features and the Java Programming Environment)

1.1.1 STaTl AfRree (Features of Java)

1.Rrge (Simple)

ST RIGRICT QU U 3T, S0 ATt TR Gidl 318 10T JHSI0aTy Hidt 38, SIdl = IRl
C++ R 3URA 3118 B[ java It HTST 3178 . Java A 3 fady (Complicated) 30T Hird dTaRerelt
IRreee FIg eThall 3R, Java T SficHICH e HelaRH e JeH Taaed sieiae (object)
PIGUATH! TR TG,

2.3ffssiae YT (Object-Oriented)

ST 81 SHiestae IS YT HIST (object-oriented programming language )31T8. STaT At T My
TH 3ffsoiae (object) 3R, 3fieside-3NTSS WU (00Ps) B Ush Ugd 318 St BIet fAaH UM e
Troed 3R fAHTa S U YaH HRd. feoiae-3NRUS WU el 3T Tioedsr fafdy yer=n
HsiaeTd Ao WU AT Hal SaTHed Sl T I alg! THIAY SR

3. Mdad(Portable)

STaT § UICad T8 HRUI d JHeTdl HIUTG! WichiHaR STTal bytecode ITORUATT AT Sol. ATl HI0TAT!
AU STaRgdr ATgl.

4. CHIH T (Platform independent)

SITaT § WIChIH XWadd 3¢ HRUTA C, C++, SATAT AR HTNTUET AFTes 31T S Wieh H [y AHAE dadhierd
& S smaral Udhal el $og! aradl. WehH U gradsR fdhdl AltedaR ardiaRyl sarHed T
T, STaT WIChiY g1 Wt d3R-TYTRT RIcHIH 318 Il SR Grod3R- TR WehHwa R arerd! 4T
Y TR TWCHIHUT BT 38, SAIhIS THIID WehHaR HHEf-ad bl SIS Xdbdl, Iareuny,
Windows, Linux, Sun Solaris, Mac/OS, § SITdl %18 HUgeRgR Adbicid(compile) Hal SITdl 3O d15¢
PIS(bytecode)HH FUMRT Hell Sdl. BT FZeHIS Th WehiH-Wdd IS 38 HRU dl THIUH
GCHIHAR aTdaadl o3, Xdbdl, U Udhal forgl ST Hoa! araal (Write Once and Run Anywhere
WORA).

5. RF&(Secured ) -iTaT ATl QRIGATATS! TRIG TR, SIS, 3! wRRY-Had Y s o

[hal. STARRIEM 38 HRUL HIVde! WY Ja& ATal (No explicit pointer) STaT UHmH aafsra A=A
Hearaaqed (virtual machine sandbox) AT,
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o FARTAISY (Classloader): Java Afid FARI@ISR &1 Java Runtime Environment (JRE) T1 Udh HTT 37T
S Java SRR SITAT g 3id ARIAHE SAHTHEG e HRUANI! aTaRd Sl RIS hred e
TS (Class) AFTUMR UdboTal Aedd TRY Hg AT Haedl IR (Class) AT B REMT SIS
I

o FISCHIS F/IWRR ( Bytecode Verifier) § SHRICRIR HISUTS! ®Ied gdbe (Code Fragment)darad
S Hieideaa BRI Ieia H& Al .

« RIERE AR (Security Manager): didd fS3har draUi(read) 3Mf0T fafgUi(write) ATRIRISAT HIvTAT
T & AR = bl § o JRad.,

6.ﬁW(Robust)

Robust @1 #RTST 312 Holed ST 3Tg. STAMHWIgd 318 HRUT: § Holgd HART SITRITA aTuRd. Y& FHl

CIBUTT Ulscxdl 3(Hd 38, SdRaydierd e dadex (Garbage Collector) UM @Rd o

A3 HRM §R AR STTd T9ded] 3ifestere (object) TR Had GIUATS STAT@ S 3d ARFaR AT,

STaTHEd T&THUT €8T (exception handling )3T 28T Afadh T (type checking)TUT 3R, B ¥d He, SiTaTal

O .

7. 3MTfdeamR =Yg (Architecture neutral)

STaTsffheamRr e T8 PRI AU AU aae dRred Argld, Iareony, Witdta Ser ergusht

e Ay e,

8. 81 UBIRHY (High Performance)

1Al SAR URUTRS SRAT deied] YT HTTUET oFTaT {18 HRUT STTdl bytecode Afce Hlewl "Saa"

3Tg. Hehferd HTSUET (Compiled language) STTaT 31 YS! 866 T8,

9. Al ASS (Multithreaded)

IS(Thread) T THT Ao WIMHART 3RQ, Sl UehTd do! HAf-ad gl AT a avTes e Ui fag

Al o THT a3 I8 (Multiple Threads) TR S 3H® BT gIdTedId. Heel- A ST T=

BIIG] TS o) Td® J8dTe! AFRI STUd HTel. § T ITH A (Common Memory ) &3 dTaRd . Heel-

HifsaT, a9 U< sardiand! 9 Aewrd 3fed.

10. SIS (Distributed )

Glﬁl?ﬁﬁﬂa:@tcr Distributed 3T ®RUI d ARG STATHE smcwg\cs ST H R TIR BRI JaH

Hd. KIS MBI TR HIUGEIST RMI 30T EJB aTURA SITdTd. SIaTe § dfkreed ST

AT DHIVATR! HRHTE HUSH Hid B Blad TR HRUIN &l Hd.

11. SUHTY® (Dynamic)

SATe SA-HG HTHT 318, § FN o1 ST dlteal THY od. arr 31 #ary AFuiigaR de &

IGIGEH

1.1.2 SITGT YR TAGRRAE SET (Programming Environment)

SMaTe SR MRET T 9 APIRRERT (Sun Microsystems) 38 T4 1995 A fa&wRid &l gid, AR

3RHd HIARYAT (Oracle Corporation) fadd Oad. g T AUt YN (programming) TS 3R,

STATITEAT TRa, HUfeT (compiling) 31T Safff(debugging) JaH 4. T AR JUATST HIS

ATOT ATSTeR TUTH TUR HRUAN Sffdl Hed $Rd. SdTal avl-3eTRd(class-based), 3fside 3ikUcs

I (object-oriented programming) HTST 315, STATHIS ¥d WhiHaR I 813 Tehd! (write once run

anywhere) SHfdeel T ATHTI-IERT WRITTHT HTNT 3118, HHURH (compile) Bl STAThIS STaTal quie

HRUMAT T4 WiehIHaR dTe] A,

Maharashtra State Board of Technical Education 2
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SA13IRIH R T3¢ dIeHH (byte code) FHURH (compile) el STTATd of HIVIATG! STTal g AR
(java Virtual Machine) dTe] RTehdTd.
Java d T@RTT (syntax) C /C++ URW 3Mg. Java RIGUANEl Java =1 Wdid IHRd S
(Terminology) TR 30 STATH 3%
« STaT gEsre =i (Java Virtual Machine (JVM))
TUH SAASSauid dF ¢l ad.d Ui fgld S, sauisd (compile) @ard ST
SATA(Execute) SATOTT. TUTH foIfg0l Java URITHRGR ohdl SITd. HHATSA (compile) javac HUTSTRGIR Pl
STd of Java Saqudc fhe (JDK) A& THIAP daid WA Java dUtgaR(compiler) 318, § Java 9IUH
ST9C(Input) T T AT 3T3YE (output) TGV dTSE BIs(bytecode JTAR &d. WRIAAT AT thorae,
HUZARGR IdTed T8C HIg(bytecode) JVM R BN (Execute)Hal SITdl. SITdT s H=f-d
(VM) &1 HURTRR Ided a3 HIs(bytecode) HRTAd(Execute) HU 38, TdAH ATORFET
R F JVM 3RId TRg TReHISa JHATSIauHaR d of 33eYe daR BRI o 99 SR
Rermed IRET 3. BUd Java WchiH- ST8U-se (platform-independent )yHTST T Sfia@dl
S,
o TI3C HIS 31 SqAUHC THH (Bytecode in the Development process)
JDK dT Javac HURIER java TR ®Is(source code) ST3C P18 (bytecode) U Fabferd Hdl SUIdmE al
VM R I Hdl oS, Adhdl. HurgeRgR(Compiler) i .class BTEd UM Yag(save) Hat ofld.
SEchIg(bytecode) TTETAITAY, javap IR feRTEeR(disassembler) aTORT SIS, R,
o Java Sq@UHe fde (Java Development Kit(JDK)):
® YUl SaT SEAuHe fdhe 38 Sl HurRaR(compiler), STAT I7CZH TgTa-He (Java Runtime

Environment (JRE)), SITaT SlaRf(java debuggers), ST ST1eT (java docs )3Tt Id Migien THE 318,
java Tel U Hraffad(execute) HRUTTITS!, AT UHITH TOR HUAMNIG!, Yabferd(compile) HRUATITA!
SO XA HRUGMATSN(run) STETAT ST HUBTER JDK AT (Install) HR0I HTTH 3Tg.
° Javaﬂﬂ%ﬂ?ﬁ'l‘q#ﬁ? (Java Runtime Environment (JRE)

JDK 9% JRE HHTIAY 3178, TTUMhTAR JRE SR 3 R STal YIS AIauard(Run) SH
34, AEIR o a1 YU Yohfad(Compile) & Tdhd ATal. JRE Al §I3R(browser), JVM, Tude
(applet)TUIC 3MTOT @S (plugins) THIAY 3MTed. STTAT UMM AIAqUaNTS (Run), STUIGTIET JRE HTARAH
3TR.
o TTaW HAFER (Garbage Collector):

Java AL, UIUTR 3ffsoide fSdic B Qbd ATeId HART Wt HRUFTHIST JVM HE T 3T Tl
e dHaaex (Garbage Collector)UdTd . Tas dHaaex (Garbage Collector) afifd Aeied sissiged
recollect HRATA. TS Java HHR] AT BIAIGA URIMHRY B WU HRd. qUy, THITHRA i
PIETEd AYNRT I UIigS! &1 o §aTd HIBURT aTuRedT Tcied] 3fissiae aTuRd 3Tgd. HRUT el
Haaex Teid it AR JAuid & Xdhd Tal.
o FITHUTY(classpath):
FANUTY BT WIsd UTY 318 f5T Java ICZH SAIf0T SITaT HUgeR (java Compiler ).aT (class)hIZeT s
DHRUGTHTS! RMYATd. SIhlceJdR, JDK 3 ARISR UG Hd. SR JFeTel aTel Akl FHIY Skl
3TAE IR T FARIUTY (ClassPath YA Sigedr Ufgoid.
1.2.1 T §9aU (Defining a class)
Java At &I g1 haes dliched gedh(logical entity) T8, AT UM Jifeatere I THE SAHS ATH
T SR,

Maharashtra State Board of Technical Education 3



STaT WTHT-314317 Java Programming-314317

8 U ccic(Template) fahar sqftic (Blueprint) 3118 SATH 3ifsstere AR ddl SITald. Java ATd Far

e @reltd ! Y 3 b
»  Big(Fields)
UGdi(Methods)
P cdcy(Constructor)
3{aRIYU(Blocks)
S TN 30T B A(nested class and interfaces)

o TATYH UG HIUATATST ATFIRTAT (Syntax to declare a class)
class <class_name>
{ field;

method;

}

A (class) THR) AU 16T, ¥ (class) €1 fafdy S¢T UHRIAT (data types) @RIl (variable) g
0T Ul (Methods)EHg 3118 .
1.2.2 3ifsoide TAR HIVATHTS! ATFIRTAT ( syntax for creating an object )
3fisstae -0l (creating object) 3Hfsstae OOPs ST Hayd fafee sdid 31g. Java HE, 3MTUUT Hisslae
IR BRI B! UIUH HAT-ad B Khd ATel. STTaT 3iieoiae qaR HRUATd Ord AF UG $Hd.
new HIge TRl g GARTAl  3ffecide dIR HRUGTE Hdid AIHbg AN 3R, § AdH daR daed]
JfssideTral ALY dTey (allocate)dRd SHTOT AT SHfssidedr Ta(reference) 1 AFRIHEY TRd . new
FIgs 3R(array) TIR HIVINTS! W ATIREAT STl
ClassName object = new ClassName();
1.2.3 T AR 9TURUT (Accessing class members)
(. ) SIc fRedl IR A Aefd BT TR SRUIRITS! Bl Sifl.
class Bicycle {

/I field of class

int gear = 5;

/l method of class

void speed() {

+}
Bicycle cycle = new Bicycle();
/I access field and method
cycle.gear;
cycle.speed();
1.3 Java ere 3101 32T €T5Y (Java Tokens and Data types )

1.3.1 Java CI®H- Java HUSTR DS ABIAT Aol (text) (eq) AL AISdl ATdT Java Sl WGUIAIG.

® SITdT TR ald a8 9 3MTed. Java HUReRA & Usg cldh- UM 3BT, § TIdh [S[AHeRgR
JT Pl ST, HUTSART I MYTIATST o IUGa 31Te. FSfaIfieR Java cia=wrar I ATeid.

public class Demo

{

public static void main(String args[])

Maharashtra State Board of Technical Education 4
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{

System.out.printIn(* Amrutvahini®);

1}

R BIg m&, public, class, Demo, {, static, void, main, (, String, args, [, ], ), System, . , out, println,
Amrutvahini etc. % Java ciehet 318 .

o TH-TY UBR ( Types of Tokens)
o ®Igs Keywords
o ISACIHIR Identifiers
o fdIexd Literals
o 3fTRTH Operators
o U Separators
e HHC Comments
o BITS (Keywords) : § HI0TATE! YU HTS D Jd-URHTT SRf&d e (pre-defined reserved words)
3TRd. T Higedl U ARy 3 3Rydl. § 78! T8 3H&RTd(Lower case) fafga STd. Java Traiid
DS U B

Table 1.1 ®a8(Keywords)

abstract Boolean Byte break class

case Catch Char continue default

do Double Else extends final
finally Float For if implements
import Instanceof Int interface long

native Super Package private protected
public Return Short static new

switch synchronized This thro throws
transient Try Void volatile while
assert Const Enum goto strictfp

SMISAIBRR (Identifier): ®RTSTH, DI c, TR, AT AT 3R TT 19 STATETS TS [CBRR ITuRa
SITTd. § 989l JoRgR URHId(Define) &l SId. SMRISCIHIR T3l 3HeR, fexwhisR() fhar Sier
g ($)dy™ 9ol IUH aTRY SdId . deadl U [ORIY JHRAT STIS-CIhRR WUH ¢uid fiedd Sd o
g (goto) WeHCHL ATURT SITd. TEMTd 3T DI STASACIHIAR o A1d RAT HIaS UeT AT R0 ATTISH
3T
TS TEIBIR NN HIUAEE STt FaH 3mR:
o SIMUSACIHRR TR &R 31&R, HSID R dhal STaRd g S0l Ta=TS 3116, o SHHH T& 8Id
o TRCUY ATSICIHR AL FHIGY dHdll SIS, dhd TGl
o IUSCHIR &Y YACE (case sensitive) ST
Gl PTal IY TS femraR(valid identifiers) 3mad
PhoneNumber _phonenumber PRICE $circumference
radius a al jagged_array
12radius //invalid
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o forex@ (Literals):

granfRerAed fofexd Literals wer siieer 38 oF sisAey Afad AT (Constant) G T TR
SIEIoR ferexd(integer literal), R ferex@(string literal), gfera= ferexa(Boolean literal), S.

8 WUTMRER URYINT Bl Siid. Thal IR deit ol dGardl dd Alel. Java WICHAYHTU U1 YbRa! feevd
AR KGR

ZEISR Integer

AT Uige Floating Point

FINGeX Character

& String

gfera Boolean

Table 1.2 fo/ex@ (Literals)

Literal Type

25 Int

3.14 Double

false, true Boolean

ST Char

" Amrutvahini" String

Null any reference type
(Operators)

mtrriﬁmrsﬁr &m%ﬁﬂwﬁ%&nﬁf@rmﬁﬁu&mﬁmm Java fafay veRa
IR UEH & of d UaH Boled] HRAEHATIR aiighd ol SITdTd. STae 316 UHR IR 3MTed,
3 Wiy 3MRd

o IRTAfH STRTY Arithmetic Operators

o IWIHC 3TIREH Assignment Operators

o YAy 3ifqved Relational Operators

e I 3RcH Unary Operators

o TISiidd TG Logical Operators

o I 3{Ta¥ey Ternary Operators

o dicarsel 3fTa¥ey Bitwise Operators

o e 3ifqeed Shift Operators

Table 1.3 3ifed (Operators)

Operator Symbols

Arithmetic +.,-,1,%, %

Unary ++,-- 1

Assignment =, 4=, -= *= [= Op= A=

Relational == l=,< > <= >=

Logical &&, ||

Ternary (Condition) ? (Statementl) : (Statement2);
Bitwise &,|, N~

Shift <<, >>  >>>

Maharashtra State Board of Technical Education 6
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. @W(Separators):

STaraeie faHTSTRHI(Separator )RR (punctuators)3ET UM, STAME T35 faHTSIeh (Separator )

3{Ted, O JIATAVHETY e

o THIR W Square Brackets []:% 3R gePh URHINT HRUGRITST AU SITd. ¥h3R aﬁaﬁiﬂ et
THA- 3 3R(one dimensional) gRidq, TRY dared aF Sean fgfidta sR=itwo dimensional)
PGB IREERGIN

o  WRAARH Parentheses ():3 TR Hid HRUTRTS! 0T TR Urf HRugrITSt aroRd o

o XA 4G Curly Braces {}: #el 999 Hls sldbdl Joald 0T e aRiadd.

e HIET Comma (,):8 aF T (values), faU™ (statements )3MOT ATGES (parameters) diTes HRUGTS!
CIESEASIGH

o SMMEHE HTUREH Assignment Operator (=): § ®RUSA 1T RRTH (Constant) ad HRUIRIE]
CISSESIGH

o IHiPIET Semicolon (;):fAuM=A(statement) Radt GBI g g 3R, § aF fae(statement)
TS B,

o IR Period (.): § SU-Udo STOT Yool G ATd AT Hdl. § ANTSd fohal Ugd igH @ RUTAURA
CUCECaGH

o HHT (Comments): HHC ATRTAT THAT Java HISHH NUHIES Aifgd! TSP Hvar Rarh Sdrd.
Java HUSER T HHC AT Clb] U 3fos@d! W Yeld YA d TSdl. Java HURR HHC
gIaTesdl. Java HUTSTR WU BTSN WU Blarssd). g Re fewudl UgH &R
T 3NRTLS: B HRAFET WiRre e & 8 (/).
IH-3NRUCS: § /* A & BId AT */ TGS TG Argdd of 1] M.

1.3.2 SeIT]Y (Data type)

ST UHR T MHR(Size) 3N & (value)FfEy axad o @RuaaHed dufed o oS, . Java

A gH UHRd 3¢l UHR 3Med:

WfHdta (primitive ) 3er yeR: WS (primitive) 3er seRiAEY gfa==1(boolean) ,HIR (char) arse

(byte), 2ITE (short),3e( int,),dTeT (long) weite (float) 31fOT &l ( double)TraT TATALT Brar.

ArA-RfAfeT 3er R (non primitive data type): ATA-RfART 3eT ThRIFALY Fa1d (class), ey

(interface)31TfoT 3R (Array)JraT GHTAL gidl.

Java Wiffrdta (primitive ) Ser v

STrar s, W (primitive ) 3T YR & 3T 8TaTeu i fSfesar saterd 3. § Java Hd 3UTs /ool

T el ST TehIX 3Ted.

e boolean data type
e Dbyte data type

e char data type

e short data type

e int data type

e long data type

e float data type

e double data type
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Table 1.4 : Java Wiffrdta (primitive ) STATUPR

ST UPR Siice o Siwiee PR
Data Type Default Value Default size
Boolean False 1 bit

Char “\u0000' 2 byte

Byte 0 1 byte

Short 0 2 byte

Int 0 4 byte

Long oL 8 byte

Float 0.0f 4 byte

Double 0.0d 8 byte

. W@ETW Boolean Data Type

Fferg ST UBHR Wad G4 YU T GUfed HRUGRITST aTuRell SiTdl: Id(true) 0T 3 (false) g
ST TSR U fae Arfgadt Aiey &l

3aIgRUT Example:

boolean one = false

o EIEE@ET YPR Byte Data Type

q1Ec ST UHR g WHTIT (primitive ) ST THRTE I&T6R0N TR, § 8-fo AIgS (signed ) T HiTeHC 3G
I ge-9oft -128 A 127 SR&H 3R

e TIT¢ 32T UPR Short Data Type

TRE ST UBR 7 16-fac AgS(signed) T HIUAHC 3Tg. AT Jed-A07 -32,768 to 32,767 &
318

Jale}Ul Example:
short s = 10000, short r = -5000

e SEIAUPR Int Data Type

7 32-fdc g8 (signed) ¢ HIUAIHE 3Tg. A Hed-A07 - 2,147,483,648 (-231) to 2,147,483,647
(231 -1) G 3Te.

3GIgRUT Example:

int a = 100000, int b = -200000

o TN STIUPR Long Data Type
AN ST UBR R 64-fd¢ AZTS (signed ) T HIAAMC 3MTe. T Yed-A07 9,223,372,036,854,775,808(-
27\63) to 9,223,372,036,854,775,807(263 -1) &I 3Tg. SiegT GRIAT int §R UaH dhaedl Teuen
3 Yot Auft SHTIRaw SRId degT AT Sl YR aTuRal ST,

Jalgxul Example:
long a = 100000L, long b = -200000L

e TRl ST YR Float Data Type

TAlC Sl UhR Uhd-URRGdI(single-precision) 32-fac IEEE 754 TllfeT Uise 3Ta.
3algrUl Example:

float f1 = 234.5f

§9d Sl UHR Double Data Type
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o W@ETWW-W&'W(doubIe-precision)

64-fa1C |EEE 754 TRAIfST Ui 3HTe. S84 Sl UHR ATHIG: Uellc YHIO! GRIRT Jediral (decimal values
YATARET ST,

J3aleRUl Example: double d1 =12.3

e TR 3¢ YHR Char Data Type

HR Sl UHR Te R 16-foe gAPIE auf(Unicode character) 3. @ Tea-907 0 d 65,535 GR&TH
&ﬂ%. an(characters.) FP/T%H HIUGTATST char ST UHR TuRdT ST,

Example:

char letterA = 'A’

1.3.2 < (Constants and Symbolic Constants)

Dlece g UHTHRT U6 g 3fg off $uRad-id(immutable) 318, gU-AT Xsaid, A(value) St
G OTS, XHhd el Java 4 Dige-cT THfH gd A6l Samed Wi (static) MOT 3ifdH(final) -
TRIY AShRIN atRed ®iiee URYING $HRoarl ol A7 g, Sfal AHexu HaargaR
SSACIHBIIRA H1d HIGUT &R Ul IR 317G

Syntax:
static final datatype identifier_name=value;
Example :
static final float P1=3.14;
IR fAUHId, Wi (static)HTSHIIR @ RUSAA Aral URHINT A= (class) 3¢ (Instance)dTaReT
fRrar Iucisd B Tl 301 BRI (final) YURSD @RTSA AT HRdl.
1.3.3 TPIY 3T AT (Scope of Variables)
RNTIA § PHeR 318 o Java UM HAN-Gd ST Jed(value) YRUT #Rd. S eau(data type) T8
B RUITd Fgad Pl 38 BRI o e Jad oS, .
RN § AR R MG 318, SaM e o UhRd @RS 3Ted: didd (local), 3¢ (instance) and
WD (static.)STAHH GH UHR ST YHR 3T
WH&a (primitive) 3for 919 f&ctd(non primitive).
int data=50;//Here data is variable
Ui, SRUsd! st URHIRT Brd 31 fafkry @Ruad Tmme fdhar 9d war 78 &3 YaREig
3Te. MU, |RTIA TN, UGd fdhdl salpHed Tiftid 10T URUTRNT Pl OIS, Wb, § eRuda
AT URYIE FRd 1Urel RRTeE exgdHdT fdrar yaRrad). sdie fdhar ugdve afta sad
BRI TTove [a9d ATeId. 3TRT 3 HRUIMET TOd hedd, AIe Uh ddhad Il T
AT TS Hog! RRTTE Dtd = Wb TR ATe Haffed STt 3118,
1 BRuad & Hys fhar dgdexd IRHIeR 3y e,
2 RIS BYS SO g de=al T HRTHS GRYTT 3101 Tif¥d del i3> Qahdl.
3 g Sl A0 Ul St uRUId el SRS [l
4 main() aRFIS 9N Had RRTTA main() THaRIT dTeX YR &dl Id ATgt
e Java Hmﬁ%ﬁ@ﬁwmwm'ﬂ%
TATYROTIY, FRes HaTal ¥ (opening and closing breces) { } TR (scope) TRHINT #dl.Java
TeH 3{TI0T JHTI: RUSH Gay e Yahd! STudd df ST fafed sracied] oie <l 9HH ST JeHs
foba1 ST eff sibered RUSTH TRHIT Bl 3118 ATHS BT Bell sibeHE TRHING Bl 376
DIVATE! UG T STeR FTHeD URHIT Hardl HIUIde! U Td Uew TgdigR aluRa oihs, Yahd. SIe]
TR HISHY YERINRY RIS GRIEA 3Rd,deT "this” $H1aS araRdl ohs> Rl .
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o di®d ®RTEFH (Local Variable)

Udired(methods) H8T HITHE T dholed] o RUSEd didhd GRUSH BUITd. TRl & oRusd
Wad AT Ugdidd(methods)dlURs Xbdl 30T FEANT IR Ugai-l(methods)@Rusd if&ard
ST Hifgdig! 4.
Ahd FRUTAY T static PIaS & AU Udhd gl

o $c-g ®REFH (Instance Variable)

AT 3T UUT HYSeAT T T dTeX iftd dholed] @ RUSAdl S~e-d ®Ruad WUrdid. o
RR WU G Hoid 161 ATe 394 TRUTA BRUSA 31 TUIdId HRUT ATd e 3GTeUI-[AfRTY 38
3T 3e=0 IR Ted IHIRIG Hal ST ATaY.

o fed TRETH(Static Variable)

TP UM Uit el RIS WK lch GRS BUIdNd. d RIS 3 Adhd ATl I Klch
RRUTE Thd Ud TUR 3= Xl M1 o} gy Hefld Id Teaiaed i 3= Qdhdl. siag] ARdiaed
FAY TS Hal Td! degl WK fedh QRUSETe! HHT aey Bad Uherd aid
public class A
{

static int m=100;//static variable
void method()
{

int n=90;//local variable

¥

public static void main(String args[])

{

int data=50;//instance variable

}
}H/end of class
3qQIerl :
public class Demo
{
/linstance variable
String name = "Andrew";
/lclass and static variable
static double height=5.9;
public static void main(String args[])
{
/llocal variable
int marks = 72;
}}
3GIerUl:
VariableScopeExamplel.java
public class VariableScopeExamplel

{
public static void main(String args[])

{
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int x=10;

{

/ly has limited scope to this block only

int y=20;

System.out.printIn("Sum of x+y =" + (x+y));
}

/Ihere y is unknown

y=100;

/I is still known

x=50;

}

}

Output:

MAariabhleScopeExamplel . javaz1Z: error: cannot find symbol
v=1a8;
.Y

symbol = variable y
location: class VariableScopeExamplel
1 error

1.3.4 Java U TI3Y PR (Typecasting in Java)
Java A9, TISU HIRET 51 TP Ugd fdhal Ufehal 3Tg St Scl UhR gudl Scl YbRId Afdadiaayul Sfor
WHTIAUUI Gl YR TR Hd. WIdfeld BUidR0l Hurger 31 Tg3fe TR0l URTHRER bl
S,
IR GH UDHR 3o d:
o TIISIHI ST§Y BT (Widening Type Casting)
QAT 3¢l UHRME I TR HR0 1Al A58 UDHR IR UIdId. ATl STEHIE iRl
implicit conversion fdsaT ®1RETT ST 3G UIAId. o TUISMY BId. & YRIE 318 HRUT ST THGUAT
Teft 8.
? USd oiagT:

o GGl STl UBHR UHHSDIRN I 3R Ulfgold.

o W& YBR TWid UBRIUET HIST Ul HTRID 315

byte -> short -> char -> int -> long -> float -> double
IRy, FJAR® Sl UHRIAA IR bl gferaHeid S aidRom A1 §id ATel. ad, TR SATI0T gfera
public class WideningTypeCastingExample
{

public static void main(String[] args)

{

intx = 10;

/lautomatically converts the integer type into long type
longy =x;

/lautomatically converts the long type into float type
floatz =v;

System.out.printIn("Before conversion, int value "+Xx);
System.out.printIn("After conversion, long value "+y);
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System.out.printIn(*After conversion, float value "+z);

F}

Output

Before conversion, the value is: 10

After conversion, the long value is: 10

After conversion, the float value is: 10.0

RN ISTEUI MUY x § BRUGH T g M A AT YHRIA TR Bl 3Tg. AR, AT YHR
Tl UDHRId TR ol ST,

o RITAT UHR BT (Narrowing Type Casting)

I ST YHRIAT WIeredT SeHed FUTaRd HR0! ATe FRIGT THR HIRST WU, § TF FuTaRul
explicit conversion fdhdT HIRET 30 WWUH WA BT . & UUMRGR Afadaieiausl dal iTd. SR
JTUUT HIRET del ATg! AR HURER HURA-CeH TRRAT 3HgdTd adl.

double -> float -> long -> int -> char -> short -> byte
narrowing type casting o 3aTgxUl.
WA IGTeRUNd, 3T & 9T narrowing THR BT dhal 38, TUH, 3] Sad UHR Al Scl YHRId
FUIART Hal 38 R dl AT S¢l UHR 3¢ USRI TUARd Hal 8.
public class NarrowingTypeCasting

{

public static void main(String args[])

{

double d = 186.66;

/[converting double data type into long data type

long | = (long)d;

/lconverting long data type into int data type
inti=(int)l;

System.out.printin("Before conversion: "+d);
/[fractional part lost

System.out.printIn("After conversion into long type: "+l);
/[fractional part lost

System.out.printIn("After conversion into int type: "+i);
)

Output

Before conversion: 186.66

After conversion into long type: 186

After conversion into int type: 186

1.3.5 Java Hefia sifuvex

a7 AL SHTIRER & U g 318 O TR HRUITITS! ATIRd Sffdl. 3areRony: |, -, * /3. Java AL
3 YR SRS 3MTed o Wit feet SHTe:

TRY 3ReR, Unary Operator

3B SRR, Arithmetic Operator

fRge 3ifuRex, Shift Operator

fYeeHa SifaeR, Relational Operator

fSeargs SifuReR, Bitwise Operator
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o dIfoTd 3Ty, Logical Operator
o TR1 3HTURER Ternary Operator
o 3{HTZHC 3TORCR. Assignment Operator.

STaT STU¥eR WY (Java Operator Precedence)
Table 1.5 SITaT 3{TUREx WIT (Java Operator Precedence)

Operator Category Precedence
Type
Unary Postfix expr++ expr--
Prefix +-+expr --expr +expr -expr ~ !
Arithmetic Multiplicative *| %
Additive + -
Shift Shift << >>>>>
Relational Comparison < > <= >= instanceof
Equality ===
Bitwise bitwise AND &
bitwise exclusive OR A
bitwise inclusive OR |
Logical logical AND &&
logical OR |
Ternary Ternary ?:
Assignment | Assignment = 4= -=*= = %= &= = = <<= >>=
>>>=

19747 gIRY SITUReX (Java unary operator)
Java unary TIREIHT had Th SRS HTTAH 3Te. JART HTIReR fafde STORI-T HRUITS! dTaRd SiTdTd
3al:

o U®H G AIGqul/HH! HR0|

o 90 377 o vedRH

o T Hed Iac B
STT gAY STIReER SGIeRUL: ++ SATfOT -
public class OperatorExample{
public static void main(String args[]){
int x=10;
System.out.printin(x++); //10 (11)
System.out.printin(++x); //12
System.out.printin(x--); //12 (11)
System.out.printIn(--x); //10
3}
Output
10
12
12
10
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1. SITaT gIRY STUREx JGTERT: ~ and |

public class OperatorExample{

public static void main(String args[]){

int a=10;

int b=-10;

boolean c=true;

boolean d=false;

System.out.printin(~a); //-11 (minus of total positive value which starts from 0)
System.out.printin(~b); //9 (positive of total minus, positive starts from 0)
System.out.printin(!c); //false (opposite of boolean value)
System.out.printin(!d); //true

¥

}
Output:

-11

9

False

2. Java SO SITU¥eR (Arithmetic Operator)
1A B0 HTIRER SRIS, TSI ], OMDR SO HAHR HRUATITS! AR STl o FaHd Tord fobar
T8UH $d Bl

Java SfHITIOTd HTURE SGTeR0l :

public class OperatorExample{

public static void main(String args[]){

int a=10;

int b=5;

System.out.println(a+b);//15

System.out.printin(a-b);//5

System.out.println(a*b);//50

System.out.printin(a/b);//2

System.out.println(a%b);//0

3}

Output:

15

5

50

2

0

4. W19 dve Rve 3if¥er (Java Left Shift Operator)
AT AU RITE SRR << § JeddId 94 (9ed Ul [aFiey ST STaT aIo[al [RI% SRUarITa! ariRa
ST,

SIdT dUe fRITE 3iiuRe’d IR0l

public class OperatorExample{

public static void main(String args[]){
System.out.println(10<<2);//10*2"2=10*4=40
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System.out.printin(10<<3);//10*2"3=10*8=80
System.out.printin(20<<2);//20*2"2=20*4=80
System.out.printin(15<<4);//15*2"4=15*16=240

3}

Output:

40

80

80

240

5. Java Tge fRITe 3ifex (Java Right Shift Operator)

Java YTs¢ fRI0E IR > > Ioa SR My daredn foca SR STal Jiied Yo Joldids
TAAUYTHTAT JTOR Sl

e g e Rive sifRe 3erevu

public OperatorExample{

public static void main(String args[]){

System.out.printin(10>>2);//10/272=10/4=2
System.out.printin(20>>2);//20/272=20/4=5
System.out.printin(20>>3);//20/2"3=20/8=2

3}

Output:

2

5

2

6. Java AND Operator Example: Logical && and Bitwise &

Ufgdll 31¢ ST SRI dlfoihd && JTIRER GURT 3T dURId ATe!. Ufgell 3¢ WY e R ot gusl 3¢
JOd.afgelt 3 @t fdhar @ict sl A<t facamsel & SHiRex AgHt al! 3t quITd! .

public class OperatorExample{

public static void main(String args[]){

int a=10;

int b=5;

int c=20;

System.out.printIn(a<b&&a<c);//false && true = false
System.out.printIn(a<b&a<c);//false & true = false
3}

Output:

false

false

e Java and WW@WW&&W&)
Java AND Operator Example: Logical && vs Bitwise &

public class OperatorExample{

public static void main(String args[]){

int a=10;

int b=5;

int c=20;
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System.out.printin(a<b&&a++<c);//false && true = false
System.out.printin(a);//10 because second condition is not checked
System.out.printin(a<b&a++<c);//false && true = false
System.out.printin(a);//11 because second condition is checked

3}

Output:

false

10

false

11

7. Java 3T} 3TURER I&IEXVI Java OR Operator Example: @isiidd 3iiuRex || Logical || and faearsst
|Bitwise |

dISlierd 3TCR || Ufgell 3 I ey O 3¢ dURId Al ufgall 3fc Widl 3d a¥d ol gERl 3T
JIRId Ufea ofc Wit fhar Wit sryelt a3t faears | sifavex 78w alal 31t Ul .

public class OperatorExample{

public static void main(String args[]){

int a=10;

int b=5;

int c=20;

System.out.printin(a>b||a<c);//true || true = true
System.out.printin(a>b|a<c);//true | true = true
System.out.printin(a>b|ja++<c);//true || true = true
System.out.printin(a);//10 because second condition is not checked
System.out.println(a>bla++<c);//true | true = true
System.out.printin(a);//11 because second condition is checked
s

Output:

true

true

true

10

true

11

8. Java @331 3ffuRex (Java Ternary Operator)

Java Ternary 3{TRERET AR if-then-else WCHCHTS! Th I daall IUI bl STdl SO Java TRITHTHES
YU ITORAT ST, 8T UhHd TR STORER 3MTg Sl i TS o,
Java SX-RI 3{TRCR 341870l Java Ternary Operator Example
public class OperatorExample{

public static void main(String args[]){

int a=2;

int b=5;

int min=(a<b)?a:b;

System.out.printin(min);

s
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Output: 2
9. Java 3IHTS-THE 3fTURex (Java Assignment Operator)
Java 3MITSHE HTReR Fald MR SIReIUS! Th 3. § ATl Ioldidbeld oI drel Saidberd
ISl g HRUGTST aToRa SiTdl.
Java 3fITSTHC 3{TUReXd 34T8RUl Java Assignment Operator Example
public class OperatorExample{
public static void main(String args[]){
int a=10;
int b=20;
a+=4;/la=a+4 (a=10+4)
b-=4;//b=b-4 (b=20-4)
System.out.printin(a);
System.out.printin(b);
3}
Output:
14
16
10. Java 3FT3HE 3HTURER IGIEVI( Java Assignment Operator Example)
public class OperatorExample{
public static void main(String[] args){
int a=10;
a+=3;//10+3
System.out.printin(a);
a-=4;//13-4
System.out.printin(a);
a*=2;//9*2
System.out.printin(a);
al=2;//18/2
System.out.printin(a);
1
Output:
13
9
18
9
1.3.6 SIS AfHT fr G (Decision making and looping Statement)
1.3.6.1 SRS AfSHT faum
e Java If-else faem (Java If-else Statement)
Rt TIIUANITET Java if WeHe AR SITd. 8 §ferd- R qurid: ¥ fdhal Wie. Java AL if WeHed
fafay gR Sirad.
e if statement
o if-else statement
o if-else-if ladder

e nested if statement
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1. Java if faem (Java if Statement)
Java if faU™ SIS IO Od. HISIF T SN d if ATdh Hrffad dd.
Syntax:
if(condition){
//code to be executed
}
CLARE
public class IfExample {
public static void main(String[] args) {
//defining an ‘age’ variable
int age=20;
/[checking the age
if(age>18){
System.out.print("Age is greater than 18");
}

}}
Output:

Age is greater than 18
2 . Java if-else fdYT Java if-else Statement
Java if-else faum SHid R amaol FHRd. HIEIE T SN d if TP SR B YT T™
(else)STH BT Bl ST,
Syntax:
if(condition){
/[code if condition is true
Yelse{
/[code if condition is false
}
JaleXul 1
/*A Java Program to demonstrate the use of if
else statement. It is a program of odd and even number. */
public class IfEIseExample {
public static void main(String[] args) {
//defining a variable
int number=13;
//Check if the number is divisible by 2 or not
if(number%2==0){
System.out.printIn(even number");
Yelse{
System.out.printIn("odd number");
}
}

}
Output: odd number
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3qIerul 2:
public class LeapYearExample {
public static void main(String[] args) {
int year=2020;
if(((year % 4 ==0) && (year % 100 !=0)) || (year % 400==0)){
System.out.printin("LEAP YEAR");
}
else{
System.out.printin(*COMMON YEAR");

k
k

}
Output: LEAP YEAR

3. el 3TuReX (Ternary Operator)

if...else WeHcd BRI HIVAIATST TTUT ternary operator (? ;) STId ATI% bl R qurauaTn g7 U
T AR 3R, SR 31 W 3T R AT URUIH ? TR bl Ol TR, SR 31 It 3, O : =
GRUTH TR el STl

Syntax :
Variable=condition?statement to be executed if condition is true:
statement to be executed if condition is false
3aleul
public class IfElseTernaryExample {
public static void main(String[] args) {
int number=13;
//Using ternary operator
String output=(number%2==0)?"even number":"odd number";
System.out.printin(output);

}

}
Output:

odd number

4.Java if-else-if ®T8Y fau™ (Java if-else-if ladder Statement)
if-else-if TATEX AU THID [AUMHYT TH 37 BRI PR
Syntax:

if(conditionl1){

/Icode to be executed if conditionl is true

}else if(condition2){

/Icode to be executed if condition2 is true

}

else if(condition3){

/[code to be executed if condition3 is true

¥

else{

Maharashtra State Board of Technical Education 19



STaT WTHT-314317 Java Programming-314317

/lcode to be executed if all the conditions are false }
3aler Ul
[*Java Program to demonstrate the use of If else-
if ladder. It is a program of grading system for fail, D grade, C grade, B grade, A grade and A+. */
public class IfEIselfExample {
public static void main(String[] args) {
int marks=65;
if(marks<50){
System.out.printin("fail");
}
else if(marks>=50 && marks<60){
System.out.printin("D grade™);
}
else if(marks>=60 && marks<70){
System.out.printin("C grade™);
}
else if(marks>=70 && marks<80){
System.out.printin("B grade™);
}
else if(marks>=80 && marks<90){
System.out.printIn("A grade™);
Yelse if(marks>=90 && marks<100){
System.out.printin("A+ grade™);
Yelse{
System.out.printIn("Invalid!™);
)

}
Output: C grade

Program to check POSITIVE, NEGATIVE or ZERO:
public class PositiveNegativeExample {
public static void main(String[] args) {
int number=-13;
if(number>0){
System.out.printin("POSITIVE");
Yelse if(number<0){
System.out.printin("NEGATIVE");
Yelse{
System.out.printin("ZERO");
b
}

}
Output:

NEGATIVE
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5. ﬁ@sw‘ézﬁ? (Java Nested if statement)
LS IH Wl guT 3 SGAN if sl GRiad. I, SR Al HIeH I 3R dvd a1 S i
Hfse Hraffad gla

Syntax:

if(cond

ition){

/Icode to be executed
if(condition){

k
ki

/Icode to be executed

3qTgur:
/lJava Program to demonstrate the use of Nested If Statement.

public
public

class JavaNestedIfExample {
static void main(String[] args) {

//Creating two variables for age and weight
int age=20;
int weight=80;
Ilapplying condition on age and weight
if(age>=18){

if(weight>50){

k
k
i

System.out.printIn("'You are eligible to donate blood");

Output:
You are eligible to donate blood

6 .SITdT1

g wede (Java Switch Statement)

oA fgd Wede Tald URRUATAYT (Multiple cases)T& faUT HAf<d @d. § if-else-if TSR
YR g, o Wede 1ge, e, g, AN, T SR, K i1 a1ge, ie, e SMfr an IR

PTa! YR YHRINE B B, Java 7 TR, I| Rad WeHeqd R e e,

Syntax:

e Yt oo Geidt Uah fohar N TReT 31 [l

BH(case) Tog had Rad TRURM USRI SR aaH 318, de(case) Hed Mfead fdhal
fRR 301 3Tawgeh 3iTe. § RRUSTET TRarHl < g,

&Y (case) U G R0 3MaRID R, GWidhe JedrA dledid, d Harsd-crsd I Udd
H.

Java 9 TaRIURM S8, ¢, S, AT, T i1 T 3rmal.

TS ¥ W CHCHE 5 TeHc 3R dhd o Ufasd 3. ST a0 s WeHeudd dighad, degl
d g sifiaadi-ar a0 381 ARG, SR 5% T e emd ], R d Jeid &y araad.

HY FgH SIhiee Aad 3R Adhd of U5 3T

switch(expression){

case va

luel:
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//code to be executed:;
break; //optional
case value2:

//code to be executed,;
break; //optional

default:

code to be executed if all cases are not matched;

k
3TEoT

Program to check VVowel or Consonant:

If the character is A, E, I, O, or U, it is vowel otherwise consonant. It is not case-sensitive.

SwitchVowelExample.java

public class SwitchVVowelExample {
public static void main(String[] args) {

char ch='0"
switch(ch)
{

case 'a"

System.out.printIn("VVowel");

break;
case 'e":

System.out.printin("Vowel");

break;
case 'i";

System.out.printIn(*VVowel");

break;
case 'o";

System.out.printIn("VVowel");

break;
case 'u':

System.out.printin("Vowel");

break;
case ‘A"

System.out.printIn("VVowel");

break;
case 'E"

System.out.printin("Vowel");

break;
case'l":

System.out.printin("Vowel");

break;
case 'O"

System.out.printin("Vowel™);
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break;

case 'U"
System.out.printin("Vowel™);
break;

default:
System.out.printIn("Consonant™);

¥
¥
¥

Output:
Vowel
1.3.6.2 GI'IEITH?.an:Cr (Loops in Java)
STET IR U YT Udh YT 3fdh ded] G-RIgRiT HRUTTTST dToRal SiTdll. YrRTgeirat e Afgd sraeam,
qUTST AR FRIBRY delt ST,
Java Al 9 9RA for loops 3ATRd.
o RIUd BR U Simple for Loop
o R -39 {haI TEFY BR YU For-each or Enhanced for Loop
e QA WX U Labeled for Loop
1.Rrga wIk gu( Simple for Loop)
3T RIS SAR™A & Udhdl, HISTA AT Sfpre/fefhtic Fg TURY Adwal. a1d IR YT SR
1. 3MARIARRE: 8 IR R 31T St Thal U Y= ATedTaR ST TuTel Sifd. Y, 3190 eRuad
SR o Taal fdhar snefia 3RR™IAES Hod @RTTA aUF bl df Th Ud 3T 3.
2. 3T B gURY 3fC TR St YA oot Ut TR TURITATTST SHaTd SHTOTeR ST, 31 Wiet gisudd et
AU = Mgd. d WX a1 Wie THaR gferdd o URd Bl AT 3MTg. < T Y 31T e
3. 91e/4e: ¥ RNUad Jed aredd fbar ot a3a. ff T U 3re 3R,
4. T3y TR ofe 3 BIsudd Ud® a3t qud fau™ Sraffad od Srd
for(initialization; condition; increment/decrement){
//statement or code to be executed }
3GTeT:
ForExample.java
/[Java Program to demonstrate the example of for loop which prints table of 1
public class ForExample {
public static void main(String[] args) {
/[Code of Java for loop
for(int i=L:i<=10:i++){
System.out.printIn(i);
}

}}
2. SITaT eS8 WIR U Java Nested for Loop

SR gU=IT qUAR HBR U 3d R ATl Xes BR U 3R WU, ST aTel U Hrff-ad gial dagl SHia
U gufuo wraffad grd

3<CTeXUT: Example

NestedForExample.java
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public class NestedForExample {

public static void main(String[] args) {

/loop of i

for(int i=1;i<=3;i++){

/lloop of j

for(int j=1;j<=3;j++){
System.out.printin(i+" "+j);

Hlend of i

}Hlend of j

¥
¥

Output:

11

12

13

21

22

23

31

32

33

3. BIX -39 fdhaT T8 WIR U (For-each or Enhanced for Loop)

T STarHeRd 3R fdhaT T Cogd HRUTTITS! aToRal ST, JTeaT JUUEHT dToR0! Y 318 HRUT TRTAl Yoo
JIEAUATE ST JETEHY IR JTIRUA STaRI el ATal,

T ICHIAT AYRTR BRI Hd 301 FHERiDER 161, 8 uRUIN TRTTaHS U6 -Tdh e 9ed WRd
CaGH

Syntax:

for(data_type variable : array_name){

}
3clgur:
ForEachExample.java
/lJava For-each loop example which prints the elements of the array
public class ForEachExample {
public static void main(String[] args) {
/[Declaring an array
int arr[]={12,23,44,56,78};
/[Printing array using for-each loop
for(inti:arr){
System.out.printin(i);
}
}
}

Output:
12
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23

44

56

78

4 A9d BIX gU(Labeled for Loop)

UAD UT! 19 3 Xehd. 3 HRUGRITA!, 31 for loop =T et diael IR S BR U ATIRdH
B SUYH 3T HRUI AU U] ARy Wigd/ g 39 bl
Syntax:

labelname:

for(initialization; condition; increment/decrement){

/lcode to be executed

}
3GTeT:
Example:LabeledForExample.java
/A Java program to demonstrate the use of labeled for loop
public class LabeledForExample {
public static void main(String[] args) {
//Using Label for outer and for loop

aa:
for(int i=1;i<=3;i++){
bb:
for(int j=1;j<=3;j++){
if(i==2&&j==2){
break aa;
}
System.out.printin(i+" "+j);
}
}
2
Output:
11
12
13
21

5. Java while U (Java While Loop)

Java while U= ATIR YR T YT TRAR ARIGT HRUATITS! (AfEH gfera e v gisudid aroRan
while U g Rdle 3% X e WUH M STd. TRIgx 6! ST fAfd 99, 9es01 U araRudr fRIeRY
ISR

Syntax:

while (condition){

/[code to be executed

increment / decrement statement

¥
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3qIgIIT:
WhileExample.java
public class WhileExample {
public static void main(String[] args) {
inti=1;
while(i<=4){
System.out.printin(i);

6. § TTSA U (Java do-while Loop)
§ RIS § Seifce e 318, S 3RI1dd 3t YUl gieudd i saiddl §-g1 J81 araddl. TRIgeial S
A e 3T TRTaT fHM Udhal U Hif-ad H0l aad SN, S-%5d qU aluRugrE!
fRIBRY ol STTd. Java do-while U Tfagie dheld U FUATd. UL, while loop 3T for loop =T fawRia,
do-while TU Sietedm Yact R qURT. Java do-while U fHHM Tewhal SR BT STdl HRUT U
SIS Ryl qurelt 9T,
Syntax:
do{
/lcode to be executed / loop body
/lupdate statement
}while (condition);
JCaIgluT:
DoWhileExample.java
public class DoWhileExample {
public static void main(String[] args) {

inti=1;

do{

System.out.printin(i);
i++;
Jwhile(i<=4);

utput:

O QYWY
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7. SIGT 9% WKeHe java break statement
o Olgl qUIN Sb WTHE 3MGesd, dogl U AlSSdld 8 chal SiTdl ST qu-iaR Géld WeHedr Uiy
e Java 3% WcHedl IR qU fhar f&a Redic sb HRUTES! Far o). § Ffdy Rudia viumr=n
AU UaTE Wied HRd. S qu=AT S1add, O Bad Sdid qU drsd.
o U SITAT 8 W cHe T4 UhRAT qUHE ITUE Rl S B for loop, while loop 30T do-while
loop.
Syntax:
jump-statement;
break;
3CaIgXUT:
BreakExample.java
/[Program to demonstrate the use of break statement inside the for loop.
public class BreakExample {
public static void main(String[] args) {
/lusing for loop
for(int i=1;i<=10;i++){
if(i==5){
//breaking the loop
break;

¥
System.out.printin(i);
k
I

Output:
1
2
3
4

8. dfe=g ¥ede (Java Continue Statement)

o Hicg WcHe U Held WaRAY IR SITd Sicg] JraTal U Jeid IRIGTIaR i oiid arTd. §
for loop f&aT while loop g aTIRT SIS, Y.

o U dI¢ SAUTMITS! Java continue }eHe TR SiTd. 1 WRITHT 9aH UdTg d1e daal ST ey
U IART DI Tl T U FadId, o Had M U a1 3.

o 3TV STAT Hie-g WerHe 4 UHRAT quHL dToRe Xl o1 &1 for loop, while loop

Syntax:

jump-statement;

continue;

3GTIgIT:
/[Program to demonstrate the use of continue statement inside the for loop.
public class ContinueExample {

public static void main(String[] args) {
[[for loop
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for(int i=1;i<=6;i++){
if(i==5){
/lusing continue statement
continue;//it will skip the rest statement

¥
System.out.printin(i);

ky

utput:

oM WNBRE QYWY

1.4.1 3R (Java Arrays)
3R BT RIAeR Uh R gedhiar WIg 31T SaTd HERT R T 3RId. 3] SraT SRAD gchidl(elements)
Tod A3 dd(fixed set) 9 Vbl Java A 3R SIHHMOBI-NUTRT 318, 3R Ufgal °ceh 0T
STHAMNIGR TURT BT SITdl, GERT Ued 11 FeIidTeR TufRd FHar Sl for 3R,
3R G THR 3Ted.
1. RiTa SIHTEA 3R Single Dimensional Array
2. g3t 3R Multidimensional Array
Rivrar sTawREa SR Single Dimensional Array in Java
Java Aied 3R O HRvgrId) Ridad Syntax to Declare an Array in Java
dataType[] arr;

(or)
dataType [Jarr;
(or)
dataType arr[];
Java U 3R RITYAT  Instantiation of an Array in Java
arrayRefVar=new datatype[size];
Java array 1 Jalex, o1 3oy \?ﬁ'iﬁﬁﬁ(declare), g (instantiate,), sﬁﬁTQ'c'(, initialize) &flﬁffaﬁ
(traverse YhRUMR 31'@?[
class Testarray{
public static void main(String args[]){
int a[]=new int[5];//declaration and instantiation
a[0]=10;//initialization
a[1]=20;
a[2]=30;
a[3]=40;
a[4]=50;
[[traversing array
for(int i=0;i<a.length;i++)//length is the property of array
System.out.printin(a[i]);
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3s
Output

10

20

30

40

50

class Testarray1{

public static void main(String args[]){

int a[]={10,20,30,40,50};//declaration, instantiation and initialization //printing array
for(int i=0;i<a.length;i++)//length is the property of array

System.out.printin(a[i]);

3s

Output

10

20

30

40

50

o FEIMATH 3 Multidimensional Array in Java

ST Uadi(row) SATOT WiH(column) SR SIHADIGHS TR dal SIdl (SaTal Hiced BIH quid
FRUIdId).

Java A 3R OIS Hrugrard! fRide( Syntax to Declare Multidimensional Array in Java)

dataType[][] arrayRefVar;

(or)

dataType [][]JarrayRefVar;

(or)

dataType arrayRefVar[][];

(or)

dataType [JarrayRefVar([];

Java Aed 3 RITYAT (Example to instantiate Multidimensional Array in Java)
int[][] arr=new int[3][3];//3 row and 3 column

Java 9e8 93Tt 3R sfAfRTTe Hruar g
Example to initialize Multidimensional Array in Java
arr[0][0]=1,;

arr[0][1]=2;

arr[0][2]=3;

arr[1][0]=4;

arr[1][1]=5;

arr[1][2]=6;

arr[2][0]=7;

arr[2][1]=8;

arr[2][2]=9;
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'cITg'&n'QTlfl’f 3 IEIRRT (Example of Multidimensional Java Array)
class Testarray3{
public static void main(String args[]){
/ldeclaring and initializing 2D array
intarr[][]={
{1,2,3},
{2,4,5},
{4,4,5}
o
/lprinting 2D array
for(int i=0;i<3;i++){
for(int j=0;j<3;j++){
System.out.print(arr[i][j]+" );
¥
System.out.printin();
3
Output
123
245
445
1.4.2 Java &I (Java String )
Java A9, T €1 gad: T sifssiae TR St R (char) Jedial A g=iad. guifdt 3R (character array). Java
&7 yATOE T .
Example
char[] ch={‘A’,’m’,’r’,’v’,’t’,’v’,’a’,’h’,’1’,’n’,’1’}
String s=new String(ch);
or
String s="Amrutvahini";
W@TW compare(), concat(), equals(), split(), length(), replace(), compareTo(), intern(), substring()
IR RETAR SHIRRT UGS 3 Ugd! GRadl. S.
ST T SuRad=id(immutable) 38 WU o dGac oTs, Rdhd ATel. ST U HIUITG! ReTT dGadl
deg] U -TdIH 38R (instance)ddR &l S,
YR, @"T 81 qUITal HH(Character sequence) 3. R Java e, ]%A‘T ARG CSES object 318
Sit quifean saTe UfafAfia . java.lang.String T T Sifeside TR HRUITITS! ATURAT SIT.
R Sifssiae TUR HIUAT™ GF AN 3Tgd:
1. @‘T fecd §ﬁ’(5tring literal)
2.9 W(new keyword)
SIEI @T[ ﬂm(String literal) Q%f[ 3{ddRUl(double quotes) dIU=- dIR G| 31’I%r B'C."IBTUH?f:
String s="Welcome";
< dlaegR(new keyword) By new keyword
String s=new String(""Welcome™");
3GTeuT : StringExample.java
public class StringExample{
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public static void main(String args[]){

String s1="Amrutvahini";//creating string by Java string literal

char ch[]={P",'0",I')'y','t')e",'c",’h’,’n’,’1’,’¢c’};

String s2=new String(ch);//converting char array to string

String s3=new String("'Sangamner");//creating Java string by new keyword

System.out.printin(sl);

System.out.printin(s2);

System.out.printin(s3);

3s

Output:

Amrutvahini

Polytechnic

Sangamner

RET NI String class

T FA 3% UG uRHIfT ol Sarges mgTel R HiHgerR= fafay H™ quf exar dar.

Table 1.6 A% HTE! WHFI: ATORT SITUMAT R gt AT Al B Yag 3ied.
Table 1.6 SITaT & FART Ul (Java String class methods)

Sr.No. | Method Description
1. | char charAt(int index) It returns char value for the particular index
2 fafdry At auf oo wa wd
2| int length() It returns string length
RAEUEISICIECER]
3. | String substring(int It returns substring for given begin index.
beginindex) ? feoiear sy Fd=IerTe! Haie T IRd &
4. | String substring(int | It returns substring for given begin index and end
beginindex, int endindex) index.
? fedewn amy <349 3nfdr TS SSaudrdl gafy
TR .
5. | boolean It returns true or false after matching the sequence
contains(CharSequence s) of char value.
JUT G HHTRA YR o WX True fdval 3
false TR Pxd.
6. | Static String | It returns a joined string.
join(CharSequence delimiter, | d Sgae f&T fAredd.
CharSequence... elements)
7. | static String | It returns a joined string.
join(CharSequence delimiter, | 3 sieaeh i fesaq.
Iterable<? extends )
CharSequence> elements)
8. | boolean equals(Object | It checks the equality of string with the given
another) object.
& faciean silsiaearg RET=I FHIAT U,
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9. | boolean isEmpty() It checks if string is empty.
@"Tﬁaﬁ A W true HU Bid

10. | String concat(String str) It concatenates the specified string.
7 Ffdy e S,

11. | String replace(char old, char | It replaces all occurrences of the specified char
new) value.

2 FfEy auf gearem Id e Afid e,

12. | String replace(CharSequence | It replaces all occurrences of the specified
old, CharSequence new) CharSequence.

2 Ry 9uf saren 9d gemin gafkid #1a.

13. | static String | It compares another string. It doesn't check case.
equalslgnoreCase(String am =l o FQ. § case JUNIT ATEY.
another)

14. | String[] split(String regex) It returns a split string matching regex.

%W%‘TW regextR_dEb_Qﬁ.

15. | String[] split(String regex, int | It returns a split string matching regex and limit.
limit) & regex 30T FafeT Y@ URT fere R .

16. | int indexOf(int ch) It returns the specified char value index.

g fAféy auf gea fdere wd @wa.

17. | int  indexOf(int  ch, int| It returns the specified char value index starting
fromIndex) with given index.

g fadten fdwieury g& gomt ffdy auf g
fcRTie IRd Fx.

18. | int indexOf(String substring) | It returns the specified substring index.

¢ ey wafe fdsrie wa s

19. | int indexOf(String substring, | It returns the specified substring index starting with
int fromindex) given index.

7 faden FdxieurE g skt Rfdy e
SIHHTOIDBT TRA B

20. | String toLowerCase() It returns a string in lowercase.
d eeRBbEH T TRd .

21. | String toLowerCase(Locale I) | It returns a string in lowercase using specified
locale.
? [y dida e deRGIHeE T T IRd
.

22 | String toUpperCase() It returns a string in uppercase.
d RHIAL Th RET TRd .

23. | String toUpperCase(Locale I) | It returns a string in uppercase using specified
locale.
g Ffy dida aoe SR&GaHe U6 RET WA
B,
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24 | String trim() It removes beginning and ending spaces of this
string.

d a1 RET=H goara SNfor acd! ST dhigH cra.
o5 | static String valueOf(int value) | It converts given type into string. It is an overloaded
method. feded THRIAT RETHe TUiaRd HRd. gt
T SRS Usd 3.

3GIgRul:
/I Alphabetical ordering of strings
class StringOrdering

{
static String name[] = ("Madras", "Delhi", "Ahmedabad", "Calcutta”, "Bombay");

public static void main (String args[ ])
{
int size = name.length;
String temp = null;
for (inti =0; i <size; i++)
{
for (jot j = i+l; j < size; j++)
{
if (name [j .compareTo (name [I] ) <0)
{
Il swap the strings
temp= namel[i];
name[i] = name[j];
name[j] = temp;
}
for (inti =0; i <size; i++)
{
System.out.printin(namelil);
¥
}}

(Program produces the following sorted list)Output:

Ahmedabad

Bombay

Calcutta

Delhi

Madras

1.4.3 &1 9% IR (String Buffer class):

fRETTawR 81 R TraaRe o o, R fAfda afeie R auR #va, R KEaw dafis aida s
qrelt 3foT T e ePF gUTRd a9, WehdId. STl RS HeHRT qafe uTe] /bl fahar
RRETewR Tt
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Table 1.7 STaT RETEHR T Ut

Method Task

sl.setChartAt(n, 'x) Modifies the nth character to x
n T qUItell x A8 dgad

sl.append(s2) Appends the string s2 to s1 at the end
Qact s1dl @"T s2 Sited

sl.insert(n, s2) Inserts the string s2 at the position n of the string s1
f\%ﬁT s1 T n RYTIAIR @‘T s2 gTeld

sl.setLength(n) Sets the length of the string s1 to n. If n < sl.length () sl is
truncated, If n>sl.length() zeros are added to s1
@T s1 3 dfel n aR YT dRd. SR n < s1l.length () s1 DI e,
R n>s1.length() 3R R s1 L I SISl STl

RS FIATBUARIIST o IS8T :
class StringManipulation

{

public static void main(String args[ ])
{
StringBuffer str = new StringBuffer("Object language™);
System.out.printin("Original String :" + str);
// obtaining string length
System.out.printin("Length of string :" + str.length());
/I Accessing characters in a string
for (int i = 0; i < str.length(); i++)
{
intp=i+1;
System.out.printIn(*Character at position "+ p + "is" +
str.charAt(i));
}
Il Inserting a string in the middle
String aString = new String(str.toString());
int pos = aString index0f(" language™); str.insert(process,” Oriented ™);
System. out. printIn(*Modified string " + str);
/1 Modifying characters
str.setCharAt(6, '-);
System. out. printIn(*String now " + str);
/I Appending a string at the end
str.append(" improves security.");
System.out.printin ("Appended string " + str);

k
¥

Output of Program would be:
Original String : Object
Length of string : 6
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Character at position : 1is 0

Character at position : 2 is b

Character at position : 3 is j

Character at position : 4 is e

Character at position : 5is ¢

Character at position : 6 is t

Modified string : Object Oriented language

String now : Object Oriented language

Appended string : Object Oriented language improves security.

1.4.4 ®FX (VECTORS):

java.util TpoTHed RaeR FA THIAY 3115, AT JITET aTR Gaex WU @l SURT A S-S
3R TR HRUGMTS] Bl SIS, bl Sl HIUATG] FebRedT 30T HITATe] YT 9% 39 Xhdl. T
THIY U MARIS g1, 3R goldul aex T AL el 913> ehdld. aex T TavHTol SRYHTl
TIR Pl SITdTd.

Vector intVect = new Vector( ); // HTHRIRIERT iffid 0!

Vector list = new Vector (3); // STRIEE HIf¥d B0

Vector list = new Vector (5,2); // 3R 30T dTe 1T Tifid B0l

I FCFeR:
1.Vector (): RIS &HT 10  SIhice e daR B
IS

Vector intVect = new Vector();
2. Vector(int size):
THh deR IR Rl e YRS &HdT THRIEAR [y deft .
JGIeX Ul Vector list = new Vector (3);
3. Vector(int size, int incr):
TP e AR B! sardl YRS & STHRIGR AfEY drett SITd 30T a1g incr gR FEE el SiTd. Tdie
Jo! Raedl MHR TG Al [GRH dIey HRUTNTe! Uehid! Tt fAfdy &
3l Ul : Vector list = new Vector (5,2);
4. Vector(Collection c):
T Qae? dIR Bl S Ha- ¢ d gcdh .
W& &1 B DIUTE! ATHR WYl T JRTAT ae? iitd dhell SIS, bl DR THere el 3R
T AT AT oS> [hcll. 3ATE], ST SBR FGH Hal o), AT AThs Gaed dhal oifs, dhd HATOT
A e -1 Saell OS> Vehd. T&Td 34, AT, IRT BR AgHl MGy dalel 0l avad
3T,
TFET™ N IS BRIS AT
1. I WISAUITITST gy ARyl ARiT 317G,
2. BRI fUF SRL ABdTel =M TG Yol FTgd BRI el dTIR Dl ST, dhll.

3. AMIRAHATIR 3T Je AL T oG ATOT geg el
Table 1.8 @R UKd! (Vector Methods):
Method Task
v.addElement(item) Al ae] THg bl e shsdl
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Adds the item specified to the list at the end

v.elementAt(10) 10T I ATd gl

Gives the name of the 10th object
v.size() JURYT axa ST ol

Gives the number of objects present
v.removeElement(item) gdayd iy ey $Igd crba

Removes the specified item from the list
v.removeElementAt(n) el el RIMIAR SIfgd 3ICH Bl cldhd

Removes the item stored in the nth position of the list
v.removeAllElements( ) Tt 9d gedh dIg crdhd

Removes all the elements in the list
v.copylInto(array) YA SRAE TG e PHIUt Hd

Copies all items from list to array
v.insertElementAt(item, n) | n ST RITTER TTcH dTad!

Inserts the item at nth position

v.capacity()

T QI IAHA &HdT R fuaTTa! ITem aroR bl S,

It is used to get the current capacity of this vector.

v.contains(item)

I Ry ges e d 99 firesad.

It returns true if the vector contains the specified element.

v.equals(item)

? JHFaAe! Ay sifeciaed! aexdg Jorl HRUARIS! aruRa
S,

It is used to compare the specified object with the vector for
equality.

v.containsAll()

R aened Sy BT 9d Uceh 3fdid &R d I URd Jsdl,
It returns true if the vector contains all of the elements in the
specified collection.

firstElement()

§ Gacdl Ulgdl Ucdh [HSAUarTa! aTRal Sidl,

It is used to get the first component of the vector.

v.lastElement()

? ®dedl Ydcdl Ucdh [HeSTuaITa! aTaRal Sirdl.

It is used to get the last component of the vector.

I TGN :
import java.util.*;
public class

{

public static void main(String args[])

{

/[Create an empty vector with

initial capacity 4

Vector<String> vec = new Vector<String>(4);

/[Adding elements to a vector
vec.add("Tiger");
vec.add("Lion");
vec.add("Dog");
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vec.add("Elephant");

/ICheck size and capacity

System.out.printIn(Size is: "+vec.size());

System.out.printIn("Default capacity is: "+vec.capacity());

/IDisplay Vector elements

System.out.printIn("Vector element is: "+vec);

vec.addElement("Rat");

vec.addElement("Cat™);

vec.addElement("Deer");

/IAgain check size and capacity after two insertions

System.out.printIn("'Size after addition: "+vec.size());

System.out.printIn("Capacity after addition is: "+vec.capacity());

/[Display Vector elements again

System.out.printIn("Elements are: "+vec);

/IChecking if Tiger is present or not in this vector
if(vec.contains("Tiger"))

{

System.out.printin("Tiger is present at the index " +vec.indexOf("Tiger"));

}

else

{

System.out.printin("Tiger is not present in the list.");

¥

//Get the first element
System.out.printIn("The first animal of the vector is = "+vec.firstElement());
//Get the last element
System.out.println ("The last animal of the vector is = "+vec.lastElement());

}

}
Output:

Sizeis: 4

Default capacity is: 4

Vector element is: [Tiger, Lion, Dog, Elephant]

Size after addition: 7

Capacity after addition is: 8

Elements are: [Tiger, Lion, Dog, Elephant, Rat, Cat, Deer]
Tiger is present at the index 0

The first animal of the vector is = Tiger

The last animal of the vector is = Deer

Table 1.9 3R 3for %TE? afid vd (Difference between Array and Vector)

3 (Array) TR (Vector)

3R BT T8l

TR BT U a7 3T

Array is not a class. Vector is a class.
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3R U Kledh HART SfcllbRM. FIR U SRS HAERT Sefih e,

An array is the static memory allocation. Vector is the dynamic memory allocation.

3RTL YR ¥l JTOR SfTd ATeId QHRIA YW FAHG T a0 bl Sl

Worapper classes are not use in array. Worapper classes are use in vector.

Syntax :intarr [ ] = new int [4]; Syntax :: Vector list = new Vector (8)

Primitive type data element stored by array. Non-primitive type data elements stored by vector.

3RAY, Uch WISUURIISI MU PIEUINIS! | FIRHE, UCHh SISUATIIS! 30T BHIGUIRIS! Ul

PIUTATE! UGl U dedl S1d Aeid e el SITdTd.

In array, no methods are provided for adding and | In vector, methods are provided for adding and

removing elements. removing elements.

AR, 3R g1 FMiEd-aietd [T 3. IR TR AR HTICH SIS 0T Hlg Ul

After creation, an array is a fixed-length structure. | I3t QT BHR MARIHIIIR dTg bl fdhal
TG B Wb,
The size of a Vector can grow or shrink as needed to
accommodate adding and removing items after the
vector has been created.

Array is unsynchronized. R RIS 38,

3R SH T 3. Vector is synchronized.

3RgR YA PR BERY aIey ohall STd. Fixed- | @acded, BURI SAHMHGER dIcy Hd.

size memory allocates by the array. In vector, memory allocates by the dynamic.

RO ThM YHR TeHe 3MTg. ack A fafdy TR Tfedc 3irgd.

An array is a homogeneous. Vector are heterogeneous.

1.4.5 4R T (Wrapper classes):

®ICR FACIOR , TRATE, TNT, TRGCR ATl Sq URW 3HTeH ST UHR BIAI Xbhd ATeId. STAHe Sreied
IR FARIET TR e e Sl TR SHisolde YHRId S aidRd bl SIS dhdld. lang Udvel. JRUT 118l
ST UHR 0T i Hefd YR 37 UHR aRiad. java.lang Udhord 3TS a1 SiTamHed Y0R Gy U Sia@d
ST, 3176 YR i<t arel areft faeft orme:

Table 1.10 YR 99

Primitive Type Wrapper class
boolean Boolean

char Character

byte Byte

short Short

int Integer

long Long

float Float

double Double

STeraIad T Autoboxing :
Jerexuny, byte to Byte, char to Character, int to Integer, long to Long, float to Float, boolean to Boolean,
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double to Double, and short to Short.

Wrapper class Example: Primitive to Wrapper

/lprogram to convert primitive into objects Autoboxing example of int to Integer
public class WrapperExamplel

{

public static void main(String args[])
{
/[Converting int into Integer
int a=20;
Integer i=Integer.valueOf(a);//converting int into Integer explicitly
Integer j=a;//autoboxing, now compiler will write Integer.valueOf(a) internally
System.out.printin(a+" "+i+" "+j);
¥

}
Output:

20 020
SMFSITRIT Unboxing :
RECRCIERIECI
Wrapper class Example: Wrapper to Primitive
Program to convert object into primitives Unboxing example of Integer to int
public class WrapperExample2

{
public static void main(String args[])
{
/[Converting Integer to int
Integer a=new Integer(3);
int i=a.intValue(); //converting Integer to int explicitly
int j=a; /lunboxing, now compiler will write a.intValue() internally
System.out.printin(a+" "+i+" "+j);
1}
1.5.1 PRgdX 3for AYs (Constructors and methods )
1.5.1.1 P¥¢dcX

STaT HcdeR Java Constructors ATaT YT [ARIY THRA Tgdid(method) JUIE xd, I 3ifesiae daR
DHeTAR WAl HRY DHUUTY & ST,
HIcged] AR WAV TR

> mﬁ (Constructor) ATd aﬂmﬁ(class) 3gd

> o e ersu Rfdy ovd 16id SATE Y GFTHRUN d Fid IGTeR0T R Hald
1.5.1.2 Java {ed e Wede Return Statement in Java
Java H@ﬁﬁ@?ﬁ?@ﬁﬂ’
Java UIfETHY, e WeHedr AR sldbdl sHdasenaul ol STedraR Jed URd HRUGRIS! dhal SiTl.
quaeia e Releqa qu Bfed gisa YT HuReRgR Yeid fauMiss gas dd sed.
UGdiae- §ed Ud B0l Returning a Value from a Method
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g7 e YRHT Ugeitean ~adt Red e siawasd 3ife. RO Yo Rd HRugrrd! Red dias arRal
S,

BTz e UHRIe HIurarg Red Rt axadmdl U4, 158 UG- &ed e HRuamE Yad S
HUBTR TR RFad].

Syntax:

return returnvalue;

returnvalue st e AT
3GTgIIT:

public class SampleReturnl

{

/* Method with an integer return type and no arguments */
public int CompareNum()

{
intx=3;
inty =8;
System.out.printin("x ="+ x + "\ny =" +y);
if(x>y)
return x;
else
returny; }
public static void main(String ar[])
{
SampleReturnl obj = new SampleReturnl();
int result = obj.CompareNum();
System.out.printIn("The greater number among x and y is: " + result);
3
Output:
x=3
y=8

The greater number among x and y is: 8

1.5.2 HXcFed YBR (Types of Constructors)

3 UHRY Heaex 3R

181l Hweaex (Default constructor):

PIUAT! URTHIER el hIcdcX (No argument constructor) Sithiee hXcdc? U 3iS@aT ST, C
++ AT, ATRGAM fAfgad HIvdel Sihlee fhal IRTHICIZS Heae? 9N Java 3OS SIhiee
HCIEX dIR HRdl TN (C++ THUN Sihiee Hcdex WUl TRE Sihlee Hcdexdl parent
default constructor ®Id PRl T C++ T fqURIG, SraT At fShice Hcacr Yo Sel RS
Sithiee TeiaR URY &dl (HATHS Jed 0 WUH HRY dHell SIard, o= e Wic (false) WU $HRY
D SITaTd IO RS (null) TEUI SR el SITdTa).

THIT: Sithlee PRI U= ST & Moy Program to calculate area of rectangle using
default constructor

class Rectangle
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{
int1,b,a;
Rectangle()
{
1=135;
b=12;
}
void GetData()
{
a=I*b;
System.out.println ("Area of Rectangle is : "+a);
}
}

class RectangleDefaultConstructor

{

public static void main(String args[])
{
Rectangle Rect = new Rectangle();
Rect.GetData();
}
}
2 W‘lﬂmm (Parameterlzed Constructor):
WRHicY 3R Hgdedl IRHICSS Hegder UM 3G oiid. SR I Wa:- T & egye
FA Bics SHRIARS ST A R IRTHICgwS heae dIu]
TR ﬁmﬂm PRI qIU=- SATATd &S5 MY Program to calculate area of rectangle
using parameterised constructor
import java.io.*;
class Rectangle

{
int ,b,a;
Rectangle(int x, int y)
{
I =x;
b=y,
}
void GetArea()
{
a=I*b;
System.out.println ("Area of Rectangle is :"+a);
}
}
class RectangleParameterisedConstructor
{

public static void main (String args[])

Maharashtra State Board of Technical Education 41



STaT WTHT-314317 Java Programming-314317
{

Rectangle r1=new Rectangle (10,25);

rl.GetArea();} }
1.5.3 PICFER NGNS
a1 49, 30 HUSY IRE HCaex GRAlS H& dhdl. Heder ARSIl RS AT
WRTHICIE THTUET TR Hcacy SuaTe Udheu T T Bl ST, X Sluida- Yddh HgdeR ded
B HE b,
3ale U
Qe STaT WIITHAS 3T FARTHS AT HIede aruvd 3HTgd.

public class Student

{

/linstance variables of the class

int id;

String name;

Student()

{
System.out.printin ("this a default constructor");

}

Student(int i, String n)

{
Id=1i;
Name =n;

}

public static void main (String[] args)

{
//object creation
Student s = new Student ();
System.out.printIn("\nDefault Constructor values: \n");
System.out.printin ("Student I1d: "+s.id + "\nStudent Name: "+s.name);
System.out.printIn("\nParameterized Constructor values: \n");
Student student = new Student (10, "Avanish");
System.out.printIn("Student Id: "+student.id + "\student Name: "+student.name);
}

}

Output:

this a default constructor

Default Constructor values:

Student Id : 0

Student Name : null

Parameterized Constructor values:

Student Id : 10

Student Name : Avanish

1.5.4 AR 316 AYT (Nesting of methods)

Sl 3{TIRER (dot operator) ATIRE GARTHT (class) UGd Wad &1 aiTi 3Hieideg (class object) (fhaT W:
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Tl Bict Pl SIS, Webd. AU I UG 38, TETRT U™ (method) TTd TURR QT (class) Tl
ST UGdIgR(method) Hid Pl ST, R, ATAT ARST 3Hith HYS TUrdrd.

TRITH: ARET SHTF AYS TR H= g9 GBATUD Fatd TSt WA et

import java.io.*;

class nesting

{

int m,n;
nesting(int x,int y)
{
m=x;
n=y;
}
int largest()
{
if(m>=n)
return (m);
else
return (n);
}
void display()
{
int large=largest();
System.out.printin("largest value="+large);
}
}

class nestingTest

{

public static void main(String args[])

{

nesting nest=new nesting (50,20);
nest.display();

¥

}
Output:

largest value =50
155 WIG’FI‘IE?GHT@E (Command line argument)
FHHS AT STHE 8T UITH AT I 966! U1 dhardl SFGHC 38, SiTal TIHHE S ag- e
30 U WY 38 HRUT A T Ugdiredm e WRiiexar U e R skaed {1 wguH dufed o
ST,
IIERT : FANT SHI TTAadTI, Tl FHIS a15- MgHcy WBUH Ffdy o @

java Demo argl arg2 arg3

1. A URIbRI i BRI BIFBIRRA Hifgd! MIGY HRUARIST HHiS g SdHc TR
SIS Q.

2. A1 HHTS AR YH T TR HIVda! So ATal .
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3. Hifgdl R WU U el Sl

4. d AT G UG- String args B9 &R & ST,
WTaT HHIS A5 AgHeT Ripvarandt v
class Demo

{
public static void main(String b[])

{

System.out.printin ("Argument one = "+b[0]);
System.out.printin ("Argument two = "+b[1]); } }
compile by > javac Demo.java
run by > java Demo Java PHP
Output
Argument one = Java
Argument two = PHP
IS ATZ URTHIe aToeH faww fdhar w0 quravarandt mams
class OddOrEven

{
public static void main(String args[])
{
int n=Integer.parselnt(args[0]);
if (n% 2==0)
System.out.printin ("The number is even.");
else
System.out.printIn("The number is odd.");
}
}

1.5.6 TTRAS HAR (Garbage Collection):

Java A TTRES HAaRM gl Uiehadl 3118 SATGIR Java THITH WaUdied HHR AT HRdld. Sl
IR d13¢ PSR YbIaId HRAd of Java B ARG fdhal UYisadd JVM &R drddd s,
HATd. ST Java TR JVM R ATedTd, degl 3ffeoidey giuar daR 8IdId, S THRITHET JAfdd
TN U YT 3Ydl. SRR, Plgl a&qd! de HTAADdl AGUIR ATal. TRES HAaRH
HRUMATAT T 7 IR 3fsoide. rasdrd 0T TR} Hidbed! HRUgRIST 1 Rieg FHrard.

o BTIAATSS AYS (finalize () method):

SegT TETE! I, DT Bl o1 desT Hgdex Ugd aTuRat S, g Ufehar iRy WU Siadt S,
YO, SITdT BIRATAIRRM, O 3RS 3Tl {d%g 3iTe. SI1dT I-213H 81 Udh W dferd TR
TR AM-3iTeolde YA SR DB SR B HIId quHDbdl [dhal fael R Wi, TReS HAdRH g Wid
Had H& Udhd ATold. ol ST Had BHRUITITS! S0 BIITATISR UGd TR0l Sa=a® 36, § C++ Held
e aRET 3.

Finalize() 81 3ffsolde Il U 3118, finalize() Usd WUITell THTeHN fdegare Arquamdardl, aeii--3a
UM AT AHRT Th! HRUGMTS] GRS S BRI,

Syntax:
protected void finalize() throws Throwable
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Throw
Throwable -
3UdTe a1 UGdIgR 3a1daT SITd! (the Exception is raised by this method)
3GIerUl:
public class JavafinalizeExamplel

{

public static void main(String[] args)
{
JavafinalizeExamplel obj = new JavafinalizeExamplel();
System.out.printin(obj.hashCode());
obj = null,
/I calling garbage collector
System.gc();
System.out.printIn("end of garbage collection");
}
@Override
protected void finalize()
{
System.out.printIn(“finalize method called");
}
}
1.5.7 f@aafadt dera (Visibility Control):
30T & SIS UTfg e 3118 1 FelTerdl S@RUSe 101 Uil THHE ol faard. quiiy, Sret uRRRdiaed
T aTete fafkiy @Ruae ot Ugdiar Uawr Ufasfid ROt avge 3Ry Xahd. ey, ST
FAd Sffeoidey AT BRUT TRY Ugdid G 95 Xabd Aleld. 334 RIS UGdIaed Sxadl
JURS AR B 3] g SIal A W B Wbl TRTAFA GURBHT A< JURS QU ¢l Hd@d
ST, STaT 9 TR YR WRIBRR Y& SR Adul-d or Uied, WISRT or WTFAT Private STIOT RI&M
or UICaC 8 Protected. WTci gUi dHedToHT0l o TREUM fafde TR Ue™ .
1.9f&1® (Public):
DG RRua fobar Uga S gfaed ff aRyia el e @ dguf anfendt exaw SR, a1 avfareda
T4 G o TRGH IR 3T IR, G RUAd [hal UGd Hdel-d Ufedd WU "iftd H& § X T8,
3aleXul:
public int number;
public void sum() {............. }
3aleul:
//save by A.java
package pack;
public class A{
public void msg(){System.out.printin("Hello");}
}
//save by B.java
package mypack;
import pack.*;

Maharashtra State Board of Technical Education 45



STaT WTHT-314317 Java Programming-314317

class B{

public static void main(String args[]){
A obj = new A();

0bj.msg();

}

}
Output: Hello

T IETERUId, Ufeids TR AfSHRR Ta TaR HRUIRIN 378,

2. 3580t (Friendly):

3T 37TE B! Uferd ANSHRR U4 FoNRaHe Biagy exdqM §94dl, IedT Yaord! ydf 9 &dl, &R haot
ch| [ ] (Protected):

"TCTCS " hiesd! TRIHMT UTdes! HTdei-ds Ufedids UawT 31for =figuf fhaelt ua e SR, Teui,
Jicacs JUR® HIE $acd UHhd UboHdId T4 avf T SUGH- ATa! R 3R UdboiqHeNd STaiH]
e A ST,

Jale Ul :

//save by A java

package pack;

public class A

{
protected void msg(){System.out.printin("Hello");}

}

/[save by B.java
package mypack;
import pack.*;

class B extends A

{

public static void main(String args[])
{

B obj = new B();

obj.msg();

}
}
1 IGTERUI, 3G G Udhold Uds HATIOT AU TR el 3Med. U Udbordl U aff Jrasi-ds T8, TS
U] dlge UARl dhell SIS Qdhvdl. T AT Udbodl msg Ugd IRI&d TUH 9 dait T8, WU o
$acs IRUTGIHIGR TERE YA H& b,
4. UTgRE (Private) :
TT3aC T e TREUT Q. o Thdd e Wd-edT aviIg YAy 3Rd. d IudiiigR aRYM g
Hd ATeId T WU ITGTTHS FAREATG A6Hd. HGRISS PRUITAT Fadid Aaole Ui UGl
WISt Ui e YR WU gl URHTYT dHedl SIS, Wdhd ATg1d.
Maharashtra State Board of Technical Education 46




STaT WTHT-314317 Java Programming-314317

3Jalerul :
class A

{
private int data=40;

private void msg()

{
System.out.printin("Hello java™);}

¥

public class Simple

{

public static void main(String args[])

{
A obj=new A();
System.out.printin(obj.data);//Compile Time Error
obj.msg();//Compile Time Error

33
T ISTEIUMNT TUUT A 3101 T8 3R S 971 TR Bl TR, T Wer it ST &g 0T Worlt Ugd 3RId.

STRET T TN AT FTT STee YART oo 3MEId, e Jebiad aad! It g,
5.WTI&<e Wedes (Private Protected):
STIOT "GToRT" TIZdT YART SR EXIHT UIaa! ad. § JURSD Biegy HIvl YboHed 3Ted ard! uaf |
Hdl G4 IUSTHL TIGHAH B, T 341, Bl Wics A Yboreid 3R I7fgR YaRaRg Aeid.
fam
g TRy HITSRR A1 HRUGMNIS! Wl Hret A fam fed s,
1 Wice 9d7 AU 3edy ITdui—d Public Ufsids aTaRT.
2 SR Wit YAl Ubored a1 TXTHM 3Rd 3TN SR UbolaHed ¢iTe SUar 3d ar IRfér
Protected Uicae s aTuxl.
3 BIce Bad A UborHed 43 TRaH 3d @) "fShiee” 1w,
4 BItS Haod IuHE GUrr SRIer, Udboiad! Ual = HRdl WIS WIS WIgde Wedes aroR.
5 e Wad: JRIGY Hidg! TGH THedy WISHN Private Wigde aTuRl.
wreite wRof fafay TR AifswradeR Y Saedn TXgATdaT IRi .

Table 1.11 f@fafaferdt sgia
Access modifier or Visibility Public | Protected | Friendly | private Private
Control -> f*id | didades | heelt | protected UIgae
UIsde Micaes

Own class Y Y Y Y Y
Sub class in same package Y Y Y Y N
Other classes in same package Y Y Y N N
Sub class in other package Y Y N Y N
Other classes In other package Y N N N N
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https://www.geeksforgeeks.org/wrapper-classes-java.
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gfe -2
g~ §eXbd JATIOT dbole

(Inheritance, Interface and Packages)

fawg o=t Course Outcome (CO)

CO2 - DI Gt HheTT AT STUTITITS! STaT Ui faeh Rid &,
Rrsia Rrgror afomd (Theory Learning Outcomes (TLO)):

1. faciean urnfti guRerdt siieaedn Sl Uh R §96Re~d AR BRI,
2. JaIERUIA AgdH HI@RATST T NGRS eI TR DRl

3. Gl TR B U fadmRid .

4. fade MUEHTdt goR fShre Udel dOR &.

2.1 SRRl HheuAT (Concept of Inheritance)

o a1 4, STERe 81 U SHissiae- NS UITHT Adhed1 38, S TehT ol T gu=dT &l o
ot (Uheg) ST I (HSH) Ut HRUAT URAT Gal.

o B oM uftrar omg f91Y U sifesiae UTae Sifsciae o Id Tured of1for acd+ A,

o SIAT A SR T YheT-H I I(eP 3R 318 B! ATIUT faedM Far aR STRd JaH
FARIY TUR = ehll.

o IR IV fITHH T HgH HUGH ZTgRE B, degT MU U oy o BYSY 31fn flregy
I8 AToRe RShdl. dd AT ST GeaTeT ™l Hel Tai- HYSy 30T fhegy qdid SIg
bl

o T TN AfRreed) 3RRe et SITdTd, T YURGN (S Fay fdhdT e o) T8 urdTd.

o Sl TN GUIT I 1 SGIRE B, foell T (FER1ga8 &, TRic e s N fdhal argee
FTY) TEUTAT. T gaRaa ™ =1 fhegd 311l Aygy aafaled wWa:d gy st Aygy
SIg Qb

> WMWY g ATaRAD 3HTg BRI

1. ﬁsﬁmﬁﬁ‘a (Code Reusability)

JRFA L il die Taad™ A d¢ aiu= Ydhdl. TS Hled! JARIgWT eresa Sifd ST
DRY (Sfc Rtie gaRTeh) dwd U oird.

2. AYS ATGFWMEAIST (Method Overriding)

T 8 JIRGAIHENT Tgd! (HYS) ATRId o Ridbd! AT Wd: SHaasTaun
(Implementation) & !, A ATe AR g U RICIZH UieHIthgH) TTed Bid,
e AT TRIT (RACISH) TG UGd Hid ol o,

3. ﬁmq (Abstraction):

ST TUITa ¥d quRiid UG HRUATH TR 794, dagT 81 Gabed 37k~ (Inheritance) g%
qTed FHit oI, YRR ARG ATAT Haes BIALAT g=iaa.

- WITaT §ee-aar Rida:
class Subclass-name extends Superclass-name

{
/| BYEH (methods) T0T B (fields)

}
extends Bl HIdS aRiad P AU STHTIR RIATd SRTTeT IR (class) A d7 dAR
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hd Gﬂ_ﬁﬁﬂ extends %Ulﬁr HRIHAT aTgau,

Employee
float salary

f

Person
int bonus

Fig 2.1: $TeRe~Td IgIe0n
R AP 2.1 A GRIATVHT, Person 8T GG (Subclass) 38 MO Employee 8T JURa™I
(Superclass) 3fT8. TT & AL Fae ""Programmer 1S-A Employee'™ 3{¥T 3118, aral 31 Person 8T
Employee a1 T UHR g,

o SITAT 35— IETERUl

File Name: Programmer.java
class Employee

float salary=40000;
}

Class Person extends Employee

{
int bonus=10000;

public static void main(String args[])

{

Person p=new Programmer ();
System.out.printin("Programmer salary is:"+p.salary);
System.out.printin("Bonus of Programmer is:"+p.bonus);

}}
Output

Programmer salary is:40000.0
Bonus of programmer is:10000

RIS ITERUMd, Programmer 3fissiae Wd:2T 1Y Bics dad Employee dTd it a0 H& )],
TgUTSid Code Reusability 1% gId.
2.2 SiTaT Aefid 38 Re~ad UK (Types of Inheritance in Java)
ATt siTar g afid fafay teRd SR fad sied:
Tt g~ (Single Inheritance)
J-Iccnlaosm sd%f\«ir{-l (Multilevel Inheritance)
SRR d §AaRe~g (Hierarchical Inheritance)
Afecyd 378ke~T (Multiple Inheritance) — SeXpIGR
5. ETC@TS’E:I%WTH (Hybrid Inheritance) — QETWQIB\’
1.R¥re s18f¥e=a (Single Inheritance)
RITd 3TeRe~He), Ta-a0 had Udh! GUR-FATIURE UTWd (derive) Bial. 8T STUeT UTeldh avTi
(Parent Class) Id ‘IUT%ﬂff (Properties) 3T acA (Behavior) dIR{T U gal. et grar Riva
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TR (Simple Inheritance) 3! TUIATA.ATed 3HTdhdld, "A' BT URC &l T8 HTfOr 'B* BT
AZCE AN 3R, "B’ BT A" T d T[UIeH aRET T UTed dhxall.

Class A

Class B

Fig 2.2: fRirer g1efe=w
wrelt R o STeRe~Td 3amerul fad offg, SHe Calculation 81 gUR &N 3T 3101
my_Calculation 8T TN (THICSS FN) 3115, TU TG YOR AT Td HYSH FTeRC Tee
RIC )

class Calculation

{
int z;
public void addition(int x, inty) {
Z=X+tYy;
System.out.printin("The sum of the given numbers:"+z); }
public void Subtraction(int x, inty) {
Z=X-Y,
System.out.printin("The difference between the given numbers:"+z);
)

public class My_Calculation extends Calculation {
public void multiplication(int x, int y) {

Z=Xx*Yy;

System.out.printIn("The product of the given numbers:"+z); }
public static void main(String args[]) {
inta=20,b=10;

My _Calculation demo = new My_Calculation();
demo.addition(a, b);
demo.Subtraction(a, b);
demo.multiplication(a, b);
P}
Output
The sum of the given numbers:30
The difference between the given numbers:10
The product of the given numbers:200

fadrean MomHed, ST My _Calculation STl 3ifsside TOR Bl ST, degT Ar e JuRaar= Ud (copy)
TIR bl S1d. § Ml 2.3 A GRifd 3118, Y, Y] ffsoidedl aTiR Hind IR Had
SR BT AT JURFARTET IR QNI GGl Ssoiae YR H Idhall. W, AT TRUSTAGR

o UG T SR FHRl AdTd. TS, Gla! D Had SR SXUINITS! el ShR-
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qu, SR YWREINEl I @RUIA (3al. cal) dURel, @R My_Calculation I oA
multiplication() & AYS Hid HRdl YUIR -Tal.

Calculation demo = new My _Calculation();

demo.addition(a, b);

demo.Subtraction(a, b);

L @ Copyof Calculation object

intz
addition()

subtraction() ——— object of My_Calculation class

rmultiplication{)

Fig 2.3: AHRIdIa Sifssiae |aT
2 gediaiegd 3Tei¥e~d (Multilevel Inheritance)

Hecldegd STaRe~gHY, Udh f$¥eg FAN (Derived Class) 81 98 &Gl (Base Class) 3761RC $HRd I, TU
I feie® FN IEIat SRk FTo! 9 F WU H1Y SHRdlaTad UidHd, & A 81 U {38 oA B
TSt o & 318, U7 B BT Yo fe¥eg I C WIo! 99 FAN WU B HRdl.oldl Held, TehT garan e
T YSIRE FARTY Hay S Hal Id T8I,

Class A

Class C

Fig 2.4: Aedided soNe~T
o i@ d STeIve~ad SGIeTul

/I Importing required libraries

import java.io.*;

import java.lang.*;

import java.util.*;

// Parent class One

class One {
/I Method to print "Hello™
public void print_hello() {

System.out.printin("Hello");

}

¥

/! Child class Two inherits from class One
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class Two extends One {
/l Method to print "To_java"
public void print_Tojava() {
System.out.printin("*To Java");

¥

// Child class Three inherits from class Two
class Three extends Two {
/I Method to print "World"
public void print_world() {
System.out.printIn(*"World");

k
¥

I Driver class
public class Multi_level {
public static void main(String[] args) {
Il Creating an object of class Three
Three g = new Three();
/I Calling method from class One
g. print_hello();
/I Calling method from class Two
g. print_Tojava();
/I Calling method from class Three
g.print_ print_world();
}
}
Output
Hello
To Java

World

3 BRRIf$b®d g98i¥e~d (Hierarchical Inheritance)
BRI d STRRC- T, TdhTd JeIa (JURGITN/SY ) THTUET SR TSN Soxid Hrdld
Wi Ufadd, 7 A 1 fe¥eg 3T B, C 10T D A3t o T WU B B,

Class A

Class B

Class C

Fig 2.5: gRRIfhad SN~

o BIRIfPHA 3TeReTT ISEIU

/[ Java program to illustrate the
/I concept of Hierarchical inheritance
class A {

public void print_A() { System.out.printin("Class A™); }
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}
class B extends A {

public void print_B() { System.out.printIn(*Class B"); }
}
class C extends A {
public void print_C() { System.out.printIn("Class C"); }
}
class D extends A {
public void print_D() { System.out.printin("Class D"); }
}
/I Driver Class
public class Test {
public static void main(String[] args)
{
B obj_B = new B();
obj_B.print_A();
obj_B.print_B();
C obj_C =new C();
obj_C.print_A();
obj_C.print_C();
D obj_D = new D();
obj_D.print_A();
obj_D.print_D();} }
Output
Class A
Class B
Class A
Class C
Class A
Class D

2.3 AYS AMFWIAFST (Method Overriding)

Vgl UeadN  gWRGAHEe ot uRUiSd  (Define) doiedl BYSH! ARy siHds s
(Implementation) Y& &R, degl AT AYS HIGRAST WU, R[S AYS (Overriding

Method) g JadamaHe 3 d 30T o goRaaAdd AYSIRE™ A1 (Name), TRdTdl UHR (Return
Type), 30T tRIHTICH (Parameters) 3RT0T HTTRAH 3. SicgT JUREAN SHTI0T TSGR G610 THARTT

BYS gRYTT (Define) Pt o, dag] Fadaraadied BUS 51 gIRET T JUSHT H@RISS D

AT HYS 3RSt (Method Overriding) 3 TEUTdTd.
AYS GRS ISR
class Animal {
public void displayInfo() {
System.out.printIn(*l am an animal.");

¥
¥

class Dog extends Animal {
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@Override
public void displayInfo() {
System.out.printIn(*l am a dog.");

¥
¥

class Main {
public static void main(String[] args) {
Dog d1 = new Dog();
di.displaylInfo();

h
}
Output:

I am a dog.

R0 TRmEe, displayInfo() 81 BYS Animal JUREIN IO Dog Taad Gl el SUds 3Hlg.oicgl d1

3isoide (ST g™ Dog 3T 31Tg) dTuReA displayInfo() HYUES id Pl Sild, degl Jaad™ Dog At AYs

Hraff-ad gld. a7, FaaaraHedid displayinfo() AYS g YURGAIHT T HUSHT SN@RISS B
T ISTERUMHE @Override I AR SRIfIAT 318, STET HEH, annotations BUTS AeTsel

(metadata) S HuRaRar sifaRad AIfedt UeM HRUARST aMURd Sd.@Override dTaRO 3ffHar]

(mandatory) FTg!, TR § P18 HfUH a1 add M1 b NGRS TS TIR HGd B

Animal (superclass)

Mainclass

Dog (subclass)

Fig 2.6: YT MgRIAFST

T APl 2.6 A AYS @RS YdheuT cifaedt 3ire.

o ST @RS faH (Java Overriding Rules)
1. IREIN 3101 GaFY Gle e THaRE! BYS Td], TUreid ¥H A1d (Method Name),

A GRATAT UHR (Return Type), T THM UWRHHICH (Parameter List) 3101 a9 318,
2. final 3fUT static TUH TN e BYSH NBRIZS Hdl Ad TGl
3. GRGAHA abstract BUSH AgHT GRS S HRITAT .
2.4 final @RTTE 3MfUT final YT

SITaT AL, final Blaedl TR G NUAE, HYSH 0T FAKIAR Hae AL HRUANIS! Bl S,

2.4.1 final ®f¥Taed

final TRTSA 1 TH B (constant) e, STt Jed Uhal sRdedHdR Sadl dd el

JGIERT: final BRUS

class Test {

final int MAX_VALUE = 100; // Final variable (constant)
void display() {
System.out.printin("MAX_VALUE: " + MAX_VALUE);
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}
public static void main(String[] args) {

Test obj = new Test();
obj.display();
/1 obj.MAX_VALUE = 200; // 3 Compilation error (Cannot assign a value to final variable)

+}
o final @RTscHEaTS fad
1. final ®}NTTeH F g FEHTIR HRAMT [hal Hcdeaed SHRIAES SRl awTH 3T
2. Uhal B BRAR o Sgadl dd el
3. final static ®RUSEIHI Hi~c-< (constants) A ST (g dedT uppercase T faifgel Srara).
JalerUl
class Constants {
static final double PI = 3.14159; // Final static variable (constant)
public static void main(String[] args) {
System.out.printIin("Value of PI: " + PI);
}

}
Output

Value of PI: 3.14159

2.4.2 final AYgH

final HYSH JIRITGR SHGRITS DRl d g1,

JETERUT: final AYS

class Parent {
final void show() { // Final method

System.out.printIn("This is a final method in Parent class.");

}

}

class Child extends Parent {
/1 void show() { // ¥ Compilation error: Cannot override final method
/[ System.out.printIn("Trying to override final method.");
I}

}

public class Main {
public static void main(String[] args) {
Child obj = new Child();
obj.show(); // Calls the final method from Parent class

}
}

o final AygEwdt |
1. final AYSHAT JaaaTIHE eSS HIdT Ad T8l

2. final AYSH 3T8RE (inherit) H% A3 FATTHY dTURAT Ud.
o final @t aTURTA?
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1. final %ﬁ@@:@@@%’ﬂ%(constants)wmwﬁﬁ
2. final HUSH: SIgT THETA NGRS Ui d BRI 3 10T Af3d T (fixed behavior)
GfEd BRI 3.
3. final SETRIN: ST HRTAT STRRET WD 3RId (3aTeR0NY, Java AL String M &7 final
31Te).
2.5 super BIgsdT ATUR
1. SR JURGAN SHTIOT Feaaaeia Haid 719 THARY SRdid, IR JiT dTes HRUIRITS! super
Hidedl aTIR Bl i,
2. AT JIRGARTAl hcac Hid HRUANITS! super Hlaadl aluR Bl ST,
o HTH TS HRUGNTST (Differentiating the Members)
SR TATC] FA G=IT FARIAT 3TRRIC B SRId 30T YU d JaaaraHeid Haxidt A1d RET 3R,
TR AT IS FHRUGMNTS! super Hiasdl ATUR Hal ST, ST Wl GRada 3Tg.
super.variable

super.method();
3T Re=THY super PITSAT TR ISTERT
class Super_class
{
int num = 20;

/I display method of superclass
public void display() {
System.out.printIn("This is the display method of superclass");

}
}
public class Sub_class extends Super_class
{

int num = 10;

/I display method of sub class
public void display() {
System.out.printIn("This is the display method of subclass");

b
public void my_method()

/I Instantiating subclass

Sub_class sub = new Sub_class();

Il Invoking the display() method of sub class

sub.display();

/I Invoking the display() method of superclass

super.display();

/[ printing the value of variable num of subclass

System.out.printIn("value of the variable named num in sub class:"+ sub.num);

/I printing the value of variable num of superclass

System.out.printin(“value of the variable named num in super class:"+ super.num);

}

public static void main(String args[])
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{

Sub_class obj = new Sub_class();
obj.my_method();

}

}
Output

This is the display method of subclass

This is the display method of superclass

value of the variable named num in sub class:10

value of the variable named num in super class:20

2.5.2 URGATH B¢ de} Hid HRU(Invoking Superclass Constructor)

SR TEIC] & gu=aT ATt TUIEH SgRIC d Sd, TR Jaaa OIS JoRaErad fShiee
HRCFER HId BIAMIRY, JURAARTAT URTHICIESS HCdex HId BRI SN, super HIasdl AR

HRIGT AN, S Wreft a=ifad 3R,

Super(value);
T fETa TR super ®iaedl TR He- JUREARTAT IRTHICRISE Hgder Sl HId HRIAT §
=i a1 TR JURE ST Jaaar ryd!, f7Y JuRaerm el T WRIHeR g Hdex Mg, St
T integer T, WIHRA! FGFATHL super HIIsdl AR B g1 INHICIST HCae Hid Hl
TGl

JeleXul
class Superclass {
int age;
Superclass(int age) {
this.age = age;
}
public void getAge() {
System.out.printIn("The value of the variable named age in super class is: " +age);
}
}

public class Subclass extends Superclass {
int a;
Subclass(int age) {

super(age);

}
public static void main(String args[]) {

Subclass s = new Subclass(24);
s.getAge(); }}
Output
The value of the variable named age in super class is: 24
2.6 S Fe AYGH SMfOT T
2.6.1 IS aC FATHT
STaT AT abstract FETY SCIRATC BT Ad ATal (UM, STIUT abstract TR 3issiae TR B Yhd
T&N). abstract HITSdT AR B AR FANT YT BT ST,
IS aT FAHHH BT 3 TDhd?
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1. I BYSY (ST SHATSGU [implementation] F=Id)
2. Pipic AYSY (TSIl SRIcIedT TTeT HYT)
3. e RRUTH, Heacy 3 static AU
S ac AN el ITURTET?
o GGl HATDS MRS DI Sadl Th o FA 3,
o Oicgl THRIAT HaFIHHE Blol SRITddH HYSHA! SHATSIAUN Heel- AN BRI .
o Slcgl THETAT UhTd UHRAT Hailtid FIREHId! ¢l TR HRITd 3.
JaTERU: R Tl
abstract class Animal {
/I Abstract method (does not have a body)
abstract void makeSound();
/I Concrete method (has a body)
void sleep() {
System.out.printIn("Sleeping...");
}
}
U] R FAqHe (A8 (Concrete) BUGY HTfOT abstract U Glval 3 evdld.
2.6.2 IS ae AYSH
ST YSAT it (SHAseaul) T, fae secae HUS TeUIdid.abstract HIdedl AR HEH e HYS
TR el ird.
e Aysd fram:
o SR TR Y HRde BYS 34d, TR Al FN g U TN HRIaT AT,
o TR IS IC A S ae HYS 3R AT ot aFAH S SNBIRIZS bl -ATa], TR TGS
R e TN HRId AT
o IRIC YS! AT FaFArTHE T AT, ST IFACTHH TR 3, e,
JaIeXur:
abstract class Animal {
abstract void makeSound();

public void eat() {
System.out.printIn("l can eat.");

¥
¥

class Dog extends Animal {
Il provide implementation of abstract method
public void makeSound() {
System.out.printIn("Bark bark™);

k
¥

class Main {
public static void main(String[] args) {
/I create an object of Dog class
Dog d1 = new Dog();

d1.makeSound();
dl.eat();

¥
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}
Output

Bark bark
| can eat.
o UHe RReUuY e TN qRAfd® IEIa I
abstract class Payment {
/I Abstract method (to be implemented by subclasses)
abstract void processPayment(double amount);
I/ Concrete method
void printReceipt() {
System.out.printIn("Transaction complete. Receipt generated.");

}

}
Il Subclass for Credit Card payment

class CreditCardPayment extends Payment {
@Override
void processPayment(double amount) {
System.out.printIn("Processing credit card payment of $" + amount);

}

}
Il Subclass for PayPal payment

class PayPalPayment extends Payment {
@Override
void processPayment(double amount) {
System.out.printIn("Processing PayPal payment of $" + amount);

¥
¥

public class PaymentSystem {
public static void main(String[] args) {
Payment paymentl = new CreditCardPayment();
paymentl.processPayment(100.0);
paymentl.printReceipt();
Payment payment2 = new PayPalPayment();
payment2.processPayment(200.0);
payment2.printReceipt();
3}
Output:
Processing credit card payment of $100.0
Transaction complete. Receipt generated.
Processing PayPal payment of $200.0
Transaction complete. Receipt generated
2.7 Sl ARSAT (Define interface)
%Y g1 JUIa: S o a3, ITd e de AU (ST HYSTAT 1] X)) ST, STaHe Sty
TIR FRUTMTS! interface Hlaedl aluR dHal SiTdl. STATHENT interface T Ud sqUic 3MTg, Sl had abstract
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TYEY (Java 8 Td) 3MUT default/static FUSH (Java 8 HdR) JHIAY FHxdl. JrAT SUTANT abstraction STOT
AU SgIRe HIed PRUITATS el Tl
St a@%ﬁmﬁ:

1. interface PIIS AU TN BT SIT.

2. instance variables THIfAY & Rehd g (public static final B Y SRII).

3. constructors TIATd (BRUT $eHBU instantiation T Ad ATal).
4. 94 BYSY public 30T abstract rdTd (FEHiee).
5
6
7.

. multiple inheritance T TUIC HRd! (G f[AuRia).
. Java 8 UNJH $cXBGaHL default 3MUT static HUGYH SIHATSSIAUNNG 3R bl
Java 9 URIT SexbadH private BUSY 3 Aahdld.
szvﬁw%m’mq (Declarlng an Interface)

%Y interface HIAS AMUEH fSFR Ha Sl & JUIa: abstraction T&H ®Rd; UM, SetbaALd

T4 BYSH empty body Tg TR e SITdId A0 ¥d Wiegd public, static 3MOT final 3rard

(&whiee) S T W Set%bad implement &Ral, AT AT SeXBAHET ¥d abstract HYGY @]
HRIT AT,

interface <interface name>

{

/I declare constant fields
/I declare methods that abstract
/1 by default.

}

interface Animal

{
void makeSound(); // Abstract method (by default public and abstract)

}
2.8 STl SHATSGUl (Implementing an Interface)

TWEIE] FAN implements H1AS Al TR H&+ 3¢ AN B!
Jele}ul
Y1 JETERUIT, Animal 3CXHIHL Wad Thd AYS 3Tg, S0 AT SHATIGUR pog FTHS
el 3Te.
interface Animal {
void makeSound(); // Abstract method
}
// Dog class implements Animal interface
class Dog implements Animal {
@Override
public void makeSound() {
System.out.printIn("Dog barks");
}
}

public class InterfaceExample {
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public static void main(String[] args) {
Dog myDog = new Dog();
myDog.makeSound();

k

}
Output:

Dog barks

gl 3&IgXUld, Printable mﬂ?ﬁ hdd Thd AYS 31T%, 3101 ATl AT InterfaceExample
FAHE UGH Pl 3B,

interface printable

{

void print();

}

class InterfaceExample implements printable

{
public void print( ){System.out.printin("Hello");

¥

public static void main(String args[])

{

InterfaceExample obj = new InterfaceExample();

obj.print();

} 2

Output:

Hello
o SITGT SeXH Y ISIETT: b

interface Bank{

float rateOfInterest();

}

class SBI implements Bank{

public float rateOfinterest(){return 9.15f;}

}

class PNB implements Bank{

public float rateOfinterest(){return 9.7f;}
}
class TestInterface2{
public static void main(String [] args){
Bank b=new SBI();
Bank b1=new PNB();
System.out.printIn("ROI: "+b.rateOfInterest());
System.out.printIn("ROI: "+b1.rateOfInterest());
}}

Output:

ROI: 9.15

ROI: 9.7
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2.9 m?ﬂﬁ %ﬂ'@?ﬂ 3ffor ﬁm g S0 (Accessing Variables and Methods in
Interface)
ST, S GRS & ST public, static, 30T final 3R, ITET 31 Thal T SRR HedmaR o
FEAAT Ud Tal. TUG, BT GRUTR 4 SR FARINTe! ARG 3R, S HIs GIatR
(code reusability) 31for gHTOfimRor (standardization) Y gid.
GTeitel IaTeRUNH Sty BRUTH 3ifed Wy gisd
public interface Shape
{
int DEFAULT_SIZE = 10;
void draw();
}
1 JGTERUN, Shape SRHIHY DEFAULT_SIZE AT $ektbhy oRudd URHING 3Tg, SaTal 5o 10
3R o 38, SMART RN 8 BRTTA dTReA Tl HHRINS! [Shice AZS UM H=
RlehdId.
NSRS HARRAEEINGR
public interface Constants {
String DATABASE_URL = "jdbc:mysql://localhost:3306/mydatabase™;
String USERNAME = "root";
String PASSWORD = "password123";
}
public class DatabaseConnection {
/I Code for establishing a database connection using the constants
}
gl 3alerUIMd, orfl’f%c'c\%l éc@hi—l Scley URL, IR (username), 3T UrgaSaTdt (password)
BRTTR URYINT Hd. § DI CH AT, HIdTa! FA Sl Selay BRI RITIT H= gfwsdl, dl il
T o3 e, Uqllj,o\o JIITAT (consistency) &I'Iﬁfﬁﬁq-[ TGYTA (easy maintenance) ﬁﬁ'@ﬂ?ﬂﬁ
. s'c@b%igl\i SIamee Hedud sﬂ%i\QCrH (Multiple Inheritance in Java by Interface)
interface Printable
{
void print();
}
interface Showable{
void show();

}

class A7 implements Printable,Showable

{
public void print(){System.out.printin("Hello");

}

public void show()

{  System.out.printin(*"Welcome");
}

public static void main(String args[]){
AT obj = new A7();
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obj.print();
obj.show(); } }
Output
Hello
Welcome
2.10 Extending Interface
RGBT PRTTC 30T TS ST, ST B FAaHed ST, IR S [Aukld, Scxthaasia 94
TYSY Sithiee SR (abstract) SRIAT.SEIHY FA8RC (Interface Inheritance) A&, $eXbHY gu=dl
BTN "extends” R, S B FAN SeBIAT "implements” &Rl
interface A {
void funcA();
}
interface B extends A {
void funcB();
}
class C implements B {
public void funcA() {
System.out.printIn("This is funcA");
}
public void funcB() {
System.out.printIn("This is funcB");
}
}

public class Demo {
public static void main(String args[]) {

C obj = new C();
obj.funcA();
obj.funcB();

}

}
Output

This is funcA
This is funcB
2.11 YdboTdl TSAT (Define Package)
STaT Yool (Java Package) TeUTS! Teferd Fa SMTfOT Sexthardr 98 (Namespace) ST i1 U dadl.g
ATt BIRTacy (Name Conflicts) TTBUART Hgd ®Rd AT S8dR IR derd (Access Control) TaH
HRA.SMAT Uobol T80l JHM UhRAT FIRNY (Classes), e (Interfaces) 3101 Ta-Udbod (Sub-
Packages) a1 ¥g 3Ts.
o TTAT Ydbord HTAS (Advantage of Java Package)
1. STTaT Udho FId ST1OT $exthy aFffdhd (Categorize) HRUATITST ATURA SiTd, SATHSS ATd AT
BICKEG!
2. SIIdT Udbel 3y TREUT (Access Protection) UaH &xd.
3. a1 Yobol AT difers = (Naming Collision) TTedd.
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2.12 Ydhold UhR (Types of Packages)
SamHed Yobel & YbRId faHNTe SiTara:
o fdee-39 UHS (Built-in Package) - STamed gdHeffRd (Predefined) Yool SUASY 3MTed, ST I
java.util, java.io, java.lang STET.
o goR-fEHIE Ul (User-Defined Package) — ARG Wl 2T HTARIHATIR ddR deiet Udpol
1. ﬁﬁ-g‘[ﬂ%ﬁr (Built-in Packages) (Java APl Packages)
STaT THSHE (Java API) § JeTHd URITHT BRI S &1 (U, GUI Bid UG RId R0 ST HRUamIe!
HIGaT YTV ARISRT T I8 3115, S 4681, 3T Java AP| HE SUAY ScedT Ydbord aToRl.
Java AP| A&, TG 3107 AN Udhor e Teds droiel SdTd. © Id aaris Sl R yied
forfgaiel SR JVM SR Tetdrd.
ST 3 QAT (Predefined) Udhsl UG oRd, ST &:
« Java.lang
* Java.util
* Java.awt
e Java.io
* Java.net
QT 3l IRAR ATORedT ST AP| Yol GRIdd.

Java
v ! } ' v
java.utill java.lang java.applet java,io java.net
Date Calender Class Object I/P Stream || O/P Stream Socket Server Socket
Applet

Fig 2.7: SITaT Yabet 4oftshH (Java Package Hierarchy)
2. g3} f&WTS Yo (User-Defined Packages): &1 SAURIGR Il GaRINTd TaRITA HRUIRITS!
TAR dhaidll Yol e
2.13 Ydel ATASUT 3fOT fAffedt (Naming and Creating Package)
o  UdbolTd! ATHHIUT (Naming a Package)
1. TGN MYBTURLT FA1d HRUANITS] ASRBY (Lowercase) &R TR,
2. H@?ﬁ'ﬂﬁT(uniqueness) Wﬁﬂaﬁsﬁqﬁnﬂ%ma’m
JalgrUl: com.companyname.projectname.module
Yool dUR HRUI (Creating Package)
SaHE Udhs dIR HRUTMT! package HIdsdl dToR Bl S,
Ridea
package packagename; // Uohol fSaRI3R PRI
JaleXul
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package mypackage; // Declaring package
public class MyClass {
public void display() {
System.out.printIn("Hello from MyClass in mypackage!");

k
j

Compiling a Package
javac -d . MyClass.java
The -d . flag creates the mypackage directory and places MyClass.class inside it.
2.14 Yol 3fa8¥ Y0 (Accessing Package)
TETR Yoo eiiel o qTIRUANITST SHTY0T /e GIF UG aToe Javal:
o ol BICIBISS H (Fully Qualified Name) TR,
. E'JIﬁ_Cc (import) KcHe Rl
YT 1: YUIYU} HIIBISS (Fully Qualified) -TTd ATIRO!
mypackage.MyClass obj = new mypackage.MyClass();
obj.display();
Bl HYS aTIRAMT import I cHcd! ATl =R,
AYS 2: 31Iﬁ'<f (Import) WaHe
quitUl SIS S 1d ATORUAIGSH, import HIaedl IR B B T TobsT SHaF Bl Udl.
R
import package_name.ClassName; // fafRry &g SIS H0.
import package_name.*; // YUl UborAeid Id ey SHIIE U1,
3alerul
import mypackage.MyClass;
public class Test {
public static void main(String[] args) {
MyClass obj = new MyClass(); // No need for fully qualified name
obj.display();
}
}
e Compiling and Running
javac -d. Test.java
java Test
o Wfe®w gANE (static import)
Wfew e AReames, TR A1d 7 IRl 3¢ Wiedh AYSYH AT hiegy Sfaay HRdT AdTd.
Ricea
import static package_name.ClassName.staticMember;
Jale Ul
import static java.lang.Math.*; // Importing all static members of Math class
public class TestStaticimport
{
public static void main(String[] args) {
System.out.printIn(sqrt(16)); // Using sqrt() directly
System.out.printIn(P1); /I Accessing PI constant directly
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}

}
2.15 Yo FART 30T SeXhd SIsul (Adding Class and Interfaces to a Package)

3efiean ST SrTciedT Yoo SHIUD Gy fhdT SeRh Y SISUANITe!, T hreeel drd Udhel
14 fEFRTA Tel JHIIE FR1.

3ale}ul

o Yol dUR HUI (Creating a Package)

package mypackage;

public class MyClass

{
public void display ()

{ System.out.printIn("This is Myclass Method."); }}
o WM YbSHS ATV TP FITH SIS0

package mypackage;

public class AnotherClass

{

public void showMessage()

{

System.out.printIn("This is another class Method.");

}}

o UdboHY §eIhY SiSUl
package mypackage;

public interface MyInterface

{
void myMethod();

}

. SRAHIA HIURT A

package mypackage;

public class Interfacelmpl implements MyInterface

{
public void myMethod()

{

System.out.printin("This is implementing class .");}}

T ( Web References):
1. https://www.javatpoint.com/java-tutorial
2. https://www.w3schools.com/java/
3. https://www.tutorialspoint.com/java/java_inheritance.htm
4. https://www.programiz.com/java-programming/inheritance.
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gfe -3
( Exception Handling and Multithreading)

fawg fAreo=h: Course Outcome (CO)

CO 3 - Zt grares it 311 Tec IS Tt Uiy a+fao .

Rygia Rreror ufoma: 23r @fT 3MSe®w: (Theory Learning Outcomes)
1. 1 93 gTdres il TrATdId R IaTeRUN g arRad]

2. ifTdde ¢t Iarerul g gIAral.

3. ¥ A1 AR S Heeud U 3 .

4. AT U AZH BT HUS IO NUTH TIR B .
31T 3ot Qﬂiﬁ"'—‘l’ﬁ (Errors & Exception)

TR 310 YRR § GlFilg! dded Fary o Feae™¥ $led. TR UNH J8 U=l obl 3drd sl J&d:
Rew deHi= RIS Igdd A SHIa TiH  I1 UHRAT 9T Udhe g8 Ad Ale! . TR 3
FCTSH ST U TRHAR Inad, B UITT GHHT 3HTed. 3 UM SR fdigdedl hisHe .
SaT B3 A=A (VM) BERT T00], BT ofie iU, Kb 3Ryl URR, AT [a¥iTadT, 3Hd ARG .
3.1.2 QW%[WR' (Types Of Errors)

VR
T

~

NN~ N

 TET TR ailillwéﬁl'c“[é'ﬁ[ AfPd R
~ ~_ ~

Fig 3.1 : TR 4 UHR

o TR Juiiaed feurma A« amed.

1. ¥ €8 WI(Runtime Error)
I AU SR e Adid Sa1 Jet Swadld T I < IET TUrdTa. Siegl ariRabdi 31y

S fdhar Se1 ufay ol Sl Haifdd Argl & Qe SiTd. SiegT IR Siurdrg! Rica I¢t "9ard degl IRy
! Igadrd W DI 3 Hleia] HRUIN THTd of AU [AYT-IaUul S Jdhd ATgl.

ITERT: TTUTSH YUITehTe SUeM rd ST ARG [T WREUTET Sl 39YC Hedly, TTCZH T 3.
2. WE@W(Compile time Error)

HORA Tl T 1 I 3HTRd 1 I dTeIRaHes dledl AR JEdld oY Pt fau=ar [act
S1effaRT 0! fdhaT &, I WUS AT TG!S, AT I AT HURRGR MYUeT ST ST Hherd HRATT BhIaR
T F¢) T=1 UeRid SIdl SURd eIgH WU BIeldes] Rice TR 3rRE Gaed! ST, a1 YR IeT St {1y
YR Y 318 HRUT ST HUTSTR SIS T [N,
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IGTERUT : Jobid WIGHT gRUSS 1d fobal Yegieitil AT,

. Fﬁﬁlﬁ@(Logical Error)

<ol fhar 3m3eye tRd od ST 313cYe A d ATel. AT Z¢T HUISeR fdval J)VM R MY SITd 1. Java
RReHe U TR ST BRI 38 AT HedH Alg!, AT JrTT ¢! MYTITd Tgd HIUIMTS! ol BIvldie!
YT fobdl Yheqes AT J2 Igada.

JETEXUT: 3{TIRTM HRUINTS! P & RUTRIAR o IeT SHURER TR0 (‘%' TURUATIGST Al e e [Hasfauarrat
/" 3{TUXCR AR,

3.2 TRIWME (Exceptions)

wqmwméwﬁmwuﬁmm%ﬁmmﬁmm
SIdq Pdl OIS Wbhdl odl TRIRE gelail &l IeRd TR AUl Th 3301 3ie o &l
ClassNotFoundException, IOException, SQLEXxception, RemoteException <.

81T SUTET U T8, Sil UTH=AT SHASIGUITEHM 98 d, TN I CISHAL, St UIUTH=1 Y-l Arar
TATETd T TN, HRAGHTGR TRIRM Yhed 30T gTaresd ST, [evdld. Sicg] TETe Ui TR Id],
degl d Sisslae TR Hd. T 3fecidedl TRIRH JHisside 3 WUMAld. I1d TR dgd Alfgd! 3RId, ST &1
TEHURR ATd 10T Ui 31fOT TR 31Ta degT TRt fRyh.
3.2.1 TR &1 gidl ardt WHE SR
> 3fdY ARGl $TYC
ISEERRUP LRI SRR NS
ead BRI THIEd
f&wm At Tt
DIe TR
> 3IUds BhTed 3984 3.
3.2.2 TRWME ¢ Juffaed funTa e smed

(=

fSeceT T TSt
TEHYAT TEhYer

A | h
TR SC
TEHYAA TEhYAA
Fig 3.2 : TRI® Soft

o 3o 57 TRWM (Built-in Exceptions): foee ST TRIRA § 31 TRIRM 3T8d o SIAT dAksRiHe Sudsy
3Ted. & TRIRH fafRy I& uRkfRydl Ty Hrugmmdt arg sied.
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o P THRWH (Checked Exception)
JURC TRIRH $HURd-csH TRIRH WU HRUI § TRRH HURERGR HUsd-cgAdR dud
ST,
o 3U® TRIW®M (Unchecked Exception)
3P Had TRIRM AP Haled] Th IR 31! favg 3ed. U Jdhiord a3 § TR duIUIR ATal.
e YeaTd I R, SR TGl U 3fd® hadl T eIl 0T S-1 o gidied el fdar giftd &al
o YW SIBT5 TRIW (User-Defined Exceptions)
HTEIAB], Java AT SATYT 3udre ARy uRkfRd auie exvar Fem Tudrd. o= aRf¥ydd, arRed
TR ¢Hd TIR &= YHdrd, ST aTIRGd-TRHTN TR oI
3.2.4 94T Hefte TR BT vl Bae WieiayHTo Ted:
> PHRHHTE AU Juf HRUGRITS! dRdg
> T PIg 30 TR-BSieiT predl Il T
> TR IR
>
>

30l TR sfgareT
TR UBR 3Haqul
3.3.5 21T 38 ®d Wel=< ( Try & Catch Statement)

T [ eHe JrRTel Hlewl sdlddl SAAaSTault HaT Zeiara! Aot SRS gRUTY HRugrE tRarri
.21 sdlchdl AR Hle b DHRUATHIST el Sl Sl TR &3> dbdl. 3T hIe ¢/ sdilch HL dTuRel SITot
T AT, T GAL [ARY AU TRIRA e, 3dRd ld HIs HHiad SIUR ATe!. BUH
TR, Bl < [iGHS T SIUa! RIGRY delt Sld ST TRIRM BIUR el T’ silb e It e,
&d WeHe JIETAT AT STUUIRITS! Hledl sclidh GRUTNT HRUART S8 ol &d sailddl dToR URMiexa el
TEHURAET YR YN B TR TAISUITIST el STl Hiftid TRIR 8T TR TRl TRIR el
Uifgot fobal SHRC dheiell TRIR U1 3{TaRTHh 3Tg. SIRC dheiell TRIRI YIfd Ul 8T IHTel DI 3Tg.
Gl 3HUUT CRI-hd sdileh A dTUR A el YUY YU G GHGA YTl Uad Hdl,

public class TryCatchExamplel
{

public static void main(String[] args)
{

int data=50/0; //may throw exception
System.out.printIn("rest of the code™);
}

}
Output:

Exception in thread "main" java.lang.ArithmeticException: / by zero
TR ggfei:
public class TryCatchExample2 {

public static void main(String[] args) {
try

int data=50/0; //may throw exception

}
/Ihandling the exception

catch(ArithmeticException e)
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{
System.out.printin(e);

¥

System.out.printIn("rest of the code™);

ky

}
Output:

java.lang.ArithmeticException: / by zero
rest of the code
3.3 ﬁ@sméﬁ? (Nested Try Statement)
gI1 T A ¢RI sl ATURUGT] TRAM 315, Tl e g1 salidh 3 TUITd. U ¥ecHc of STou
T Al e eHe Trdhdl, I TRIRH JeH T haR sHadl S,
e Throw(3)- & TSI IR fEHIE TR 3 Hx0aT BT ATOR el ST,
3al: throw new myException(“Invalid number”);
Teld 4= myException 59 & § IR fSwIe- Tebum™
. Throws(@ﬁﬂ)-
T UG Bi0IE aTiRd SIS, Wdhd SaMHe BTel IFegH 2t 3Ry Wdhdrd.
3al : public static void main(String args[]) throws IOException
« Finally Statement (ﬂv‘mﬂtﬂé?ﬁ?)
% TRIRM SIS A0 SIS Webd o AR HIVIATG] &d WeHCgR Uhad id A8l T silbgk
O Hod B! U™ ArS U] B! s aTiRd SIS, [, § U9d BedHaR [l Rgewdl &d
CYUERSSUE IR SRR
Higui:
finally
{
// block of code to be executed before try block ends
}
3al.
finally{
System.out.printIn("finally block is always executed");

}
. ﬁﬁ'ﬁm (Build-In Exceptions)
fee S TRIRM 8 TRIRM 3MTed of Java ARISRIAE IUdY 3Tad. & TRIRM iRy I ulfRud Ty sxuarndt
Y 3Ted.
3.4 BTG ATl faee 391 ToIwH 9t ardt @rd! feet s
SPHIFUIT TR (Arithmetic exception) : ST BN SHTIRIAHS SUATGIHD U Swaad dagl o
S,
> ArraylndexOutOfBounds Exception: SHIICRIR FERIHNIE SRAL TRl dHal el Mg & Jfrd
HOGIATS! A o Fal ST, A TeheaR HUMHSD 3MTg fohar SR SATHRIVET SR 3T,
> ClassNotFoundException : 9T qid! RAT TS ATe! 3T Tid YA HIUATET Ygd BT &l
TR qIORel ST,
> FileNotFoundException : ST TETG] BIgd YA RId fdhdl IuSd NI dg] & TR dTuRel Srell.
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Jal .

/I Java program to demonstrate

/I ArithmeticException

class ArithmeticException_Demo {
public static void main(String args[])
{

try {

inta=30,b=0;

intc =a/b; // cannot divide by zero
System.out.printIn("Result =" + ¢);
}

catch (ArithmeticException e) {
System.out.printIn("Can't divide a number by 0");

}

}

}

Chained Exceptions(ﬁT-[ Eﬁﬂl’&'ﬁ):

G  (TG]) TRIRM Uh] WHURMAGEd WRHURFRT SISUar™] WA ddid, U Th TRRH
GIT TEh UM< HRUMY qui dal.

I, M fAUTIoTd HRuara Taae T Ugd ST TR 3 dHRd =1 GRIRRET faaR &1
TR WHURY aRdfded HRUT 1/0 F gidl ST fauTsier - ST,

// Java program to demonstrate working of chained exceptions
public class ExceptionHandling

{

public static void main(String[] args)

{

try{
// Creating an exception

NumberFormatException ex =new NumberFormatException("Exception™);

// Setting a cause of the exception

ex.initCause(new NullPointerException("This is actual cause of the exception™));// Throwing an exception
with cause.

throw ex;

¥

catch(NumberFormatException ex)

{

// displaying the exception

System.out.printIn(ex);

// Getting the actual cause of the exception
System.out.printin(ex.getCause());

j33;s

Output:

java.lang.NumberFormatException: Exception
java.lang.NullPointerException: This is actual cause of the exception
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WA THRM B0 (Throw Clause)( Creating Own Exception):
STaT At 3 Hlae Pl DHIVATe! salibHYA URIR CIhUITRITS! dTuRe i, ThoR ddb dhaidl [dhdl 3 ddh
erdll TRIWH 1P Yehdl. Ul HIaS UMHBHAT HIIhel TR CThUATRITS! aTuReT Sfrdil,
o U (Throws):

o1 81 19T AEfid U Diae 3T ol HUSAT WIERIA aTIRal Sl § GRIGUAIS! &1 8 UGd e UhRA
3[UaTeite! Ueh e Xdhd. A1 UgGd dl Hlid SO C-%d saldh TiRe 3UdTg grarestal drTa.
type method_name(parameters) throws exception_list
&M PR gaIe Adhdl

¢. T/ &d aie(Using try catch)

. YT ®Igs age-(using throw keyword)
AR IS WIIIFRT A TR U (Multithreaded Programming Creating A Thread):
@RIATS)Multithreaded: § THTd ISt 3 HH AR Yahd. Hee ST ARSI AT § [T HRd.
e 312 3T 3MTE B GIR HIH Y= HRUATYH U B Y01 HRUATITS! Ui gIodTel Feedl drodrd IR -Tg!.
J3al:
throw Instance
Example:
throw new ArithmeticException(*'/ by zero");
import java.util.*;
import java.lang.*;
class prime extends Thread
{
static int count;
public void run()
{
try
{

System.out.printIn("Prime no. from 1 to 20 are:");
for(int i=1;i<=i;j++)

{

if(i%j==0) count++;

}

if(count==1||count==2)

{

Thread.sleep(1000);
System.out.printin(i);

}

}

} catch(InterruptedException e) { }
}

}

class primel extends Thread

{
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static int count;
public void run()

{

try

{

for(int i=11;i<=i;j++)
{ if(i%j==0) count++;
¥
if(count==1||count==2)
{ Thread.sleep(1000);
System.out.printin(i);

¥
¥
} catch(InterruptedException €) { }
¥
¥

class Pract13

{

public static void main(String args[])
{

new prime().start();

new primel().start();

ky

}
Output:- C:\Program Files\Java\jdk1.7.0\bin>java Pract13 Prime no. from 1 to 20 are:

1

11

2

13

3

17

5

19

7

2) import java.util.*;
import java.lang.*;

class SyncObj

{ void disp(String msg)

{
System.out.printin("HELLO"+msg);
try

{

Thread.sleep(500);

} catch(InterruptedException e) {}
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System.out.printIn("Exit from SyncObj");

}

}

class SyncTest implements Runnable
{

Stringz="";

Thread t;

SyncObj s;

SyncTest(SyncObj a, String b)
{

s=a; z=b;

t=new Thread(this);

t.start();

}

public void run()

{

synchronized(s)

{
s.disp(2);

SV

c

{

public static void main(String args[])

{

SyncObj s = new SyncObj();

SyncTest s1=new SyncTest(s, "Nitin");
SyncTest s2=new SyncTest(s, "Ajinkya™);
}

}
Output:- C:\Program Files\Java\jdk1.7.0\bin>java Pract13 2

HELLON:itin

Exit from SyncObj

HELLOAjinkya

Exit from SyncObj

STaT gg&rET ufEa(Introduction to Java Threads) :

1. IS T HAYd Ufehar gAc 3T SRSt OS TRIER ded 1y dh ahvl.

2.98 P TH ARC TR T3 .

3. TTHT U Ul SRd 39S 3R Xhdld .

4. 9S BT HTg! RERIY aTiRal T TROIUET SR 3S aTues -1,

5. Java SY HHE B &3 GRS Hdld UH Udd S BRI d1ey HaRIdh 4. TS Hehy
RgfiTer Hee-URaRiT aruRuaTten S 9 AT,

6. T STl URTHAE fHaH U 98 3RIa! WUleid SiTal URiH Hai-ad HRUMRT 3.
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7. ST ATAH 3107 S1fAF HrRiem T Sed o SfHdsSTauii 7Tt argadrd

8. UHT B Hhad U IS BN bl SITcll.
?]SW TIR HIVATE & AR (Two ways to create a thread)

7~ N\
I3H TR FI0ATS AT

~
N N

. AT e
U3 FATH TFECS o NS
NS N

Fig 3.3 : 4S9 TUR $HRUgT &iF ARt

2. I3 3T FIrH IS Folrd areadr 10T AT T Teud HIegWIss alar.

R. IS 3aT FollH Tl T SrECTCUC kel & Bl

3. TdleT TR Shelell U3 Slet U fhar sTdiet a3, 7 start()
AYS YT il ] Adle] FECHY Iotael FCHEY Gordel ST,

Y. start() TS () HUSAT hlel HIcA i U3 3T FollHA 3G holl 37T,

3. I FATHAT run() TEUd HIERISS AT 3G,

€. SIcgT U3 FoITH UFEES Shololl Folly start() HUS FTATedd el SITAT el
run() YA fofgereTHis W T .

00000

7.5 run() AYS TEhURe YT fohal TRATAT Sl clegl 30T FgU] el Y
o3 L.

Fig 3.4: R 3ATH T I8

D! FISHY: ST SO0 IR forfgaiedn URmH STe! Fshy o1g bl
A ST A B0 (Implementing Runnable Interface)
GTeiie I&TeRUIE fa=R &1

TYH WTciie SGTgRUMT fadR BT -

public class ThreadExample extends Thread

{
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public void run()

{

for (inti=1;i<=10; i++)

{

System.out.printin(i); }}

public static void main(String[] args)

{

ThreadExample t1 = new ThreadExample();
tl.start(); }}

output : Thread is running !!

3qlexul

public class RunnableThread implements Runnable

{

public void run()

{

for (inti=1;i<=10; i++)

{ System.out.printin(i);

}

}

public static void main(String[] args)

{

RunnableThread t1 = new RunnableThread();
Thread thread = new Thread(t1); thread.start();

¥

}
output :

©O© 00 NO Ol WDN K-

10

TETHROT : IR URHA, TYH TN I HROAANG $exhY AN HRUl TaRAH 318
public class RunnableThread implements Runnable {}

Runnable interface have run() method which we need to implement.

public void run()

{

for (inti=1;i<=10; i++)

{

System.out.printin(i);
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}

}
AT MU FAT U Heoide TR HRIAT AR ST A6 Seh A HRdl.
RunnableThread t1 = new RunnableThread();
SR 3{TA0T Runnable 9T dT0R el R STUeTe 98 el $CRIUC HR1dl ARTe 30T &TaR Runnable URT 6HR1dTl
NI
Thread thread = new Thread(tl);
IS 3ffeoide IR HFR () AYS HHff-ad HRUGRITS! YU start() AYSTT ATIR H= Ybdl.sleep()Tsard
R fAfEE a1} 98 weitu HRuamTS! aToRar S,
InterruptedException TRIR 3T ol STTd , T WRTHICY {Helidbard sRid .
U FATH G TSl Y& Hal -
public static void sleep(long miliseconds)
public static void sleep(long miliseconds, int nanos)
class SleepExample extends Thread {
public void run() {
for (inti=1;i<=5;i++){
System.out.printIn("g=e = s1m: " + 0);

try {
Thread.sleep(1000); // 1 @z st

} catch (InterruptedException e) {
System.out.printin("'ge set< smem " + e);

Hids;

public class SleepDemo {
public static void main(String[] args) {
SleepExample t1 = new SleepExample();
tl.start();}}

g IS Ud® SRR (AP i) 1 YhaNIS! Ui,
o 45 d ATS® A”™PA(Life Cycle Of Thread ):

a1 Al 9 ARBANGd gl Uh Hewldl Ucd 31e. YD I ATaTe fRUATAYA (States) STl Sral Hed
Thread State Enum (java.lang.Thread.State) dIU= Yo fRYdiaea At &IB_CJ\W
%S (Thread) AT ATATAT TR (States)

1. 94 (New)
T 8109 T (Runnable)

1 (Running)
id el (Blocked)

Ucial (Waiting) fdvar deddt Uitam (Timed Waiting)

IHTWT (Terminated/Dead)

ST 7 91 T STRTeAT THWY ST,

e 9T wew getState() araET quTEET ITA.

o fisnmrEE it wait(), sleep(), join() == aTw g€ ©ew secvaTEE! Biar.

o 0k~ wDn
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New Born

Stop ()

Running Runnable

Dead
stop

suspend() resume()

sleep() notify()

wait() Stop O
Blocked

Fig 3.5: 9 9t ag® AA®d
S = BYFH (Thread Methods)
1. A€ (Wait): wait() AYS BId dHedleR, BT I8 AR USgR notify() far notifyAll() TGd T& HRTUd
2. AAIIBT Notify (): TETEI a%d! AT U8 Scdl Uhd 38 SR HRUINITS! ATl aTaR &l STl SATior
dl 98 AR Sraffad HRuaN geard Sl
3. {RgH Resume (): syntax : public void resume() 81 U<d suspend() Ugd aTe+ (Adfad daar 3

g1 & .
4. TS Suspend(): B Ugd YSdT Fafad R dad ST resume() UG a9+ g1 I& HRdT d.

syntax : public void suspend()
5. TIT Stop(): IS 3MAMS Yiadd.

6. run () - JSHL ATAARIAT DI, run() AT AT HId Hed A IS TR Bid Tel, ATYS start() ATORO!
TSP 3.

run () HYS o ITERTT
class MyThread extends Thread {
public void run() {
System.out.printIn("Thread is Running!"");

k
k
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-Wa@wmmwi.e new state
g
9% T JTAEHST YT let I3 TGN FUTcTd.
~
T 2 ;@ | *SIT new thread FTE Blcll degT &1 U3 FE STelell I, IS Tdel HEA STUAT AT 318
w®e J
~
| soToET gET 93 UiFETRgRIE & STUITATS! TcleT Ao Aol qrSddl degTe Ueh IS I U
T 3:afear >
2 GIGRIGECIGIE
w®e J
~
Ty TeH | T fARISE RTeT ShTeTeed HTeATH R I8 gl ATef [l STrge.
afr ve y
~
boc i) .efiAes
we J
Fig 3.6: %8 &l
I8 YR (Thread Priority):

1. A dmetedT AU SR WU Adhd! i IS ThId dob! ATadId Uy ATTgIRBESeT o VR Tg!, THI dd! Had
THd IS 3R YHR ATe hd! b ARSI o FHId! TR0l aTed.

2. Thae Ui ASYfeRT SIEREHTT AR W= U A€ Aaguarrd! & Sirdl.

3. 39T setPriority() Usd dToRe+ I8 YIRS dae Wahdl.

4. 98T 1 1 10 T Yuifes U= 3 bl

5. Java 9 FN WK I/ dT dTiR Bl —

6. THT AT 3F® IS JHATNAUNTIS! TIR 3R YHdd R SHAASSIUINITST Fared We SRIcial 4rT
[REESIISIN

7. 9SdT1 5 T RIS SIhlee W 3.

38 WITRET (Thread Priority) PIE< (Constant)
foar wraiiél/ MIN_PRIORITY 1

SRt SiRd IS /MAX_PRIORITY 10

I TR /NORM_PRIORITY 5
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SoXIe (Inheritance)-3exic— &1 U UishaT T8 f1Y U 3ifsiae gudl Sfissided OTEH T Hl.
W(Subclass)—wwmaﬁamﬁmﬁwww.
OREFAH(Superclass)-SaT FRTE O IUTigR IR fHesdrd &1 JoRaar TUrdTd.

fras (Keywords) QT:R%W (extends) and sﬁﬂﬁﬁ (implements)

IS-A Relationship 3qIgxUl :

IS-A TEUTTATH Ueh Ugd 3TR: B I T Il Uh YPR 3T

public class Vehicle{ }

public class FourWheeler extends Vehiclef }

public class TwoWheeler extends Vehicle{ }

public class WagonR extends FourWheeler{ }

1.dlgd &l gdlopnl GHIE] LSERENIR| 3Tg Vehicle is the superclass of TwoWheeler class.

2. 9181 81 BRaICR e U 3{Tg Vehicle is the superclass of FourWheeler class.

3. Q?ﬂ?ﬁ TOT IRATHT § a8 avIid SUaH 3gd TwoWheeler and FourWheeler are sub classes of Vehicle
class.

4. TSR BT IR 0T AT T ql-al AT IUT 31T WagonR is the subclass of both FourWheeler and
Vehicle classes.

IS-A relationship aNa Jalerul Gﬂ% -

TwoWheeler 1S-A Vehicle

FourWheeler 1S-A Vehicle

WagonR 1IS-A FourWheeler

Hence WagonR 1S-A Vehicle

RT3 (Synchronization):

IRA T A WE HIUGNET AT Blel AN aIS 3Hed. S UhdgR & 9 dhad S rell
ISEZRIEERERAUGI G

RIS BT

1. €T HYY §IU4aT TG aradd! (prevent data corruption): ST THIEE VST THM SeTaR B Hald dag]
Rico ISR YAIYd HRd DI ST JIITd gl 01 ThTaa) ﬁmqﬁﬁ‘zﬂﬁﬂﬁr

2. 9 Y I\ RipHZIRA 7 ARG FRd &1 IS Te—de Y% dRUR 38 THHG T ey
PR AIRI.

3. QAT IRGT ST : SregT TbTUET 3ifieh JgTqHed A HTeoideHed YA HRUAT SIRIhdl 34, AT
RipTgeRH Sfissided! Ry YT AU Wt < .

RivFTggRMaR smuTia v

class Callme

{
void call(String msg)

{

System.out.print("["" +msg);
try

{

Thread.sleep(1000);

}
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catch(InterruptedException e)

{

System.out.printin(*Interrupted ");
} System.out.print("]");

}

}

class Caller implements Runnable
{ String msg; Callme target;
Thread t;

public Caller(Callmetarg,String s)
{

target=targ;

msg=s;

t=new Thread(this);

t.start();

¥

public void run()

{

synchronized(target)

{
target.call(msg);

ks
ks

class Synch

{

public static void main(String args[])

{

Callme target=new Callme();

Caller ob1=new Caller(target,"Hello");
Caller ob2=new Caller(target,"Synchronized");

try

{
obl.t.join();
ob2.t.join();

¥

catch(InterruptedException e) { System.out.printin("Interrupted ");

38

o T Q@Wﬁﬁ)‘ﬂ? (Inter-Thread Communication):
a1 Aefid $eR-98 HRIAGRA Bl Ueb JAUN 38 SUTHeD dSal Areat R fayra favm faar srar sifor &
fpfedwa faurmd o= dedr wawr (fdhar dich) HRUATE WA facll S ScR-9€ HRIAGRAAT Siaraelid
T fafky R @ o DI A1E) & AUNITATTS! U= HadH HagHTa SHcesau dbell Sifd. SR d ¥R

3R W MY HRATS et SITd. IS 3% CPU IS adl STATd ST SiHcSaut SfBRIH §d.

IaTeRuNd, FATRIE Ididl THRHe Y Te 9 Sl IR &xd 3MTg S0 GIRT ATl aTR xd 3T
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TgH( Web References):
1. https://www.javatpoint.com/java-tutorial
2. https://lwww.w3schools.com/java/
3. https://www.tutorialspoint.com/java/index.html
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gfe- 4
aedae fet gafbe (AWT) 3nfdT f&iTs aruee— s&de gsfo
(Event handling using Abstract Window Toolkit (AWT) & Swings
Components)

fawg fAeo=h: Course Outcome (CO)
CO4 - faS1-3nTRd MRIH I Uchid ATUR B Sc TS o SHATT HTUTTITATS SITaT WHITH fash Rid

P.

Rresia Rrgror aRoma: (Theory Learning Outcomes(TLO):

1.

feoied THET! Thdg AWT U idl TR & b dhd JoR scxhd (GUI) fawRia Hrugrmadt
qro fergl.
feoiedT TS T IO ST Sl aToRe- UHITH fdahRid He.

3. o TaRmdt wid & gehian aR & Ahdd JoR gcxbhy (GUI) famRia sruarat

4.

5.

=T fore.
fedcdr TuRIATd! e Anferd MHITH fasRId SruamTdt SR s Aled TR,
faoea s g uaTd! Jefda AWT/RaTTesraHe arurT.

4.1 I, He, fdsl, WH, U4d, AWT Heled (Component, Container, Window, Frame,

Panel, AWT Controls)

o HWIHe (Component )-8 GUI AN HaHdHHMIHC 3MTed. d e,

o CHRCHICS TCH SIG! 3R XHdld. AWT A, TadbTa! ST Fa TR fawaiRd(inherits)
Bidl.

o HIR(Container)-81 TH a0 YHRET FHHHc(Component) 38 S IR HHHC
"l(Components) HHIJT U3 Tl

o ST 31 TP I-TRT HeR 315, Folae Aqaan U R fds). ot Immad: de arRed Srd
e,

o - B Ted R AT aTex 3rciall U faviy fdet aimg 3fir ot g fdSrare ! ammaa: aroRett
S,

o UAd- BT UH HeR 31T Sl IHAE ST Ao HRUANITS! aruRal ST,

AWTR‘IFH
Aea: TRe fhar ufamr weflRia #=a.

o T fFa® TR Hall(Action) = B,

o APAGY: ARGAAN(Users) TaTT Hasvarh fhar fAds 35 wvar wmamrf 2.

o AHSIF YU: TH1 4] Had Uehd Masdl A5d WU 3P dhaiay cdg HIUIMIS] aroRa
ST,

o CHEWITS: ASIERNIS! Uhd-ag(singale line) ITYC HIcs.

o THRCUNAL: Tyl ¢ FTYCHIS! TP §g-aATs-A(multiline) TRE HIcS.
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Button

Component

Label

I
il

Checkbox
Choice

List

Container

(Window] [ Panei
-~
Applet

Fig 4.1 TSsRIEI UGTIhH (AWT Hierarchy)

3cIeXul (Example):

import java.awt.*;

public class AWTComponentsExample {

public static void main(String[] args) {

Frame frame = new Frame("AWT Components Example™);
Label label = new Label("Enter your name:");
TextField textField = new TextField(20);
Button button = new Button("Submit");
/I Adding components to the frame
frame.add(label);
frame.add(textField);
frame.add(button);

/I Setting layout manager (FlowLayout arranges components in a line)

frame.setLayout(new FlowLayout());
/l Frame settings

frame.setSize(400, 200);
frame.setVisible(true);

k
¥

3f13cyYc (Output):

Enter your name:

Submit
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4.2 ASATST HASRIET IR (Use of Layout Managers)

AATIC HAo IR Tedh il R 01 ST RAM ARd Hrar. STame di3e HAoRid e
UHR 3ed:

o  TAAST3E (FlowLayout): STaldg Ioididhs HHIHC ol HaRIT B,

o FISIASATSIT (BorderLayout): He-Ral UTd ST (regions) (TR, Sf&0T, Id, Ui, &%) (North,
South, East, West, Center). fJd{TTd.

o firs A3mse (GridLayout): 3T Tad=am dacdt 31 THF (Rows and columns) T8 HHMC AT
el alR¥d (Orginize) F.

o s A3MST (GirdBagLayout): HHIHE T HR (resized BT SGargan 0T it Ryd
HIM Sarl (positioned) g Y F 3ifeies Sfed saa®I (more complex arrangements )0
S{TH gd.

o PIS AT (CardLayout): THTYP &quot;BTe&quot; (FF UAd) TaRITUT Ha M1 TieamHed
o R ST <.

AT AoRIdl SGTeoL:

> TRIASm3e(FlowLayout):

import java.awt.*;

public class FlowLayoutExample {

public static void main(String[] args) {
Frame frame = new Frame(""FlowLayout Example");
I/ Creating buttons
Button btnl = new Button("Button 1");
Button btn2 = new Button("'Button 2");
Button btn3 = new Button("Button 3");
// Adding buttons to the frame
frame.setLayout(new FlowLayout());
frame.add(btnl);
frame.add(btn2);
frame.add(btn3);
Il Frame settings
frame.setSize(300, 200);
frame.setVisible(true);}}

3f3cyc (Output):

[£:| FlowLayout Example — O >

gEluttnn ‘1 Button 2 Button 3
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> EWGI'IBE(BorderLayout):

import java.awt.*;

public class BorderLayoutExample {

public static void main(String[] args) {

Frame frame = new Frame("'BorderLayout Example™);
/Il Creating buttons
Button btnl = new Button(""North");
Button btn2 = new Button("*South™);
Button btn3 = new Button("East");
Button btn4 = new Button("West");
Button btn5 = new Button("Center");
/I Setting BorderLayout and adding components
frame.setLayout(new BorderLayout());
frame.add(btnl, BorderLayout. NORTH);
frame.add(btn2, BorderLayout.SOUTH);
frame.add(btn3, BorderLayout.EAST);
frame.add(btn4, BorderLayout. WEST);
frame.add(btn5, BorderLayout. CENTER);
Il Frame settings
frame.setSize(400, 400);
frame.setVisible(true);

}
}
3fT3cyYc (Output):

| £:| BorderLayout Example — O =

Morth

West Center East

South

> ﬁ%ﬁalm'd(GridLayout):
import java.awt.*;
import javax.swing.*;
public class GridLayoutExample {
public static void main(String[] args) {
Il Create a frame
JFrame frame = new JFrame("GridLayout Example™);
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frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(400, 300);
/I Set GridLayout (rows, columns, horizontal gap, vertical gap)
frame.setLayout(new GridLayout(3, 3, 10, 10));
// Add buttons to the grid
for(inti=1;i<=9;i++) {
frame.add(new JButton("Button " + 1));
}
// Make the frame visible
frame.setVisible(true);

}
}
3fT3cyYc (Output):

¥ GridLayout Example

Button 4 Button 5 Button &

> frssmaense(GridBagLlayout):
import java.awt.*;
import javax.swing.*;
public class GridBagLayoutExample {
public static void main(String[] args) {
/I Create a frame
JFrame frame = new JFrame("GridBagLayout Example™);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(400, 300);
Il Set GridBagLayout
frame.setLayout(new GridBagLayout());
GridBagConstraints gbc = new GridBagConstraints();
Il Configure constraints and add components
gbc.insets = new Insets(5, 5, 5, 5); // Padding between components
/I First button (Row 0, Column 0)
gbc.gridx = 0;
gbc.gridy = 0;
gbc.gridwidth = 1; // Takes 1 column
gbc.gridheight = 1; // Takes 1 row
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by

by

frame.add(new JButton("Button 1"), gbc);
/I Second button (Row 0, Column 1, spanning 2 columns)
gbc.gridx = 1;

gbc.gridy = 0;

gbc.gridwidth = 2; // Spanning 2 columns
frame.add(new JButton(""Button 2"), gbc);
[l Third button (Row 1, Column 0)
gbc.gridx = 0;

gbc.gridy = 1;

gbc.gridwidth = 1,

frame.add(new JButton(""Button 3"), gbc);
/l Fourth button (Row 1, Column 1)
gbc.gridx = 1;

gbc.gridy = 1;

gbc.gridwidth = 1,

frame.add(new JButton(""Button 4"), gbc);
/I Fifth button (Row 1, Column 2)
gbc.gridx = 2;

gbc.gridy = 1;

frame.add(new JButton(""Button 5"), gbc);
/I Set frame visibility
frame.setVisible(true);

3T3cYc (Output):

g GridBaglayout Example —

Button 1 Button 2

Button 3 Button 4 Button 5

> ﬂ?léﬁalm'd(Card Layout):

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public class CardLayoutExample {
public static void main(String[] args) {
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/Il Create the main frame

JFrame frame = new JFrame(*'CardLayout Example™);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(400, 300);

Il Create CardLayout and main panel

CardLayout cardLayout = new CardLayout();

JPanel cardPanel = new JPanel(cardLayout);

I Create different panels (cards)

JPanel panell = new JPanel();
panell.setBackground(Color.RED);

panell.add(new JLabel("Card 1"));

JPanel panel2 = new JPanel();
panel2.setBackground(Color.GREEN);
panel2.add(new JLabel("Card 2"));

JPanel panel3 = new JPanel();
panel3.setBackground(Color.BLUE);

panel3.add(new JLabel("Card 3"));

/I Add panels (cards) to the card panel
cardPanel.add(panell, "Card 1");
cardPanel.add(panel2, "Card 2");
cardPanel.add(panel3, "Card 3");

/I Create buttons to switch between cards

JButton nextButton = new JButton(""Next");

JButton prevButton = new JButton("Previous™);

I/ Action listeners for buttons
nextButton.addActionListener(e -> cardLayout.next(cardPanel));
prevButton.addActionListener(e -> cardLayout.previous(cardPanel));
/I Create a control panel for buttons

JPanel buttonPanel = new JPanel();
buttonPanel.add(prevButton);
buttonPanel.add(nextButton);

/I Add components to the frame

frame.setLayout(new BorderLayout());
frame.add(cardPanel, BorderLayout. CENTER);
frame.add(buttonPanel, BorderLayout.SOUTH);

/I Set frame visibility

frame.setVisible(true);

}
}
3f3cyc (Output):
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¥ CardlLayout Example

‘ Previous || Next |

4.2 g wf=™@(Introduction to Swing)
T 81 T GUI Tafdhe 31Tg Sit AWT =1 ga-id 3% TRifaiad 3for ia User $exthd ®HIFC UaH
(provide) &
eI dgcde 3¥drd (d Goo OS BT aR g THdrd).
> AWT 3for feamaehta uga wie:
e AWT: gdldeadiiHe (0S TR ade).

o [&IT: ASede HHHT (SAT dTRS Hledd).

TR T PRCHIIRM HRUIAN SFHC! od, W HRUARNY Jdb-3H8-hiad Sqd gd 3T 31t
Ifreeiag ¢ TABLE 3M1fdT 2Re TRAT TrRY T USH (Provide) Y.

> AWT 31for e v

TTeid dadT AWT ST R Uge R 9o Rl

Table 4.1 AWT 31T Rawmaehta e
3. ST AWT ST e
1. | AWT SHMC WchHIHR aaqd 3fied | oral RATHMIAC THIHAR SHacigd gt
(AWT components are platform- 3{Ted.(Java swing components
dependent.) are platform-independent.)
2. | AWTHIIFE gdlde 3fgd. (AWT T dIscde 3ied.
components are heavyweight.) (Swing components are lightweight.)
3. | AWT WIS o 30T Biael quIc Hd | [T wiiaa o 3101 Bidem JuIe Hd.
AI8L.(AWT doesn't support pluggable look | (Swing supports pluggable look and feel.)
and feel.)
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4. | AWT fdTUe HHilemFe Uer . R TABLE, foRe, ThIdUH, HaRToR,
(AWT provides less components than Cs8U TGN HfIH
Swing.) QIR IBHT UGH .
(Swing provides more powerful
components such as tables, lists,
scrollpanes,colorchooser, tabbedpane etc.)
5. | AWT MVC [{18d &g deleR) AR | T MVC I 3fI8R0I Hid.

&d ATl (AWT doesn't follows (Swing follows MVC.)
MVC(Model View Controller)

> olraT R wRe afkreed
o Wew wWraA(Platform Independence): T TH T BRQ U AP WeHIH

W=, 6T g f9eRia dad ST (programs) SaTal G SO HIUTATg!
QIR J&d = Hdl dTe, AT,

e I 9GS 99 (Rich Set of Components): R fafay HHdic a1 THGRT Mg Sarr
IR Sfed(complex) GUI TIR HRUGMTS! Hdl SIS Udhdl, SEAWR dul HT0T e IREAT
AYd HHIC URE o TABLE, €1 31107 Bhidt U IRBAT W HHHc gid Hag Tehard.
AT@fAdadr (Customizability): fETeme 3did HGid 3ed, SUH® SEaWR Al
RgTaT STfOT e fafay defar gz g Xerdrd. SR, W, B T de3e TRQ Toured
fafry fEgmgA saxadmdl Yul HRUTMTE! eoiau FHIIS dhdl SiTs, RIdbdId.

3R TSIAT(Event Handling): f&T Toh ASgd & e T80T IFAUM UM HRd St S@AURAT
el faae 3T AT HeHic ARSAT ATURe | <01 TREOREdTGIHT (users interaction ) HfcTe
J0IRT SFHT d). B IRERI QTS AT Uferreretes syl fAfdt gem wva.

A3HTSE FARITYH (Layout Managers): RETHE W33 HTRITIH A1 U Id FHIAP 3T Sf
HeRAY B At HIRIT FAH Bl AT HASR e -RAT HHRITIR S ot Rt
AT HHR  WIAMAdUll FHMEINI HRdld, SaHes oilaied] whid RAegRe iy
fERRaTHe HTd 9o+ gHfEd gid.

> 74T T Faraadt YardspH(Hierarchy of Java Swing classes )
SraT T TSIl UgTshH(hierarchy) @Telt et 378,

JComponent 81 9d Swing Teh T3 99 T TR, I Hlal Hewar Yaaay @l fad ied:
JLabel — AR fdar UfawT graadl.

JButton — faidh HRUFTST §UT,

JTextField — T IBTd CRE FTYC HRUIMNTA!,
JTextArea — §g-3I@ CRC STYCHTAI,

JCheckBox — RIdia=M sie (§1a/Ta)).
JRadioButton — f$37 §eUT (THd Ryaiae Har Aq).
JList — feRe GrEauaraT.

JTable — TABLE ScI GRIJUIRITA!.

JTree — TSR (GAR®Y) ST GRATUANTST,
JScrollPane — HIST dcc Bhid HRUTMNTA!.
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1Label

JList

Container

IComponent

ITable

Window

Panel

Applet

Frame Dialog

IComboBox

Islider

IMenu

AbstractButton

T

JButton

Fig 4.2 \‘:ITHT%‘ITW (Java swing API Hierarchy)

o B FARTT UGdi(Methods of Component Class)

WTaT RS BT FATE<AT UG dHIST YHIUTT 9TURedT SiTdTd o7 @ieil faed 3ed.

Tl (Method)

quie (Description)

public void add(Component c)

d U1 S e o g1 HHIHC R
Sred (It add a component on another
component.)

public void setSize(int width,int height)

g HHIHC I ATHR AT B, (It sets

size of the component.)

public void setLayout(LayoutManager m)

T HHIC T AT TAoR AT
Eb_{?f.(lt sets the layout manager for
the component.)

public void setVisible(boolean b)

® HHIFC d TXHM I Bd. d
T fSWlee HIQT 3R, (1t sets the

visibility of the component. It is by
default false.)
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> oirar f&T Igreru
Y TIR $HRUATE G AN 3HTea:
o ThH oI (SFEIRIURH) I 3ilsolae TR B
o B FIN (3TaRe) THICS H&A (By extending) UV AT I8 AH(), Hcacx fhal SR
BIUTE Tcimed forg e,
STaT 4T 3qT8¥0I( Swing Example):
BT A1a: FirstSwingExample.java
import javax.swing.*;
public class SwingExample {
public static void main(String[] args) {
/I Creating a JFrame (top-level container for Swing components)
JFrame frame = new JFrame("Swing Example™);
/I Creating a JButton (Swing button component)
JButton button = new JButton("Click Me");
/[ Adding button to the frame
frame.add(button);
/I Setting frame properties
frame.setSize(400, 200);
frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
}
}
3fT3cyYc (Output):

[£2 Swing Example

Click Me

4.4 &7 SwgHe

e e wifead Sfor dfreeayut sradrd. Jafd SR AR SITu=aT Hlal HHe Hel § GHIfAY
3Tg:

e JLabel: cRe fhar g yefRid #xd.

o JTextField: THd-dI3 ¢Re Bics.

o JComboBox: S4-SI3 .

e JButton: fhdl Y= &&= YHUIR FcUl,

« JCheckBox: IRl (dg fdhal FaS g H& ADHURT Sl

o JRadioButton: TohT eIl Ueh S fo7d UehT dod! herd Uebdl fasdl Adll.
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3P [T FHIedr IR H JalgXUl(Example of using several Swing components):
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class SwingComponentsExample {
public static void main(String[] args) {
/Il Create the main frame
JFrame frame = new JFrame("Swing Components Example™);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(400, 400);
frame.setLayout(new FlowLayout());
I Create labels and text fields
JLabel nameLabel = new JLabel("Name:");
JTextField nameField = new JTextField(15);
Il Create checkboxes
JCheckBox checkBox1 = new JCheckBox("Option 1");
JCheckBox checkBox2 = new JCheckBox(*"Option 2");
/I Create radio buttons and group them
JRadioButton maleRadio = new JRadioButton("Male");
JRadioButton femaleRadio = new JRadioButton("Female™);
ButtonGroup genderGroup = new ButtonGroup();
genderGroup.add(maleRadio);
genderGroup.add(femaleRadio);
/I Create a combo box (drop-down)
String[] countries = { "USA", "Canada", "UK", "India" };
JComboBox<String> countryBox = new JComboBox<>(countries);
Il Create a text area
JTextArea textArea = new JTextArea(5, 20);
textArea.setBorder(BorderFactory.createLineBorder(Color. GRAY));
/I Create a button
JButton submitButton = new JButton("*Submit™);
// Add action listener to button
submitButton.addActionListener(e -> {
String name = nameField.getText();
String gender = maleRadio.isSelected() ? "Male" : femaleRadio.isSelected() ? "Female" :
"Not selected™;
String country = (String) countryBox.getSelectedltem();
String options = (checkBox1.isSelected() ? "Option 1 " : ") + (checkBox2.isSelected() ?
"Option 2" : ");
textArea.setText("Name: " + name + "\nGender: " + gender + "\nCountry: " + country +
"\nOptions: " + options);
b
/I Add components to the frame
frame.add(nameLabel);

Maharashtra State Board of Technical Education 95



STaT WTHT-314317 Java Programming-314317

frame.add(nameField);
frame.add(checkBox1);
frame.add(checkBox2);
frame.add(maleRadio);
frame.add(femaleRadio);
frame.add(new JLabel(""Country:"));
frame.add(countryBox);
frame.add(submitButton);
frame.add(new JScrollPane(textArea)); // Add scroll pane to text area
I Set frame visibility
frame.setVisible(true);

}
3fT3cyYc (Output):

g Swing Components Example - O >

Name: |F'rina| Musale | Option 1 Option 2

' Male ® Female Country:|India |w Submit

Mame: Prinal Musale
Gender. Female

Country: India

Cptions: Option 1 Option 2

4.5 WTa f&i SwgHe

PUGRECACRET JrTCT 3 i W(Complex Program) TR HRUTMET WA Gdrd. Al
S G g FHIAY 3o

« JTabbedPane: <sg Af@I=HaT 3H ad.

e JScrollPane: ThId HIUEHAT SIS,

o JTable: TABLE T&UIG ST WG RId #d.

o JProgressBar: W TRes USiRid .

e JToolTip: BT &R Yeh< HaMT Afed grfad.

JTable 3M1for JScrollPane WG?IETUT(ExampIe of using a JTable and scrollPane):

import javax.swing.*;

import javax.swing.table.DefaultTableModel;
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public class AdvancedSwingExample {
public static void main(String[] args) {
/Il Create a frame
JFrame frame = new JFrame(""Advanced Swing Example");
/I Creating a table
String[] columns = {"Name", "Age"};
String[][] data = {{"Kshitij Musale", "14" " Amrutvahini Model School"}, {"Prinal Musale",
"11" "Amrutvahini Model School"}};
JTable table = new JTable(data, columns);
// Adding table to a scroll pane
JScrollPane scrollPane = new JScrollPane(table);
frame.add(scrollPane);
// Frame settings
frame.setSize(500, 400);
frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
}
}
3fT3cyc (Output):

gy Advanced Swing Example

Mame / School
kshitij Musale 14 Amrutvahini Model School
Prinal Musale 11 Amrutvahini Model School

4.6 3¢ g UR=A (Introduction to Event Handling)

gRe-dlfad UMM, gl S faad, ATy Jed< 3! arReGd=l Hal(User Action)
gfadTe gdl. SraT SfefvM Swe Hisd (Delegation Event Model ) atRd, S HIc AT 3¢
ST A3 SETEER SHeied] Sc R 71 3egc UIBfuarE WA dd.

o I HId (Event sources): 3R AT HRUR Hisolae (3T, U], R BIcS).

o F@c [UR: 3R C SAIBUIR Hisoide (34T, 3R R, SeHfNR).
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& (@ev foa) 7l g TSR Iameror:
import javax.swing.*;
import java.awt.event.*;
public class EventHandlingExample {
public static void main(String[] args) {
JFrame frame = new JFrame("Event Handling Example");
/Il Creating a button
JButton button = new JButton("Click Me");
// Adding an ActionListener to the button
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
JOptionPane.showMessageDialog(frame, "Button Clicked!");
}
b
/I Adding the button to the frame
frame.add(button);
// Frame settings
frame.setSize(300, 200);
frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

}
}
3fT3cyYc (Output):
Message
Click Me (1) Button Clicked!
OK

4.7 3¢ FATEHI(Event Classes)
2R C AN JFTaTTe] Y RedT ARG et it (Users Action ) GRIadId.
RTARRUINE

« ActionEvent: §¢U1, B 3eH fdhal ToqH SHHC R fdad dedrar feTR gidl.

e ItemEvent: 3cH (S &1 dhalay fdhal AS3f geun) MaswmeR femR g,

e KeyEvent: &t graa fdhar Tisdl &1 foR g,

e MouseEvent: fadid, Qi fhdl ®HWiHc Y UdR HRU/ERR USU JRRBAT ST
Faiges(Action) SR BIdl.

KeyEventaTQTWI%BT:{IBTUT:

import java.awt.event.*;
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import javax.swing.*;
public class KeyEventExample {
public static void main(String[] args) {

JFrame frame = new JFrame("Key Event Example");

/l Adding a KeyL.istener

frame.addKeyL.istener(new KeyAdapter() {

public void keyPressed(KeyEvent e) {
System.out.printin("Key pressed: " + e.getKeyChar());

}
b
Il Frame settings
frame.setSize(300, 200);
frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
}
}
3fT3cyYc (Output):

4.8 3@ for R ey
o RN - Focy Udbdl, 3al. U7 faen.
o ITICHINR: 3UCH ¢y Udhdl, Ial. dhdl fdhdl DIl Siay dgdl.
o DITAR: PIAIS 3G Udhd], 3al. B GIEUl,
o  URHRNR: [y 3MfUT igr IRBAT ASY F@ ¢ Uahdl.
o  ARSIYHIRFRER: AI3Y Jeh< ey Uahdl.
IRETTER STOT STICHIRIAR JTIRUAT IGTERL:
/l Java Program to implement
/I AWT ActionListener
import java.awt.*;
import java.awt.event.*;
/I Driver Class
public class Main {
/[ main function
public static void main(String[] args){
/I Create a frame
Frame f = new Frame("AWT ActionListener Example");

Maharashtra State Board of Technical Education

99



STaT URITHT-314317

Java Programming-314317

/I Set the size
f.setSize(400, 200);

/I Set the layout
f.setLayout(null);

/I Make the frame visible
f.setVisible(true);

/I Set the background color of the frame
f.setBackground(Color.LIGHT _GRAY);
/Il Create a button
Button b = new Button("Click Me");

/I Set the positions
b.setBounds(160, 100, 80, 40);

/I Add button to the frame
f.add(b);

/I Set the background color of the button

b.setBackground(Color.GREEN);
/I Create a text field
TextField tf = new TextField();
/I Set the positions
tf.setBounds(50, 50, 300, 30);
/[ Add text field to the frame
f.add(tf);
/I Create a label
Label Ib = new Label();
/I Set the positions
Ib.setBounds(100, 150, 300, 30);
/l Add label to the frame
f.add(lb);
/I Add an action listener to the button

b.addActionListener(new ActionListener() {
Il Override the actionPerformed() method
public void actionPerformed(ActionEvent e){

/I Update the text of the label
Ib.setText("Hi " + tf.getText() + "1 "

+ "Welcome to Amrutvahini!");

}
b
1}
3f3cyc (Output):
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gy AWT ActionListener Example - O =

Kshitij Musale

Hi Kshitij Musale! Welcome to Amrutvahini!

TgH(References):
1. https://www.javatpoint.com/awt-and-swing-in-java
2.https://docs.oracle.com/javase/8/docs/technotes/guides/awt/
3. https://dotnettutorials.net/lesson/abstract-windows-toolkit-awt-in-java/
4.https://docs.oracle.com/javase/1.5.0/docs/guide/awt/
5. https://www.geeksforgeeks.org/java-actionlistener-in-awt/
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gfe-5
ARIP 31w Aeafd

(Basic of Network Programming)

fawg o=t Course Outcome (CO)

CO5 - S Aedd TR SiHcesaull H1.

Rygia fRrgror afoma: (Theory Learning Outcomes(TLO)):
1. S Aihcaa Yhed-d quid Hl.

2. ACalfdT RN AU gike quRiTd e,

3. feoe 9HETat TCP/IP aR HidhcHgR FaRic/FaR HararTas! U fasmRid &,

° tlﬁ?l'q(lntroducation)
T AT IRRe T, SFi+T a1 fadRid der, i JfT a1 offg, Head ISl WU, IS it il
TIUTTERT HTST Aeaich T RITa | 31 I Saal], ST @1, C++ fdsal FORTRAN U&T. SITaTal Aeafdb e 30
HTST §UIR HRUTTGUI java.net Udborred TR FeiedT aaRN. § Heafd T dary i cael Ydhed-a
I xard, & ddhal Aidedsr fSResgmM (BSD) A, gRaRict i dicrmifar, dodt 38 g
HROAId TS BId. FexAC Aedfo’] ARsRIA HIUdTg! add UNIX 30T BSD dldbewa sfagrmn
TSI I HeTRIar Yol BIUIR T8l
5.1 Hide M@IRIY ( Socket Overview)
Jedd Fidbe 7 IOfde JhcuRT 3. Jeadb JHldde fafdy wmed TR tois fadlka
HRUGTE U AT 318, S DIVdal USRIl AT YHIUIT Wieidbiae THold, d & HibeHed Sisd SIis; Xhd
3TFOT HaTg e Wbd.SNadd d 50Hz, 115-TIGC faoidl SUET BT 3ed, Audd SUHRU BT IRATS.
Tofaed 90 HY GUR 8Id I [aaR SR, TR 301 IGRT "eddhHed Hoast Uh Hiex 31Tg. I HieH e
ST U fholde tlaRard! fae 3o Sird. drges uiak 8= ISETS[oT disl Gaduul a1gd 3RIe! axl
WIS Td Aibedl T [AfR1Y U=l 3Rl 81 HdedT Aedd AlbedTal ] 8id, T I 30 gadci-4
30T le srguuasit TCP/IP Yobc ™ 3107 1P SIS dTuRdl.
Zee UIEIdId (IP) BT Uh dl-0ed =icd Ueidhid 38 Sl 3¢l daM Udbcaded faurTdl Sfir Aeadhar
fafRry uaTaR UrSaal, Ul g Udhey ang 3ol Uigiediaa gt g+t dd ATaT.
CAMHRM dheld Uieidbid (TCP) 81 U 8-deed Ulcidbid 3MTg Sl a1 Yohe o1 A M dadl, gldad
Udbcl U5 Uraad! SATUT ST 3fghUu! Uighad T @r Hdl.
ORI Uicild, ggR ST Uieidid (UDP), TCPAT RGRT 1 @l 31T dIaH, d-ia=M-farfad, sffor
JHfAfRed SeT CrafHRMAYAT! aruRd STl
5.1.1 FOTHE/ARR
WWWNWW@WWU&OW@)QWWW.WWWWW—

. HIYE -0 WUHT & UG B

. fiie aR-S flican Yoo Fawifid s,

. & a9 Acadh R TR WY UgH drd.

. 39 9E- 99 g IUfed BN,
FARIC U PIVITG! U STl TERN Ay Ia=it dae | 3fd. aaric il &R gl
RERHATG faggd Aldbe T fGeHT=T (ofre) IREURHATG IR 3Tg. BRI diol B8 TUTSl Ay, 311
f3a1 31 FATe 3. TER 87 "gH! SUAsy Al HId 318, TR FAAC AT TROIJIR dH-ide 3 f&xpiae
8IS XDHdl.ghd Albcaae, Tl WUBTAl e Aol Faricy-l Thid dadt JaTl gRadm ardl U
"Hidhe" g YhedHT I 3MTe. T4, AT THRd! HIfga Tos HRUINIG! Alhey aruRd Sidrd.ure
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& b1 IR (AT HRUATd STl 3115, e WUrSl UahT a1y Tiurerasial et SReiel Hidbe.
. THME UK FRER 3 FACH B 513 Jhdld, IRg Tdd I () § a7Tes S0 Wi 3.
o 3D FATIC BRI BIATBUIRITS!, UG U Hee RIS S (3 IS Scian) ! fhar uhrd
3B 3 1/0 BT UITTS! Afec @I o3 ITuRd ST,

Client 1 Clionnt2 | IORSromneasen Client n
Socket Socket Socket
" | | | |
é Network ;
S ScxverSocket assigns a
Server Socket to cach chient
Worker | Worker 2 | cevecccccnes Worker n

Fig 5.1: FoTIe-A@R SHRI-HIH

5.1.2 f¥grds Aidbed (Reserved Sockets)
TCP/IP HEH 1,024 UICH TP Wehlaure! IR SRIdId.TCP/IP WOTHE Wetd 1,024 Uicy aiTavTe

TIPS AW Saa SITdld. SR YU $eIC STSTHT bl 3d, TR g UIC Muedrar URfId SRdid.
REARRUIDE

« T 21 - FTP (File Transfer Protocol)

e T 23 - Telnet

o UE25-3-79 (SMTP - Simple Mail Transfer Protocol)

« T 79 - Finger

o TUIE80-HTTP (Hypertext Transfer Protocol)

o TIE 119 - Net-News (NNTP - Network News Transfer Protocol)
U Ul d 33ddl di darde ol ekl &l aTg ared.3are”und, HTTP (Hypertext Transfer Protocol)
81 39 TSN 3107 3T Y5 Iy 3O YT SR HRUTTHIS! ATaRaId. 81 gai-- IdT Heldhia 3iTe,
S g8 SIS Ta! aroRar Sirdl.
5.1.3 TToRf GeEoiaRl YR 81 dairde=ar adi- go=aT Feesi! JaTg Fed. 81 TUig degT SUgad 33! Sieg
FARICR Bla! (AR TG AT FHide BI0ATER HaY SR,
ATl TR HT HIH HRA?

1. FATIC YU Wi YRR Hac gidl.

2. VTR IeeR, STaR 3 UhRd e 9drd, Farica adiq siasd el U Tred.

3. Ui 9k Tad 3¢ BRRas &d Ale! o) [a-dT (requests) fheer &= bl SATMOT BT Ul

(responses) BRI B Ui ATORITS! ATSq ]l
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o VIR 9 BHIg
1. Acahadld Jefdgy FH gid - AHUY J9YY 3Hd ARGAIHGT IRAR Ul Sofrd
ST, Wit @R ol Uhard SIS-dIS He- AIadd!. A T dd! sex-cae acl Ie]
U51 SI3-dIS HRUT! TR I1gd Tl
2. ¥s qredl - HIHYA Sl ST Fariedl diaH Ufawrg fHesdl.
3. TRfgraar Snfor Muaar JURY - Het Uil Tk Sl U=hY s QR deddrd ST
JRGA! 3ed UG AHdrd.
JGIexur:
AT, THT IR U FHART Al AT dIYSIER ST, SR T T UT gex-cas g J§ I98d
TR AIeAT YU S8y aTIRa SIS d. Hiad! ¥R Uhed § U SI3-aIS de RISl J6q [dhd],
IR &I 4 HHART TN LAY T U5 IUg AHard.uia TR GRa= eI 3nfr
BTG TP GU HgTE 3],
5.1.4 $ex¢ SR (Internet Addressing)
Udd ITUIHTA Th e’ gl 3RdlSeR-car el b UM Uh Hfgdld (unique) Ol
3l BT S UgY WU Ueh H-AT 3R St Y dh TIUIehIall 3fosdd.
IPv4 3T IPV6 o WY
Tdl, 9d gexic Uow 32-fde g gid, & IPv4 (Internet Protocol version 4) ®UH 3fiaw@d SId gid.
TRq, 941 IPV6 (Internet Protocol version 6) TUMTeH TRl SITd 31Tg, Si 128-fae HedtaT aToR HRd.IPv6
el 3fde OS TSy WY 3T, ST 3feeh T O SUBRU! Sexcdl Siadl AdTd.IPv4 R IRITd
(backward compatible) 318, TS IPv4 JUMET 3RcIed] UGS IPv6 HTd e XIbdl. T IPv4
31fere YT JToR T, U7 HIISITd IPV6 =T aToR TG UaTel RTeRT 311G,
Acad T (class) 3T i YR
IPv4 T39 31, §, &, § 30T S (A, B, C, D, E) 3RM 5 aMiHed faumTel SIrard.
e Class A - HIGUT HcadHT3! aTuRal SiTl.
e Class B - AIH THRIAT ACTHITS!.
e Class C — UM §c3c ARGAITS! aiferds araRar i,
o Class C U39d Ufgd 918c 192 d 224 S 3.
o TPl Class C Feahad 256 AU (FSRZI) Hde g3 Yahdld.
o SHIHRIT 37Yf 376s SUHRU! Class C ACaHHE SISl ST, BN,
5.2 Java 3{TfOT 4€ (Java and the Net )
Java A TCP/IP ﬁmmwlﬁ &I'I%' %W%h@ﬂ /0 ?ETWFIT (stream 1/O interface) fowar
T3 AT Aegdha’id 1/0 HTsiidcy TUR HRUIRITS! AR dfRrees siigH fiesad S
5.3 InetAddress & (InetAddress Class)
30 BIF HId Eh_{_cﬁ, é—ﬂa réadr fdar EE@E?R HAIRA RITTT m, ?@T T (addresses) II%\'_‘ﬂ%[
3YdId. Java H& InetAddress FIN IO HHATHD (numerical) 1P U= TIOT S A9 ISl Ac.
InetAddress ST 1%'01@ DhTg?
e BIIPUI &nﬁrsﬁﬁqﬁnmw (encapsulate W‘cﬁ)
e 3UU S8 AH (www.google.com) AMUEHA IP U<l &g Qrdhdl, S W& IP AT Ja-d
AU A7 3,
e InetAddress IPv4 30T IPv6 Gl BTATR Xl (Java 2, Toi 1.4 URT).
. BTN IP UATE dURITA Saia TR R, AHes ARG Had S AHae IP Hesad

g,
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5.3.1 Bae! Ugd! (Factory Methods)

TnetAddress FARI aﬁw?ré’r h XX (constructor) m?f WW, TnetAddress 3ioolde TR
PRGNS haes! HYSH (Factory Methods) ATURTET ARTAT. hdes! HYS &1 U YT (convention) 31T,
Y TP (static) BYSH TERN AN Hisolde IRA HRAMT.AMHS 3D UHRY Hcder edls
FHRUGNGST oiTavTed] ATaid BYSY aTuRdT JdTd.

Table 5.1 InetAddress I 3 W@ Haed AYSH

AYS quie
static InetAddress getLocalHost() throws - A% AurbTar  (localhost) — InetAddress
UnknownHostException- Jisoige TRd B,
static InetAddress getByName(String hostName) -  ([f&eiedT 8¢ A= (hostName) IP Uil QNerd O]
throws UnknownHostException- InetAddress 3ffesiae URd .
static InetAddress[] getAlIByName(String UHT gReAT 94 SUds [P Al a1dl (array)
hostName) throws UnknownHostException- Rd B, DIl SIHTIATS! THTUT SR P 3T,

3cle}Ul (Example)
Import java.net.*;
class InetAddressTest
{
public static void main(String args[]) throws UnknownHostException
{
InetAddress Address = InetAddress.getLocalHost ();
system.out.printin(Address);
Address = InetAddress.getByName("google.com™);
System.out.printin(Address);
InetAddress SWJ] = InetAddress.getAllIByName("'www.yahoo.com™);
for (int i=0; i<SW.length; i++)
system.out.printin(SW[i]);
}
}
5.3.2 InetAddress FATI=AT ¢~ (Instance) AYSH

InetAddress FIRTHE gl 3¢~ BYSY IUA 3MTed, ST InetAddress TsoldeHaR (Objects) TN
T AT, ATed Plal JaTTe aTIRedT SITUM=AT (commonly used) HUGY fedT 3R .

1. boolean equals(Object other)

8 G InetAddress 3fisoldcd THM 3MT3d P d JUNI. SR Glra! 3fieoidcdd P T IRW SR, R true
O HRd, ST false TRA Hd.

Jele}ul

InetAddress addrl = InetAddress.getByName ("www.google.com™);

InetAddress addr2 = InetAddress.getByName (“www.google.com”);

System.out.println (addrl.equals (addr2)); // true (HRUI Gla! IP IRY 3HTad)
2. Byte [] getAddress ()

IP UT byte 3R (array) ¥d=UTld URd B, ETWWW 3TSTHA (network byte order) 3,
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Jelexul

InetAddress addr = InetAddress.getByName (“www.google.com™);

byte [] ip = addr.getAddress();

3. String getHostAddress ()

IP OIT String ¥a=UId (dotted decimal format) R Hd.

3aleXul

InetAddress addr = InetAddress.getByName (“"www.google.com™);
System.out.println ("Google dT IP: " + addr.getHostAddress ());

4. String getHostName ()

BIRed A1 (Host Name) String TReUTd URA &,

SR STHA 19 9d, TR IP U1 URd bell STl

JaleXul

InetAddress addr = InetAddress.getByName ("142.250.183.36");
System.out.println ("Host Name: " + addr.getHostName ());

5. boolean isMulticastAddress()

IP OT Multicast 31Tg T ATgl, 3 AU

GI¥ Multicast Address \3‘@?{, X true, SIYT false UXd CRGH

Jalexur

InetAddress multicastAddr = InetAddress.getByName ('224.0.0.1");
System.out.printin ("Multicast 38 &1? " + multicastAddr.isMulticastAddress ());
6. String toString()

IP U1 SHTFOT §RE A String WRETd URd .

Jalevur:

InetAddress addr = InetAddress.getByName("www.google.com");
System.out.printin (addr.toString ());

5.4 TCP/IP Tldbed (TCP/IP Sockets)

TCP/IP Hihcy § ScIcarial fayT1a (Reliable), f&fRTE® (Bidirectional), BIFRGRUI (Persistent),
30T Point-to-Point H-aRH UG $HRdld. Ticbedl SUANT Java =T /O HUcldl (Input/Output System)
SR URIRRTT (Programs) STSUATITST dhall SiTdll. g TR AT TTUTaR (Local Machine) fdhar iurarst
SCRACARIT WUBTAR (Remote Machine) 3 RehdTd.

TCP/IP dihe HaRI dfdreed:

o fIYTT (Reliable) - STTam IRI&T 0T G (error-free) UdTE JATYT HRal.

o fgie=ma® (Bidirectional) — ST U (Send) 30T TETT (Receive) Gla! B b,

o  DHIOHGEUL (Persistent) — THaT BRI ITIT HTeT6R d fep 8.

e Point-to-Point HUYUT — G WTUMGIEIRH AT STl T-IHR Hal.

e Stream-Based — ST Byte Stream W&UTd UIGdd SITdl.

o TRl &aid (Flow Control)-SeT Uraqur=aT 10T WierRum=u Rikemmdie wite dgfea sad.

o TIC-3MUTRd HRIHBIA (Port-Based Communication)-TCP/IP Jldhe Ui JadbRdl Ulc HeR
JIoRdl (3G HTTP W11 Uic 80, FTP 31 U 21).
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incoming connection

Server Application

Client Application

Socket

Client Application

Socket l

5.4.1 TCP/IP GQITde Al

Socket 3fisoiae TR dhed T@IFTIdyul (implicitly) FTEe ST TegR SR HaRH R gid.armat
HIVATG! UG (methods) fdhal Heaed (constructors) GR WY (explicitly) HARM RIUF HRUgTE
quite feer Sird el

Socket T m'\‘f

1. Socket(String hostName, int port)
o faoied Re=H (hostName) 30T T (port) TR Fidhe Hae .
o UnknownHostException fddT IOException ¥ & ahd.
2. Socket(InetAddress ipAddress, int port)
o InetAddress 30T port I ATR H=- Wb TIR P,
o |OException 4l &% Ydbd
Socket FATIT q?ﬁ'l% ﬁﬂ%}[
1. InetAddress getinetAddress()
o Yafd InetAddress TRd &
2. int getPort()
o YT e Ui (remote port) TRd HRd, fo1d Socket Hde 3%,
3. int getLocalPort()
o TS wiIfe O1¢ (local port) TRd &Rd, fT8 Socket HaE 3T,
e InputStream 3TfOT OutputStream fGaUarTSt ﬁ?ﬁ'{q
T3l Socket 3Hioolae TIR AR Scl UISAUIRITS! (send) MOT U (receive) HRUINIS! Taitd
TYSY TR IdTa:
1. InputStream getInputStream()-Taf&d InputStream TRd B
2. OutputStream getOutputStream()-Taad OutputStream URd .
3qlerUL:
Import java.net.*;
Import java.io.*;
Public class LowPortScanner

{
Public static void main (String [] args) {
String host = "localhost";
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for (inti=1;i<1024; i++)
{

try {
Socket s = new Socket(host, i);

system.out.printin("There is a server on port" +i +" of " + host);

ks

catch (UnknownHostException ex) {
System.err.printin (ex); break; }
catch (IOException ex) {

/I must not be a server on this port

}
} // end for

} // end main
} // end PortScanner

5.4.2 TCP/IP 9&R Tidbeq
Java A TR Sf@IHT=T (server applications) TOR HRUGRITS ATl Fiche aalTd TURIAT ANTGL.
ServerSocket FARET TR I (local) fdhal G (remote) FATHE TR @R TR HRUIMTS! el
ST, ST UeBIRI (published) TEHaR H-ARMETS! dle UTgdId.
Server Scoket 3101 Socket TEfid Tg@rEl B
« ServerSocket TR dedTaR, RICHAT TR HaRMHE I 38 3 Higdd (register).
« ServerSocket T HRCIFUAL, HIUAT UICaR HaRM WHRID 38 0T fbet AT queue
Saradt 3118 B FuUtia Fwar aa.
« fSWice queue @M (length) 50 3MTg. M 31, 50 FARCHUdd= RéeH pending I T,
MR I AR AR ST,
ServerSocket FATHY HEFeH
1. ServerSocket(int port) throws BindException, IOException
o 3O port TR IER Aldhe TIR H.
. fSwie queue d& 50 3.
« BindException f&aT IOException U ¥ e,
2. ServerSocket(int port, int maxQueue) throws BindException, IOException

o fadean port R I&ER Aide TIR HRd AT
o & maxQueue (queue e AL aaTde HaRH pending 39 Jdhd.
3. ServerSocket(int port, int maxQueue, InetAddress localAddress) throws I0Exception
) ﬁﬁ?ﬂ port WGO_ESTWWW
o T maxoueue AH pending FIM”IC HaR Sdd.
« localAddress aU%=+ Hide fARY IP address @R bind &d SId (SR EReAT THIULT SIRd 1P
addresses 3R, TR HIVIAT IP TR T%R J& DRI o 69 ),
accept() AYS
o accept() g AP PHId AR
o ?ﬁmwwm(waiting for connection) yied.
o PR HBTRIR b Socket Hleuide TRd HRd, Sl ogr-FIRIC HaATGITST TURE SITell.
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Jelexul

import java.net.*;

import java.io.*;

public class LocalPortScanner

{

public static void main(String[] args)
{
for (int port = 1; port <= 65535; port++)
{ ty
{
/I the next line will fail and drop into the catch block if
/I there is already a server running on the port
ServerSocket server = new ServerSocket(port);

k
catch (IOException ex)

{
System.out.printIn("There is a server on port " + port +".");
} // end catch
} // end for
}
}
3Gl
/*
JoTie MM Yok TredTd TdTe, TR BRI, FeTHC YIRS Ui HHiD 3642 IR A UTede. TR TR
qds faaR®. STdd UNds sRIsR ATel digdd YUYl AT %o SUR AT6L. 97 UNds chaddy,
TR U164 "I 3MTg" SATI0T AUT0T & 1.
*/
import java.io.*;
import java.net.*;
class PwdClient
{
public static void main(String args[])
{
try

{
Socket so =new Socket("localhost",3642);

DatalnputStream d =new DatalnputStream(System.in);
System.out.printIn("Enter a Password™);

String passwd =d.readLine();

PrintStream p = new PrintStream(so.getOutputStream());
p.printin(passwd);

DatalnputStream d1 =new DatalnputStream(so.getinputStream());
String r =d1.readLine();

System.out.printin(r);
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so.close();

¥

catch( Exception e)

{
System.out.printIn(*Msg from client: "+e);
}
}

}
\\ TCP/IP Server program

import java.net.*;
import java.io.*;
public class PwdServer

{
public static void main(String [] args)
{
try
{
PWServer p =new PWServer();
System.out.printIn(Server Started ...");
p.activate();
}
catch(Exception e)
{
System.out.printIn("Error: InSocket™);
}
}
}
class PWServer
{
public void activate()throws Exception
{
ServerSocket ss=new ServerSocket(3642);
while(true)
{

Socket so= ss.accept();
DatalnputStream d =new DatalnputStream (so.getlnputStream());
String passwd=d.readLine();
String response;
if(passwd. Equals(*mahesh™))

{

response="welcome.....";

System.out.print(" LOGIN SUCCESSFUL.....\n");
}

else
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{

response ="Invalid Password";
}
PrintStream p =new PrintStream(so.getOutputStream());
p.printin(response);
so.close();

¥
k

¥
5.5 URL &I

39 (eb) TN fafae I=-Tag Uieidicd (protocols) 30T s WeUid (file formats) Th Haha 3Tg,
S 99 STSER (web browser) T &d STd.de=dT ¥ald Hew@red Udue! Ue ol fed ad-aff (Tim
Berners-Lee) Tl Aeaiid ¥4 TAIEH (resources) Tdhe HRUTRITS! Th WhAdad Ugd dUR bl
TE U™ FHTY U URL (Uniform Resource Locator)
URL &1 Aea’id Aifgd! Si@uarrd T fae g (unique) Igdi= U89 (address) HRUTMITST aToRal
SR TRT TR 31T IS Idl, a6 8T Sei-edR HRIRA Al ST (resources) I 318, S URL
3TOT HTML =1 HIHT YR ol Sl

e URL ¥W¥7 (URL Format)
URL =T 3&Tgx0:
1. http://www.rediff.com/
2. http://www.rediff.com:80/index.htm/

URL & 9R &7 gchiaR YR 34d:

gcd (Component) quiq (Description)

1.91eIdId (Protocol) - http, https, ftp, file SATE] ATURT ST - IGTERE: http:
2B 19 (Host Name) - Srdlehs // 30T Fofdichs / fbdl : R aTIes el Sild. - IGTERUE:
fobar 1P Ul /Iwww.rediff.com

3.41¢ SH® (Port Number) - BN AR : = AT T S, - HTTP T1dT f¥wiee port 80 3.
(g - 3TEIT: :80

- AT /9 AT Pl ST, - SR T fevaesian URL fadt s/id, @R
4BTSA UTY (File Path) index.html f&aT index.htm 8 fSWHiee TY (default path) 3. -
Jale Ul /index.htm

STExu
http://www.rediff.com/ 3T http://www.rediff.com/index.htm & THH 3fTed.
URL NI Hgded (Constructors of URL Class)
Java A% URL &I ATURUITITS! HTa! BRITd® Hrcaey Sudsy 3Ted.URL I HI0Tg!
FHgdexq MalformedURLException 2 813, Q.
1. URL(String urlSpecifier)
e T® JUI URL (String) WHRI IO ATURIT URL 3ffeside daR .
e JalgrUl: URL url = new URL("http://www.rediff.com/");
2.URL(String protName, String hostName, int port, String path)
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« add Uieidid (protocol), BIRE (host), T (port) 30T BRd TY (path) WHRG.
e 3algrUl: URL url = new URL("http", "www.rediff.com", 80, "/index.htm")
3.URL(String protName, String hostName, String path)
o TIC AR (port) T Had Uieidid (protocol), BRE (host) TIOT TY (path) T THRA!.
e JalgrUl: URL url = new URL("http", "www.rediff.com”, "/index.htm");
4.URL(URL urlODbj, String urlSpecifier)
o THT URL 3Hissidedl (URL object) e (reference) B3 TdH URL TOR HRUIMTS! ATURET ST,
o o faRiva: Tefdd (relative) URLS TR ®HRAMT SUJH 3Te.
e 3algrUl: URL base = new URL("http://www.rediff.com/")
JaleXul
import java.net.*;
class URLDemo

{
public static void main(String args[]) throws MalformedURLEXxception

{
URL hp = new URL("http://contentind.cricinfo.com/ci/content/current/story/news.html");
System.out.printIn("Protocol: " + hp.getProtocol());
System.out.printin("Port: " + hp.getPort());
System.out.printIn("Host: " + hp.getHost());
System.out.printin("File: " + hp.getFile());
System.out.printin("Ext:" + hp.toExternalForm());
}

}
Output

Protocol: http
Port: -1
Host: content-ind.cricinfo.com
File: /ci/content/current/story/news.html
Ext:http://content-ind.cricinfo.com/ci/content/current/story/news.html
5.6 URLConnection (Z3RUH H-aRM)

URLConnection g abstract 9@ 3(Tg, St TR URL gR MY (specified) dratear SmemmrRf (resource)
Tfehd (active) HaRM g=Id. URL FIRT=AT ga-d, URLConnection TR (server) 2 ¥aTg (interaction)
JrYugTaR Y AT (control) .8 faRIS: HTTP I&@RATST (HTTP Server) 31fid HHCRIR 3118,
URLConnection 9 &4 (Functions of URLConnection)

o UGB Urdaciedl 88X (Header) It qUUl (Inspect) 0T 30T I UferTg (Respond) U1,

o FaTgew faHdt (Request) A Header Hics I¢ (Set) HRUI.

o Binary Biacd S139AS (Download) &R,

o 9 ¥&mRdl POST, PUT fdar 31 HTTP fa=dt ugdt (Request Methods) R ST (Data) TraduY.
» URLConnection &I cdc (Constructor of URLConnection)
1. protected URLConnection(URL url);
BT dgacy protected SIS, U URLConnection 3fisaide daR HRdl Ad ATel Al 3, Squr
openConnection() U< (Method) T dT0R &4 URLConnection &g qidhl.
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1IN (Example) - URLConnection AT+ ST aravl
import java.net.*;
import java.io.*;
import java.util.*;
public class HeaderViewer
{
public static void main(String args[])
{
try

{
URL u = new URL("http://www.rediffmail.com/index.html");

URLConnection uc = u.openConnection( );
System.out.printIn("Content-type: " +uc.getContentType());
System.out.printIn(*Content-encoding: "+ uc.getContentEncoding( ));
System.out.printin("Date: " + new Date(uc.getDate( )));
System.out.printIn(*Last modified: "+ new Date(uc.getLastModified( )));
System.out.printIn("Expiration date: "+ new Date(uc.getExpiration()));
System.out.printin(Content-length: " +uc.getContentLength());

}// end try

catch (MalformedURLEXxception ex)

{
System.out.printIn("'l can't understand this URL...");

¥
catch (IOException ex)

{

System.err.printin(ex);

¥
System.out.printin();

} // end main

}
URL 301 URLConnection AHId TRep T ISTERUMYATY T J1EAT 37C YAI8H WY §d ATeld. &l
tAdia Tafd IS Wi SMed
1. URLConnection HTTP 8SXH& UaxI UG &l
2. URLConnection T&Rdl grdaaid fa-d IRIHICY HIFRBTR & .
URLConnection T&<dR ST forg Xdhd! aud Tedsid sel arg Xavdl.
5.7 W@E‘I’ﬂﬂmﬁ (UDP) - User Datagram Protocol
UDP (User Datagram Protocol) 8T IP @R S¢T UTquariTa! U Uaidt (Alternative) Wiciabid 31Tg, St ifa=mg
A (Fast) 3T U0T fa5T=14 (Reliable) ==l
1. UDP gR UIddidl el Ulgradl i ATgl, el Wit 74d.
2. Urdddd sel dabs (Packets) UM (Order) Uigadiard 3r¥ig! fAfSd el
3. O, S sl Uigidd! df g SfRd o (Faster) Qg .
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TCP 3{1fOr UDP HYid T (TCP vs UDP)

¢ TCP (Transmission Control Protocol) ¢ UDP (User Datagram Protocol)
BI- RRCAYR™AT (Phone System) 31Tg. UIRe SR (Post Office) 31Tg.
Connection-Oriented WCTdhid 3Tg. Connection-Less UIcIdld 3T
faEIT (Reliable) 3Tg. faa=1a ATt (Unreliable).
Sl SHHM (Ordered) UG, SEEZNAINESEICIRCIESIR
ST TTGTES (Lost) TN ol §51 UIdaell OIdl.  |[7T8Tes STaial Sl §wal Urddell Siid Tal.
Flow Control 3TfOT Error Control Q?_d?ﬁ Flow Control 3TfOT Error Control ATal.
Multicasting 3for Broadcasting AL FRd g, Multicasting 3for Broadcasting A .
TCP o Packet UM Segment. UDP d Packet TUIST User Datagram.
1IUJfDupIex @ o= dare) IHU= FHral. t{\UlfDupIex AT FHd T8,

5.7.2 DatagramPacket (SeRITH Ude)

DatagramPacket d7diel Constructors dTtRdl, & U Sl UIdauardrdt (Send) fdbdl Uit (Receive)
FHRUGMNIS] AR SUIR 318 P! ATel AR 3fadgd 3d.e IS MMM 318, HRUI Tgdl Hcdey
(Constructors) 3i@xars (Overload) XU WU fafdy TSR Alfgd Y Hed TH UHRd 3Hieoide
(Object) TIR HOI 8. TUT 39, THM T (Class) aT0RE ool TeHid (Context) 3ifscide TR
FHIUMTS! SERATST (Overloading) el SIT.AT Jd Constructors A T byte T (Array) 3/ dl, S
ST (Datagram) @1 ST (Data) Sdd!. d¥d, 3ATYUT T byte T T el aT3¢ (Bytes) SeT ATRUIR 3TEIA
? SId 3% el
SERITH UTW (Receiving) HRUGRITST Constructors
§ Q9 ®cdcy (Constructors) Td1M DatagramPacket 3ffsige TR @Rdld, o Hecdhaed scl U
(Receive) HRUATTST ATOR Sild:
1. public DatagramPacket(byte[] buffer, int length)
2. public DatagramPacket(byte[] buffer, int offset, int length)
ST U (Receive) DITT:
o ST Hidbe (Socket) BIUal SERIH (Datagram) UTE (Receive) FRd, dagT ST buffer AL Tufgd
(Store) el ST,
o BT 3T buffer[0] U AT STTal ATOT WUl Yobe Wdde SMeudd fdsal length s8¢ (Bytes)
RO STSudd T el
o QIR HCIR (Constructor) AR, ST buffer[offset] TG Tfgd el ST,
o length BT buffer.length - offset =T sRIaRT fdvar St /.
e SR length dT 3THR buffer T&T SRA 3™, TR Illegal ArgumentException (Runtime Exception)
Thhell Sl

3qrexul
Teid HIS 8192 T (Bytes) Tdd ST T (Receive) HRUTMITS! DatagramPacket TR &Rl
byte[] buffer = new byte[8192];
DatagramPacket dp = new DatagramPacket(buffer, buffer.length)
STRITH UTSaUYTATS (Sending) Constructors
8 G ey (Constructors) T DatagramPacket TR RdTd, ST S¢l UIEauare! (Send) ATORe ST

Maharashtra State Board of Technical Education 114



STaT WTHT-314317 Java Programming-314317

1. public DatagramPacket(byte[] data, int length, InetAddress destination, int port)
2. public DatagramPacket(byte[] data, int offset, int length, InetAddress destination, int port)
ST Urad™T (Send) HT gid?
o data R T length S13CH (Bytes) UdhcHE TTdHd SITdTd.
o offset U, ST Y (0) URH & BIdl.
e OR length®ldata.length U&iT SR 31d, TR IllegalArgumentException T dl ST,
o InetAddress destination T80 ST 8IRE (Host) T Udre TTdardd 3iTg T U,
e port TR T gREARI UIC AaR.
/[Construct a DatagramPacket to receive data
import java.net.*;
public class DatagramExamplel

{

public static void main(String[] args)
{
String s = "This is a test.";
byte[] data = s.getBytes(); try
{
InetAddress ia = InetAddress.getByName("www.ibiblio.org™);
int port =7;
DatagramPacket dp = new DatagramPacket(data, data.length, ia, port);
System.out.printin("This packet is addressed to " + dp.getAddress( ) + ™ on port " +
dp.getPort());
System.out.printIn("There are " + dp.getLength() + " bytes of data in the packet™);
System.out.printin( new String(dp.getData( ), dp.getOffset( ), dp.getLength()));
}

catch (UnknownHostException e)

{
System.err.printin(e);
}
}

}
Output:

This packet is addressed to www.ibiblio.org/152.2.254.81 on port 7
There are 15 bytes of data in the packet This is a test.
5.7.3 DatagramSocket (SSTITH Hide)
UDP DatagramPacket UraqudrErat (Send) fdar UTa (Receive) HRUGNITST DatagramSocket SgSUl
AH 3R SMaHE DatagramSocket 8 DatagramSocket af (Class) §R IR (Create) A0 ya=1
(Access) ddl SITd.
DatagramSocket E] mﬁ (Constructors)
8 A dcacy DatagramSocket TR HRdId:
1. public DatagramSocket() throws SocketException
o 3T (Anonymous) TIcaR e daR Hd.
2. public DatagramSocket(int port) throws SocketException

o fde iR (Port) UDP SRIM U&HUIR (Listening) Aidhe daR Hd.
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3. public DatagramSocket(int port, InetAddress interface) throws SocketException

o faf21y Sead %Y (Network Interface) 30T TIcaR (Port) Tidhe daR Hd.

o Multihomed Hosts (Si=dTdrs THIgH 31fed IP Addresses 3Tad) TT3T STIe.
DatagramSocket aToRe1 DatagramPacket TT3dUl TfOT UTWd R0 (Send & Receive Datagrams)UDP R
S Urequaal (Send) MO UMK (Receive) ®RUGMTS! DatagramSocket dTdRal SITd.UdTE
DatagramSocket gR U&T&® (Multiple) 81Re (Hosts) Hiad Targ HTedT .

DatagramPacket Sending UDP Packets
public void send(DatagramPacket dp) throws IOException
DatagramPacket UTW (Receive) HIVYATS!
public void receive(DatagramPacket dp) throws IOException
Jale}ul
UDP Client
import java.net.*;
import java.io.*;
public class UDPDiscardClient
{

public static void main(String[] args)
{

String hostname = "localhost™;

int port = 9;

try

{

InetAddress server = InetAddress.getByName(hostname);
BufferedReader userlnput= new BufferedReader(new InputStreamReader(System.in));
DatagramSocket theSocket = new DatagramSocket( );
while (true)

{

String theLine = userInput.readLine( );

if (theLine.equals(".")) break;

byte[] data = theLine.getBytes( );

DatagramPacket theOutput

= new DatagramPacket(data, data.length, server, port);
theSocket.send(theOutput);

} // end while

} // end try

catch (UnknownHostException uhex) {
System.err.println(uhex);

}

catch (SocketException se) {

System.err.printin(se);

}

catch (IOException ioex) {

System.err.printin(ioex);

¥
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}// end main

}

UDP Server

import java.net.*;

import java.io.*;

public class UDPDiscardServer

{

public static void main(String[] args)
{

int port = 9;

byte[] buffer = new byte[65507];

try

{

DatagramSocket server = new DatagramSocket(port);
DatagramPacket packet = new DatagramPacket(buffer, buffer.length);
while (true)

{
try
{

server.receive(packet);
String s = new String(packet.getData( ),
0, packet.getLength());
System.out.printin(packet.getAddress( ) + " at port "+ packet.getPort() + " says " + s);
/I reset the length for the next packet
packet.setLength(buffer.length);
}
catch (IOException ex) {
System.err.printin(ex);
}
} // end while
}//end try
catch (SocketException ex)
{
System.err.println(ex);
} // end catch
} // end main
}
g (Web References)
1. https://www.geeksforgeeks.org/
2. https://lwww.w3schools.blog/
3. https://www.javatpoint.com/example
4. https://lwww.tutorialspoint.com/java/java_networking.htm
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gfe- 6
Scrauxit Harg
(Interacting with Database)
fawg A=t (Course Outcome):
CO 6- STIaY IR HUITRTS! SI1aT WUt fahRid .
e fSu=iT (Theory Learning Outcomes):
1. STy AU HRUGNTST SITdT YT faamRid .
2. SISIERH (JDBC) =T GF TR SHIIOT 4 Wiy 3nfdcaara quie &,
3. SIaT g Sefdd Srea SR fAds.
4. ST HAfdefgc! VI HRUARITS ARTUMRAT U= (steps) SaIgRUMNTRd [A¥gauul T .
6.1 Ste I Uf¥=d ( Introduction to JDBC, ODBC)
STaT ScTa¥ dhHfdcaict (Java Database Connectivity) @1 UiedTd JDBC ®UA 3fidd! SITUMRI U Java
API (Application Programming Interface) 3fg St ST UHHAT AT SQL WKeHcy HEfad (execute)
HUGRY FeH . B U @I Ui $exthd (Application Programming Interface) 3iTg Sft 33ad
P T4 SHAWR Al HIe 1 dIR HE sclay ol YRUNEG (tabular format YA T TR (access)
H& Yhdl. JMTS! STaT U 7ed fofgden KWes sethad (standard interfaces)3ifoT classes @T aTaR
&l Sl JDBC RAxMd ey H-viie Red (RDBMS) W9 &1 SQL Server, Oracle, MySQL, MS
Access SATGIHE ST BRI (query) 3TUT 3UST HRUANIS! HALIH UGl (methods) T&M &Rd.JDBC
fafae WewiHaR SaT Hiad &1 &, S B Windows, Mac OS 30T fafaer UNIX s,
JDBC o WISV SeTay aTiRT=i eifdid Hrafardt smawged APls JHIAY 6.
YISETd, JDBC URITHIAT ST Sff@idh=H (java applicaltion) fOfRUarg Hed #d, ST WTld <= TR
3fiaeiegdt UaRITUd Hdrd:
1. STy BRI AU HR0
2. THaUd & (SQL Queries) UTETUI 10T TR UfehaT 01
3. Screy qdta 3aT 3fTse B! 0T HRITUT Hor
6.1.1 SiSia snfdheamr (JDBC Architecture)
Sieta sfifchearR & TRIHL f[AHTTed 3Te:
1. JDBC API: § STTaT SRIheH 3101 SeTeay HAoR Jramiid H-a=M UeH HRd.
2. JDBC Driver API - g JDBC Manager 30T Driver TiedTcid d-a=-d JaIe &d.

JDBC API Driver Manager 3707 SeTe¥-fafR1¥ Drivers a1 aTR &% fafdy Sera =i Tud (connectivity)
e, JDBC Driver Manager 8 JDBC 3fffdhcdaRd T U (backbone) 38, S ARY driver FagHA
SCRIN o AT Uk HRUA Had $Rd. Driver Manager ThTd ded! fafay Sereuwg &1l Hrom=
TDHTUET 3HTEch AT HUIS B Thdll.
JDBC (Java Database Connectivity) 3fTfdcdrR g Java Application 3T Database TieATdd H-aRATS!
IR S,

o JDBC 3fheemRd gco:
1. Java Application (STTaT 3FIVRINT)
. JDBC API (ScTageft SiISUIRT $e30hY)

2
3. JDBC Driver <§alémil \ﬂ\ISUINI Sld®X)
4. Database (ScT99 f51d ST Tufed bdl ST
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QTeitd 3 caaRa SAUH Java application, JDBC drivers, 30T Driver Manager I ®ITH ¥ Hd.

Java Application

L. A

-~ ™

JDBC API

N

. ~
JDBC Driver Manager

L. vy

| I

[ JDBC Driver } [ JDBC Driver ] JDBC Driver

ODBC Data
Source

Fig 6.1: ISR 3nf$hea=r (JDBC Architecture)
6.1.2 SISt ATSE (JDBC Models)
JDBC API g USHRT TRRIAT Hised (processing models) AT THY .
6.1.2.1 G-I’ AlSd (Two-Tier Model) (Client-Server Architecture)
T AT AL a7 TRIH A U STy Ja? (database server) oft S,

JDBC driver AU SQL queries STIAYaR UIGdedT SITdTd. SCIay AR AT queries aR Ufhal He- URUIH (results)
TRl UTSdl.

ﬂ?ﬁﬁ'ﬂiz

ST YT FdTg WYUITST TG JDBC driver HTARAdH ). JoR HHIS (User commands) Scraddl
UTada ST 10T faYT results TR AdTd.STRIN (Database source) a¥TeHT ARIMER 3 b, 0T
FeadhgR SIad Sl & UUeR Client-Server Architecture B i@ il

Client: ITqRed! T o als—< (Client) AR 3R Fayd Sird.

Server: ST TUGTAR SeTa TR Haidl 318 AT WU Taa? T Faled Sifd

FATIC STTOT ek WU -eddh gk Siiead SRIdTd

[ Java Application ]

‘ Client

(e

Database Server

Fig 6.1.2.1: GH-%RI9 Hisd (Two-Tier Model)

BRIG (Advantages):

1. Y 3TIO1 ol aTRUASIHT: dalg< (Client) ¥¢ ScravRit Harg el A aH-WR g Alad aroRua
U Y 3R,

2. A BRI (Fast Performance)

Tefie TR (Middle layer) a1, T fa=idl UfehaT (request processing) aTd Bid.
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3. HHIAcad ars (Less Network Overhead): FTs—< 30T Sere Hed ¢ ¥dTg (direct communication)
ST Heddh YgaRT HUT Bid.

4. T8 bR A3t gaid (Best for Small Applications) SR SYedT application &1 & user’s A,
R GH-TRIT Hied 3 dig 3.

die¢ (Disadvantages):

Tifed IThAaee!: Tdd Garic A¢ SCIaNRN dde giId Sed HIddT THTUMGR aTR&G IaIe! SIS

FHH SldAcdd AHERArS:; Td® Faded Wad Seay B 3MaRgd M "cddb ¢fthd dTad..

g Toan: Ferdedr I ScreuR ddig IYTEl dFTd), Tges Sclavdl IR&T Sidd I3, Q.

6.1.2.2 fiF-w_a Higd (Three-Tier Model)

JH-TRg AiSd Aed FARIT ST YR T GuRl Xk SRl T 3TfdhcderAed, daric Ue TR Jarg

1YY Jehd ATel.FaIc-USaId BT, SRIHR TR Adig ATed of o Screy RRea=it dag

Iy, @B I Ueiibs Seleua AfIdeed 3ifaH IREAA Hed-T T9d. Screydl e@id

HfRIHI Tdlihs AR PIUATel ATRGATTET Hedl ATl AT dd UEIh =T dedid 3- TR
e =R AR ST
Java;g'[-)plet ‘ Client Machine

HTML Browser

Application Server{JDBC)

Database Server

Fig 6.2: TH-&I<Ig A& (Three-Tier Model)

Middle Ware(Business Logic)

DEMS

TS (Advantages):
1. & (Security)
FARIE SHAHTA AT ey Yok M S et 4d, AT Sl I RIS gl
2. Whafaferd! (Scalability):
THT 9! 3T Farded (Users) TgoIUl Hac g3, JhdTd. ATTIDH T SN STRIHR T
3{TFOT STTay g WAl areadl Add.
3. Hew= 3for 3MuiE (Maintainability & Upgradability)
ICEGESIITED (Business logic), gsik EETEFH (User Interface) 30T SeTey Wdd W W
ST Y BId. HIUATG! UhTd WRId ded Hedry Aqul Red qHIfdd gid g,
4. uefaferd (Portability):
AT &I ARGl gexhd (frontend) 30T §HUS =7 (backend technologies) TgwTaul
qTORdT AdTd. 99, AIETSd [hdl SIheld TRIh -3 aToRdl Id.
dle (Disadvantages):
o 3P HInART (Complexity):
GIH-WRIT Afsd &A1 gad dH-ERid Aled S Sfcd 3Rid. A2y 10 b RS 3ifdd
de5 STIOT T (resources) ANTATG.
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o  WRWGIHY gHRT (Performance Issues):<H WRiAL Tddeam SeT e & $lat 9 Latency ()
JTEal. TN BISASR AT Aeads AT T« Ried He g1 .
. 31f%% @ (Higher Cost):
EESKIGCICICREIRSIUGH
6.1.3. 31U SeTdy HHfaef@e! (Open Database Connectivity (ODBC))
ODBC (310 STIa¥ HHfaciege) gt T YHIua SR Ui Sexthy g, St Sifeiehs o fafay
ST TARITYF Yurelt (DBMS) HHftd SeT UaRl HuaT TRt 3d.0DBC @b 3o Sered
gieTd U 991 (Bridge) WU ®1 ®Rd. ODBC WKeHey aiusH, T@mal Wi SQL Server, MySQL,
Oracle 301 Tkic BI3d SCIENIREAT [Afdy SCETHT Hide 813 dhdl, W [ddmdad (developer)
SeTdg-fARUer (database-agnostic) P18 fiIg WHdd.ODBC Windows, Linux, macOS 3l SaR 3HdH
TR Renar wwffd 3R, a1 H19-WewH Jurcqe, fafdy aramaruiaed (enviournment) SffeieseH
ARy 3nfor aHTa (deploy) HRAT AATd, IO ST YARMHED TTdd (consistency) IRIAT Ad. IaT0M,
Linux aR ITUMRT TETET 3UART ODBC 9T a1tk dHe+ Windows aR ATU=T S CTavial Siig JIdhdl. ODBC
< U YT Je Iyl SR

ODBC T& Ucdh 3101 At B

1. SN (Application) SFVANT aRGANIE Hdlg AU 0T ODBC APl HaRI=Ial Hid
HRAL.SQL TeHy Ufdhal HRugRIS g Ried fhdl Seled ARG Yulet (DBMS) s
PICER]

2. SR AARITIP (Driver Manager) 3 UARTH g (through application) ODBC AP| haRH ®id
WHRA! ST AT ODBC SGR®S Uithdl HRUANITS! Ulddd!. ODBC SA@R® S UK Seied]
UROMHHAT YRS S G: UTdadl.

3. ODBC gH®X (ODBC Driver) $® d®iuslhg (driver Manager) Ui ODBC API haRH
Dicd Ulhal Hdl. aRTS Sl HBIuarIdt Bigd Ried fdbdl Sered TR JueiiRil Ydle e o
ST SRR ATRIUHTHS URd Urdadl.

4. ST (Data Source)

ODBC SA&RGR YdR Hdl JUMT=T SeTd Td (sets) JHIAY AT, ATd SRt Hafdd ¥d ardravul
(environments) THIAY 3RIAT, S &1 BSd YA WIUCA3R, SCTo YA QUed3R, TORfeT
Ryzem, 3fdr Aeafdh wewid.

{ Application }

-
)

ODBC API

L Driver Manager ’

l ODBC API
h 4 h 4

‘ Driver Driver Driver
Data
Source

Fig 6.3: 31U SeTa¥ HHfaef@e! (Open Database Connectivity)
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6.1.4. ODBC 31for JDBC HH@ W& (Differentiate between ODBC & JDBC)

6.2 JDBC S1@Y (JDBC Drivers)

JDBC g% U Sardl $le! wiraedl §d 38, Sl A1y Scrauil Sieull Sugrrd! il Jarg

YU HaAH e JDBC SRl HATSGUT ddl. § SwR oifdl Hicl Sclad-

WRIhe HIcHe TR HRAMG. STIGA! SIETaGRT 3Rd &1 STdT UHITH HTI01 ST JiATd g YR

dTe T Sl

JDBC &R §& SEEaR! Qe esHTor

1. ST U 31101 STTay JrATdId HaRM R &R0l

2. SQL &I T (3AIG) HE Scladd JHoId R WEUId UIadul, Sceddhgd 3R Hed d
e YO dighaau,

3. a1 g Ue (direct) STISURN HdTg HHUATH! &l A9d, BV JDBC SRIER dUFH widl dis 301

ScIaqALd gd (bridge) TR &l SITdl.
JDBC S®Y IR USRI fIHNTS STdd, o e Seragsit JaTe Jrevaret gl 3T nfdbedra’
Uch ODBC (Open Database JDBC (Java Database Connectivity)
Connectivity)
WewiH WewmH-FRug (fafay os &R ardd) Tad ol STYIRA (SMaT aTiRd SRedRa
qcifaa ORI I

YTNT Sfaciia@ | DIOTTE! U USRS aioRdl Idl | Thad Sffal Urie Je aroRdt adl
AP| TR C YTT (Language) 3MHTRG QIGRA | wraT 3T SRR TR Sexthy
YT Sy
SRR UHR | ODBC IEY aluRd JDBC STIRY aTRd

DT Ja TG (@RU § Native Code | g@-H HH! ofldM ( oAl T Sk
(Performance) ?ﬂTRa) H%)

GRIGrT HH &I ([icw DIe Job) 3fferep GRI&d (SraT qb)

AN Windows, Linux, macOS aX fafdy |Smar SffwipswHe®l  sQL  ScreuRi
CIH DBMS 131 SIS
SMYTRT ST
TI5U-1 $1I%Y /JDBC-ODBC fsisl g (JDBC-ODBC Bridge Driver)
TI3U-2 YR /AfeB-API S&R (Native API Driver)
T3U-3 SRR /Hedd Ueidid g (Network Protocol Driver)
C13Y-4 SR /U gRIGR (Thin Driver)
. TT3Y-1 $RIGY /JDBC-ODBC ot &Y (JDBC-ODBC Bridge Driver)

Ui (Description): & afd ST YR JIDBC SRR 3R, STel JDBC-ODBC faef 3rg

TgUIdTd. @ ODBC (Open Database Connectivity) a1 TR & SITdT SRIHRH o SIS S,

81 SER JDBC HIGH ODBC HIcIHed FUIdRd .

WIS T 31 aTuRUar FiT.

dre:

81 ODBC SRR 3aae 31dl, 51l ¥d YUIeliar JUasy A9d. SaTfed (Traslate) HRUITAT

TR HIAEHAT U¢ gl Y.

Ll A
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Jawva Application

o

Vendor
cbBC I Database

API / Driver Library
N _/
Fig 6..4: €IgU-1 g—I®X (Type-1 Driver)
2. CI3U-2 SH®R /Afe®-API SR (Native API Driver)
GG (Description):
81 SER JDBC ST Scod-Wihe dicadedl UG dxdl (Al API T1 dTIR &&).81 4
SerauRlt Afee aasigR dare wed! (3erexund, Oracle ATt Oracle Call Interface).
WIS (Advantages):
T13U-1 SRIGRUET ATTd, HRUI Al ODBC %R 2redl.
di¢ (Disadvantages):
SCOT-WRIth e ISR ¥ HRIA! AT, SIS o HH! Uicad gidl.

Java Application

JoBC JDBC -ODBC

Bridge Driver

/"_"-\ /.--"_"‘-‘,\ e — — e
N / N - =
f Iu' . \
JDBC | | Natnlre APL | Vendor Database
| APl | | Driver | Library Database
." ! \ J.'
'\ fl \ J.ll
N, /f \\ // . S

Fig 6.5: Afe®-API SR (Type-2 Driver)
3. TIgU-3 $HAIR /Hedd Hieidid graer (Network Protocol Driver)

BT SRR HSAASR TZIGR ScrawRil HaTg ATedl. SER JDBC S Udh! Sclay-add Uieidiaqs
FUIART HRal, S AR HSdsRgR Screag= [ARIy Uieidiaqed YNiaiRd bl Siral
BTG (Advantages): T3 ScTag-WfAfhes garic A™sRI ATaegeHdl ATet 0T § Aeddh
HRIAGRIIS] 3P dafaed g
?ﬁ%(Disadvantages):

Wﬂ?ﬂww (Middle Server) ARy 3, S &ﬁﬁﬂﬂﬂﬁﬂ:ﬁﬁ (complexity) 3o

AEeS (overhead) fafor B 2o,

D

Database

Network
Protocol
Driver

Java Application Middleware

Fig 6.6: Type-3 Driver (Aed® WeIdid SHATR)
4. <TT3Y-4 GTAER /FY RIGR (Thin Driver)
BT UG SITaT SRR 378, Sl AT SR A1 Afee WeldhiagR Hdg H1eal. gl JDBC BT
SCOY-WRthe FHicaaed TUIdRd ddl, ST g Td had Sial Hle HIHIGH dhd SiTd.
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BT (Advantages):
8A®T (Lightweight) TS ST TQIEM (CPU, HERY, WCIRSY) dTORUIR 3107 gufd: Uidad, R af gofuor
dle (Disavantgaes)
e H-fARUe T8 - 81 SR Udd SCRuNd! Wad Sdl, WM I SRl d e
SR dIURTd ARTAT.
TATT 4051 JUSTH ARTAT — HRUI YA FIIER 8 ScrawAT fAfRIy sfigeiiar (version) facied

SR, MRS A USeH TR Al Sgaral AN .
Fig 6..7: Type-3 Driver (fiF grasR)

6.3 SITdT SeXhaY d DriverManager & (Java Interfaces and Driver Manager Class)
SaT SeTauRt SSU dRUarITa! O SQL WeHeq Hriff-ad HRUIMNS! 3% ety UaH Hd.
JDBC API 91 dT0R &¥e 90T W d9d SH1H® SQL TcHeH HA-ad (execute) He
HALTId dadrd JDBC API Tefid Hgwdrd $exthy aRifdd e

Table 6.3: SITAT $eXWEY d DriverManager FATH

Java Application

g Yd A9 quig
(Interface Name) (Description)
Driver JDBC AT A1 ScIauRit TaTg U3 Ha=Teh el Ugdt

(methods) TRHTTIT HRURT $eX4.8 SR SIS Uit (connection) RITGH
HRUGTS! T fafder SRR HRUGNITST ariRd ST

Connection SO YU ATYUIRATS! ST TSR SHaRITUT HRUANITS! aTRe ST,
HEITAT Ul (Methods)

createStatement () — I18 (Simple) SQL ¥} cHE TIR HRUARITS! aTURe ST,
prepareStatement () — Jd-shHifahd SQL ¥eHe (Dynamic SQL Statement)
TR HRUYMTS] dToR S,

commit () — TR Ul (commit) FHROITIATST AR Wil

close() — HaRM dg HRUGMNTS! TR SITd

Statement fRR (static) SQL &1 BRI HRUATTS! IR ST,

PreparedStatement | TcT=itd SQL ¥eHeH (Dynamic SQL Statements) HTATId HRUTMTS! aTORA
ST,

CallableStatement | Stored Procedures ®TaT~<id HRUTMTS! ATURG ST,

ResultSet BRI AdTa FaraR(Resultset) ATORY HRUATITST ATOR Ild. SO
Sl fresauamd! fafay ggd UM &
HEdrAT UGl (Methods):

next() — JaId YPhIedh S SITUITAT.
getString() — R W=UId Sel fzquamTa!.
getInt() — QuIfes (Integer) W=UTd Sel fisauarat.
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DriverManager 1§y JDBC 2T HIHTA ScIoRi Hale TS STaad Tl
(methods) TRHTTIT HRl, ST BT BRI RITAT HRUT 30T ST IR
UR Urs o,

ResultSetMetaData | § ResultSet Haf¥d Hergerl (Metadata) UeH &d, SR &t W™ (Columns)
6.3 STI®X 5eXWd (Driver Interface):

JDBC SRR AT Wb o1 ScIauRi IaTg Wevar Fem Hdl. Td® Sclau™re! JDBC T el
SIGT! HAIH T 3RA.JDBC SA®R SCIEURN SIISUN UaH HRdl SATOT SQL & 31for Fasrai
(Results) TGMUGH HRUIRITS! STIRID Uicidbid SHTd UK.

PR TP Scladdl UIcidbid ailed] 3R, A JDBC e Udid dTdiTe Sclav™ra! Waa
SURY (FgHT B 8R-UgM dhaid) dIuRTd AT,

WA JDBC STI®Y:

1. Oracle STTENA: oracle.jdbc.driver.OracleDriver

2. MySQL 3ee¥¥dt:  com.mysql.jdbe.Driver

3. MS-Access See™3!:  sun.jdbe.odbe.JdbcOdbeDriver

SR Sy g1 JDBC ATd Tald HewTal Seithd 318, Tl Tid SRR - dTd SHaaSaun
(implement) R0 TTTH 3.

TYUT HTTIHATIR 3D ScIod SHIGY A8 & X!, TUT T4 SAGHT Driver $exthg AN HR01
TG 3Te.

6.3.1 STIER @IS ST Figult (Driver Loading and Registration):

SER IS HRUANIS! Welid i aTuRdl Sirdl:
Class.forName("'sun.jdbc.odbc.JdbcOdbeDriver”);  // Oracle STy SRS
Class.forName(“com.mysql.jdbe.Driver”); /1 MySQL STTe HaRHdTa]

Class.forName(“sun.jdbc.odbc.JdbcOdbeDriver”);  // MS-Access ST BRI

Y SRR AN Al gIdl, dl ST Wad:dl Th $3¢-4 daR HRd! T DriverManager A& GUT HRdlJDK
1.6 a1 AT 7 MTAHE, Class.forName() 81 Ud WFUU Did HIUATA MARIDHAT ATg], HRUT
Ufgediar SaRM AR SRIdT JDBC SRR A3 dls g,

6.4 STARR HASR T (DriverManager class)

e DriverManager &1 JDBC API dT Ycd (component) 3(Te 3ﬂﬁ[java.sq| Uhord Yo 3Tg.

« DriverManager 8T aTUR (user) 30T SN AT Sextbhy TGO B Hdl.

o T SUAS AT JDBC STl HEIIGT $adl 10T A7 SGERGR SCIauRIT SISult RITI &,

o SCIEY SRR &I (Driver class) TgUl (register) 30T Aigoft X (deregister) HRUANATS! AT
T4 UG (methods) Te™ HRdl. SER HoR & oAl STRIDHRM 30T Seray ArTdid H-a-H
TR DHRUGTATS! AR ST,

e DriverManager e Aigult (Registration) Ufehar:

1. DriverManager FigUiiard (Registered) STIER FANIT! ATa! AT Hdl.
DIUIATs! JDBC SR WIdld gl dTuRe- Wd:dl Aiguil B bl
2. DriverManager.registerDriver (new com.mysgl.jdbc.Driver ());

3. UIUfchuHes DriverManager Ui SRR Hios@d! 30T SCTaRIT SISt RITT .
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Table 6.4: Methods STIER WS TR

Sr.No | Uxd (Methods) quie (Description)

1 | public static void faeiedn SrIERAT DriverManager H& FiGUlt
registerDriver(Driver driver) HIOYITS! B Ugd aTaRel! ST

2 | public static void DriverManager HY" SRIER Blg ClhUaraTdt
deregisterDriver(Driver driver) | (deregister) aTu=el STTd.

3 | public static Connection faeiedT URL a1 ScTaRit it uft (Connection)
getConnection(String url) TRTTUT HROIRATST ATOR ST, SR SHIER Alguidd
throws SQLEXxception T4 R SQLEXxception Bahdl (throw) STTd.

4 public static Connection faqiedT URL, ITIR&GAMTE (username) 30T TGS R
getConnection(String url, String | ScTauRTt S Uft HRUARTST AR SITd. SR SRIER
userName, String password) Higufihd T8 TR SQLException thobel Sl
throws SQLEXxception

J4IEUl: JDBC a1 MySQL it &+1a=I (Example: Connecting JDBC with MySQL)
Weild e JDBC o dWR - MySQL ScreaRil SIeul (Connection) TRUTUT $RUAT™ 3&I6R01
SR IR HRUAAT, localhost TR T HRUINITS! HTaAH SRIcTel SQIHIH G S I
WHT B, S BT XAMPP.SR qHATHS XAMPP 93d, R d Apache Friends 2T 3{feigd daTscae
SI3AIS 30T SXerd HR: https://www.apachefriends.org/download.html
TRTAYAAR: XAMPP 3@IhR IS8T Apache 31T MySQL = (Start) &I,

XAMPP Control Panel v3.2.4
Modules
Service Module PID(s) Port(s) Actions
.
Apache ﬁ 53;; 80, 443 Stop Admi
MySQL 7268 3306 Stop Admi
FileZilla Start

Fig 6.4: Starting Apache and MYSQL
WTeiie W (steps) oI HRT:
1. SCIaY 31T TABLE TR &I, ATHE BTl e (values) THIAS &1 STIOT ST (save) B
2. MySQL Connector JAR (mysgl-connector.jar) ST3TaIS HI.
3. mysgl-connector.jar BTsd STdT Tsa<dl RITHIAR fRIdedl(paste).
LRIV IR C:\Program Files\Java\mysgl-connector.jar
4. TRI-HC FRUGARE Ty T 7 (Set path in enviourment variable):
"This PC” d 34 (right) fdde &I, (Properties) aR fdde &1, "Advanced System Settings”
T 30T TSR fFT® HI. "Environment Variables" R fadd® &1 (Fig 6.4.1 TgI).
5. WIdid Uy (path) SIdt .

C:\Program Files\Java\mysql-connector.jar;.;
"classpath" =TaM AdiH ®Ruagd TR S 301 R faarell Uy Ged (value) BUH URE &1,
OK faad o Afd Y Hl.
3{Ta1 gl JDBC 91 TR & MySQL =i IIRAIYUl Hde 813 b,
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Systern wvariables

Variable Value
Chocolateylnstall CvProgramDatatchocolatey
classpath C:vProgram Files\Java\mysql-connector.jar;:.;
ComSpec CoWindowsh system32hcmd.exe
DriverData CAWindowsh System 324 Driversh DriverData
JANMA BIM C:\Program FileshJawa\jdk-14.0.2\bin
JAVA HOME C:vProgram Files'Jawva'jdk-14.0.2%bin
L NUMBER OF PROCESSORS 2 il

(0] Cancel

Fig 6.4.1: setting classpath of .jar file
IETEIU: MYSQL SeTdy 2t Sere Hax gRd it e fob gl 8 aurao
FEfRId PIs TURId & ¢Xe ScTauE BRI IRRARIT RIT e 3Te 1 T6l.
(Following code will check the connection to test database established successfully or not)
import java.sgl.*;
class TestConn
{
public static void main(String args[]) {
try
{
Class.forName(*'com.mysql.cj.jdbc.Driver");
String db_name = "test";
/ltest is database name
String username ="root";
String password =""";
String url = "jdbc:mysql://localhost:3306/"+db_name;
Connection con=
DriverManager.getConnection(url,username,password);
System.out.printIn("Connection to test database is Successfully
Created"); con.close();
}
catch(Exception e) {
System.out.printin(e);

1}

/[Output
Connection to test database is Successfully Created

6.5. HHERIT 3B (Connection interface)

Srar #efid Connection Interface BT java.sql.Connection Yo 3fcTd Il MIOT STl B RiIfUa
PHRUTMTS! 0T SQL TTHT execute HRUTITS! ATORT STTd.Connection St UTHRAT WTdiid MY I3
JIORT STd: ¥4 SQL ¥eHe™ Connection =T HaHfdd execute Il SITTd. Connection Interface a1 SGART

P Statement, PreparedStatement, 10T CallableStatement 3ffsside daR HRdT IdTd. Screrd Hifgd!

(metadata) FHEIUARITS! CWTA HaRM S AToRdl Jdl. ARG, Scredd Hersel HBIuaRe! gad

T aTR HRT AT, S BT Scred Uigded A1d JDBC SRR 4.
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fica (Syntax)

Connection con = DriverManager.getConnection (url, user, password);
6.5.1. FATRI FeXBAGIK IUAH HIEI HgwarAl ﬁm (Methods of Connection Interface)

PR B 3D ITANT AYSH U B, ST SCIEURI HaRM G HRUIMTS! aTaRe

SITdId.
Table 6.5.1: FAGRI BT AYGH
5. Y8 (Methods) JuiH(Description)
1 | Statement createStatement() throws SQL &} HIIad HRUINTS!

SQLException

java.sql.Statement 3ffesiae TR Hd.

2 Statement createStatement(int

feeiedr UHR 3101 Concurrency g ResultSet

resultSetType, int Sffsstae fAHfor HIUM Statement 3iTsoide dIR

resultSetConcurrency) throws GG

SQLException

3 | void setAutoCommit(boolean status) | Auto-commit HIS ¢ HRUTMETST aTURS ST,

throws SQLEXxception SR true 39d, T SQL @Eﬁw LSRE]
CrEIaR U Hi~ad @ committed BIeiTal.
SR false 3R, R ¥d SQL TeHcY Tl
THIRAAY TTedg el slldid. Auto-commit
TS SithleeH true 3.

4 | void commit() throws SQLException

Auto-commit HIS false SEAMT AT HYSHT
qIIR H¥e- IR commit el ST,

5 void rollback() throws SQLException

QAT S aRMAHd ¥d S¢d Jddad
(rollback) FRUITTA! ATORT ST, § B

Auto-commit TS false 3T ITORA UIfigo,

6 PreparedStatement
prepareStatement(String sgl) throws
SQLException

Parameterized SQL ¥ cHc UIEauaTTa!
java.sql.PreparedStatement 3fisoide TR
B,

PG AT ReTHT SiTesiae TR HIVATATS ! UIH

(Program for Creating Connection and Statement object)

import java.sgl.*;
class TestConnOb

{

public static void main(String args|[])

{
try {

class.forName("com.mysql.cjjdbc.Driver");

String db_name = "test";
String username = "root";

ni,

String password = "";

String url = "jdbc:mysql://localhost:3306/"+db_name;

Connection

con=DriverManager.getConnection(url,username,password);
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System.out.printIn("Connection to test database is Successfully
Created"); Statement st=con.createStatement();
System.out.printIn("Statement

object created™); con.close();

}

catch(Exception e)

{
System.out.printin(e);

}

iy
Output

Connection to test database is Successfully Created
Statement object created

6.6 TeHe Se¥WY (Statement interface)
Wede (Statement) 3% BT java.sql b (package)dT HIT 3MT] 3ATOT A Seregar SQL &< Hrffad
(execute) HRUFTS! ATURA STdl. JDBC (Java Database Connectivity) A% SclaqRil ddlq JreugrErat
WeHe (Statement) BT UTUHG ST 3R cHE Sy I1 aTIR SQL &3} Hrffad HRuarardl, Seray

3USC HRUINS], Scragaeyd URUMH (ResultSet) fHquaMTdl el STdl. Connection St =T

createStatement() AYS T IR WKcHE (Statement) 3fieside TR HRUANTST el SITdl.Connection

SHisolde TR HedTHaR WU STIaRN d-1a-H RITUd dhedl=dR Statement 3issiae TR T Ud.
Connection con = DriverManager.getConnection (url, user, password);

3UUT createStatement() HUS HId He- TeHe (Statement) 3ffsoide R H& Yhdl, d GIeHAUHI:
Statement st=con.createStatement (); 3% st 8T Statement SeHIET Tsoiae 317, ST SQL H BT
PHRUYMTS! ATURET SiTdl. }eHT (Statement) SERBITY 3P HewdA BYSYH (methods) I 31T,
T Flehd daaTd aRifdedT ad
Table 6.6: WeHe FeXHT AYGH

PP | HYS (Method) Ui (Description)
1 | ResultSet SELECT &l Hrlf-dd HRUIMT3! aTRd STd. §
executeQuery(String sql) | ResultSet 3fissiae TRd .
2 public int CREATE, DROP, INSERT, UPDATE, DELETE
executeUpdate(String sql) | 3TE! 1 ST HRUANITS! ATURA S, § int Jed
TRA &, S THTId SATeied Udkdid IReAT gRiad. SR
DDL ®eHe (S Bt CREATE fdhal DROP) aTiRa
3, AR 0 IRd Pl
3 boolean execute(String sql) | SELECT 31foT NON-SELECT Glg! UbR=dl -1
Hff-ad HRUTTTS! aTIRA S, SR ResultSet ifsside
T e o) true TR Xd, 39T false URd B
4 | int[ ] executeBatch() THTd 93] da7L THTUET 3HTUH SQL TcHTH Hrl-ad
int 3R TRd Pl
5 | void close() Statement 3{Teolac §G HRUATRITS! ATURT SiTd.
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SITaT WIE: 1

Qe U test SEEHe Student ATATd TABLE TOR ®Rdl. a1 TABLEAE id, name, city 3foT
sscper 31 IR HiaH e

(Program to create Student table in test databasewith columns id, name, city and sscper)
import java.sql.*;
class CreateTable
{
public static void main(String args[])
{
try
{
Class.forName(""com.mysql.cj.jdbc.Driver");
String db_name = "test"; uname =
"root";
String pass ="";
String jdbc_with_sgl = "jdbc:mysql://localhost:3306/"+db_name;
Connection
con=DriverManager.getConnection(jdbc_with_sgl,name,pass);
Statement stmt=con.createStatement();
String createquery="create table student(id integer,name varchar(12),city
varchar(12),sscper decimal(4,2))";
boolean r=stmt.execute(createquery); //returns false if database table
is created if(r==false)
{
System.out.printIn(Student table Created Successfully");

}

else

{

System.out.printIn(can't create Table Student already exists™);

¥

con.close();

¥

catch(Exception e)

{
System.out.printin(e);
k
k

}
/[Output

Student table Created Successfully
ST THIT:2

Wil JDBC MU test Serawmehd Student TABLEH®) U Ybls (gl Arfgdh INSERT &,

(Program for Insertion of one record in student table)
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import java.sql.*;
class InsertData
{
public static void main(String argsf[])
{
try
{
Class.forName("*com.mysql.cj.jdbc.Driver");
String db_name = "test"; //test is
database name String username =
"root™;
String password =",
String jdbc_with_sql = "jdbc:mysql://localhost:3306/"+db_name;
Connection
con=DriverManager.getConnection(jdbc_with_sgl,username,passw
ord); Statement stmt=con.createStatement();
String insertquery=("insert into student values(1,'Shraddha’,'Nasik',97.22)");
int r=stmt.executeUpdate(insertquery);
Ilreturns false if database table is created if(r==1)

{

System.out.printIn(1 Record Inserted Successfully™);

ky

con.close();

by

catch(Exception e)

{

System.out.printin(e);

¥
k

}
/[Output

1 Record Inserted Successfully

6.7 WUS ¥eeHe ey (PreparedStatement Interface)
WIS WeHe 3y § Statement ST USERBY (subinterface) 3.8 TRIHCRIZS &1
(Parameterized Query) execute HRUIMTS! ATURT SITd!.
WIACRIES R AT IaER0MHS U
String sql = "INSERT INTO emp VALUES(?,?,7)";
a@g@u@w "7 g IRIHCR (Parameter) WW% 3G
1 WRIfAeRd HcU PreparedStatement &1 @ET (setter) ﬁ%@ FIA HEA T D ASd.UUS ke
(PreparedStatement) dT dTUR [ HRIAI?
SR ﬁ‘éﬂ?ﬁ (Increases speed of execution of query):
[SES ?;1?%1 PreparedStatement EETEFH CIERGINGESSIEI SRIpRM =t HrA&Har fw ATl Eﬂﬁ HIRUT

SQL &} had UdbaTd Hablald (compiled) dell SITd 310 G-8T =81 dTURT! SIS, RIdbdl,
6.7.1 UIUE Wede a1 Rica (PreparedStatement Syntax)
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PreparedStatement pstmt = connection.prepareStatement ("SQL_QUERY");

Connection SXBaAYTA prepareStatement () Ys PreparedStatement o 3ffeoide URd HRUGMIS!

CIESGINSIGH
public PreparedStatement prepareStatement(String query) throws SQLEXxception
prepareStatement() HYS SQL <1 WIHRA AT PreparedStatement 3fisside TRd @xd.

PreparedStatement prepare = prepareStatement(sql)

IS Wede Sexthaad AYSYH (Methods of PreparedStatement interface)
Table 6.7: s Rede geviva Augw

3. P AYS(Method) JuiH(Descrption)

1. | public void setint(int fAfdy WRIfieR SRR integer value Te FHdl.
paramindex, int value)

2. | public void setString(int fAfey TR’ SRR String value I H.
paramlndex, String value)

3. | public void setFloat(int fAfdy Tafires S299aR float value e o,
paramlindex, float value)

4. | public void setDouble(int fAféy Tiftrer $29aR double value I¢ o,
paramindex, double value)

5. public int executeUpdate() INSERT, UPDATE, AND DELETE IR3HT1 SQL

ICcHcy ardadl.

6. | public ResultSet SELECT &1 ardad! 30T ResultSet 3ffeside URd

executeQuery() !

Student TABLE HeZl S¢T JHIQY B0, au@zao—{ﬁ’raszhﬁ {11 GequgrTa! UmH

(Program for insertion, updating, displaying and deletion of record of Student table)

import java.sql.*;

class PrepareTest

{

public static void main(String args[])

{

try

{

Class.forName("com.mysql.cj.jdbc.Driver™);

String db_name = "test"; //test is database name

String username = "root";

String password = """

String jdbc_with_sgl = "jdbc:mysql://localhost:3306/"+db_name;
Connection con=DriverManager.getConnection(jdbc_with_sql,username,password);
String g1="insert into student values(?,?,?,?)";

PreparedStatement p1=con.prepareStatement(gl); pl.setint(1,10);
pl.setString(2,"Poonam™); pl.setString(3,"Pune”); pl.setDouble(4,78.90);
int r= pl.executeUpdate();

System.out.printin( r + " Record/(s) Inserted Successfully");

String g2="Update student set city =? where city=?"";
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PreparedStatement p2=con.prepareStatement(q2); p2.setString(1,"NasikCity");
p2.setString(2,"Nasik™);

r=p2.executeUpdate();

System.out.printin(r + " Record/(s) Updated Successfully");

String g3="delete from student where city=?";

PreparedStatement p3=con.prepareStatement(g3); p3.setString(1,"Pune");
r=p3.executeUpdate();

System.out.printin(r +"Record/(s) Deleted Successfully");

String g4="Select * from student where city=?";

PreparedStatement p4=con.prepareStatement(g4); p4.setString(1,"NasikCity");
ResultSet rs=p4.executeQuery();

while(rs.next())

{

System.out.print("\n Studentinfo *****" +rs getInt("id") + " " + rs.getString("Name") +" "
+rs.getString(“'city")+ " "+rs.getDouble(*'sscper"));

}

con.close();

}

catch(Exception e)

{

System.out.printin(e);

k
k

}
/[Output

1 Record/(s) Inserted Successfully

1 Record/(s) Updated Successfully

1 Record/(s) Deleted Successfully

Shraddha NasikCity 97.22

6.8. f¥gTee de $eXwd (ResultSet Interface)

ResultSet 8 Jeld: SCrAT T TABLE 3Rdl, f1d T et (row) WU U Ybls 3rdl 30T U
W (column) T8UNS! SeTauHeNd Uk Wics 3Rl ResultSet A TR (cursor) 3R, ST eIUdd
ST Udeiiar fERT Hal. A0 next(), previous(), first(), 3MfOT last() a1 AUSTGR ResultSet AL
gTeTaTd e Rl

frSTede (ResultSet) ScT e quaTITa! ATORUATd JUMT=AT Hlal AYST:

getString() - {7 WU e Hauarat

getint() — IUIT® (Integer) WU Sel fHaauarTat

getDouble() — TR (Decimal) WU ST [ qugrTat

Rowede sfissiae Screy il HoTdidr U8 AeduarTe! auRd SiTd, [aRvd: SQL SELECT ¥cHe
1318 JDBC API T YT 318, Sl Re¥a SereyRil Halg Qevarradt aruRudrd Al gearaidl, R ufged
Uarirea et R SR, rs.next () & AYS HERA Yeid Udiidhs 8add, rs.next () AYS Fferdd Jod WRd
Hd. SR Ydcdl Xble 3N, false URd HRd d U Yiadl.
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6.8.1eeede adte A=A AYgH (Navigating Methods a ResultSet)

3. | Ugd (Methods) quie (Description)

g

1 | next() ResultSet At Jaia dls (record/row) AR STTUATITG! ATR ST,

2 | previous() ResultSet Afte AR ¥bTS (record/row) IR STUARITST ATURS S,
3 | first() ResultSet AN GfgedT ¥b1s (record/row) aR SITUTTST ATURG SiTd].
4 | last() ResultSet AN Ride=al ¥@1s (record/row) aR SITUGTHTS! ARG ST,
5 | absolute(int row) | Y daied XIS (record/row) TR SUTMNT! ATURA ST,

6 | relative(int rows) | feciedT HBITER g fdhal AR WRSHUAMTS! AToR ST,

6.8.2 ResultSet H&Héﬂﬁmﬁ (Retrieving Data from a ResultSet):
1 UG ResultSet AT T IBISHYT Sl U HRUINTS ATuRedT ST, d¥id, g HIdH HHiD

fdbdl Plerd A1aTgR ST T q ehdl.

3. P Td (Methods) quiF (Description)

1. getint(int columnindex) ATy SHae HiaadyT quile (Integer) U HRUATTG!
CIESEASIGH

2, getString(int columnindex) | Y deiedn HITHAYT RET (String) TG HRUARITA!
CIESEASIGH

3. getDouble(int columnindex) | FTEY Feiedn HIaHAYT S8 (Double) Jed U
DHRUGTHTS] IR ST,

4, getBoolean(int ATy doiedn SIaae true fhaT false UT HRUTTITA!

columnindex) IR ST,

5, getDate(int columnindex) | FTGY deiedT HITHALT java.sql.Date U HRUTTITS!
CIESEASIGH

6. getObject(int columnindex) | Y dHeietT HITHHYT HIUTE! Tsoiae (Object) UT
HRUIMTS] IR ST,

7. getArray(int columnindex) | fAfEE FHaiean dIaHAYT SQL array W HRUITITS! aTuRd
EIGH

TATEL|
WIAAYATY Student ¢l TABLE(Data Table) fdaRrd =,

Table 6.8.2.1: Student

MarialB [ test > select * From =s=twudemnit;

- —— — — — — -+ —— — — — — — — — = -+ —— — — — — - — — — — = - —— — — — — — = -+
- —— — — — — -+ —— — — — — — — — = -+ —— — — — — - — — — — = - —— — — — — — = -+
1 =2 | &adimkya 1 P ume 1 88 7o 1
1 = 1 Sad 1 MasikRural 1 =T = I = 1
1 - B | SHruskhti 1 MasikRural 1 =T I = 1
1 = 1 Krushma | Mumbai 1 s = | 1
-+ — — — — — — -+ — - — - — — — — — — -+ — - - - — — — — — — — — -+ - — — — — — — — -+

= mOers A s es Lo 2598 seac

froeede (ResultSet) 3fisoide arue fagmaier Ser YUl BT Ui g=ifaar 3R,

(Program shows retrival of students data using ResultSet object.)
import java.sgl.*;
class ResultSetDemo

{

public static void main(String args[])

Maharashtra State Board of Technical Education 134



STaT WTHT-314317 Java Programming-314317

{
try
{
Class.forName("'com.mysql.cj.jdbc.Driver");
String db_name = "test"; //test is database name String username = "root";
String password = """
String url = "jdbc:mysql://localhost:3306/"+db_name;
Connection con=DriverManager.getConnection(url,username,password);
Statement st=con.createStatement();
String query="Select * from student";
ResultSet rs=st.executeQuery(query);
System.out.printIn("*****Student Table Data********")
while(rs.next())
{ System.out.printin( +rs.getint("id") + " " + rs.getString("Name") +" "
+rs.getString(“'city™)+ " "+ rs.getDouble("sscper™))
}

con.close();
}
catch(Exceptione) {
System.out.printIn(e.getMessage());

k
k

}
/[Output

*x*xx*Student Table Data********
1 Shraddha NasikCity 97.22

Sai NasikRural 98.76

SHrushti NasikRural 94.76
Krushna Mumbai 74.79
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