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Introduction to JAVA

4bo3gs C,C++ programming languages gp: 8Py ws Java
language eoprd§oonffldaopdn wy JAVA o} sopeos{mpifmulepss Lan-
guage ypioopd omdwéBiondwod opomsbecloosessp JAVA € char-
acler mgpigaspd € 4¢ C++ language 4999 sodioondomooghn ¢&:oé
JAVA @l syntaxgpioopd Co Symtaxgp:s8[8: Object-oriented features
Bypigopicoph: Ci+ g [sdoopdn Javael oopdesonaigoopd cgfdea
gaeulc: (o) mogé: eulegadaeonn Programming language ypicdops
2opiEdagiaé mariond efinficdféean language ooy [doopSn

JAVA :c-r%&s;rqé:

26Ee 94903¢ Sun Microsystemsy vpmgéyp:laélmens Jame Gos-
ling, Patrick Naughton, Chris Warth, Ed Franks¢ Mike Sheridan agm
JAVAGS ocoSocp§iisooaie (o0 comfoegs o8 S o ocoutia
version of  wiod:idaopde gé:nd Oak oy csl3d) oppg gadope JAVA
language =[sd 2ep3e[0o:c0520p5n oppo 94de oppn sadmogd: Oak
9 JAVA S ¢foné:cdepagé Bill Joy, Arthur Van Hoff, Jonathan Payne,
Frank Yelling¢ Tim Lindholmo320p5 m8mesoné gods[menn ofiedqp:
[58{o3a0ps

JAVA ggriecleofBiaqon’ internetogé platform s 23:3q§ spday
mﬁé:mﬁmﬂﬁmw eegos:amaln Teghzarfuc ]ﬁ\fﬁgf;cu'rc@:mrﬁmq;
wommgroys platform-independent language [38¢) [3820p5n fiaop)
microwave ovenaé remote control gpida ogSeduppiypiogé copdagt:
mbzodaopd  software yp: [gopdepagé ap:féoopdi oBfuE JAVA 200
vogpleans CPUgpiod controllergp:mfsd madifglénass Cad Cr+mdl
wod @z language goioopS compile, design [Gopdad eppS: By men:
g @gmfapsn CPUmmeniobaogé C++ program compilecydng
[36§Ee0500p5: full C++ compilerBéng cdmdgrdyp: 98192 [36205m
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gE:mopod eq::[EEn majglopEcRE: [Baosrgpiooph: §iEeanpdn gé:
@m@qp:lﬁ G@ﬂé:q;?é ogulegudomy meobepd8E[B: Platform Inde-
pendent language[sdaepd wpboopl operating systemgcosd mopbopdigé
Eﬁ:ﬁ[@: CPU meﬁ:qﬂ:ogémé: qf’::o%nﬁ proceed codegp: ulodqupd woy
oleam ms@mqqp:oaémé: mwﬁwﬁ@égé:ﬁ@é Ianguageza@ﬁ JAVA
o wdon:Sfosospin ]AVAEEGUT{D’JE@:I :?ﬂgmmmémcﬂaé ﬁmcq:@:m
mGEgn JAVAz0a5 World WideWﬂhoBE m@q:u‘]mz}a.ﬁ:? u1u§mol§é:
ot [B6aopdn JAVA &l maj:ofyad programmergp: qodoneod eaS§d[meon
World Wide Web &) mequuleonsgscamoy Webaond agudemaatecnieamn
ofione ofmiy [geeuTdoopin JAVA0pS computer language design oé
55 Bresont [geeonarphmafmntin afjdl [vdoopdn Programmersagpigospd
soncondé:mafymm gf:of sogfiean programming language gpiaon:
Tosmcyrobemptimoad §peyeroooIqt: mamadgp: [voosogp: 89
ol s cobicpt: dpSioprenosTacss
msygomecoomoge Intel, Macintosh 52 Unix ugef) mdé:[08: (2)8é:
[Eo:comisaomelmné programmermgp:iqaopd 880 ogéiogtepogé ogéoopd
cwﬁﬂzﬁ@qét c&:ﬂﬁqinaqp: EEGUTMG.}@&JE\EII ué:ﬁuﬁ@uﬂm internet
Webeulogedeongat mop géimaogmd Rt g Emw:mé: ogieul con
aspdn mgdadaongc internet o3 @émé Yoo BeTsen Operating
system myj:gjs CPU maﬂ_:hﬁ:uﬁo’g& m#:@ﬁq%ém@:mé: user "F:mé
oppdeaon program géoon gesal platform of ofeepadicolaogd
DREY q*ﬁmagé:m JAVA Design Team mg odypio?d internet sogad
codeyp: Sogtessont sfed e B qpdyypimoged codegpiaBoonh:
spegecy. §a8: [Gaogogpin} megbonny cluqéfcafmaopbn Intemnet Pro-
gramminged madigelogyrroopd JAVAG) mf:md ecooo soeommeolaboos
@::uén [ntf:mel:ué JAVAGS @:m:mm cmé@éﬁrﬁ @EauTmmméu
JAVA20p5 Caé CHty sodiandamenalmnt meoy (o ffS: [séeacm
Cs¢ C++ programmer gpeasoged somcom sroconaséolaanin JAVA
mé & ?'5 C++ ﬁ%mé: @r;caw}é@EmE mnimécu:gétﬂmén
umu&:ng’:: JAVA o3 design [gopdfaén odiaadfadn 3comiigiemnd
Béand[ee: enapdo} [Gopdeamelmné JAVA Languageasph qéiad ofodiean
agypiel e§amdqdypis¢ meoy mlmypreologs goopbaspdu cfefmpé JAVA
a0ph programmeroodewnods languagecopd: sdoopdn yoluwmentmes(ué
JAVA 2555 wagdenasngaopdi mcﬁmg’] JAVA mé programmer qp:rr?

2 Java Programming

full controlcu:sapdu aoéel programemné:agé ssondgody eomérendlya(S:
20€ program wemoc:egé ssondgoiy emotiepd ewoidli

JAVA languagesop5 2od§inpd:ondigé soé|ommiggsaon languagemds
supodulu Professional programmer gpesecgod language [s8a0p5n manud
doméafend JAVA4¢ Ci+ opf oppbea mgrdmeoadyp: cloéeqyeloné
fBdaopSn JAVA2opS internet version of C++4¢ ogpdoopdn epbafucfydee
[ohemieoon r@ﬂéiméﬁ ﬁméu qE:vf’J JAVA ot mrrgl;’ua_?fé: ﬁéw&
sogieal gaieep @:::qr:r:q]memé 282 mégp:[%é:ué ﬁﬁméu JAVAmé
C++al wffoeol fegeadoopd: Co+ail versionod:lgly vupoduln JAVA
5 Crry e mepapich Bgiofoogbmepod obGEl: cypoofon
cogpeé: [sdaopdn suéanpd C4++ programmer mdeuonnifedopé JAVA
o3 @8mos eepesanodanpin

Internet cologé (83 3modqymognd Sionpd eeoodgoiqé  program
platform c3mbgrme JAVA cgéfeien [sdeoloonsopin JAVAS C++
[5¢ m0:[geaon Object-Oriented Paradigm o3 §ej smné:gfemnt esonfgad
Gu:ﬂ:;x_ﬁl JAVA :Dé wogy :3:@::: @SGUTW Ianguagcmﬁqm:?oﬁu'] i
eggdea adeulErypignm [seulseam @:m:m mﬁyﬁﬁnﬁmﬁﬁméu
erijseqjoSondgonpdion  computer language history ogé  JAVA [udoood
némfﬁ:g’::u']@u

JAVA as Internet Language

e opc cwg@éméma?& JAVA prugmmmingmé ntermnel programe-
ming & memmeond:myodod [seoopde Internet 2055 JAVA S pro-
gramming gl og30:08 sipodemed ogd:@ooaial JAVA«SS internet
ogé [Gpdecorn majjrqeodod [devleonopin JAVA 20p8 Object gpof
mguSfofemnd §09¢[8: cyberspacecden cgodeodgn eg.ogaigéanpde Net-
work codgopé moggmenuleoon ohjectmijmen: soqjiyo serverge PC
[moiopé maoodofenenos passive information 4¢  dynamic, active pro-
gramodod [oo0pdn pues-20é e-mail géqigopé passive datagpio? [3éq
'J'JEEI

2ot programoodgyémpdoyé programcodesop’ caoné grddodmmadé:
dontinigefiean datagp: [8doopdn 308ux object ypego computer of
saontgmisosaon Programaé mdsoé{fcesn programojoops serverad
clientcomputer oo’ uSenfpesondgaiffesaopdi suws - Programomés
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w0p5 serverogé §eon datagpiod sonfigdgn [pdq8éo[eé servereyd
Bay{geao networked programgp:aops coffgsd cguSapgfienien Gaxgo
mﬁer @ﬁq:&:p_sn JAVA address ::Jé Gﬁrﬁgqﬂqp:n? applet ¢ oooand
[opSesonégadgéaonda

Keywords of JAVA

JAVA languageaopScops: oofgo: eeondgpiesd vone:ag: keywords
4p: groopdagmen{odBa B GEmamadiq e [o5:0m:quas [3o20p5
JAVAcSaplgogé cgudopyt edffgoops welgdmcamsd cfmdsondoons:
language e final form o geuds meq[d:olaopin  JAVA keywords

qp:nsﬁ q};u'lé:j m@m:nﬂ uéu

Simple

Computer programming 20p5 $de0lEgpigomonpdion oo[apd:(epS:
openmifgeulanearneoné mopbsps:§Earggpdiemnd caongascdear
programmer 4piaopd gecntmiiy [mpdqeonfmaopd agno [GaSed
sooneden ogdoioopd auto-coderssfsd FORTRAN language o 2330005
cgife: onfupbiupdiofionnoonfl: computer language ypi0ps code e
9% cguinpevafaIem programasadepogfeont: macdms gpouul:oona0pSn
JAVA 20pbcopd: madified cgudmeorm language vy [3deooopdn

20Co0pS programming experience §ogé JAVA o eooormgd wsabuls
ao€aopd object oriented programming e wmefga conceptod m:copSogd
JAVA 2005 8 egudopeoonpbn C++e wefaqé:fiean odpma)l.oh JAVA
m efgqéico:§éardn C,Ct+aé JAVA opnSegeandlmnd GooOIeE 0t
w053 gubapeonupdn JAVA20RS mepbobgal meqmazn’ mepdcudaud
fereotign mpSesoonddEanpdi

Object-Oriented

JAVA 2005 oofgn: language yp:oyaf aydogdear source code cqqf
design[gogdoonaéiuuyodn omyefiearn né:cof:BEad egoscodgs wfod:
swaopon DesignyopdfE: ogodeuTooneon qrofansd gfmondn waxfgaegudorS:
object afoopd: q:mdeoanpin cp§deon mudpadypim [sseulomearn
Objeet-Software coadoimbeany odoé [sheulamfae: [d6aoadn JAVA

4 Java Programming

v Object §é20pd q&:[5: g opéai cgudogaopdn Integersqoiadal typeyp:
20p5 High-performance non-objects w[ué =85:com§éanndn

Security

JAVAS internetopc §e) sSoomcoéipieefaé:vn maqBrearn mynd
mig [gdaopSn Normal program oodgzn: load sjoséaopimslodé: virus
oeepnigtaopdamy epud fesoopdn JAVA opé user mgpigoond program
ypiz: wbsloods]  sjuonéul User qpioopd gé:odal systemod virus
ofeaqpmdgnsé programoy cdfndencom m[grmandypadoos: oguds:
méu Program 2005 efuddémgmimooniyp: pues credit card numbers,
bank account balances 3¢ passwords o computer's local file system &
contents gp:s¢ qaydéaoadi

JAVA-Compatable web browser o oj:o0pbassl woéaopd virus 4é
wfer:cBndevcon myadqpimn: §:8Soquco’ JAVA appletsao: 8cSqpo
sgop @ap:fggcaopdn JAVA 2055 JAVA execution environmento JAVA
programonegepé eopdage:oonigfac omadienmodaon:§Eenndoops: e
compuler mdodmEypaiy woomabgculs JAVA & ::cq:@:a@: T
omdgodmeo) applet o} q@ésoéqm: BaTEeE| aémé;é@é:ué [sd
a0p5u
Portable

mgoeologé  mphygormdis operating system mefieficd  §mf:
wEigoopd internet of soadogudfpdaspdn Internetof sondagudeors plat-
formzmniopiod mémimloysd:ajortend oinaSypimagad agudop oHfagdean
::Dde[t;tc\gﬁcﬁ cﬁmﬁmél

Robust

epopt sududaopdmolé: JAVA g5 platforms qpigooopimans
cgodegodeuded mepSepSeon platform codaEdoogSn ofngdassd sys-
lems mefjijiopc Sodqign eaonéygridied cfmdqoSupn? [Cadegs [Gogd
coniqpdn JAVA designoog mepbmgé:fenon programGepbaf w8
= preeuioonionpdn egonSandem JAVAzoRS ufingd Boglat: ey consam
oy} speyll: gE:mynigpia} JAVA key ypigé ompuicuiaogin JAVA
2005 Boyge §rif8qeoon languagecndaBél: compile timeoseé aoéal
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Cﬂdﬂrﬁ mﬁmﬂ:a}én Eun-lime?:mé: mﬁﬁo:méﬂ m%mﬁﬂiﬁ:tﬁ:ﬁﬂ&(ﬁ
@mé a&ed:dcoam gobicodim: eapooniqd quTEE:mEE JAVA ) =8m
m:mq.lﬁ% @sﬂ.}lﬁ_‘su

JAVAnopS wpbaial gimmogd Ga'cnéurﬁmé SH20p00 Eﬁﬁjﬂ%?ﬁ‘ﬂﬁsfé
Bomeeqeénopdi éigo Memory Management Mistakes 5¢& Mishandled
exceptional Conditions (that is, run-time errors) [3é20p51 Memory man-
agement=op5 Traditional Programming Environmentyn 853 gdeogionnond
mcqf}méq Ef:méu puwn C,Caty Prngmmmcrmémmrﬁmé dynamic
memory moiogiop  ogodeodgs Gpipuy canégmafed odslombiogd
cgepajyrid oofgo: memory oz eqepyoiesontgaiaopd [Dangaflaopdn
JAVAoopS afussogn mared:§iul:an: memory allocationgé deallocation
opBE:feé efuqiicuioopin JAVA 0p5 Deallocation mo: mofmecgpod
sanigmiceommeoy; unused objects ypimogad  Garbage Collection

[gopdec:aé: [adaopin

Multithreaded

®:g:qit: Bofmopd Fodwnd seondgniean u%nq@wm olegis) mogn
ndogi0di ﬁmﬁangqp:rﬁ so Hafas JAVASS D%ugér}@méu JAVA
20pd mogdypigan} eefficenad: esondgrmifienn Programeesq4 gégean
Multi-trheaded Programming of maj:g§ésonsn JAVA runtime system
O.]EE m@@mnﬁ aun%aauS-;m syslem n? SqPeY, 09 méucﬁhcmgém
ogﬁcé:ﬂ}qp:m@rxo? mu‘i@émé: ﬂE:mE:@: m:c\';-:q.é_ﬁécm 3:@0’?
qfieeaopin JAVA20a5 Multitasking Subsystem ypiopé géofear Multi-
Ihmadillgn% cgubmgn gP:mO4Eanpie

Architecture Neutral

Programmersgp: wéon aé=Béesqear [Dangomasanph wes, uﬁn:‘lﬁ
sepoglE geaen same machinesulogé syomdonneyy mn-‘iéue& T ag|on
sifat:ud [sdoosin T0s4¢ Hsypion Programypeospd YZK@M}@EWTM
Jooo [Gpisaagé runcd eqoopdod aocdqols Operating System, Processor
opay Upgrade [jop6acs Main System Resources gp: eloac:cd5é:ofad
E@?@E:EE Program functionoosgo? séeodaopin JAVﬁdcsignunﬁ}rmé
mﬁz@%mﬁq-qp:n? guoopicens JAVA Virtual Machine st JAVA lan-

[ Java Programming

guageod o} SE3Eunen egpguiad:(uoddfmangdn ol qpdedigrimenn
"while once; runanywhere, anytime, forever"oé [udaopin o&:apled:gniannd

wodmmengpad [B:efenmiemndfed 5[§ [a@a0p5n

Interpreted and High Performance

GELQ?E go%@ﬁoﬁmo?é JﬁVﬁmé JAVAbyte codew; caleoon @é
apudenly sonediontgm(ud cfuacicd compilefgopdfad:(aé crossplatform
programs go:ng oopdesoomieuigcoopdn of) code 20p5 JAVA virtual
machine ooége) ma?:ﬁcm any system colopé m%éau:@éméu
mog s cross platform solutions gp:eoly @:uﬁ:ﬂmqp:qmé Gaoot
goig apdoyeded gpifgaiendanpdn mfea: Interpreted systemgp: (puws-
BASIC, TCL4¢ PERL) ofb:a::é caonCgoins C\'F:EGGE gp:lomeedangd
JAVAG] spbalucledes mogiddcon CPUgp:aulogéod emné:go eanndgod
8Eqf design [GopSoonionpdn eqopé qé:odaopdmalc: JAVA Q) JAVA
byte code gp:meo:  Just-in-time-compiler codged mady: very high
performance mogod  native machine code mudad ofodfind cgudmpen
sfunt:cdicqs onplesoanioonaapde

Distributed

JAVAoog5 Internets [u53qfaeog0d oopiesonndeonianpd manptyg
gé:a0p5 TCP/P Protocols of comaiégesninanin URL cndy mad:pean
resourceondea giimifatonss fileasdamn: giindlaéieé grgifenanyoln
JAVA (Oak) et Origrinal Version ogé  intra-address-space messaging
ﬁﬂai‘rﬂ rﬂﬂlul’ﬂﬁ&uﬂ:‘ U‘IUEﬂ}éII qE::DEr Hﬂ?ém ng;u.imﬂ'x:?f:qﬁ:cuTngé
Procedure g4z melmeogpad meodellgn saoadgniqd objects gpiod
aélgoosiaopbn JAVA 2055 Remote Method Invocation (RMI) oy eslean
package endgopd interfaces gpiad sfmnson [D3copdbaosdqoedanpdn o))
featureoad client/server programming e mogday gd:mbsan meofonbaa)

@5 Wmén

Dynamic

JAVA Programming 20p5 Run Time g2 Objects goiof  9fmigo
dugé:dcqs ?$m$me§ run-limetype infumaiiﬂns:ip:n% uicméeu:mér
ofimgdoopd wéeogdyst oiBgmdamfsd  dynamically link code of
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[s6eooopSn Bytecode i memamogé: .ugéiqnd mgpdicudmn: running
systemaolopd coodscmpd [Bffimims (GoteuiEeoopS applets envi-
ronment & robustness of meqioo[: [udeononds

More to come

eq.0g¢ qedodmods: JAVA L opencbyaopd Interneteclogé oty
0o9mfudeé walosdypian: codopfafE: vurosul wofciopc Booogn
opronedy oflearioop: cgan5dcopd IntemnetosTyn mupSosdamEs codep:
Someodoopdn mfeo: Software System 4proopd mypimoifaé platform
mﬁgm@ﬁ seltle @5[(:}:? onfunSi[eab: ﬁ:mﬁmﬁ@é:@éméu JAVA goy
oypodgé: aycfesgr dfoodiad opionmBoonfae: [s@2005n

JAVA 1.0z0: oudqpfB: ofmp8 JAVA 116§ JAVA designer gpzn
030gE3[maopdn JAVA 1.1 g€ codcBiamennn features gpioond {8000
features gpio} §ej somotigeodanpdn JAVA L1egé 10libraryy features
qr::rr? @$méﬁ@5mﬁ@ applets gpofud ssoacgodenys events Y
@8 goudydsfaon:ean new library elements 4p:o codGaSconiasndn JAVA
1.0g amed features gprofoogd: sudgpiodoopin oiefmet JAVA 1.1 2005
attribute yp:mo: codfepifsés vudep(aé: sdgoniimn: Gaoot granpde

somombodioniomean JAVA 2 sufaonS: o} features gg05:03
fgopdaoaba Languagegp: e[:u:é:cﬁﬁ E&@éahn;caé JAVA s{:méoﬁimé
$e) 28200 coqpianpSe ma[mnéiyn older browsers gpeopd new features
gpeel  ahieoxs  code [Geodad e[gdfccon el cdggp: »uSefoc§fi
greopgfigor oulaogSn Original 1.0 ¢ JAVA = Enﬂmﬁ@:é:c&g(ﬁ

woye:y [Bedozolge

Features Added by 1.1
o) versionzopd JAVA ) wegpBiaopd features mj, culé:copden:aopu
Addition mgpigaopd JAVA Library ciegé UJ]{}l:{":{\JJEDEFII MNew Language
features magabicadoopl: clodaopdn ¢E:ofen-
¥ JAVA Beans - liojoopd JAVA 3¢ cqoomiens Software Compo-
nents gp: [edaops
* Serialization-g&:00p5 Objectondao? save[jop&afsd restorefuioobad
E!:Eméll

8 Java Programming

* Remote Method Invocation (RMI) - a5 woppdears unﬁ? mfz:
JAVA Objectei methods gp:o? Ty of:ommicomieacs JAVA Object
8309 §éfioopbn aijmandana distributed applicationesps escordepayd
maq[iean fadyrdomds [360p5s

* JAVA Database Connectivity (JDBC) - Vectors myp:m(0o:cdy SQL
database o saooégodas Program of gégaopsi

* The JAVA Native Interface (JNI)- gé:0005  other languages 5¢
sqpanicarn code library sémey interface [jopSaé 208 program of
$pd:20060:20p5H

* Reflection - gé:20p5 runtimeys JAVA objectsd fields, constructors
qrpe methods gpicd egigiud s:(Godeass process [gdaopS

* Security - Sccurity features ) digital signatures g message
digests gpu access control lists 4¢  key generation o BLESEAT

* Support for 16 bit - Built-in 2055  Unicode characters g0
may[gesoatgoiear 16-bit character stream moged madifgaspde

* Event handling - Graphical User Interface (GUT) Components gp:sé
34} [s8ecTooneor mlsdmyoSype gpoicoa:ondym[ud eventhandling
al $5mm -:;@:E:_cﬁi ﬁmén

* Inner Classes - c&:¢0 @z class ovdaa} m8gned 2adeipnicacan
class méqrﬁ Eofﬁml:i_su

Features Deprecated by 1.1

swifodepimolc: JAVA 1.1 2005 eq¢ Library elements gp:a}
oudgprubaspdi pows - original dataclass mpigo? wuSqpiodasple Fuudgp:
ofodears features yprnpd od:oeyprdogeBuuosod epepag apifad:
[8Bo0pSu cuospuymfaens sudgpredadears 1.0 features gpiom 50053
ansa ey codemsd JAVA ¢ majiolessd [38a0ndn Jeaod New
Application ypiogcecy wadiaadul

Features Added by 2
1.1 eulg  eobé0f:q) opSeamnigfadean JAVA 2 3¢ meqpoBicam
New features gpigs codeulEfgadaopin gE:chyn-

Java Programming g




* Saving - g¢:00p5 JAVA¢ user interface components mgondg [3aopdn
20fa0pd soobyodoonieann oOperating system ;dy Buwod oppdeann
CG'EYJ: upﬂratingsystemqp:mTogE ué:m:aog:cawéméu mf:n?ufﬁ:ﬁé
m@og:m@éqp:@é design E{ngﬁ%émélr

* Collection - Collection gp:oopS groups of object gp: [séa0p5s JAVA
2023 m:gjrenon Collection sagfiasen:gp: (puen- Linked list, dynamic
arrays, hash tables gp:of m0):gad meconcdmmlgoopSs Collection
qrioops oppdeass Programming Porblemypio} afgqéng 4pdicodmadomdyg
Guzaopde

* Security - soou§ojFymaot] sodypioopd JAVA Programming mogad
ajee wootfadaopde Policy file ypimeom géfpgnifacar a9:§E2005m

* Digital Certificates- Uscrméré:m: -::.:E':\améﬂﬂ EE:-::E{EUS G(!":)Elmé
85 mYE: [edaopdn géiodod electronic [Hiﬁﬁp:lrtqp:m@f: @é:m:mén
JAVA program gpioopd ojfggaeoges certificates gpiad madi[gcoopdu

* Security tools - Security tools s «j:o 20p5 s0fad eryplographic keys
q;;::fc:'; digital cerliﬁcales:qu-::rﬁ u;ng:agézmé:m'::cﬁ :3:.:.?:1:5@: JAVA
Archive (JAR) fieldsgp:of aoodpedeu:aoabn JAR fileandged Signiture
(‘f? mé:m:méh

* Accessibility Library - gé:oopd msmms mommad: mfjiss
r@$qmm1.|§ nEﬂE:mEaﬂ%q@ features qp:r:'fv ou::uéu

* 2D library - JAVA 2D library copd  shapes gp: images gpisc lext
wogos  Advanced features gp:o? curaophi

* Drag and drop - Drag and Drop Capabilitics gpeasp5 keyboardy Japa-
nese, Chinesesé Korean Characters qpac) qijgcoopd Characterondgod
rﬂ%tﬁmﬁqs key-strokes :{nmén? ::m?[_':@ ﬁguw:uéu

* Support for audio files - WAV, AIFF, AV, MIDI 3¢ RMF audio file
gpegc play back [gopdgéanadu

* Support for CORBA - Common Object Request Broken Architecture
(CORBA)aaa5 Object Request Broken (ORB)eodgs¢ Interface Defini-
tion Language (IDL) mégefnd sfcdonpdn JAVA 2038 ORB mﬁgf:ﬁ
idltojava compiler mﬁ?&}’_ tﬂaEméu cq-m‘:'u'ﬁr?::{-.- IDL specification
mbae code [gopdaopSe
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* New Compiler - csspypigovs ohimnbyap: [séeolconegoopdn Just-In-
Time (JIT) computer 2055 JDK cpé clocangin

* JAVA Virtual Machine - soS[ogodmymigogc  applets gp:of
ey iog€og)é :;;l:r:-éﬂn%q; shienon JAVA Virual Machine océg
olodaopbn ajeors JVMS Browser sopd esoodagieo] JAVA features
ypioh weaondgmigén JAVA Plug-In2op ajluacsnat efagéevangd
JAVA Browsercoc’ §emmncieaxo JAVA Runtime Environment (JRE)
mé?rﬁ aj:e4 Brwoser eodgo} Ea@@meél JREz0p5 JDK & Subset
mbgladoophn gé:opé development environment oadg0pcajicarn tools
1.:5 class gp: wulodaly

* Advanced Tools- Toolsmjpdj: (pows - JAVAE, JAVAsE JAVADOC)
ohoopd offgboomaopd JIVM moged Debugger 5¢  Profiles intercer
cr?_mé m:ui-:ﬁqé m:&@@ﬁﬁm:&éu

Features Deprecated by 2

1.05¢ 1.1[m30:0 deprecated featuregp: oquboqodfod(ofeedsaioopd:
JAVA 1.1 features gp: JAVA 24 oudgpiodcjodoopdn poes Threadsclass
i methods yp:(sdeoon suspend (), resume ()4 stop () oo newcode
035 us.}:a;ELﬂ i
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wof: ()
JAVA ¢ C++

oq.0¢:0p8 ]ﬁVﬂrﬁ C?:E C++ o uéa?:_ mwé@é ﬁ@a @EWT
amsozbalfadiod mﬁ@@:tﬂ@u wg Chaplcrogéri C++s¢ JAVA g
gedqod eopSgiapiod gecontdigy [m3p3{m30lonpS

JAVA ALIAS C++

veondigy C++4¢ JAVA O} ;E:Wé@é@nﬂuél GMTEU']:EO'?E:
oo () o 3 ESeios:

o C-!—l-naE ut'ﬁaa}'} JAVA features yp:

i J.."LVAGQE- :ﬂﬂ.?:HEG:I.}'J C++ features yp:

o1 gfodsdawl oppdeaon Fealuresypice ojojgodyp:

on C++ 03¢ e JAVA Features gp:

C++ogé efsas JAVA features myprmofoopin gé:ofmady
-f.:q:a]:@:q}: 7 gy2 Multithreading, P:u:.kagcs,}@ [nlurl‘mﬂ:so% Eamél
Beaod JAVA Programming Environment o} §§emnéigd [Dpl¢escarn
wlo: Features sy §oleosioopdn ¢f:odya-

Multithreading— 455 53eupod gdgmademiean oppliean ofnqeypizn:
wotelign copSucies(gé: [gboopdn C++ Programendgn] Multithreading
[(jopbefogc sofoopd operating system functions gpiof w=ojilye) Manu-
.LII}I‘M&P&G@O @Eﬂaéu Method q.é?n}:mé 5.5? :)'iuu?oa q.ﬁgmrﬁ%cm
threads gp:es mmé@g} execute cqf}qi gé@m’::mﬂmé: JAVA &
fienbganad 8 cgudmmgéicocangin

Library functions- JAVA Package ovdao} oiod§rdesd{cesss Features
proph CH+ oplein m§:0dedionSymeony Header File mé?rﬁ:x}:cm
Labsary Funcliﬂna?ﬁymaq:m Eﬁméll C++yo Library mﬁgmémnﬂ
et JAVAg Packagﬁmé? mécmﬁma?:[ﬁ(}y’: r@:o@ﬂ:qﬂ:mén
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Abstract class — JAVA interface 20p5 C++¢ abstract class gprat
B4, 3980504 E qpiogplasadn C+ abstract class ajewpod JAVA Inter-
fmie @l anemmdy [Geodal ofsdfula #0903:20p5 oppdeaon inferface
ondgeudfoqfoos oj:anpds B8m [BoigorgaSmeony conceptof dg) gé:cofigo
opudenlgeudfears interface ;dguc [sdoopdn

Memory Allocation — JAVA ¢o Memory Allocation mo: ufudgo
qé:mﬁiﬁméu C++ 205 m:@:@m Keywords :a:a::éfrﬁ u:ﬂ{ﬁ@éu’l i
JAVA205 objectondgal ayonSa: Referencea) godoopimal oé: object
2008 spodudSaie TG IBE0g IS B§ordg|§ogc yedaga:(d: Garbage Col-
lection [sdeuTonpSe

API Library-JAVA 2555 C++ Standard Library o soSgp:gj o8:c8688
APl Classes mg oégm: me0:0dia005 Qoogmsaé cundeoysofesn
opedy fewdeopd: names 4&  parameters grioge 23000 ool gprea
[o:42:94p:§oopSn JAVA API Library évlofear mepmog: 20pd
object-oriented [ad(3: C++ library gty mdodndé: mbsgpom object-
oriented [sda0p51 Library Routines gp:opé [orqmsg Goopd

Break & Continue— Break and Continue statementsgpiasad Javameo:
wépican yododlordan(ad aigodeonisomecnnlupSe

Character Type—-JAVA ¢ Character Type 20p5 16 bit-wide Unicode
characters gp:(gdaopin géicfaopd C4+ type aé oppSo0pS

>>> operator — JAVA o pomesal [eax >>> operator coboiaopSi
Documentation Comment — dc[mocigé  ode[mad:coodsomn
§osqbqp:doopS Javag godqjopogs macgd M ordasd mahiops M
mbglué ewdGoonde

String - JAVA cpé Built-in String Typeoosg ulocaopS String gdaoad
Cs++¢ Standard String Class type éogpdaopin sodelofnqdogé Ct
class declarationoloéefogé C++string oo Fop:[gapaocaogbi 6é:aopS
built- in Type vuyoicla

Ju JAVA ogé mojisfgeors Ct features gp:

Java oops  C+ features gpio}  majofguls ), Peamesqpiogt
dBraogadenon C++  features qreops  Java goSuuied ooy o)
Designeryp:aops Ct+opé clofeosn featuresyp: codsloods] vlofeggyo?
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Uy CHpdgonpioge modi[goopdn Standard library functions Tpigapd
Ci+ogé admopds € based function gpioopS argument of ssoi{gag
argumentoodpei address cdmdonpdn Funclionssopéiopé argumentaop’
(Cunl pointer o mod[gd) sepoadfoopdu

To provide more efficient means of implementing certain
constructs especially array indexing

Array 328, ovpSeaonodyupiogé Jjeomnéigdemnt gdieant§Eaopdn
pown-geoopd array index comdy pointer ajieam array o3 ﬁﬁmmé
hedeg oqp: eonégad§iaopis Moden Compilersgp:a} Jqpéqpd Bégn
groooiogi€ pointer gp:aopd oapdmeayiledgr eavadgrdftoopde ofelrné
arraysypnd qoindad pointersgpial 2h:8E:00p3 C++ codeoge G g
G qéGrmE::x}éll
To support memory allocation

C++opd memory cpepoggoopd address omég (puwa- pointer o3ad)
[of epepagoopSi of: address of pointer variable (36 2odyodaopd
IAVA e Object codgaopd of object agepugupb  reference mfgé
cqepugaopbn of referencesapd mybogd aoa5s JAVA reference variable
uiS new operator »[Bd spepugens Object o oBmygr pyéfosarioops:
C++ Pointers gprwodt: weamigrogialn géofoopd JAVA muntime
Context simgéonad memory o wpgilagéol

To provide access to any arbitray machine address possibly to
call a ROM routine or to read/writ directly to memory

JAVA53p5 Pointer oo w4, ceonégrdqirdygp:a} géelgoln aocang
applications yp:obesagé GE: system resource af eeontgnican native
code routines of  [G§ropSqfieors JAVA'S native capabilities gp:of
e :A}Erll

Pointer a:oomenos C++ code mo: JAVA 23 elunéicdangl poen
poqen gyeem(ad [@adoly
(‘onverting Pointer Pararmeters

(artesian coordinatesoodpoh Bd:coozear Coord Object &l corpanaah
Wit cdeass C++ Program oodga} [mad[mdn qfiogé function [géeac
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reverse sign ()aop5 efgnc:adend coord objeto} pointercodafas e3aooopsu
mcﬂ@:@&mémoﬁéz CH+ i * 8 — 02055 pointer operators eses!
Operation moga5 op:00p5
{/Reverse the signs of a coordinate C++ version
#include <iostreams
using namespace std;
class Coord {
public:
int x;
int y;
)i
/! Reverse the sign of the coordinates
void reverseSigm (Coord *ob) |
ob->x = -oh-»x;
ob->y = —gb-ay;
}

int main { )
{
Coord ob;

ob.x
ob.y

10;
20;

oW

cout << "Original values for ob: *;
cout << oh.x << *, * << ch.y << "

reverseSing (Sob);

cout << "Sign reversed values for ogh: *:
cout << ob.x << v, "z< ob.y << "\n*;

return o;

GE: Programano: Java versional efgnc:§EanaS elooéiady mypigogd
C++pointer operatiorsegp:o Bag:0[god wuoonannli JAVA055 Operators
qpio}  referencer ofmpooaopSad qé:euciears  porameters wfyoad
dooSagrasphn '
// Reverse the signs of a coordinate Java version
class Coord |

int x;

int y;
¥
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*lazg DropPointers (

/{ Revrese the sign of the coordinates.
gtatic void reverseCoord (Coord ob) {
ob.x = -ob.x;
ob.y = -ob.y:
}
public static void main (String args [ ] ) {
Coord ob = new Coord ( ) ;

ob.x
ob.y

10;
20;

System.out.printIn{*Original values for oh: *+
ch.x + *, ¥ + ob.y) ;

reverseCoord (ob) ;

System.out.printIn*Signreversed values for ob:

“+ob.x+" , "+ obyl ;
!

Program | scgie mc@mé u}éméu
Orignial values for ob: 10, 20
Sign reversed values for ob: -10, -20

Converting Arrays Based Pointers

Fuint::r:ﬁcﬁém array m:&&'ﬁimé maré:cu.‘:‘r arﬁ%méu :aa@ra-&:y:
i C++ coding stylesopd O gdeog: o8daopdicars cuifigedypiad
TrEuinandn puws- dray codse melmndimaqn} meniondyol apiuges
short Program endgoge amray @il mag:ien 3}:}105333.}9: "[I"n$ ah:o0pin
/| Copy an array in C++ using pointers.

ffinclude <iostream>
niing namespace std;

int main { )
|
int maes [ ] = {10, 12, 24, 45, 23, 19, 44,
g8, 99, 65, 76, 12, 89, 0};

int copyl[20];
int *pl, *p2; II integer pointers
{{ copy array

pl = mums; // pl points to start of nume array
Pl = copy;
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while ("pl) *p2++ = *pl++;
*o2 = 0 ; // terminate copy with zers

// Dispay contents of each array.

cout << “Here is the original array : \n";
pl = mums; ’

while (*pl) cout << *pl+s << =

cout << endl;

cout << “Here is the copy: \n":

Pl = copy;

while(*pl) cout << *pl+s <= » =,

cout << endl;

return 0;

L‘,E:::.:Er C++ code ::m::grﬁ mng@%:mﬂmé: while (*P1) *P2 4+ =

“Pl oo Bipkogs siieh ssordobaiol copliomnt oiondd
[ c

e3mboop5o? copaeadn JAVA @ merfj:eo:pioncorn oy wesoadgndule
JAVA Version Program of [mpScgé aplgudqeiad qeadc; (68§ EclaonSy
/i Array copy without pointers using Java.
class CopyArray

publie static vold main (String args[ |) |

int nums [ | = {19, 12, 24, 4%, 23, 19, 44

BB, 99, &5, 75, 12, 89, 0}
int copy[ | = new int (14};

int i;
/{ copy array
for(l = 0; mms[i] | = 0 i++)
copy [i] = mums [i]:
mms [i] = 0; // terminate copy with zero

f/ Display contents of each array,
System.out.printIn ("Here is the original array;");
for (I = 0; numslil ! = O; i++)
System.out.print (rums {i] + * v};
System.out.printIn();

System.out.printIn(*Here iz the copy:*);

for(I = 0; mums [{] ! = 0; j+4)
System.out.print {copy[i] + * *);

System.out.printInt):
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Program gésedi emoodol resullod qfulaoaSe

Here is the original array:
10 12 24 45 23 19 44 88 99 65 76 12 B9

Here is the copy:
10 12 24 45 23 19 44 88 99 65 76 12 B9

Converting C++ Abstract Classes into JAVA Interfaces

JAVA & mﬂg:@::a?:mﬁ;ﬁa interface Ejaméll qé:mé we20:B00
soifdfed: wupodsd ewsuy génjar sugoopin mwiodede interface
magaond of: interface [6¢ sodfucam gpdiosdyprmodt: Gmaﬂrﬁméu
ojefné JAVA o interface oodqaopd class ;e ewoopugdéuy
wiigoud géadfdaopdn ofm[od interfacea0pd JAVA ¢ poly morphism
(=] r‘.]f'rg mwm‘ﬁw‘}m:géméu

C++ ¢ Abstract classes gproopd JAVA ¢ abstract class gpigé
u‘ml_.ﬁf_uén ::IE:{::%OEE meandod l:t.rg@qrrgqr:: Eéqg’: woloduln C++o
abstract ::Iassmﬁ?cgé :ﬂad‘rém}: virtual funcliﬂnmﬁqu"luéméu Virtual
funclionmoededgaopd euwdfigedyp: euloéuln eq efu: funclionodgadar
pigudgéaaopin ayefoné Chty virual functionmodondgaops JAVA
o abstract method co6ga3al meeulaspin

Ct+opé abstract classesgp:aopd JAVA g interface yprgéoppdenn
function mﬁqﬁ? Eo?ﬁméu C44 abstract classes m:c\}:mé JAVA
Interfaces gpiaafgdad eagré:§Ee0050upS: mypipyn cfiné:§éonpdu Integer
list coogai {}603 %m Intlist ipealeaon  abstract class m@qrﬁ
wopiloomiears C++ programeosgiod [opd[mgn o) classms: integer
lisi tr}f}q:‘% w‘;@q@ array ma?mn?:ﬁm:m intarra:,r@é mécmm%
L& '-:'FLSH
/1 A Cee-style abstract class and its implementation.
lnecinde <iostreams>

binclude <csedlibe>
g namespace std;

{ hn abstract class that defines the form of an
integer list.

¢lass IntList {

(bl ie:
virtual int getMext() = 0; //pure virtual functions.
virtual void putOnList (inc i) = 0;
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/! Create an implementation of an integer list. data gpic? weodouls ofjmeEmesypmeged program mm:  JAVA a3
iy LG B | S lmd3E: dinsicfodagt interface ;od3mEs Erdicd§Eanpdy

int storage [100] ; : :
int putindex, getIndex; {( M, TORLast 35 de Lobo: au- anbertace Wiich

puble: InArray implements.
Tnthrray {) { /! Define interface for an integer list.
putIndex = 0; interface IntListIF |
getindex = 0; int getMext (};

} void puttnList lint i);

!/ Retrurn next integer in list. |
int getMNext () [

if lgetIndex »= 100) | f/ Create an implementation of an integer list.

cout << *List Underflow"; class IntArray implements InthiscIF(
exit {1} ; private int storage [ };
: private int putIndex, getIndex;
getindex++;
return storage [getIndex-1]; IntArray () [
1 storage = new int [1001];
putIndex = 0;
// Put an integer on the list getIndex = 0:

void putOnList (int i) ( |
if (putIndex < 100) {

storage [putIndex] = i; // Create an jmplmgntatign af an j_nt.ager lisk.
s i public int getMext () {
: if (getIndex >= 100) {
i System.out .printIn("List Underflow");
S T QL System.exit(l);
exit {1) ; \
. getTndae+;
} return storage[gecIndex - 1};
int main () ]
¢ f/iut an integer on the list.
anray =l jnibilic void putOnList {ink i) {
int i; : if (putIndex < 100} {
; ; : storage [putIndex] = i;
for (i = 0; i<10; i++) nums.putOnList(i); put Indescs+;
1
L= 0 datly deh) alae {
Cout << nums.getNext() << endl: System.out.printIn{*List Overflow"};
Cystem.exitil);
return 0; [
] ]
gﬁuﬁnqﬁfp abstract class Intlist 2005 integer list méq;ﬁm | . !
3 H N clane ListDemo
mEmuSJ géﬂ?.‘.ﬁél qE!}aE 'k"ll‘ll!-EII fﬂﬂﬂllﬂﬂﬂéﬂﬁﬂjé?ﬂ)&:mﬂéct EBE)'J: puibl ie static void main [String args{ 11 [
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IntArray mums = new IntArray (]} ;
int i;

for (I =0; I < 10; i++4) nums . putOnList (i) ;

for(I = 0; I < 10; i++1
System.out.printIn(nums.getMNext (});:
]

0€é[gEopimade: C++ abstract class ¢ Intlist4é JAVA Interface
IntlistlF o3 [r3n:0pé mﬁq*&mﬁq 20moguigaopd §:060005k GE:opé Intlist
¢ IntlistlF algoé:oge  Joodeogforgd = oo Intlist egé  virtual
functions oxag:onp5:0m olo€earafmné (3820051 6é:90 BEmmges B8
051 C++codeg JAVA 23 euoéicfogé only pure virtual functions
olocear abstract classes gp:olodears example 4p:0p gpeguln oo’
functions sjevpod datameqamayed wgpS:cuSom dlofear abstract C+
classes gp: mogodeonn wogulu

Ct+aj interface construct oodgad ofgol:c38ERE: w§iogé C++ pro-
grammersyp:mcplad memap of:eniqf culeadi obalodiys Suseom
member od20p5 abstract class coéggopé vlo€egonodaogbi

pues emoadul abstract Ca+ class a3[o3pS(mgn

/! An abstract C++ class.
class SomeClass |
bool isOK;
public:
virtual int f1 {) = Q;
virtual void £2 (int i) = 0;
virutal double E3 {) = 0;
virtual int f4 (int a, char ch) = 0
i '
JAVA interface ood99§  egot:cdcoféean mégorpSicammgnies
isokoloégué [adaopdn classg€ swododeon wi cyepup:ad piad isok
o 0y Gooein goSagaopSn opSafobfEbon asiaog o8 copfEinieq’
isokzogad variableosdgm(a coS{iqd smefmmul reason w§joln mydeo
mﬁmé ﬁialuscﬁ@cm iSuIv:{]UPGaTmE'S_ method mé?sw;&lgén}én isok
() rr? m@m%q;n% class qué m@n:q.é:mﬁ'.qp::}:ﬂ & Uuél
Qefré wéapd eqe Ci+ abstract class o cancdolmolé: JAVA
interface 3$ GE._EDE:#E:J&II
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interface SomeClass |
int £1 () ;
void £2 (ine 1) ;
double £3 () ;
int £4 (int a, char ch);
boolean isol();

C++¢ abstract classes sagpigoso: JAVA 3 Code gloné:cde) inter-
faces efunt:§Coopdu ofof efoné:qpogé Class hierachy af structure of
codfgear code o} peyooniqepdi

Converting Default Argoments
JAVA ¢ mogrefeasioopd:  CH+ o features msd oquSige
napfpeaon mgadodgen default function argumentsfsdoopSn puwnan:[aé
conmol C++ programogé seH{Gooniean area( ) function=op argument
pigolotearn comfyfoopd oodgel afur Buupod argumentondodlodeny
vopapiondael efund} ogadgrdaops
/ C++ program that uses default arguments.

finclude <iostream=
using namegspace std;

' Compute area of a rectangle. For a square, pass only cne argument .
LY
double area (double 1, double w = 0) {
if (w == 0} returnm 1 * 1;
else returm 1 * w;

int main ()

cout << "Area of 2.2 by 3.4 rectangle: *
cout << aea (2.2, 3.4) << endl;

cout << "Area of 3.0 by 3.0 by 3.0 square: *;
cout << area (3.0) << endl;

return 0;

wieogfoopimal: argumentondgonnSiom vlodear areafsdeonms)
second defaultsasgb 0fsdoopdn Functionogé eomégdecyiet mognigémi
sipaogimognd first argument r!?:l.}': a3:aopdn default arguments gp:aoad
wfaielmbonpdn mdmyn defaultargumentsgp:nond parameltersyp:goy
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Fugears action of shorthand form eéga0 [3da0pSn afefont oods
Jeupod cadgoond §easn default arguments ypislofears C++ function
omdgaen: JAVAL] cfind:qf casemndpdod handle cpd4écom overloaded
methods gp:ad [geodauadn pues argument goguleaos area () version
mbga¢ argument ;odgomncleas g version ;oby oJmdaopdi o,
program mo: Javaol [uéespaopdms] emondulmodé: [gdepd
/f Java version of area program.
class Area
/f Compute area of a rectangle.
static double area (double 1, double w) {
if (w==0} return 1 * 1;
else return 1 * w;

I

/¢ overload area | ) for a sguare.
static double area (double 1) (
returmm 1 * 1;
}
public static void main (String args [ 1) {
System.out.printIn{"Area of 2.2 by 3.4 rectangle:
"+ area (2.2, 3.4) };
System.out.printIn ("Area of 3.0 by 3.0 scuare:
area (3.0) }:

Reference Parameters of C++ And JAVA

Pointer parameterondgg JAVA o reference paramelerosda [8Beonge?
20E[g€B:Br C++ a0pdooph: reference parameters gpial ajaopdn Ca+
code goeogqeoon  pointer  parameters wmypigaopd C ¢ [BésoTeonfsé:
[3820p5n New C++ code a0:09:0005 6E:09u503E argument zn: gp:ondag
function ;még cjwdearnmsl reference parameters yp:d 23:08§up5n
JAVA4¢ C+tgdguogioogs reference parametersgp:od ah:a005n ofjodsl
Godioops mBood:lddecofiears case vupoiuln §8soicopdaf smanddl
C4+ program wo: regerence parameters oj:coon Coord objects 48gad
contents yprmfed efgnd:adgad [mp3fag

// Swap coordinates - C++ version.
finclude <lostreams

class Coord |

fiblic:
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int x;
int v;

| H

/f Swap contents of two Coord chiects.
vold swap (Coord &a, Coord &b) {
Coord temp;

/{ Swap contents of obiects

temp = a;
a=D5hb

Coord obhl, ob?:

obl.x = 10;
abl.y = 20;
cb2.x = BB;
cbd.y = 9%9;

cout << "Original values:\n";

cout << "obl: "<< obl.x << *, ® << obl.y << */n";
cout << *obd: "<< obd.x << *, * << ghd.y << "/n*;
cout *"\n*;

swap (obl, ob2);
cout << “Swapped values : \n';
cout << "obl: "<< obl.x << *, " << obl.y << *\n*;

cout << *gbl: “<< ob2.x << ", * << obZ.y << *\n*:

return 0;

GE: programg ezl mefsod gficoadi 20€[aEpimade: obl 5¢

oh2 contents g c@aé:aﬁmméu
Original vales:

obl : 10, 20
obh? : BB, 99
Swapped values:
ohl ¢ BE, 99
olsd 3 10, 20
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JAVA ¢ objectsmniogioopd object reference variable codsgmband
gp:mbaopSn a3elomé objectondgoopd method 038558 eeprdfasamsl
g referenceondgonpdindoom eepadospdn arfjmanSann objectsmniad:
JAVA methodonégal) reference(sé mecfamengpnd spadfiaopdal sfadaondi
wyifadqoigypind sodgodiiendionsd mbsmbeumaiangd eqg pro-
gram el conversion 3o eondolmoi: yoiupligo [henic8Gepde

/{ Swap program incorrectly converted to Java.
class Coord {
int x;
int y;
ki
Class SwapDemo {
static void swap (Coord a, Coora b) {
Coord temp = new Coord (| ) ;
// this won't swap contents of a and b!
temp = a;
as=hb. ,
b = tetp;
¥
public static void main (String args [ 1) {
Coord obl = new Coord ( };
Coord ob2 = new Coord ( );

obl.x = 10;
obd.x = 20;
obhd.x = 88;
ob2.y = 99;

system:out . prifitIn (“Original values:=);
System.out;printIn (*cbl: "+

obl.x + ", * + obl.v);
System.out.printIn{"ob2: * +

chd . x + =, * + obhd.y + "\n");

swap (obl, ob2);

System.out.printIn (*Swapped values:*);
System.out.printIn ("obl: * +
obl. x + *, " + obl.y);
System.out.printIn (=ohi: " +
obZ.x + =, * + obd.y + "\n"};:
}
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rijgougéisgeorn program g cmocsulmelsnd qfjulepde

Original values:

abl: 10, 20

ob2 : 88, 99

mécogﬁqmémo%é: main{ )g Oblgf. ob2si en§Giypinand afuntied
wagdl Umu@é:ogf: mqé:mﬁ ?$méu? coéqeaoioopd: object reference
magaopd Methodondgal weqpaduln Javasaps call-by-valuesd :t::n;@ﬁ
Arguments mej:af Method gpiad cepodfiennapds Argument codgad
copy [gopdepegé method el megé: copysond mclhudn? saTl:ﬁ 2916200
arguments colgs eaomseqpmidén mimeamesaopd object reference case
of mgpSiedd voofuqe: [gdesacpdn gt} [Géqy swap()of objects gp:ai
I.'HIIII.:TITSLH:):{"% c[;mﬁmh:mmaﬁquﬁmz E;@Ecqﬂﬁ @5méu
' COrrected version of swap ().
itatic void swap (Coord a, Coord b} {

Coord temp = new Cooxrd () i

// swap contents of objects
Lemp.X = a.x;

Lemp.y = a.¥;
a.x=bx ;
Ay = b.¥;
b.x = temp.x;
b.y = temp.y;

i ...|:-|:ch1 ffrﬁ :ﬁﬁ'&ﬂ@u

Converting Multiple-Inheritance Hierachies of C++

Cit 2095 classondgy exdffonpdien 85 ajuunod gdaconiPann
i lin.h::mﬂ'::ﬁf: q%nﬁm"rmméu JAVAF chfﬁén C—HL:.:Et yigason
g mu:$5[§: JAVA um:gén C++ applicationg IAVFLQ?_ :‘:R:GEDE:Y
e :1533@: @Sméu ﬁﬁ@:ﬂqoﬁf: 033 @u;q«'}:iqp:ﬂg: Gm::?um.itﬁ:
Wi veondgoond  case meoodypryorogt multiple inheritance
o O+ programepé mopdogbenboopd: mesonmud wodmbolu ¢
vase jmo: single-inheritance hierachy codgsj class structure cfgné:§¢
upoe poeo- House W saleoon class mi?ﬂ% mécmnamcm C+

vlass heerachy mf-qﬁ? @é@@_u
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class Foundation {
s

|

class Walls |

¥

class Rooms {
o L

class House : public Foundation, Walls, Rooms {
Pt

};

House ¢> Foundation, Walls, Room oy e fiocgadeganade
e eclaitsd gpisgoopn JAVAmayod meamn classmgods oanlesonad
[erulepdu

class Foundation {
Pl s

¥F

class Walls extends Foundation {
o -

0

class Rooms extend Walls {

}ip

class House extends Eooms |
F i s

: X

voow classondgmen: classoadpd oofgpdfupS: §).0gde e4onded: House
7 qaopds oodslondgs multiple inheritanse hicrachy ondaa558 cgoadad:
objectggc multiply inherited classes gpial objects yo: vlodes[aé:[aé
tﬁj {:ﬂé:n‘iq# cgudmaoade puwn JAVA opé House o =[eo:4p5:ac
mécmrﬂ@%u
class Foundation {

'
}
class Walls {

1 s
¥
class Rooms |

f i s
}:
/* Mow, House includes Foundation, Walls, and Rooms as object
members.
h
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*lass House {
Foundation f;
Walls w;
Rooms r;

' i LR

orijepyo foundation, Wallsg¢ Roomsgp:oopb Housey gogaifgcionad
Housesh m8c5dE: objectsqp: [3da0pSn m[Faandifiaepd wambodge
mbslosd C++ program oodgy §:q: multiple - inheritance hierachy
msgulocolepdn mefmoteo oigpSienon initial designefoné [adolaopd
vé JAVASY mpcfund:eanmsly 24 TR wypbicudo? [psocqf
[adaspln

Destructors Versus Finalization

C++o JAVAS] cfgobicomnmsl §gmerimdicorn mgmdondameny
(++ destructor oodgeé JAVA finalize () method eoésfniogé [Brgggodo?
Eapcmaqepdn gEop e caont grgyPigaoge oppdfmendboopd: 0§ c00C
jepopt oq:@:;m moigrayp: fegoopdn C++ destructor & JAVA
finalize () methodef epdgudgndsé modj:enyig:odawn: [G5capS ecpafmpd
[ri§1 C++ g objectonde scopes mEEmmdespadagapist qod®:ograophs
(frged8igal m8ongo destructor function efooaé [s@20p5n ajjoopdyn
hard-and-fast rule codaod [sdulaopdn Bfgaedicln o) rules modme:
o néi-?ﬁnﬁ m;:aﬁa@:@éﬁﬁu

Scopead mGEnadempaiopicanmsl objectods: yrdagraophn delont
Wt :né function a@uaé::r:m local object endgal @Emémén o
lunctioned [G§esTearnms] local object=opd scfmangpo’ grdagoaopde
lunction parameters yp:aé  functions goigooneors  objects gypimeoged
|.nl(-l;:rgi:l @ﬁmél

oyoadsc objectsi destructor a3 eala0a5 @mquﬁmé :3:[:8:':1:
program statements gp: seooégad8 godoqed [BdevcSaopdn dfelomé
Ch+ destructorondgoopd deterministic fashionoosgopé wfs caonégrdaopde
wlopd destructlorondgall wpboopdmgd epdoopbesmagé esoalgnionpl
o Begeaqulopde

("i+constructoren deterministic behaviourgé finalizationasl Bagcem
oot mafipospd eqap Beoodypiiyd ohecimiS: oty epypigocapd:
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- [ c

pdgar: §oopSn pows- ewmadel Ca+ program o} [madul
// This C++ program can call £ {} indefinitely.

#include <iocstreams

#include <cstdlibe

using namespace std;

const int MAX = §;
int count = 0;

class X (
publie:
/{ constructor
X
if {count <MAX} |
count++;
]
elge {
cout << "Error - can't construct”;
exit (1) ;
}

/f destructor
 AS AN
coune-;
i
¥;

void £ ()
{
% ob; // allocate an cbject

[/ destruct on way out
]

int main ()
]

int i

forli = 0; i < (MAX*2); 444} |
£0)
coub << *Current count is: * << count <« endl;

return 0;

Output 2055 canmolmode: foblenSn

Qurrent count is : 0
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Current count is :
Current count is :
Current count is :
Current count is :
Current count is
Current count is
Current count is :
Current count iz :
Current count is :

L O e O e I e TR o T e B o T o T

Xaoges constructor 4¢ destructorof eoogpga(mpiogyé canstructor
ineremenlnﬂo:mé MAX coad qé1mém%$o&ﬁ: munto?:nga:méu de-
slructurmé count r.r? sogpeoannie afsfmed xobject mﬁ?@[cﬁqﬁmémrﬂ
countaopd ofif3: x objectyrdoopmal sagpaspde s3ea05 MAX objects
:J.}Et mﬁ@rﬁmrﬁﬁ@: umégn%%ﬁn uéo%ué Eﬁm main (), f{ }go MAX
* 2 times ypiogc erroroody [3dcocopdn alefond () macpéy cunt of
o?:mué xa object mﬂ?rﬁ [gopdolegin G ﬁ.lﬂﬂliﬂﬂn’? @ésaTquEEl
wa [6adyp:oop5 object gz scope @ [0Eoad Qodoemiogebag:fB:
destructor g counts yp:o} eogpgad:elné [sda0pSs ofafmnE F()dd
cal caons) cuunlmé uémémi@:ﬁ H@EE: @ﬁméu gﬁt}ihﬁ:mé
TNE RO Eécﬂgaméu Héaﬁué@ﬁsn JAVA o} glondieanms
afjmg e veogaeorul
cq, Programann: IAVAGE sofBeiis
{f This Java program will fail after 5 calls to f().
clasa X {

static final int MAX = 5;

gtatic int count = 0;

// constructor

X0

if {count<MAX) {
Count++;

J
elae |
System.out.printIn(*Error-can’t construct®)];

System.exit (1) ;
}

J/Einalization

protected void finalizel) |
count-;

|
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static void £{)
{
®x ab = new X{); // allocate an chject
{ destruct on way out

by
public static wvoid main (String args[ ]} {
int i
for{i=0; i < (HAX*2); i++) {
) »
Systems.out.printIn("Current count is: *+ count):
1
H

Function o3 ¢ [Bdesl[B:a4n05 smeon5ul output o gfepSs
Current count is : 1
Current count is : 2
Current count is :
Current count is :
Current count iz : 5
Error -can't construct

ofonsel moigpdiqeb §ofaé: welmad:meon garbage collectionan
f()returns w36 odc:gn ofudyféuln ofefmnd finalize ()2op5 wopp8féan
countell e§:o0pS seoypod [GdepSs Methoda? o [BéesTfBiagaed count
203 maximum  value o} eepeS§B:  program 20p5  fail [ghogoraopSe
garbage collection[sdedTep:anpb a{gnaborpbensn euifigind wLpod§anfsd
GE:03 weoviconeaondgriad wea(p3i00pSn afjmeBmesionnd Cit ver-
Sion ¢ Gq, program o3y program gpiogéoopd: =gy platforms 4pioge
copd: Javaogé [Bocofcanpdn epiadudfsden C+go sfogic ao€aopd des-
tructorondpo} epdapimyfi opSaupbesepyn sl qupbagor B3EEE: JAVA
c;géri ﬁnaliz.c{]n% Héﬂ.‘.ﬁé:ﬂﬂﬂ; uémécqwj ::}:\Eﬂngucﬁa@m of
wBgéoh cfefmn C+y JAVASS code oot :eammal w05 des-
tructorondgel wpdaopbmdont:mepeulogd opbgfG: csongnoopdaoopSal
ﬁﬁng m@ﬁqp:nf amemyp:fud sﬂ;&@é:péu C++ disclmsiun@:ai;:gﬁ
wg Javasl m[gpimosaondgedy discussion of soodooneopeo(m§s

L
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Java Programming

wamadiogt Simple Java Programming sefné:aé Java Programs
prespnsmoged eopcon{molepds gf:odod compile [Gogdaisc run qf

"'\JEE GE\?%EQ&I’I

Writing The program

m:c@rﬁ@:@ﬁo’}:aoﬁé: @qn;l:@f::rrﬁ mo’gﬁcﬁé mcm}é:aﬁ?:ﬁm cqn;:mi
w0l afqEciot [@Boopdn ofmaopd ayidodum Javagé Programoodyd
caplrulaogdn By mefgfeam G[:Lﬂé:cﬁq;rﬁqp'.(ﬁ side by sidesooooulepd
olgo: software ypidal Javagocopd: Javauyesleaos ofuddE extension
fiopSe adefomng Java Programondgdys Java extensionoodgs §ulcBéepd

Test java program oodgdos oovces(mpifmul g

“lass testl
[
public static void main (string argsc(])

{
System.out.printIn{"Sachin Tendulkar) ;

I

mjjogoges Sachin Tendulkarcﬁmé sooxayay prinfopbend vgngs
|-g¢§a:~éu qE:me? Print E;tc\?ﬁmé mlﬁ:mm:@uﬂméh @:nf Computer
I.;InguagEmEjE:sEné:@: waSeod Cﬂmpilcﬂgﬁmé:ﬁ eoooonulepin Pro-
pram céadogc data g¢  Processing §oopdn ¢ Program ooy data
Processing sqjuln Print out msopadam @émén

Processing efjsaodeopd: compulery ssoofgrdqd instruction gaoaby
Processing Method definition g0 { #éa5: ) séa0io0pin Bmopd class
definition aopSeopb: { 4doff: }aé sproophs
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Reserved Words

Words 00903609 mopielgféoln =4, wordsgpiass Javash own
usemfud woy:[géuloopdi emomayd Javash reserverd wordgp:o? cudfd
oo U-l :\)EE"

Javacops Upper Case, Lower Caseoo: 3f5o: somadoopbi Class
classsfeuped CLASS 0y eudBogé gtafguln 2o Classafuwod CLASS
wp espogic Complieres gé:o308 Ordinary Wordm{sdar conddesont godfS:
reserved word classmfgd wap:(gad el qpSgulqndal esondgeSeoiens
H'.J?DEU'] L]

camobege reserve words 4 [Bpdgn cws[goon:aopdn

abstract boolean break byte case cast
catch char class const continie default
do double else extends  final finally
float for future gencric  goto il
implements  import inner instanceofl int interface
long native new null operator outer
package private protected  public rest relurm
short static super switch synchronized

this throw throws transient  ry var
void volatile while.

Identifiers

oobhondamen: co3oqs madijean wordsgp: §fmalaopS &q.ufnqde
class name oxégm(3dajican tests eooiapioopd compuler programming
@ 6oluq eudfggrdendy [BoaopSn Javay sodfugiodendganpd letteronda
underscore (-), dollar sign ($) oodgcf 4& ooE§Eapdn B0 igpioon
soioqdypial Bopciopéaos oloé§éannSa
@ # % " & * - 4
= << B> , | ! e
' [}] 1 0 a -

ocan  symbols goioopS  Java o€ reserved conieas  operators
ypifBoaopSn Cryptic symbols 4y sgpéaogulaopSi
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Format of the Program

w[ee: Programming Language qpis¢ q¢:§:(Bioomopqmimopé Pro-
rram Format=mafndod:of 25(8: [deulc8éepdn Javacoph Free Format Lan-
puage [adoopSs CompilasopS Java Program mége} vodoopims] ofé:
nOOJED DMIOY: WEGIIOROIAY nqegosoln Extra blank qf:lmﬁmée:
L\.ﬂﬁ(‘q‘mﬁmél Tab character cjoop5:  blank mnﬁ?@am ffuqumEu
punctuation symbols gp: [68o0p3 3., (. ) ofoopd words gp: wwpoduln

class testl
{
public static void main (String args [ ])
[System.out.printIn("Sachin Tendulkar*}; 1}
class testl {public static void main (string args [])
[system,out . printIn{*sachin Tendulkar*);}}
class cestl
public static woid
main({String
args( })
{
System.out.printIn(*Sachin Tendulkar")

] ]

class testl |
public static void main(sring args[ ]}

System.out.printIn{®Sachin Tendulkar")
N

class

testl

{

publie
static
void
main

{

string
args

|

|
|
{
System
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printIn
(
"Sachin Tendulkar"

e

ajjofoqiéondgdal compile, run [gopSaopims] result 2355 Sachin
Tendulkar ooégj:00p5:0m qfupSe m8mmeox & program mo: wpdog
03 [1p5qs¢ 4o:c0pdfcaiuln Double quotes(mowgo textstring oy csl
0pbn gE:of single word codgmfsdorn yodugaopdn Sring mdza0pd
oPEgpicfesoyé error [ydepd

Adding Comments To The Program
%9 ofnqdma: Comments gp: codfgal(madmen

class testl
{
public static void main{String args [ ]}
{
// This is a single line comment.
System.out.printIn({"Sachin Tendulkar®):
/* Between these
two indicators you
can write anything. ....%/
]

Programeil resultant output og¢ gé: comment line 4o} copdogé:
op:eng ofguln N el cyoody eonvmgpimn: Foféimadiadod comment
wpesl[B: qé:of Compilery agdoggaopdn 3GE /* 48 * ooy @oo0n:
qp:mémé: comment mnﬁq@ﬁméll [3Tea17] Cumnmnl:mé short com-
ment mdeicion [48f0: sgrodondagn big discriptions [GéaoaSe Single
line comment (/)20p5 multiline comment (/*....*/)mopiopé dloé§éanadu

/* something // anything */

e afial:iimegsé * *oopd Nmopé: vloéegy

[/ anything /* something */ everyting

(00705)

ff something /* anything
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elze "/

ojeorp gés[guls Single-line comment oodgan: mfg: single-line
comment mﬁ?moaé: u1oéaqﬁn$mé: g&@ﬂméu

/} anything // everything

Beard glimm: eoffUecped multi-line comment oodigoopd =g
multi-line comment mogé: vloépa? géefiols

/* anything

/* everything
else
*f

something

everything */

Commenismoiog:meoy) program uﬂ%aeﬂmém}é GGSEL}GU:@E:U]GH
Machinesé compilermeo qé:o%rr? mair:u[;{tﬂ " :3%&:\}5 cnméai:mogﬁ
cos(udnopbmoic: Javaoy Ja) nﬁﬁnﬁﬁ@i@@ ofr:mrﬁmﬁ: $0mpdicLd
woptien Java Program o} mscdmded] sncopieens good commentsgp:

I.:W‘_:r@m :JJE U'-l '::Dé ]

Compilation The Program

Java Programsgp:of vcow Compile codB:9a00 runaopSn Compiled
Program ¢ result e eSmdogé program me:  [pFcoboémdS:
cacdeod Compile [gogd8&analn

Cyele of Edit- Compile- Run

Javae§ sodeovdenm directoryondgogé ood systemeclfondenrnmsl
java, javac, appletviewer, javadoc, javah, javap, jdbesogs mesS§ea file
yreoopS system commands gpimfsd store [gopdaopdn 20¢ test 1 java
|1mgmmr:$ :q:@:meécwrﬁ GEHUl cummamln‘s :ﬁrﬁ{.ﬂu

javac test 1. java

[B: enter§éaln Systemaopd (Java compiler moged mojenmndeoc):
javac) compilation [Gopd[@: test 1 class wyeslean  omfE:démés
copieaoandoleldunin afjfcangd java processoodgoimoytin meoudmand
[siaopbe [Brogé egordend command mﬁ?sﬁrﬁfqﬂséu
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java . testl

Sepepage yodafyn command 2058 javap oo [68(8: javac sJenod
javach eupodols eponiondayn test 1a0s8osuli Test | classofuunad test
1 java o20p5[5¢ wfodquln Casecp aoé mgifgopdogé machiney anfg
wubn GE:ao: Monitorg instructions gp:mofé: caostgadule Upper/lower
cases gpiojeopd: ngfodaulupdy Javac qodaupdesepys Javae o§uupos
JAVAC 0 §o380lm systemaaagod [Brwmeoon 2oy [pdogriuleSiundu

lest. java fileg program of [BpSfw8
class testl
{

?ublic static void main(String args [ 1)

System.out.printIn{"Sachin Tendulkar"}; )
}

afodoadmn: emondel command [3¢ compile epdgEd]nopbi

javac test 1 . java

20¢  directory ¢o test 1 class veslear Feamddc [88ogo:dlapsu
program mo: run [geodad emaciul command of §oSulepSe

java testl

Screen go smoadol result aonfgoluadn

Sacnin Tendulkar

Sachin Tendulkar cyepopé womepiyp: wmencdid program s
@E@q:géﬂ]ﬁ}él

class testl

public static void main(String args [ ] )

(

System.out.printIn{*Rakul Dravid+ );
]

Javac test 1 javao} oj:q) compile [Geode] tests classmn: java test
I o5:¢) run[5&:ué smnodulmefsnd quleads
Rahul Dravid

Class name wo: test 253 elgaéieqrolepSn output o3¢ gftné:adga?
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[5€qs Mohan codoopboln

class testd

public static void main(string args [ 1)

{
System.out.printIn{*Rahul Mohan Dravid");

}

orfjofoqémo: compile, run [gopdiéoloopdu géoopd directory odogé
test 2 class m[ed fileas:oop5n §émaumnd: test class copd: faopde Test
| class 3o: runogé old output qfepd(sdfS: test 2 class mo: runolm
Rahul 3¢ Dravid [mo:op¢ Mohan vloéeoneubi

Rahul Mohan Dravid

Debugging of the Program

2Epd ofoqdorded weqpffeonogyé eqy program ojaw fun
[mpSuln vfneémemat:sheludad ) [B3& 2 [B36 run qfcdoopdn wog
wéfegbdeor mynmymongpiad o3} oaudediucdsfocpbal
sopeos[molopds oyfmeniegmind cggyen eolumqme bugwp cslS: bug
by [0EofEE: Beuped wubgpifaéiod debugginguy eslaopdn 4p5:
wd:os bugsgpio} spegeogficaopdn swopuymafes Java compiler
wuad  case mypipogé  bugs ypiod ccooodlyoopii eqe  program s
GiEBeests
class testl

{
public statiec void main(String args [ | }
{
System.cut.princin
{"Rahul Mohan Dravid®;
%

vooecgcioge typical mistake oodglidoopde Programan: javac oj:g)

compile [yopbeoroms] ermor ;éy qfjeps

test. java:l:class or interface declaraticn expected.
|

1 error

Java Programming 39



Error messageyo file name, line number oooa55¢ [6oopdn [B: ermror
o} econnd[gaopi

@[e yoreopfean mgoindeys stalement wahiope  semi colon (;)
agfaioé [gdoopSu
class testl
{

mublic static void main(String args[ ] )

(

System.cut.printin{*Rahul Mohan Dravid*)
}

Error mn‘.tgcu:u?ﬁéu

test.l. java: 6: ';' expected.
System. out. println {("Rahul Mchan Dravid*]

A

1 error

sfgomynondamen closing parenthesis () eomy$faé: [sdead
class testl
{

public static wvoid main(String args| ])

{

System.out.printIn(*Rabul Mohan Dravid®)

Error message ¢o

test 1.javaz:4: '}* expected
}

~

1 error

Bleoyiccofear mynionbgyn string mahiopc closing double quote
Gy aé: Eémén

class testl
{

public static void main(String args [ ]}

{

System.out.printIn{*Rahul Mohan Dravie)
!
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weoodul error message co:ulepdn

fvatl.java:3: String not terminated at end of line.

{
Syatem.out.printIn(*Rahul Mohan Dravid) ;
{

A

Pl javard: ') ¢ expected

Srrors

String ¢> closingwulaopdse stringel »ndcdmféiyp: [Bdean S

u oy daé | oBaopieopd: error confgulupdn mijpuwsme error oodgoopd

programel o003 egepypiogtoopd: avodemrdycaopd
uigopdicad emorgpisd of:odod mudcdfgodauedadaopiod wog aué

i 1]
l".lll'igli

DATA  VARIABLES

Programodgo cu:%én’} data ms{z:ﬂé:n% smm:q&ﬂﬁ:ué- Data ':ua.i
computer odgn 936:comfancd  different arithmetic operations gp:
wopfgejoopd: ogedgeditaopdn oB6icon:easo numbers ypiod epdgyom
wolumnoge variablewy eslaopdn Variable 20p5 ogdyjjomoys ssonlgndy
o variableondganp valueondgalé:con§éears computer's memory ogé
wpipmaed [Béa0pSe off valuewopd &} mbalwdsl cgodgriaé:(ad
o =fEaspbn Name codgmes:  variable codgeo:£E[8: off name 4
S "r’&'};:m:‘é:ﬁgémé"

Variable name m&\? moﬁ?cﬁca:q]f_ﬁqﬁ Java ¢ cméﬂrﬁ{?mé
ilentilierseg:gjobasoipoifaéiad agadaadn Variable nameod og:[S:eg005
sore [qeodquads Variable o value type o ofmponeuade géind type
ol viwriable up caT::;é- Lype u?mé:naTmér m%:mmqﬁan numbers
yroced types 24 §oopSe Integer (such as 0,1,2,-1,-2, -3, etc) s€ Real
numbers (2.33, -35. 8967680954 , [ ><]oaof58) o8 S0 Java go
Ginwmp@enod int(integeral mojemnndmend) vy cophieaaéi 3oBw
il r.aur::r|$ doublewy @Eomél arﬁzaoaé:ugé ﬁ@éqﬁ:mc\?:rﬁ @'J,qf:k:
jo HGiopSn Doubleaogd inteond spaceugaopdn cdsfmneé number of
rrpregé intgé doubleod oBoygs dmipooqulepin X005 intnumber
cibgled[S: yyoopd double codgludegié qE:cfmn:
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int x;

double yy;

v dlmprqolepdn

ASSIGNMENTS
20Eaopd int variable y 3o value 5 assign opdgé ogé

¥=5;um Gq:qu.luéu

godqiyo 'equal to'sign (=)oopd 204py Goaé wopule o] operator
20p5 right hand side (ths) ¢ value m>: left hand side (lhs) ogé
unfﬁﬁcaE& @Emélr side c@r)é.:ﬁﬂ

5 =y;

wp eepag compilerg gomecondoss of command o} sudepodusoddends

y=5+§;

wpeopd: ee:faopdn gE:oopd rhs opé ogrgos@: value 112555 Ths
gt eepoifiupSn Variable valueod screeny [G8&eaom program cepog)é

class testl
{
public static void main (String args [ ] )
{
int y;
v=5+86;
System.out.printIn{®"yis " +vy) :
}
}

output ¢o y is 11 [éeead

msuly println statement opé Befpweoigbaga:  print [goodasady
string "y is" [B:eg005 string "11" o} [Gaopdn ¢E:op€ *strings adglomoy
"+ ' sign by string oodgoopdiendS: of:mo: system.out. println
Command [g¢ print [jopdeo:aapS

Strings gdgmm: Javaopé + sign [aé culé:§Eaopdn ipoocomayd
numbers3dc0lé:qimagnioops: symbol +c} op:aopSn gisogign eSOy
u@c?ﬁ-m@u']: +5ignr:::n:? mggq]rﬁqrxrﬁ @é{wé numbcrsnn:-: @+
§¢ stringsqpial + B eulE:odyod gficoéivlenn emnadel program
cgé ) q:a0p5n
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class testl

{
public static void main(String args [ 1)

1

int ¥;

v =54+ 6;

System.out.printIn{®*y iz " + ¥ + ¥;

}

}
l.lljlpul go-

y is 1111 @5&]9&]

Computer 20p5 argument 3§ m0: oodg[Siondy Print[gegdaopdn y
Iym:m‘]é:cmé 22@5:@0&15 print ling mmmnndrr‘rl @frcqrcr.ﬂuéu

System.out.println ("y is* + (y+y)); gEaopd 22 [ws[S: string
[njﬁmtﬂuén qé:m:

System. out . println ( * ¥ is = + "22%);
(3¢ euSUgEf: output ¢o

y 1is 22 Eé:&:é-

Variable Values

Variable endgeg store Dgﬁm’::m value 2005 géime myjrmon:
numbercdemfEdanciecd(3: &} qabppiiearms| mefmenqpoduciaopi
s 20€a06
7 ; ob assign [gopboonmagd

y =5 +x ;up eqoln

[G:oq¢ thsg xoge qé:aﬁm.@&: Tmecdendn yaspd value 12 gdeabn
qiofoé xmem lhsgé rhs ?ﬁurﬂwné:ogf: opaign com§§éaonb

x=%x+3 ;

Lhsy xo0p5 o& assiglyopdauad value[ssS: rhse xoop8 xefl current
vilue [odopSn  meefabiod mﬁgrﬁmwz@ current  value EE:Up_Sn
Assignments sovdeorbqprgoiys current value & mfajrefunc:ad4E0:
i oB§:86:00mag cSaopln

X
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EUQ’.’}-

class testl
[
public static void main(String args [ ]}
{
int v;
y=
System.out.printIn{®y now is * + yl;
y-=3 ¥
System.out.printIn (*y now is * + y);
Y =3y+¥
System.out.printIn ("y now is " + y);
¥4y
System.out.printIn (*y now is " + y);
}

}

Values gp: mqi:uﬂ:qﬁo'lué-
® now is 7
x now is 14

X now is 21
x now is 28

Swapping Values of Variables

Programming opé efuncicdyn} aB4:a38:c0mea00 variable & Current
value of so€eefS: variable gégmn: 04 §:a0at:ed[5E:00p5 mgpdicdd gb
cogicoaopSn X 4y variable 485m0:  cf0aficienaans ufag:
comments gp:sé gé:oolupe
class test]

{
public static void main(string args []}
{
int x, v: // You can combine
/f declarations of the same type.

x=13; /{ Assigmment
y=4& [/ Assignment
x=y /! Swapping
¥ =X // Bwapping

System.out.printIn(*x is * + x);
System.out.printIn("y is " + y);
|
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output :o.}p_ﬁ-
x is 4

y is 4 [goaop5u

yaopd 3ufedod x4é yadgecy: 4[sdegoopdn x=y [gopdchmal x
1 original value o egpodagoopSn G&:fmomgudad program o
canmolmade: [Geerugoopde
class testl

{
public static woid main(String args [ 1)

[

int %, ¥y, temp: // New variable temp

x-= 3 /! hssignment
yv=4; / /Assigrment
bemp = ¥; { / Swapping;

/! preserving original y value
¥ =X // Bwapping
*® = temp;

// Swapping; using stored value
System.out . printIn{*x now is * + x);
System.out.printIn{"y now is * + y);
]

]

vulpul ga-

X now is 4
¥ now is 3E§ma§u

Decision  Making

Storing 4¢ Printingmefoiné: cég3[B:0lBr ofea0d mmiejieon wupod
wueoly Computer o Decisions [Gogdqdamogmdeopd: ag:§éolaogbn Java
bpd il g€ 'switch' statements gp: eapSeaonadgadan} [gepd§Eoopin

=

The [If Statement

(A mbuudyn  afjomfadogé  ofjurlgopdepd oludogé Gumed]
[ratupSugd) [B6oopdn powa- Ramoopd 60% marks qegic oped mcom
wifh aofenbedicumepdl waogé suntolimdegpiicuiupdn Javag il
stitementaond English Language ¢ 'il" sooiofigé sovdeoriapiyprogaoain
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GE:20p5 mefzmesecTogd §ogeacn true or falseGdcosan conditionondg
Jewmos logical statement codg(gdoopSn Current value colgn mfasd)
actions el [q“rqfamén §:§:08[ae Qéfiqogé

if lcondition)

action;
Condition 20p5  True [soageé  action o : 5
goopdinfam G

S R [epSugS

if {(marks <50))

gystem.out. println (*3rd division');

intmgj:meo: variable marks o} eoqpé:amendsuomodel qQpodo3 a8
9% aproonaopSu o statementoopS result gfqé ogodynsaopl mEE:ondy
Eé:\;E Condition i eqe4o0dopé brackets g cﬁmﬁméu Condition
05 mogdqpdean statement [s6 8 0n5u
if { {sublmarks »>= 50) &&
(sublmarks »= 50) &&
(sub3marks »= 50) g&&
(subdmarks >= 50) &&
(subSmarks == 50} |
System.out.println(*Passed");

&de 2op5 and vy S§c3B: >=a20p5 greater than or equal 1o up
:@cfmén brackets ¢p:0  opening- closing 2§odod 0qoafed arrange
Wosgoieuqulend gm0 action partegécops: 4da aJewnod $99005903
statements g -:ﬂué.?émén -
if (marks < 50}

{

System.out.println(*Failed");

TotalFailures = TotalFailures + I:

)

Statements ma:03:0003 curly brackets | and ) mogtion ob5Bionds
"if" statement mogod mogjoé [gopbaopS Statements gp:odogfoé mfar:
"if ' statement ol oé§ceanionud
if [marks >=50)

{

System.out.printTn{*Passed*);
if (marks >= §0O)
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System.out.println{"in First Class");
]

ond[mBéeomsemanpd: ol§éulaopd

if (marks >=50)

{
System.out.printin("Fassed");
if (marks =>=60]

{
System.out.printIn(® in First Class*"};
if (marks =>=70)

System.out.printIn
{*With Distinction®);

The Else Part
Javag 'if ' construct o} styles sdqjfec oj:§€a0pSe

if {condition)
actionl; // condition evaluates to true.

ar
if (condition)
actionl; // condition evaluates to Crue.

clse
action?; // condition evaluates to false.

“'E“'I:DHIE

if (marks < 50)

System.out.printIn (*Failed"};
vlse

System.out.printIn ("Passed®);

r.iE: statement oeo: :ﬂ@::qé: mﬁ*ét@é aq:cmémé: mngo;ué[;&;a)éu
{f {marks »= 50)

System.out.printIn (*Passed"};:
in]ge

System.out.printIn({"Failed®);
i

if (x> ¥y
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X =y
y=0;
y=0case g meuly 'ifl'ozé 009 mopbucySuln (x> y) condition
n?m:g ﬂgrﬁﬁj{ﬁfﬂc&;@én x>y @itwé ¥ =ﬂ[§5e;mq]5c'gjé G«p{ﬁq@é:
J of&:mn: curly brackets mogé: conoodalaopSu

if (x> v)
{

=¥

y=0;
1

wfao: example [gulS:opdn
if (conditionl)

if (comdition2)
action3d;

else

actiond;

pueatd mo%lf-oaq]nsmq ' glse’ :Dé m‘?:a'?: 'il'"}é mm”aﬁéméu
pusamaagagc condition 1 20p8 goragd 09 [Bévconsomoln gogs
action 33lguyos action 40} condition 2 eulgj [Gopbuade action 420p5
action 3 3¢ oofea:d [sdoopde géiofmpod mbgoieoy [gepdauade

if (conditionl)

{

if {condition2)

actiond;

]

eloe

actiond;

Condition 1 ?xcg‘lé action 40(3 @c‘qﬂuél Condition | :f;{gjé action
30} condition 2 ¢§gon [Gepdupdn afodnd codes gpiod eqianpims)
FoTRE: mg@:qp:nﬁ mcﬁu:r':r:qu1u"1_5u

if {conditionl)

if (condition2)
action3;

else

actiond;

m@a:mfw é??’:
if (conditionl)
{
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if (condition2)
actiond;
]
elze
actiond;

The ?: Operator

JavanopS 'if ... else’ statement ;mogod mojemnnd coodgoigd o}
piopbi Statement mud

condition ? action 1 : action 2;

L4 L
L 1|3 :mE

if (condition}
actionl;
alze
action2;
w6 mogogué [adoopbe
7:operatoraog’ {4 | bracketsmagésg [3:w0:ea0 slalementsmgooas
action 1 4¢ action 2 oa0p5 single action [géasp3ms] aj:0pin @)
operator on5 'if ' statement [g¢ single-line code exdgee:qf ojaopimsl
cunopuy) ahiaopSe single expression cadgmn: cegoonapdmais: apil
mudn puen moifeé Xoopd agé b a maximum of 288:eudadoyc
LE {a> b}
X = a;
i*lge
% =by
ek s ot
x=ar*bh 7a : b
B8 x0p5 Toperator magéiod weepoduln of 05 Naé 0§
yigeSe xob assign GogSoopdn coapd if..else of ayg =[S0
sopearboopd: endslondgn T operator aop wogsmantafpuloopd

The Switch Statement
Action ;odg sjewyod gbgogcorn if' stalement 20p5 wad:otoopdi
Basod actions ypioonodmeslen meotecsouln 20épd mdmoé:
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voppbeor eqqmimogd: woppSeam actions 4o} [gopdag cmbogd ==
(equal 10) 730f cdfodgeq:at:[es odaulepdn (=) signmo: condesols
Assignment og¢

if (date ==1)

actions ;

else

if {date == 2)

action 2;

elese

if f{date = = 3}

action 3;

elze

if (date == 4)

action 4 ;

else

ojjmagmegan:  switch statement of  cmooSulmodE: 2ay:fe)
msodelosoapin
switch (date)
{ ewitch begins here.

case 1: ( actionl; break; }
cagse 2: [ actionZ; break; }
case 3: [ actiond; break; }
cage 4: { actiond; break; )

case 31: { action3; break; }
default: ([default-action; break; }
¥ i s s s et switch ends here.

Computer g€ ... case egepl soodeopdogmeuly Date & value 3
[65op5sfogé puen computer 2op5 case 163 ayaeadn ojegond [4€)
[3o:gafiso0n mopdypio} cdaffionds sfagorclugde Biegond case 203
a8 vouddmadE: [Gegboopin [Biogé case 3 agogooopdn @fen date
@ value o} cog fedago:Ba ojjoge | 3¢ | blackets mopc:g statement
w0y [qeodupdn ) wolc8 'break: statement vlodegoygé Ry yYora20p5
switch statement wahicBogniqéiaé case odB:pfoopSsd godengodqd(B:
swilch statement ¢ ogodognolepdn ) wodéd sgoooad: slate ment :ta@ﬁ
break; of weui{uog€ ngfyyomomopd sonscond checking [GooSesB: case
4 =mao ﬁm@é sooagegulenis
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Computer s055 defaultipeslear last casegopdeuieysogen actions
uﬁuﬁu Default case ::DE' 53305::0;3;:! aé:géﬁmﬁ-mé: mnﬁr:&fgjé
Jgjermé:olonde myﬂc*é:{ﬂmdu m&rﬂ:@ﬁm?éu‘_ﬁ value :;Qgr.'?mé:
speysu:Eonudi puwn eqyy caseopé valueawn: 32(o) 33fuempnifidenns
default o8 copdeu:qooudu Curly brackets (&) mopéiy case moiodiad
o actions ypiad wewulade

REPETITIONS

SUICODIEI0T mcqﬁmq‘iqm: mf:ﬂmﬁﬂ@c\?f:@ﬁ:mé Gn{rfmqam
cgpdjcdmognd [Biegesp emmdwloude alewd  mysygovaypiogieo
najofed [Bwocoon goiqpiodgolin Javag repetilions ssosdgoiad
constructs mqi:qi:ﬁ{ﬂmcﬁu

cnbalangS e ogSyy w4HBAB crondgoiaeed Sy
qhended Gémyjd:aé cfinonud Repetitiona Computer sciencegs loop
{a3) Looping upeopd: salulosudn

The While Statement

' while' statement & dgo

while (condition)
action 1;

(23) actions gp:ogé
while (condition)

{

action 1;
action 2;
action 3

'if" case yorpol condition2opS variablesd current valuecuTogé §j
TRUE/FALSE o} opabgodean statement oodgudulonubn action part
_ué condition TRUE @ﬁcqmﬂ cobis]cobal méuuﬂc@ﬂuuﬂn Variable
.uql:oé mégmrcq-qé: value G@)&:ﬂg’::uufm mﬁ%%ﬁ;?) condition-
FALSE [éoyoiodaes] statement 2003 qdagarsods ‘while' loop oo §B:
yreopicoqd emondul poesyé géifuclecd

class while Test 1
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{ Public static veid main (string args( |}
{
init 1 = 2;
while (i < 15)
[
system.out.println(i);
i=41*32;
]

}

qé:aﬁ Output o=

o

) intiefroponEE:ad initialization statement i=2 single statement
int i=2omég00p5:feé eul:oomis]onud Javagn &0} géfgonodu §Bicons:
maoéefgonudn whilea? eafotespions, il 2§jomudn i< 15 condition
g 2< 152005 wieauS

Belozod body statement o8 cgodgodoacss 2.0} print[GopdfS: i=
1% 203 caontgrdonubi rhsg ioopd iel current value [366) 2[G6cmeds
*signaopS efgandfaé: (Javacé) [ude) rhsogé 2 *2=4qg0: was ia
value g 4 [gdogozonadi

@:cyxﬂ Cﬂmpﬂlcrmé Whilﬂrﬁ Ei:::gﬁ:mi.ﬁu prweduruméﬁoé:n?
[Bs0né grdenuSa i=4[gdogé 4< 15205 gfonud 403 print [Good[B:
i=i%*2a} agn’::q]n":;iﬁ 12025 B[séognionuds while o3 E{:g}@ B< |5
2093 g4ooudn Bof printfepd[3: i=i *20 cgodep 16[adagaioands while
o} [G4ogorep B8ms) condition 16< 15 2905 go:ogx(Bn ‘while' statement
:ué qlogo(l: wfEm: procedure yp: wlgopdeonul s »§d: 2 9 2,4, 8
print epodeuSn while state ment o pmbgriordamenss condition v
dlodean variable gprassS statement wopé:n ongd:e(Bot:adundy

“ﬁ:?mcq:@:u} o§mbqadmeor variables gp:aoad mog 449> con-
dition - FALSE [gécoaopSmcd ogmqadgypigé value o slundiooéonuds
Loop2ogd 0qdod sodapareqend agen ofondea-

class whileTest 2
{ public statiec woid main {String args [ ])
{
int § = 1;
while (i ! = &)
[
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System.out .printin{ij;
I =14+ 24
)

H

Bicpepen il=20p5 Javacgé not equal touy w3yadqulorud out
put ga—

1

3
5
7
9
|
1

Lol

q&:mé uqﬁ:ﬁ ::gx:qm& ma:E:nE‘ Eﬁqmc‘ﬁa?c‘gjé l{w:-&:cﬁo%é:ya
ﬁ*fac?n}é gt mqﬁfp:qp: @Ecqmusm :mf.% conditiong i< 6@5qmﬁu
i:ué '}'Eacwé FhLSE@E:g}:uLﬁI

BeqBieon myndodymeosy while statementogé condition Byt
semicolon I{:}unﬂﬁqu']:
powd

while (condition);

action 1;

or

while (condition);
{

action 1;
action 2;

111111111111

Gf:o0pd gaonudn semicolon 20p5 two stalement god [gogdgenude
voou[adeooy [agomeony action parte) wesonégadsd condition cdgo
variable 2005 elgnd:adfad: ofjsorpuls

The DO Statement

"do " statement 9oy

do
action 1;

while {condicion}
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:%m_r?n% action gpzclen

{

action 1:
action 2;
action 3;

while {condition)

Condition 2005 variablesi current value weulogé TRUE(s3vupof)
FALSEocgalgedo) statement eogfadonudn Action partaon$ m:ndi:inn
- TRUE [36c320y4 co8slaobsl sanégoiegyn [adanude Bo§oopSus
variables ypioopS  execution By o4 ielgoticiesB: LD
condition -FALSE [gogo:f8: statement qlagoreusn

"do"Loop g action part o} weéeaondgadouds [B:e condition of
check cpdonodn #cﬁmévfn actions o} m*é:;@:mﬁ@é [gepdorusy
G205 " while " statement 4¢ " do ' statement & 8 [Bo:am:q080
[eonudn mfEoieony afolopen S

The FOR Statement

: 'Fnr’mé_cmrrﬁrf:ué mé@qrﬁqp:ogé Bogimaod oonubn mefntion
m:!y e as:tlfm part axncon{fd: soplearn me: (3) §é: (initializing
variables, testing the condition, changing cariable values)od header part

¢ con:féonudy Javay ' for* statement 06303 [mpdfmg

for {initialize : condition; change)

(23 0u705)
for (initialize ; condition: change)
{ g
action 1;
action 2;

111111111

cq¢ 2ai powerod print [Gops o§nado} eqmaSogd
class forTestl
{
':jub] ic static void main(string args(| |)
for lint { = 27 | < 15; i=1 2 Bystem.out.printlnii);
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godqign ' for statement ;opiign variable i wo: gmBpoooopimsl
initialization ol oséslonpd:  [pepd§ifad:fsdonpdn  cpmgmon ' for
statement2opd “while o *do " statement oj:[5¢:0005 eimandeldangdup
spfereloopbn géiaoph debuggingsaogndeoph: appBoonin malmnd:en lunticd
5 cBf:qu0y Baedmeond moiajur By header linecandmnéfedanad
Condition ¢ variables s&a@:{ﬁﬁp:nﬁ 1:35?'33.}'3 ewdlogpopiewmciul
Loop mcgé:?}mé: G[L:raéxrgéu']ma:méu

clags forTestl

{
public static void main{string args[ ]}
{
for fint 1 = 3; 1 < 15; 1= i * 3}
{
gyatem.out.printlnii);
i=1-12

afioopSn esondondel: [MBad§éclennisani
class forTestl

{
public static void main{string args( 1)

{
for {int i = 30; i > 5} // Last part empty.

{
system.ouvk . println(i);
i w i = 57
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15

10 [s20pdn afuupad

class forTestd

{
public static void main(string args([ 1)
[
int 1 = 2
for ( ; 1 < 30; )

{/f First and last part empty,

{
system.out.println{i);
i =1 3;
}

)

Programes[aé:3§¢:e0mp Bragn:ul(Ba egandomupd B§Egpiogd Java
@i advanced programming sophooondt Java &) egsndeod commands

qrrmelonod:nd muepepen sopcooead oavpigpind ewdfyagoislupd
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:na@: {g}
APPLETS PROGRAMMING

[B:3200b sodediongpeont programming cogd sy a0t @:G‘Esqu'lcﬁ-ﬁeén
Javag ready made programs mgp,0f soccfgcolo8éupds Javaeo ready
made programs cop §uloopdi maful programs cogod Applets vy ealul
méu :qu:l?ﬂs net GUT?’J :Jaa?:ﬂc{?_:l@‘r: download, run e3d§&ulopn
cpom(G: @S applets cogod wod:[gfS:  animation [GopdgelennzanpSn
ool 206 cgmboony Jemmndicmnd efunéifclaopSn

eq.y aocecocmdaoops Java programming oo oxmwi:g: program-
minggpia [3a0pdn B3 programygp:aopd stand-alone programsgp: [aé
ulaspSe cé:odaopd Scrﬁﬂnsqﬂngriﬂm mn@: file ;mdagn outpul sepqd
Bepoomag Gé:oR runeom mefmpé:mepyp:o? screenculogt wpdady efdul
-n=¥u1 t.}i:-{'l: mEa@:mmgm c\a@%ufn g.frra.ﬂé: nol o q.&qp:m ﬁém
wdm §eodymlud opdesonniy somdaoaduldn sppadicyeon Typimfed
programeeguys Windowsa? melzdoonaopbn Visualed programming lan-
guage §j:[3620p50 euomyugmen(géecy input/out putgpoopd screenculyo
window géB:y [gopdfcoloopdn madul ofmbgodypiamad: ofgeopden
caonbgrigéad Javasops appletsfacility sémop meqpeul euleuloddolaope

mém,meorn appletasa problem § so0f sfuqéicuannin ngrmnrﬁ
run q:a€ oodaloopd: show [Gogoioopdn eqe  program gpiogé 3
complicated [jopdeu:aopdn Appletendgaogd fonts, colours ypigé shape

1P @9 vpSeraeq§iorpssieind ecverfBalir

APPLET CREATION
test 1. Javamupisé file ondy oopdesoandogé-
import java.applet.RApplet;
import java.awt.Graphics;
public class testl extends java.applet.hpplet

{
publiec void paint (Graphics gg)
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{
9y.drawString (*Sachin Tendulkar!", 5, 25);
]

[B:300p8 chaplerg programegé c@:c’:usag::mmanﬁnﬁ 0080800l
Program ol c38ep¢

import java.applet.applet;

import java.awt.Graphics:

035‘: J C\'EE o?;n:r:xﬂ:a:éu

Javaaopl store [gogSooniaan import statement gpiad ugaj:§Eonude
Package oodga0p5 related classes & collection Doy [§8a0p8n o

. e 4 a
caseogcy publicclasses(gdenss Java.applet. Applets¢ java.awt.Graphic
gp:es Java Kit & pant mégmad upapraooiaopin awl 20a3  abstract
windowing g toolkit o apodoopde

e4o0d efindicdgiodomeony class definition [4®o0p5u

public class test 1 extends Applet

extends keyworkaop$ Applet classah subclassndgm(ed pyfGenus
Appletclassoop’ inputly cpddeass java.applet. Applet packageogé yéad
f€:[Goontelanali test 120p5 Applet class of subclass codafud(S: Ap;;lct
classel function moicj:of moded qieop5n AppletfgepSgSencs wepoé:
@3 testoncops: [2e9§Eo0pSn Appletsé application [o3os4m eg005 [Borgm
05 cdgmeon damaley gpdieofgtioé [38a0pSe Appletsogé Main
method s§uli Main method o mydoomud  browser 2Jewpod applet-
viewergad faopda AppletsafuSofescon wficlu Appletsgp: 2055 extra
functionality gp:of weonmmmy [Béensan code modules 4+ [dda0pS
afeard opoal Main program g2 ewdfuscomnols  Applets coifuquud
Gpepyon code oonéuloopSi

Applet o>dg2005  key press, applets visible area ¢ 6goqPiesEan
mouse pointeraguupos mouse clicko3n3al event seriesody qfiS:es00d
2o3yoieonear; eventhandlerdd cavndgodoopdn &9 programeyé event
handler ooogo0g8: 640058890 events me[mod: t‘}@:wgmqtﬂuén
Applets magp:apS paint event o handle[gopdad o§aabaopSn of event
a3pd  applet e visible area wlodmde:ondemn  uncover [egd3:
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[1?.%@:;;1::@:1019&- Paint method mé ggw: Graphics object codg=mud
oSy Graphic class2op5 import [gegdenon java.awt.Graphic package
W m8ynubpéad oloulaspdn Paint method goeoay  gg's drawstring
tncﬂmdﬂ’}- “Sachin Tendulkar!” vpeslears stringm: coordinates (5,25)
gt G:‘I:aﬁqfr ::,i::ﬂ:uén Applet &0 upper left hand Cornes ¢ 5 pixels
across 4 25 pixels down epeplydoopdu o) drawing o applet screen
§ portion ;magmn: covered [Qopbodé: egepeg B:y uncovered [ogde)
refreshed Eio.?ﬁu"f:oegtu

cq.¢ appletzo: eaondul command [gé compile [gopdfoagn
Javac test 1. java

ao¢ directory g test.class vesleaon ﬁleo:aﬁqr cﬁ.:ﬁg’::@u @ applet
o3 [Hpbqs Netscape 2.0 o3o§ Java capable browser ;dg ajwupod
HotJava of c§aebaopdn Bewpodolon Java compiler 5¢ mopulooneon
applet viewer o3 23:§Ea0p51 applet vieweraopd web browserondg wuyod
oln Web pageandaad:a) [mpiaf efadfccln a8eo0d applet o3 [oEqEapd
(beff:ac testing opbogde) qulaopS
wymal lest lclass o same directory ¢ test Lhtml file of
mémnﬁﬂﬁén (HTML mc@:&ﬁ: mnﬂ@é:cgé uﬂ%cﬁﬂué}u test 1.
html § contents gpign emocdulmode: [gdoopda
< HTML>
<HEAD>
<TITLE>
Draw String Using testl
</TITLE>
</HEAD>

<BODY> «P>My Java applet say:
<APPLET CODE="testl.class" WIDTH=400 HEIGHT=200>

</APPLET>
< BODY >

</HTML>
GE:gn <aé>[moy charactersgpioopd upper casefgdqolepd ma) o}

lower casegé[genodeopS: upper case only meox manéusuy mgpdanoldn
command m:@étﬂ i

appletviewer test 1.html

cofel  terminal ¢ applet run con:3éied [egpdoln socoopd applet
viewer o aj:og€ (My Java applet says...) appletod ofgéqoln Sachin
Tendulkar! o3 screen g [géqulopdn
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FONTS

Word processing knowledge ¢ font style of 20€=35[3:[n Word
processinggo fonts myp:gaoph op:{g§Eenoanps: Javacpé mqj fonts
g0y o9 2005 oi[gdconwloonSu Printed textoodgm(ud outputal font
size :00dyodepopé previous program goeony extension oégdfolaopde
of=aipopé appletsd out packagesyn classoodgoonSdfl: op:nfemiosnd]
0p5n import [gepbad GE:03maiadind wild-card character * o3 o[
agé:olepdi Compilersop$ program g sosfogedypimn: odmbaoed link
Eﬂ?ﬂﬂu:m};méﬂ
i.rnpurt java.awt. *
import java.applet.=®;

public class testl extends Applet
{
public void paint (Graphics 99}
{
Fonts testfont = new Font
(*TimesRoman®, Font.BOLD, 24) ;

gg.setFont (test font) ;
gg.drawString {"Sachin Tendulkar!*, 5:25)
)

output L2l
Sachin Tendulkar

FONT NAME

Javacyé fontadganpd objectondgarnfidaspi Class of fontsef Java
og¢ Fontop esTulaspdi gé:o0p8 Java.awt package opéuloaopdn meulm
examplegs testfontad class fontd object ovbym(ss elmprcoaolanpS
aRodcignud new o} 25:3: object mécmrﬁm:tﬂméu New [B:a5005
constructor o signature ;dgsémoy font classg gé:[Goononadi

public Font (String name, int style, int size)
Javags mapfgeaon font names mgmeons

TimesRoman  Sample Text

Helvetica Sample Text
Courier Sample Text
60 Java Programming

2o¢d, system culyn goopSfB: fonts §[5: oo gproocoulaopdn ajeasd
waddl fontoyimecny system ojégn ay:[mascofioopS

FONT STYLE
Second parametergo font styledfgooopsn swxnuym{ad textypiogé
styleg quL:j.?:u'Imél

PLAIN Sample Text
BOLD Sample Text
ITALIC Sample Text

BOLD and ITALIC  Sample Text

Class Fontogé o) words gp:od emnmolmoié: eudlguloopde

public static final int PLAIN = 0;

public static final int BOLD = 1;

public static fimal int ITALIC = 3

Font codgan net style meom Tocdi@  sulécodd  [gsulaopd
Befodpé textopd BOLD 4¢ ITALIC gégochfsdoyé style 2ops 3
[36upSu Second parametersgepyr Font. BOLD vpen:qiedaopdn (BOLD
ma?aquoﬂé}lcxla}é BGLD*E‘ ]TALIC-}E\? @5%5 Font. BOLD
+ Font.ITALIC o3 ad:clu

FONT SIZE

Third parameter go fonted size[sduloopSn g:of pointuy eslean
unit [ué ewi[gaopdn

| inch=72 points

wpdaopd positive integer s} el value mfsdop:EEonudn New
BaofB: sofal own font testfont of define [yopdBiesnad text ojes:ay
cpodys Graphic nn [BE moyfged fonto} csepgoomen:d ogaopde
Graphic class§ setFont methodof mo:(ien [3620p3n emoniul pownyé
oS gEGoonsosS
import Jjava.awt.";
import java.applet.®;
publiec class testl extends Applet

{public void paint(Graphics gg)
{Font testlfont = new Font

Java Programming 6l



("Helvetica", Pont. PLAIN, 14),
gg-setFont (tesclfont);
ga.drawString { "Sachin Tendulkar!*,s,35]);
Font testZfont = new Font

(*TimesRoman®, Font.Bold, 24);
gg.setFont (test2font) ;
g99.drawString (*Sachin Tendulkari®, 5, 75);
Font testifont = new Font

(*Courier®, Font.ITALIC, 36};
gg.setFont (test3font) ;
gg.drawstring {"Sachin Tendulkar!®,5,155);
Font testd4font = new Fant

[*Helvatica®, Font.Bold + Font. ITALIC, 20);
g9.setColor (Color.orange) ;
ag.drawString{ *Sachin Tendulkar!®,5,255);
]

COLOURS

mcoloo examplegs colours wad:([5:(E: Ge:0p afmporquleadn Java
2 Colours o} epSedad oived [03a8[m8 Output window ¢ crieses
text colouro} Change §€a0p5n Javacyé colour=oa$ object endy [s6(3:
colours soiop:aii classod color (not colour)wy woodgodonpin Coloura}
RGB model[s¢ Red, Green, Blue components gpigé 00dyodeudofS:
range [0, 255] o3¢ integers =38 colour 0269803 8800051 & bits
wefomé:of aSog colour o9dgdaopd 8 bits may:(de] 538:4) totol colour
value go 24 bits [3é[: int variable oo8[@8a0p5

Red component in bits 16-23

Green component in bits 8-15

Blue component in bits 0-7 ofoopS convention [séonudi

Actual colour 2055 best match given the colour space colegé
goopdoopSu Coloureg:gubaé suitable constructorsyp:nond Java Package
documentation ¢ colour word spelling gp:o} ws3:g ewd[gaopSi

Public Color (Int r, Int g, Int b)

Range (0-255) o3¢ euilgconiearn red, green, blue values o3¢ colour
o6y pdaaonabul
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IPublic Color (foat r, float g, float b)
Range (0.0-1.0) o3¢ cuSfgoon:earn red, green, blue valueso3 s color

o E:I-? mém)ﬂatﬂ i

cuscomeaw colour i individual components of cgoSaade)oopS:
sropdn Component codade§ control [gopdgEaspSi

Public Int getRed ()
Red component o3 goopin

Public Int getGreen ( )
Green component o gao5n

Public Int getBlue( )

Blue component e gaopin

Applications go:egé  RGB  components 3 gl proportion o
affecting w[gopboigé colour s intensity of fooé:iqiodoapdn

Public Color brighter ()
Colorai bright version mﬁqqﬁméu

Public Color darker ( )

Colorai darker version codgod gijaogdi

wofoopS regular RGB model se0: Hue, Saturation am: Erighm.css
(HSB) model o o0:4) scpbogdagé Javaei Color classaopd conversion
methods gogj:e0:00p5

Public static Int HSB to RGB (float hue, float saturation,
float brightness)

Goreomoopd HSB color components gpigé sooSoguieor default
RGB Color Model [3¢ soodyodeoniaopd RGB value qfaopS
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Public static float ( ) RGB to HSB (Int r, Int g, Int b, float ( ) hshvals)

Red, Green, Blue components gpzgé wodgodean  color oodaa
somagudeonaspd HSB values o3 qEopS

f;q‘pzai.t: ap:ecafieann colours gpiad Color class & oy Giohe
somoguiconeson RGB value yp: o 3;:.}:@ cm%mél

Public final static Color black = new Color (0,0,00;

public final static Color blue = new Color {0,0,255);
public final static Color cyan = new Color (0,255, 255);

o) definitionsgp:ioopb emsadel exampleg [Goon:ean simple English
names ooy wapias gégaogSe

impont java.,awk.*;
import java.applet,.*;
{
public veid paint{Graphics gg)
{
Font testdfont new font (*Helvetica® Font . BOLD +
Fant. ITALIC, 20);
gg.setFont (Testdfont):
g9.8etColor (Cplor, orange) ;
gg.drawsString("Sachin Tendulkaril®, 5,22%9);
}

}

output 2op5 black and white [6¢ [Ga0p5n

Sachin Tendulkar

GRAPHICS

Javago graphicsgpigé mopSopdanps meond:ay: gpdicodindy §
a0pbi GE:a0p5 Graphics classg appletys Qémjl: a3ns graphical con-
lextoy oyiaopSy GE:09 java.awt package ogc mﬁpﬁgéaﬁm:mél N
@wyeeoioncd "Sachin Tendulkar' string of shea00 enample s cog:[3 b
20pSu GraphicsaopS component classfuéfgogSoonienrs abstract classond
got [sdoopbn Applet classaopS Component class & extension ooda[gé
comefopé wéeleqaly (Graphics gg)method ] appletosdags maodel
goen:g€(aé: [Gdaopdu graphics class [8¢ [Gogdeoon various methods list
03 smonogéesd{goaopb Ge:ofel usage of small illustration foc
[geon:a0pSn .
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Javag coordinate system & origin o soudonodeconcabope Goopdi
v axisaopd lefte rightalogn:oopde y axisaoph top ¢ bottoma) sgoraoph

(E:o0pd notebook's pagey English textea:3¢:4¢ ogaopds magul system

opd geometry ¢ coordinate system & opposite [adzopdi Geometric
systeme y axisaopd bottomg top of ogoaopSi

I"ublic abstract void drawline
iInt x1,Int y1, Int x2, Int y2);

Coordinates (x1, y1) ¢ (x2, y2)[rooiope line oodgajoopde Line of
sobGeomoopd  coordinates @ souwdoocdemmatogd  ajoopin  Integer
coordinates gp:ooab eudfconcimolc: modzny matchsfsdadoly

I"ublic abstract voide Ffill Rect
ilnt x, \ Int ¥, Int width, Int height);

Specified rectangel o3 current color 4¢ [spda0p5

Public void drawRect (Int x, Int vy, Intwidth, Int height}

Specified rectangle outline of current color a¢ ajaopin Specified
rectangle @i moaf.‘:mmr (‘mﬂinen? :-ém%cmé drawRect (x,y, width-1,
height -1) o a3:uln

Public abstract void clearRect
iInt x, Int y, Int width, Int height);

Specified rectangle o current drawing surface & current back-
ground color & [Bud[8: clear [Gopdoopdn egigudconicar drawing sur-
face san5 graphics context mécm’:rﬁgcuTugé ?méméu

Public abstract void draw Round Rect (Int x, Int y, Int
width, int height, Int arcWidth, Int arcHeight);

Rectanglesi outlined rounded corner? current colorsé sganpdy

Public abstract wvoid fillRound Rect (Int x, Int y, Int
width, Int height, Int arcWidth, Int arc Height);

Rounded rectangle omdgoy current color §& [gpdagoopss
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Public void draw 3D Rect(Intx, Inty y, Int width, int height, Boolean
raised)

Highlighted 3-D rectangle oo sja0a5

Public wvoid fill 3Drect
(Int x, Int y, int width, int height, Boolean raised);

Highlighted 3-D rectangle of current colora3:(8: sao:GaSaoaS

Public abstract boolean draw Image

(Image Img, Int x, Int y, ImageObserver observer):
Specified coordinate (x,y)oé specified image mdgsdaonSi Image

o0p5 incomplete [sdogé image observer oo notify [GopScddonsn

Public abstract boolean draw Image (Image img, int x,
int y, Int width, Int height, Image Observer ohserver);

Specified image o} specified rectangle mogé:en a3aoab oymlogé
image o} oemisocdycdooun image 2055  incomplete [s6egé  image
observer oo notify [gopbeSgupbu

Pubic abstract boolean draw Image (Image img, intx, inty. Color
bgeolor, ImageObserver observer); Specified image a3 specified
coordinates (x, y) o3¢ suicomsar solid background Color g&agaopSu
Imageaop incomplete(sdogyé image observersopd notify [gepdeBdupdn

Public abstract boolean draw Image (Image Img, int x,
int y, int width, int height, Color bgcolor, ImageObserver
observer);

Speified image o3 specified rectangle mogéign euiconaops solid
background Colorgé a§aopdu cjmdogé imageo§ oem: wodgodquads
ImageaopS incomplete [36og ¢ image observeraons notify[gepd eSdepSu
Graphic contexta} dispose [jegdaupdn dispose [jopd[B:eqo05 Graphics
cnnlcxtrrﬁ u:-;-:rgém:';u.lu
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Public abstract void dispose ( );

Graphics contexto} cs[036 disposes off ilen sgordend auilged
uo?@m;:u'h
graphics methods ma@&mnﬁ Eumiﬁ?n’} @érﬂl

import Jjava.applet .*;
import Jjava.awtb .*;
public class testl extends java.applet.Applet

(
public void paint(Graphics gg)

(
g . setColor (Color. red) ;
gg.drawstring(*Sachin Tendulkar!=®,500,500);
gg.drawRect (30, 30, 40, 50)
gg.EillReck (130, 130, 140, 150)
gg.drawCval (30, 30, 40, 50);
)

}

oésiocser cE:dop(S: Fon(@addln

WINDOWS ENVIRONMENT

J:wa.:né windows cnh‘imnmcnlfﬁmé: mcm’:nﬂmn’asu:mén c-$
environment program cpé logic copS most procedural code 3¢ [jegd
conapdmogndelmeé programel tope bottoms§ eago:olu Operating
system a0p5 evenlsgoioy collect[gopd[S: programem gé:o}of responds
[gegbeuaspoudn Eventsgpiong mouse clicks, key presser, Ethernet port
sul sepaifesean nclwurkdal,aaﬁuu;o% m@a:@ﬁ?ém mcpqp:@f:méu
Operating systemoopd eventomdzdod [pioopdi ofegnnd sogengbean
program's event queucys eventoy cgepajeuinsmogad epdaop) program
o3 opepdol soscSaopdn Application program oféieo event loop
moafzopse ¢:a0nd manndefuod [sécescon while ]ﬂnpmﬁqm Eaméu
Loop e} [soioof:ed applicationoopd gé:al event queuey nextevent
o} qfB:opdsé mdsondenpd: responds [gopdoopdu Java applet 20p3
environment s evenl gpead seeponey [udemsd responds [Gogdsand
runtime environment sp5o3of(seol browser 205 appletzmogo’ event
loop e mﬁsméoﬁmogrﬁ Boyge Sojmossyas wodsoruls
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EVENTS

Applet codgencpopyn applelsgp:aoad eventsgp:gsarfadecenaspds
Event ;végfgdecloogd m4j§ 0oy 2084 appletoopd gl:all canégody
oy notify [gepbosudn Event occurance oodganpd 95003 BopbaocdadfBén?
camoyt gﬁ:ﬁmmél Events qr:na:é mqﬁ:qi:mmq:qp: applet,
window, mouse 4¢ keyboard gp¢ [geulconaopin

APPLET EVENTS
Initialization

aoéail applet masadoeonanpded Initialization[§d culamasnin giim
applet o007 [sdeulongé first eventd [3dulaopSe

Destory
gE:meony Initialization 3 opposite oldn Applclm&;q??} last event
GIEJDE'. @Enmugn Final clean up[opdedoagécon qcl:h;r'.r? ajraudn

Stop

Stop eventen userg appletolocoopd pagea? soodfmalql veleomoy:
Rac padfgaopdn geio0pS userod pageg ogrdgocdoy ajeuyod window
mr minimize [geodedogc a{;:ﬂmép

Start

Start eventaops userg applet o ofeqpmdcjoopimsl ad:a0pbn Page
n? oéccp(ﬁq$ winduwrﬁ muimizc&nﬁ@:uwnﬁ Eﬁsmméu qé:mé
initialization nmnl@:mrﬁ @éme:uE‘.

WINDOW EVENTS
Paint

Paint event 205 fully covered [gopdoomanpd applet window of
uncovered ﬁn}faﬂ}mé‘ Eﬂgou.]‘mél qé::ﬂé start  event ﬁ:cqﬂxﬂ
[a@oonanpin 2o¢ paint method o} [BEB:Br Drawing moicd:o} [Gopdapd
method [odo0p5n Paint method ¢ applet screen goaos eapféanpd
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MOUSE EVENTS
Mouse Up

Mouse Up eventsopd sofan applete mouse button o released
[GogbaopSms] gdeuTammanpds Case sqp:gyosony Gé:opd mouse down
B3 [G6cococon event [gdvpdn Screen ¢ button & symbol
mbgaops mouse button of symbol ailys §omopimal typically high-
lighted [3600a0p5s a3ea05 géiaopd mouse buttona} release [gopdogen
:u:livnteu@f:ﬂ n gEn0p5 uscr:;;ogn% mouse buttones) release sfgogdoigs
button symbolg cursoro} egeo§ 8o3(mind mgdmeqeu:aopdn Mouse
up evenlaoaS mouse of released [opSodeqepys pointsl coordinates
gproeond: offer Gc\?ﬁcu:;ﬂmén
cxample,

publie boolean mouselUp(Event e, int x, int y) |
thelList.addItem( "mouselp event at {"+x+", "+¥y+")");
recurn false;

}

Mouse Down

Mouse Down Event2op5 mouse bulton of 20¢  applet ¢ press
[Begdaopims] [gdoonnnpds Casemgpiqgyn any actions[gdat [sooneaangh
mouse up eventsogod eené(d: [gogbeuiaopis Mouse down eventoopd
mouse cSedeosaraeyspyn pointal coordinates gpiaf [sdeonopde

example,

public boolean mouseDown (Event e, int =, int ¥} {
theList.additem{ *mouseDown event at {+x+", "+y+*} ")
returb false

1

Mouse Drag

Mouse Drag eventoopS users mouse buttonod hold down [gepde)
mouse o egaondms| [Bamonpde E: eventoopd mouse §oopd csepgo
event[vdeoapdmwsl pointal coordinatesgpiefoopd: [sdeeapSn eLompuy
wafdfeon wfnd egoopimslypiogé mouse drag event sequence

D’]dli? ['¥$ i‘.ﬁl;l D.'.lé 1
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example,

public boolean mouseDrag (Event e, int x, int y1{
thelList.addItem| "mousebDrag event at [U4xe®, "ayam) 1),
return falsk;

}

Mouse Move

Mouse move event 20p5 useroodeunndy mouse buttonass: holding
downefpopdoisé mouseof e coapimal [Bdconaopdi c&iaopd mouse
Sodcsepyns mouse event [scdaopims] pointad coordinates qpic} [sdee
0p5i suospuya(aé wuécondeg oims] mouse move events sequence
08307 qfjospdn
example,

public boolean mouseMove(Event e, int x, int ) {
theList.addTtem{ "mouselove event at ("+x+", "+y+ ) ") ;
return false;

Mouse Enter

20¢ applet window o codegepy cursorsepodorpSmsl soé applet
0p5 mouse entercdand qficopSt Appletad oferpriamensax cursor
sgepy> pointal coordiniates ypiodeops: qfiaopdn appletyondaoé [Bdess
o0 cursorefmoé mouse moved events sequenceondgfaé type [GopSasab
example,

public boolean mouseEnter (Event e, int %, int y) |
theList.addItem(mouseEnter event At [*+x=, “+y+~)*"};
return false;

Mouse Exit

20 applety cursora’ adoged :ug:rrmat:mﬂ mouse exit eventooégad
q§opSe o€ applety cursoragoSoopdesapys pointed coordinates ofcopS:
ofed
example,

public boolean mousexit{Event e, int x, int vyl {
theList.addItem(*mouseExit at *x+=, "+y+"} ")
return false;
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)
gat focus

public void getFoocus{ } {
theList.addItem( *getFocus event®);
)

gotFocus

public void gotFocusi ) |
thelist.addItem| *gotFocus event®) ;]

lostFocus

public void lotPFocusi( } {
theList.addItem|"loatFocus event”™);

KEY BOARD EVENTS
Key Down

Key Down eventosaaopd oo appletaop’ active [gspodogé user
v key ;odgod press [gopboopdmal [gdeomssaspie Integer key code
mdgaopd press [yopbeepd key mopgifoad mapofaopbe General rule
mesfec actual character qfjqf gé:of char oodgs} elgodiqupbu

example,

public boolean keyDowni{Event e, int x) |
theList.addItem(*The"+ (char)x+ "key was pressed.®);
return false;

'

Key Up

Key up eventoodgaopd useron pressed keyod release(Gopdaspdass]
[s6oooeoanpsn Integer key codeondgonpd press(gopboopd keyop paglaf:
[G59fievaopSn General rule oodgmeg(sé actual letterqfiqs gé:of char
3 Gttt

public boolean keyUp(Bvent e, int x) {
thelist.additem{"The"+{(char)x+"key was raised.");
return false;

}

EVENTS HANDLING
Javad, event handling mechanism 2005 mgpd:icud §uulaogdn =l
eventsgpeodadod Javae eventsgpioond Java developer's kit (JDK) of
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wodmyEimfud  class pogfsdoopdn gfioopd javaawt package opé
qraopsi (awtaoph abstract windowing toolkitaogos qdoopSaopS)n event
mdggledodmsl system 20p5 class Event object oodgonpSesonnd5é (as
program o3 mgjoeuiaopdn [Biogé postEvent (Evente)(...) wyesleon
mﬂ'lhmlmﬁq qﬁmmél ajzegraoad céd somedbegearn melhudrr?
check Ec\?f}mén @: handle [gepdoomaopde aielmnd qé:mé :Ja@a:
method [3éea0 handle Event (Evente) {...) o} qfjeesupb Handle Event
methodepé different casesqpemogod event handlersupealeoon different
methods gpifadeuleoaopd long switch stalement oadg §oopSe

aj) event handlers mgpigoops  empty body [Gooopd  methods gp:
[e8[00pin Gé:mn: real handling cdas sficpdadsc event of egdeoul
Eigo Javag [gopdeasn defaultaction[3daopdn wog 20é applet filey class
hierarchy of[rmpduepdn 2oé appletmﬁ?cq:mémaﬂ Appleto? g ogéanpd
Appletaops source coded fjava/ applet subdirectory ogéulodear Panel
file o34 ogconudn Panel cop5 Container o g ogéaopde Container a5
Component i} §j.09¢o0p5n o) Panel, Containers¢ Component classes
qp m:n‘a::::;é java. awt package IDEE Lﬂﬂéméil

awt package ¢o various classes g basic class eodgm[ad Compo-
nent §oopdn efeforsd methods woied:aé Component data, Container,
Panel 3¢ Appletgpiaond sodeqpaomaopd applet;mépaogé ma.?:oéméu
puen- lestl, lest 258 m[znmendypifsdusdi post Eventyé handle Event
method 2 go005 awt package i Component class gogoopds  ofjum
qpioopd Container, Panel, Applet 3& 206 test | classes yp:el method
:Jb[;pﬁ m:.}'n:[;{mén cmz?uq!m:@grso'yg default action 2055 empty
Buvpod no action dfgdoopin wEwafogé aff methods ypig cdgen’
override [yop6§€aopdn  Override [gopas  sp5:c08:memnmé  class
mcthud:ﬁ mdeﬁneﬁqﬁ@ﬁ@f:méu mﬁqmé:nm Constraintyo qé:wﬁ
signature oopS original method @i signature 3¢ match [s6o0gaopS
cxomopt Tefigiear event handler methods ozl default codemfgaS
Bhsc cogdal description of coocon§éalapSy

APPLET METHODS
Public void Init ( ) { }

Applet of initialize [JopSaopSn 208aopb &0} wpbaopimaly) directly
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calqiecd applet od[BS oopdesonadcladglué system o automatically

oSTEB Gooogss

Public void start ( ) { ]

Applete stan[gopdaspSe o) method of dir-cctlyeslospucdn Applet
§ documentaqpadfoonanpieé sjeuped géal windowaopd visible[doon
o0g, GQTE'.:U): Eﬁ:ﬂén

Public wvoid stop { ) { }

Applet o stop[gopbeg [eeo0p5e Screenculogé appler's document
o3 wijengfeomaipimalys ge:3  ealaj:aoaby qé:mé destroy () e
veslalyoapadpdn aj] method of waSoopdmsly directly ssTqfecdoln

Public void destroy ( ) { )
apiconio) resources gpiay cleans up [gogdaopSn Applet active [séogé
qé:ﬂ.}é qﬁﬂgﬂ.‘méﬂ

WINDOW METHODS
Public wvoid paint (Graphics g) | )

Component o paint [gogdoopSucoé paint method o8 23381 odal
drawing waiodiop [jegboopdesepyn method of  apescds  Paint
method o€ applet screen mﬁ-?l?o cape) aé:géméu

MOUSE METHODS

Public boolean MouseDown (Event evt, Int x, Int y)
{ return false;}

Mouse down c\?tﬂmé:ﬂ:ﬂ :,),';::uéu

Public boolean mouseDrag (Event evt, Int x, Int y)
{ return false;}

Mouse button o down [jepd[8: dragged[gogpScdandms] agrulaopda
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Public boolean Mouse Up (Event evt, int x, int ¥) {return false;}
Mouse up [gogdaopSi

Public boolean mousemove (Event evt, Int x, Int y) {return
false;}

Mouse button of up [popde) move [gepdepdn

Public boolean mouse Enter (Event evt, Int x, Int y)
{return false;}

Mouse = I:umpunemrrﬁ Démwc@mémﬂ ::.?:méu

Public boolean mouse Exit (Event evt, Int x, int y) {return
false;}

Mouse mo: component ¢ cgmsecinpdmal a3:a0pd

KEY BOARD METHODS
Public boolean KeyDown (Event evt, Int Key) {return
false;)

Character of press [opdeosopin

Public boolean KeyUp (Event evt, Int key) {return false;)
Character o release [yopdeoanaS

Eum

canmogéeud{iooniaop) applet a0pS programming ¢ event mgj o}
[s6coqs designfyopdeon:B: eventsmjiioopd cbafionds [e@qyos{rEoopSe

E‘l-'ﬂlltmu?ﬁ@ﬁmeémﬂ n|lpfr:tmé usual command liney event

§ name ol printing [gopdf: opfdfopd
import Gava.applet.Applet;
import java.awkb.®;
public class testl extends Applet
{
public vaoid inic{ )

T4 Java Programming

{System.out.println (“inic event®);])
public void paint (Graphics g)
{System,out.println ["paint event®):}
public void =starc{ )
{System.out.println (“start event®):}
public void destroy( )
{System.out.println (“destroy event®):)
public void vpdate (Graphics g)
{System.out.printin {(*update event®);}
public boolean mouselp
{Event ot int xi int ¥}
{System.out,printiln {“"mouseup event");
raturn Ealse;)
public boolean mouseDown
{Event et int xt int ¥)
[System.out.println (*mouseDown™) ;
return false;}
public boolean mouselrag
[Event et int xt int y)
{System.ocut.println (“mousebrag event");
return false;)
publies bollean mouseMove
{Event et int xt int vy}
{System.out.println (*mouseMove event®);
return false;)
public boolean mouseEnter {Event et int xp int ¥)
{System.out.println (mouseEnter avent®):
return Ealse;)
public boolean mouseBExit
[Bvent et int xt inl y)
{System.out.println ("mouseExit event");
return false;}
public boolean keyDown
[Event et int x]
{System.out.println (“keyDown event®];
return true;l} |}

cf:sé o applet play of o[BS compiled, loaded [ie9 88 com: (B
Applet window o mousea? click §dols Mouse of double click §6olu
Textmg], 03 §odfBpdoln Browser window o} resize[gopduly ¢} cover
Geodf: uncover[gogdaln &} [gepdeqos standard outprut o nqoadod
Eaadcls

HYPER TEXT MARKUP LANGUAGE (HTML)

Hyper textaopS web page colgofoeas matier of ojoSen:fgoloopde
oS:a009 textavowon graphics,a title for the page4é lextmoé:y markers
wqj[e6ea0n highlighted text sjeuncd icoms 4p: clodolaopde 2aéaopb
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marker osdgeulen click [gopdaopSasl HTML 20p5 mpSeaonnboonianad
reference oodgfdean appletasjewpod mfea: page By sapofogoroonds
@:cgjé =5 pa,gl::ﬁ_chﬁ applct:ué mécgt_nﬁ pop up?éqﬁxeqﬂfﬁmmén
@), lextagewnos graphical imageondy afuped mfza: web page (static)
4i20p5 aijgmodE:(abaopSn Javasé eepoonied applet oods(gdogd cf:ah
code20pS executed [GopdBiogs results of [oaopSe

HTMIL FILES

wéaopd HTML  files ¢ <APPLET> tag gEmop applet ndga}
puden[gepopé godqf $93)0520p5m o€ appletclofean class name of
m40qs CODE attribute o 23:0lu Applet & size o paffoqs WIDTH
3¢ HEIGHT o334l Browseraops pageeuly appletsogas sy pmoyuSa)
Bfq§ valueso? ajolaopdi box oa6ga005 150 pixels wide s 25 pixels
high 4.& oopSemnnboopdi

HTML filecndgyo extension . huml[gé(S: gt:20p8 swopuymaBE a0é
applet §io3 directory god 288:a908 GE:00p5 mBmunyeardeons: direc-
tories gp: §fen:conifGéianns welmboopSyp: cpodeu:Eéind oxaliféolaoplu
HTML filecoégopé </HEAD> 3¢ <HEAD>030] various tag pairsgp:
olocaopdy vowmBpys opening bracket [esf3: Moo :ﬁ@a:mﬁ?p
closing bracket[sdoop5 oodgfdale complete text block [sdaopSu Blocks
Hqi:&ﬁ: ﬁméll
<HTML>...</HTML>
<HEAD:. </HEAD>
<TITLE>.. </TITLE> The tite block.

<BODY>..</BODY> The main body hlock,
<APPLET>..</APPLET> The applet block.

The main himi hlock.
The heading block.

<IMG>..</TMG=> The image block.,
<B>..</B> The bold text block,
<l=..</l> The ialic text block.

HTML blockopé entire text §iqepdn qmoptin HEADsé BODY
blocks 565420051 HEAD block mepézgn page mogod litle 3¢ heading
wope’d mzo: altributes qpeolepdn Titled, textaop TITLE block mcyé:
¢ foopds BODY blockgo IMG block ¢ image ¢p:i APPLET blocks
§ applets gp: wofoofad text matler z:og:oloéaopdn Bold or italic text
> Bor 1 block gg¢ §auload

76 Java Programming

Block §&oason APPLET 2005 gpbogpioopd statementondglsnfcaopty

puer- <APPLET CODE="testl. class" WIDTH = 150 HEIGHT =
5=

m“i slatement 035. lags mqﬁ:qﬁ: LﬂDE@: qé:ag_{fs values ussign.-.s
rpbeomiaope Tag CODE aopd "test].class” value [gé[8: applet mogod
code qpas cpepod [GaopSt WIDTH tagoops 150 value[GoS: HEIGHT
t;lgmé 25 wvalue [s820550 qE;o’?_mé web page WT{?’J sulamear
marker o widths¢ height [3da0p5 20éa0p5 applet’s. class fileof huml
flile=[yd same directory g wolé:dagé qé:ojqpeppd cqepmogmd systcm
coifoaepds CODE-BASE parameterofad:(8: codlyonudn Fileoopd aodei
directory ¢oflogé =& huml file ¢ applet tag line ogc  ogorsulé:

88o0pS

PASSING PARAMETERS TO APPLETS

Opening a¢ closing APPLET tag(mo:e areasopd applets gp:o}
parameters sooSgoiqfcapd: ad:8E€a005n Appletn} oodgodenon param-
cters gpiaopd PARAM § seperate tag ovdgemnmyn [4doopdn qE::u.:-eS:
<APPLET> 4¢ </APPLET> E}a:?a EﬁcuTmél ge:eo NAME 4¢
VALUE upesleaon ofuS8E parameters ségfopin  NAME 20p5  get
Parameter methodmego’ parametera? mué:uog?ogméu VALUE 2025
Stringosdg=[eé parameterai value[gdaopdn adaocd:onpd :fEn: HTML
tag parameters gp:o3ad double quote marks [3¢ eodlgoopdn i}
demonstrate [gogdad sacaopd Java for Yuun? appIﬂt*écq:a{jm:mj
generic string coéga) Glayaé:qu'luéu ﬁﬁ&qﬂq@ aq:aﬁrué string o
codfd oo applet parameters o soodgodd ofulaogdn

import java.applet. Applet;
import java.awt.graphics;
public class testl extends java.applet.Applet
i
String inpu-from-page;
publie void init( }
{
input-from-page =
getParameter (*String®);:
}
public wvoid paint{Graphics gg)

{
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gg.drawstring (input-Erom-page, 50, 25);
¥

wg HTML file [socom testl.himlof <APPLET> 4¢ </APPLET>
vlodean lines ypifmniagé smnoderdfgol ofdiondadé: monapéfacfeé
maodify Eﬂ?‘SEJé“1"

<PARAM NAME = "string" VALUE = "Who are you?'>

¢ "Who are you?"§, wogoSear version mds0] codwpiquads
vodaigr GEaopd code ol changing sjeupod recompiling ofgogdangd
applete outputc? ooé:edqulaopdn asdum parametercndgonpdiasiaulupds
mdgoadadquuduy miodeo el wégdoondaoc applet
26307 paramelers ypign 2005yoSeu:§ea0aSs get parameter methodaop5
straight forward [s$a0p5n 2080005 céich coéefqéoopd parameter name
string méga} cu:gaopds Parameter value string mop0y [U§qulepdn
Parameters mo:03:03 stringsypim(ué coodyodomoul B aaum 0dh by
q@éopdi ojeupod integer oodgagtogs Géiod String ooéemfes
mngrfo%quu'laéu @:nﬂé qé:n¥ mé@ﬁqémé lypco? aEnE:cu:qu'fué:

Ggomdcooeps Graphics using Applets applets o wenriod miéind
demonstratefgopdag §decomné:gianad applets examplesyp:a} sodfgoluads
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33&@: (ﬂ]
GRAPHICS USING APPLETS

Applets yproopS  mdpdpeoos  objects ypiad  Sajmoped  mogd
mabofolasnSn Applets mypigoopd net cologccopdiamnda 2o applet
directory ogfeopSiamnt: mol:fjqd moogfsdaopde e mynd mepdicud
0 eudfgulepds

Drawing Rectangles

sbaocdep size sxodyodegepouiconican rectangles gpigé sereen of
[Bpdeoca appletondaod sy of) processopé ogidoy applet gra-
phics §, mefEsyp:o} copeongulevds aygday bitoasy coléionpioops oo
[Bégs stepondy §qepdn Programsgpiad a§:fl: gé:ofoy Mondrian 1g
Gq,2%, ovogdo:(S: mepSanciecieud Firstappletyosory screeny rectan-
gle mdgaon sjuude HTML filey soifGoonapdmaic: applet size o3y
wpbi Brog€ €0} framefgopdad appleta} ool rectangleocndgad sfepd
code [3¢ cofoogé

// Draw a rectangle

import java.applet.*;
import java.awt.®;

public class Mondrianl extends Applet (
int height ,width;

public woid init ( }(

Dimengion d = size (| );

height = d.height;

width = d.width;

repaint { );

public wvoid paint{Graphics g) |{
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g9.drawrect (0.0, height, widch) :
i

¥

o) applet o} compile(gogduln 20€sh classes directory a328 resulting
nlmﬁlccqmﬁﬁ‘:g;:@: Sl pointogdesss HTML filecodg c:n.:atcn[-.ﬁu'ln
Applet & height o 300 pixels #¢ width of 300 pixels ¥ comodigo
sqepupopdi 6 fileod 2oé browsersSs3 (load)seoséodmal aoé onfgéq
wodn ¢ eomad:gn S4Pes:Eeps vunaSolu Rectangle smdondad & [6éq
olepdn mfEnoadonian omfdaprcloogaSi i3 fencepost errorosdauy
ealoouSi Applet=oaS 300 pixels tall & 300 pixels wide § aopqé: oy
woglign oopbi nuSe§d B8EE applet&i  upper left hand corner 20p5
(0,0) yooops (1,1)g eouly afjomanpd appletys 04 299[mog X,y
coordinates gp:i points yp: oloéfB: 0aé 300[e3:y pointsgp: sulodolon
BegoopSn ogiEbclum 301 pixels hight4€ 301 pixels wide 3C rectangle
0dgpdogt mgdigp:anpd comtempagaiaonde dmsl egiabeded errors
Flgeuod ?:-Eq’amﬁq [eoomepbn Java ¢ applet magmoyes coordinate
systemzopy upper left hand corner yof3: right and downsf ofiagseasnSi
€008 computer graphics gpropé oppdeaodoopd: yai increasing direc-
tion 20p5 ggdmeulal oB:ogoieann Cartesian coordinate system géeonn
[Gorgm0p8n  comemSagnican wyrmn: [plolaign qguSoolaspSs
g.drawRect (0,0, height, widih), o) gdrawRect (0,0, hei ght-1, width-1);
[ BeaBaielopss
/¢ Draw a rectangle

import java.applet,*:
import java.awe, ¥

publie eclass Mondrian? extends Applec
int height, width;

public wvoid indit( )} |

Dimension d = size( |:

Height = d.height;

Width = d.width:

repaint{ };

}

public void paint (Graphics gl |

80 Java Programming

g.drawRect (0.0, height-1, Width=1});

¥

1

gy compile [gopd[G: 20¢ browser 82§ ajooc[mpiul Problem
veeopdeaniayé  eoogpeant check opdfd: new class file of  classes
directory opé 236:[§:e4005 HTML fileod Mondrian 20 p35:94 modify
opduli eggdol Graphics classg method codafudeoon drawRectsen: new
statement mdgmfud Sodsomd(G:Bn g.drawRect (0,0, height-1, width-1)
o&:20p5 point (0.0)opé off: point (299,299) oz sd:e00 rectangle sy
gq4 Graphics calss gof spfoaopd o reclanglesop’ appletd, visible
space codgod:oy ewifgoopdn Appletd, mfgéuoial vogadeouln eodagen
rectangle o (300,300) s§ myfermud §cgfear first version ¢o o3
qféeandoopd: userg ofscdéoly

drawRect Method 2055 open rectangle oooged  s320pSu Filled
rectangle codgo) aigEag fill Rect method afaj:aopbn Syntax mson
wmopogulds Mon-drian 3 g0 o860} appletd, centergs filled rectangle

ma?n? aﬁuﬂ Hél
/f Draw a rectangle

import java.applet.*;
import java.awt®;

public class Mondrian? extends Applet {

int AppletHeight;
int AppletwWidch:
int RectHeight;
int RectWidth

int RectTop;

int RectLeft;

pulic void imitf } {

Mmension d = sizel };
AppletHeight = d.height;
Appletwidth = d.width;
RectHeight = AppletHeight/3;

RectWidth = AppletWidth/3;
int RectTop = (AppletHeight- RectHelght)/2;
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int RecLefr = (AppleWidth-recwWidth) /2;
repaint( };

public veid paint (Graphic gl {

g.drawRect (0, 0, AppleWidth-1, AppletHeight-1) ;

g.fillRect (RectTp, RecLft, Recwidth-1,
RectHeight-1);

}

}

Ggondad:  example oeops: demonstrate [eodouldy mpsdcgum
drawRect ¢  fillRect methods gy points 4073 (05 gfiodad
woieaos  rectangle a3 HB:Er  rectangles P mudofesi{Gaoeds
Huedo [God (100,100) ¢ (100,100) [ooeopd o eq.¢ reclangle
casegpiogé small rectangled [Gdepdn Last two variables 20pd width a¢
height} coi{goimagn’ viquals drawRect5¢ fillRectof saonégosean
last two variables 40005 height g¢ width [3éeaoSoons: vpSopdmepuns
mfudecd fors  onuSedaSecn =qéapispdien  non square rectangle
0d905 Fheon test program o2dga) spayn fadaoaSe @:m:@é@-ﬁu

//Draw a rectangle

import java.applet.appler;
import java.awt.*:

public class Mondriand extends Applat |

int AppletHeight: AppletWidth; RectHeight, RectWidth;
RectTop: RectLeft;

public void imic( J(

Dimension d = size'q 1
AppletHeight = d.height;
AppletWidth = d.width;
RectHeight = AppletHeight/3:
RectWidth = (AppletWidth*2)/3;

RectTop = (AppletHeight - RectHaight) /2
RecLeft = (AppleWidth - HectwWideh) /2;
repaint( };

1
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public void paint (Graphics g) |

g.drawRect (0, 0, Appletwidth-1, AppletHeight-1}:

g, fillRect (RectTop, RectLeft, RectWidth-1;
RectHeight-1);

1

}

8y third argument op5 width [s8(: fouth2op5 height [séaopSa
8603 rectangles gpio} filled 4& unfilled $8g907:4¢ wpdoinjeqagocd
cooconfS:Bn wg rectangle @i position g size of randomly select
[Beodfaspiqemntn qé:magod java.lang.Mathg Math. random () method
edulaspin

orf) methodoops 0.04€ 1.0[o30:y doubleondy (B4 afevcaudn alereé
applet space 5 fit[38ep3 reasonably sized rectangle codgqdas applet
& heightsé width[gé resultof multiply [jegdaolepSs cammulmodc:
[opdege

Randmize method;
private int Rapndomize(int range}

{
double rawResult;

rawResult = Math.random({ };
return {int) {rawResult * range);

i

ari) method 0p5 Math.random &l result o o§mdoopd rangegn int
mdsm(Ed eapadificecopde Lastline o} special attention [sécosopda int
SBuupod Moatndad parenthesesy raw type osdglaampdmsl gé:a0pd
castoodg [gesopin Casts qpeaops value type ;ogy meoionegoy eloac:
s0p5n Doublecndgy intondgal efuac:opin Javay castingaoph Cafewpod
@[5 languagesypigooons §§ save[gdoopSn Javacopd floatoodaed int
bglmy castondaadad sensecd [opdocpbmal castsgpiofoon [adeul
coaopdu inloodgsé String oodglomign cast elgegdicoln pown

//Draw a rectangle

import java.applet.Applet; .
import java.awt.*:
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public elass MondrianS extends Applet {

int RectHeight, RectWidth, RectTop, RectLeft,
AppletWidch, AppletHeight;

publiec voild inie{ ) {

pMmension d = sizel );

AppletHeight = d.height;

Appletwidth = d.width;

RectTop = Randomize (AppletHeight};;

RectLeft = Randomize (AppletWidth:

RectHeight = Randomize (AppletHeigt- RectTop) :
RecWidth = Randomize (AppleWidth - RectLeft);

repaint( };
1
public void paint (Graphics g) {

g.drawRect (0, 0, AppletWidth-1, AppletHeight-1,
g.fillRect (RectTop, RectLeft, RectWidth-1,
RectHeight-1);

H

private int Ramdomize (int range)
i
double rawResult:

rawResult = Math.random{ );
return 9int) 9rawResulr (range);

o) applet 20p5  rectangle oage?  randomly produce [qeyboopSn
Boggeonicused efgéaeonn rectanglecops: [B4EanSt wds BgpdieudBopd
reload [jepdoopS Bimgiondadyn different size 4¢ rectangle obgurs
different place o [@€quloade

Adding Colours

ngﬁﬁo%@ﬁ mgyﬁ &@: E}éemﬁ:mE ::mcpé@:ﬁ @é@ﬂuél
rectangle colour o sfeqpé elgod:olepSn Graphic class «f part ooés (a6
:ué set Colour () method maoac) aeudn

B4 Java Programming

/{draw a rectangle

import java.applet.Applet;
import java.awt.®;

public class MondrianE extends Applet |

int RectHeight, RectWidth, RectTop, RectLeft,
Appletwidth, AppletHeight;

publie woid inicd ) {

pimension d = sizel );

AppletHeight = d.height;

Appletwidth = d.width;

RectTop = Randomize (AppleHeight);:

RectLeft = Randomize (AppletWidth};

RectHeight = Randomize (AppletHeight - RectTeop)i
RecWidth = Randomize (AppleWidth - RectLeft);

repaint{ }:

}

public void paint(Graphics g} [
g.setBackground(color . white) ;

.satColer (color.raed):

q.drawBect (0, 0, AppletWidth-1, AppletHeight-1);

g.fillRect (RectTop, Rectleft, Rectwidth-1,
RectHeight-1);

}

private int Randomize({int range)

{
double rawResult;

rawResult = Math.random( };
return (int) {(rawResult * range}:

]

} awl enulodod colour gpimsom
- black , blue, cyan, darkGray, gray, green, lightGray, magenta, orange,
pink, red, white, yellow

cEraond ey, coloursgp:ad browserd, clements ypiodol 8pood

He#m o] méu q&:tf':-
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- rditable Text

- menuBack

- menuBright

- menuDim

- menuFore

- menuHighlight
- readOnlyText

20del cjmbgadypimodd: [s844 soperoomiayc web pages gpieulgn
background colours gp:of} [G8eosarn p520p3 RGB triple o353 Pogp:ad
deﬂ.ne [gopd§EanaSn  bg color tag =ogodadiqf  hex values ypimon:
decimal numbers gp:0f apropdn Medium gray 907 egqd example
maged color(127, 127,127)e7} ab:a0pn Pure whiteys Color(255,255,255)
[$ep5n Pure red20pS (255.0.0)mof[gé [B8[@a0a8 Colour constructor
o} op:[EE:[as rectangle sogo’ random rectangle ssseen random colour
ul egqudaf program sepapdéaopS code codfoqayé

//Draw a randomly colored rectangle

%mport java.applet.Applet;
import java.awt.v:
public class Mindrian? extends Applet |

intRectHeight, RectWidth, RectTop, RectLefr,
AppletWidth, AppletHeight ;
color Recteolot;

public void indt{ } {

Dimenson d = sizef | 5
AppletHeight = d.height;
Appletwidth = d.width;
RectTop = Randomize (appleatHeight);
RectlLeft = Randomize (AppletwWidth;
RectHeight = Randomize [ApplatHeigh
i G ght - RectTop);
:Ec“;dfh = Randomize (AppleWidch - RectLeafr) ;
ectColor = newColor (Randomize (255), Randomiso
Randomize (255} ) : i

repaint{ );:
i
public void paint (Graphics gl [

9-setBackground(Color, white);
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g.setColor (Rectcolor) ;
g.drawRect (0, 0, AppletWidth-1, AppletHeight-1);
g.fillRect (rectTop, RectLeft, Rectwidth-1,

RectHeight-1);

private int Randomize({int range)

{
double rawResult;

rawResult = Math.random( };:
return{int} (rawResult * rangel;

agoreal puwsvasoyy multiplerandomly sizedgé randomly coloured
rectangles 4p: sq:ag(munde reclangle codgdum oplguficens rectangle
¢, shape, position Té paint ( ymethodg colourgp:§, oarﬁquﬁfﬁvug §9él

// Draw may randomly colored rectangles

import jawva.applet.Applet;
import java.awt.*:

public class Mondriang® extends Applet{

int RectHelght, RectWidth, RectTop, RectLefct,
Appletwidth, AppletHeight:

color RectColor;

int numberRectangle = 100;

public woid init({ ) |

DMimension d = sizel };
AppletHeight = d.height;
Appletwidch = d.width

repaint( };

]

public void paint (Graphics g) {

g.setColor {Color.black) ;
g.drawRect {0, 0, AppletwWidth-1, AppletHeight-1};

Eor (int I=0; i
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5500559 pass ;mdgen cqiadess reclangles gprel  number gp:of
em@:ﬁ HTML o 23:(m3p5(m8 0 ogidel default value o3 qficlepde
Brog€ HTML 5& G6:03 mexcd(B: PARAM number ondg vlodenuds

/ fDraw many randoem ree tangles

import java.applet.aApplet:
import java.awt,*:

public class Mondrian? extends Applet [

int RetHeight, RerWidth, RectTop, ReotLeft,
Appletwideh, AppletHeight;

colorRectColor;

int numberkectangles = 100;

publie void inic( §

Dimension d = aizel );

AppletHeight = d.heght;

AppletWidth = d.width;

String s = getParameter ("Number");

If (s | = numm) {

ij\ll.mberude:tangle = Interger.valuedf (8] . intValua{ };

repaint{ );

]

public void paint (Graphics g} {
g.setlColer(Color.black) ;

g.drawRect (0, 0, AppletWidth-1, AppletHeighe-1);
for (int i = 0, 1)

Drawing Lines

awlyn e graphics primitives(gomaurné o) g olocaopi
Rectangles qpiaopd ovbpmclmod(af: mjidofecoconB{HBi carrdond
linegp: [soa0p5n Graphic context mdgen line drawing method keyomdg
§loopSu gEzeo draw line (int x1, int y1, int x2, int y2)[sd20p5n crf] method
meo point (xLyl)s& point (x2,y2) [ straight line mba cepag
20pdn applet frame o [sod) eoond(doialé: mdggeor simple applet
ek [BeSaemnés
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{/ Draw lines

import java.applet.Applet;
import java.awt,*;
public class SimplelLine extends Applet

int AppletHeight, AppletWidth;:

public void initil ) {
Dimension d = sixw( );
AppletHeight = d.height;
AppletWidth = d.width;

1

public void paint 9Graphics gl |

g.drawline (0, 0, applecWidch, Appleceight);
}

Graphing Functions

wymsl ayddo] non-straight figures meqmogad ypigood o oooied
drawLine () method of o3:q) demonstrate[gopdfpioleadn qé:anpS meq
:1;0'305 :J;\ogzafq] woohgoieonenos straight lines rq_r:::g.(g m?:mﬁa@: Gomt:
o) @ﬁmT.ﬁﬁm functiongp: clofaoad advanced calculusg Em:mén
4603 203 mathe-matical proofmeon:dobod cooonmepdn ofeSaops:
mygbo3um 20éfgogbepd  graphic functions job comé:ondy [d6eosan
appletoody [gopdfac:(3é aoéof gé:an probability of [Govcoepdn oos[Bs
oopd: ﬁ(\?:ﬁﬁm S5 m@aqp:g::magng [geedfmundn skeleton applet
#& q:rn.ﬂwéu mﬁ@mf}? ccﬁ;ﬁc&lé applet paint method code =4, cﬁméu
Image &, left hand side ¢ right hand side o§ogoicom sine wave oodqod
v:ﬁ@%u Program ﬂémﬁmm

-

Import java.applet. *;
Import java.awt.*®;

public class GraphApplet extend {
int =0, =N, y0, ¥N;

pulic woid init{ ) {

// How big is the Applet?

Dimension d = size( }:

X0
XN

0;
d.width-1;
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Yo = 0
YN d.height-1;
}

public void paint (Graphies g){

for (int x = x0): x

The meat of this applet is in the For loop of the paint method.

for {int % - =0, x < %N, x++}{
g.drawLine(x, (int) (YN*Math. sin(x}], x+l, [int)
(yN*Match.sin(x+1)});

}

gé:opc appletel x pixel ojé:od [3o54) loopociaopSe codadys pixel
. sineo} ogndaopSs nextpixel §. sine fospS: ogrdaoph ogigbofa’ 2-
0 points gogeu:B: géod[mogn line cdgagoopdn o3§:0dd, sine aspd
@[Gond: onegé negative one [Foicgé §opdmogad myadodasss y value
o} Y N[g¢ oamicmrvpd sgacdapmeyfo sines gpioogs wefgdaen:(od
floating point valures qp: [s803mogod y valuesod ints gpisags wodged
vpon a§easd drawline 20p3  ints yp: cpmdaopin

@) appletaopd run cooSeop: problems gp: eopfaopsn GE:030005
cmo0dul factors 4854¢ swosedféanpd
(o) Sine gpioopS  floating point operatings 4o [odlmo0pSn mefonmud

wap:ofod graphing applet o3 [Gepbag Moating point numbers qp: o3

$équpd
(1) Appletd, coordinate systemasal upper left hand Corner (0,0)¢ right

and down o} cqognSoopdn standard cartesian coordinate system g

ooy lower left hand corner (0.0)¢ right and up o3 agetoopdn Systems

$Op09:a originomeoy og.80p8n 2§ e0d ydownsé yupcoordinate

[y ofgrd:cd§ cGoopSe

w030} caqé:Sead §a5:cobiyp: §ipapdi mediode key meom
epdalo [udfgé displaye datacy 3Eoieosqupdn agridodanss coméiggaop
mathematical functions gp:cf §8e) s3eunod cogps] eapaepaopimsl
og46od  funclions mdy siodcfear Cartesian space w3 rectangle
cdglud ngfr;ﬁoﬁuﬁ data [infisen m%:u:m;_{n_? mr55$5méu =z
oy display meoos sizeg widthpointsgp: jaas Wwodyedaood reclangle
oibgmed coffoopSs General Cartesian plane g5 opoigedas ojadfl:
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particular applet window ¢ display [gegGaupin

Applet window ¢ point ;dgcf Cartesian plane ¢ point e26393
linéicdcan method 8y §aupde [Bioge goosy [Gelaac:qupbn g&a}
:@@WE

import java.applet.=®;
import java.awb.*;

public class GraphApplet extends Applet |

int =0, =N, y0, ¥N;
double xmnin, xmax, ymin, ymax:
int AppletHeight, Appletwidch:

public void init{ ) {
/{ How big is the Applec?
pimension d = gizel );
AppletHeight = d.height;
AppletWidch = d.width;

x0 = 0;
*N = Appletwidth - 1;
vD = 0;
¥y = AppletHelght-1;

¥xmin = =10.0;
<man = 10.0;

public void paint{Graphics gl |
double x1,yl,x2,v2;
int i, 31, 32

i1 = yvalue{0);
for (i =0; &

erfj appletod runfmpdol [BEqa0p3 sine wavewr maodalgd oo §E:
[Godges applet by [goodas GUTE:m:an@z::pqp: Sieguleanioapd
wespB:adigo HTMLy applete sizea} cud(jeuigcupd paramelersmgy,
o euléreopieumaf [Bo0pSn emondol initel modification g¢  paint
methods gpiaond xmin, xmax, ymingé ymaxo}o} parametersgpigondant
co¥fga gpegeo:oagd

Héo@_ué@ﬁm HTML aq:a@ngmé glee  ewdfoqd cucHogiC
pd6cfm 2fenypears default values ) 0f eurclaopl
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import java.applet.+;
import java.awt.®*;

public class GraphApplet extends Applac |

int x0, =N, y0O, b H
double xmin, xmax, ymin, ymax;
int AppletHeight, AppletWidth;

public void init{ ) {
String ParamString;
{/How big is the applet?
Dimension d = size| );:
Applet.Height = d.height;
AppletWidth = d,.width:

x0 = 0;

XN = AppletWidth-1;
¥y0 = 0;

¥N = AppletHeight -1;

Paramstring = getParameter {*zmin®};

if (ParamString ! = null) |

Tmin = Double.valueQf iParamstringJ,duublevaluet Y1
else {

xmin = =1.0;

ParamString = getParameter (“xmax");

if {ParamString | = null) {

Tmax = Double, valueQf {ParamString) .doubleValual J;
else |

xrax = 1,0;

}

Paramstring.g&t Parameter (ymax*});

if [ParamString ! = null) { -
ymax = Double,valueOf {ParamString), doulevalue( ):

}

elsa [

ymax = 1,0;

1 ‘
ParmString = getParameter ("ymin®*);:

if (ParamString ! = null) {
:;'min = Double.valuedf {ParamString).doubleValue! |;
elze |

ymin = -1.0;
)
}

public void paint (Graphies g) |

double x3,y1,x2,y2;
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int I, jl, j&:

i1 = yvalue(l]:
for (1 =0r i

mgidodel codeys weuiGodad grapheulynd rangeeoyod plfcaopd
sine functions gp:g oo grapha3B:@n cosines sfuuped =(s: functions
oy mongpiad graph [Jogboops code g} [F:00[mad(eauln

An Infinite set that works with zero length

waomdsl oygde] fractal geometry gginclassicondgoy codfons Java
o} ox[mpdmepSn oy§do} zero length o} eudeaoataoph mioocdqd
wflern  poinls megmogeisc  one dimensional sel odgad  ogulende
middle third rpesleon selgo momsd: sdgopoloted zerod onefmog
real numbers wood:§, wely cudlgeoo:aopSn [B:g middle third o one third
#& two thirds oooS:oofEoidfgdemné 3opobepdn egond mbal ogEaBeD
tw-line segments & middle third o3 one-minth 5&  two-minths [o3:4¢
seven minths ¢ eight-minths [: [odagodudulepdn of) process of
wmimoocded swadagneepd

wof goeogigo) cogqeSgupdn picture oodgaopd  words codeoond
4868 java program cooé: oodgoopd  pictures cdecootoos§:
§olaopSn g middle-third set off gé:cociqf somojod pictures gp:ia}
sjeaon Java program codgal [Gopds

import java.applet.Applet;
import java.awt.*;
import java.util.Vector;

public class MiddleThird ectends Applet {

int AppletWidth;
int AppletHeight;

Vector endpoints = new Vector{ );

public void inic({ )

pimension d = sizel );

AppletHeight = d.height;

AppletWideh = d.width;
endpoints.addElement (new Float (0.0f£));
endpoints.addElement (new Float {1.0£}):
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public void paintiGraphics g) |

float x1, =2,

Fleat temFloat,

for (int i = 0; i < AppletHeight; T += 5} {
/f draw the lines

for (int § = 0, j

@l appleto} compile [Gopd[E: (load) sgoncfmpboln qf:qScodioo:
foloccon:n middle-third set & perfect representation cox  ofg8geuly
éal applet window §, moyuSmod:colyn goop5[3: pixels mapdicudad
omopbucybal iteration 8 sy > ) 29 [6€q§ §oonde

Flying Lines

4005 example oodggn code epfacioons géfoaom Gamdulaopdu
ag opé swidooniaopmode: gE20pS BO§HB00hEE loopucSaopbeofeass
random images gp:coc Bgpdicudfeomné:apdi amandul codead com-
pile [opd[mpS qeada [& run [pSalepSn algorithm o goreopiicogé
code of [BfS: [mpiqemacoln

Bounce lines arcund in a box
import java.applet.Applet:
import java.awt.*:

public elass FlyingLines extends Appler |

int NUM_LINES = 25;

int gbeltaTop = 3, gDeltaBottom
int gbeltaleft = 2, gDeltaRight
int AppletwWidth, ApplerHeight;
int glines [ ] | 1 = new int [NUM_LINES] [4];

3;
B¢

public void inicf )

Dimension d = size( };

AppletWidth = d,width;

AppletHeight = d.helght:

ghines[0] (0] Randomize (AppletWidth);
ghines[0] (1] Randomize (AppletHeight) :
gLines[0] [2] Randomize (AppletWidth);
glhines (D] [3] kandomize [AppletHeighe):
for-fint I:= 1; 4 AppletHeight)) |
gheltaTop += -1:

glines [i] [1] #= 2*gheltaTop;
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gLines [i] [3] += gDeltaBotcom;
if { (gLines[i] [3] AppletHedight] )

{
gheltaBottom += =1;
giines [i] [3] += 2*gDeltaBottom;

b

ghines [i] [0] += uDaltnLeft.—.
if{({glinas [i] (0] =+« AppletWidth))

{
ghaltalefc += =1:
ghines[i] [0] += 2*gheltalLeft;

|

glhines [i] [Z] += qD@l:dHight_.;
ifl{gLines[i] [2] += AppletWidth) }
{

gbelcaRight += -1}

glines(i] [2] += Z*gheltaRight;

)
} //BRecalcLine ends here

} //FlyingLines ends here

Drawing Images

Graphic class ¢ egpayeaon graphics memeo:anpd mggonmud magd
eaozcuduloopdn gE:cfen linesgp: rectangle, circles, ovals, polygons yp:
mofoofaé [88[moopdn gf:ogé  Bezier curves gp: ofenyod  mfex
may:0603 toolsyp: ofoln HTMLgooo datatypesgp:af opufgopdgcolaopde
wpSfoéfgden appletgp:ad ofgoféad fortas GIFajewed JPEG file
4p:s¢ appletondgof [gopdsar bad ideacodpmeyss largeimagesgpigd
HTML page codacy [0pddeoaspdi

THREADS

sofal  operating system culgn oopSgEc:ac flying line programs
g efmponcoean Javaenabled browseradoopd CPUgn cgepugloaaopds
FlyingLines ¢ paint loops gpioop$ thread codg moged dsgsn [3520p5
threadse§o34, [CpSocd programandgun CPU intensive task oodgfeé ofé
gl moygiéulaopdn ofeuyod Fly-ingLines gpig infinite loop qob
coaed [Beuly Beuped mfEe: ggpicopd: fuloopdn godgmesdmson
CPU intensive tasksgp: moicd:oopd gé:all ownthreadsyod eqepupolaopbn
n}&-miﬁq [ﬁcqﬁ@qcmén
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Draw infinitely many random rectangles
import java.applet.applet;
impor java.awt.+*:

public class ThreadedMondrian extends Applet implements
Runnable
[

int RectHeight, RectWidth, AppletHeight, RactTop,
RectlLeft, AppletWidth, AppletHeight;

Color RectColor;

Thraad kicker = null,

int pause;

public void init{ j {

Dimension d = size( ),

AppletHeight = d.height:

AppletWidth = d.width:

repaint{ ;

}

public veid paint (Graphics aql

g.5etColor (Color.black) ;
g.drawRect (0, 0, AppletWidth-1, AppletHeight-1);
for (int 1 = 0, i

ngléﬁos CPU friendly §8 feoqisd threaded [Qopdas keys dj: ood
cops[B: (38205
1. We specified that our applet implements Runnable.
We added a run method.
We added a start method.
We added a stop method,

el
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o
BaG: {E}
Object Orients Programming

Object Oriented Programming mefmné:of wadevep) [ogiqn fly
oleB88uaS OOPsum m§qé: =) programming défgoulaphn Cumiputes
woged  programming design gpion  oppS[ogulaopdn qm*s .I.nnamluun
Fomediaopd wéodd, naturalideasod §f8: eomod:gfoomemnd ao’.‘hu- 7 L
§ulaopdn  Various objects gpimafmnd:ofoopd: gé:faeviolaophn Oiijevia
g mpdpean classes gpim(uoad o properties qrigd bl
viours grimodc: %{:}:n::au:u?méu moce objects look o :r.m}n\'fr alieiin
behave oo mdoﬁ;@mﬁm&m@é new Dhjctlsg_p:r%mé: qefaulaaphn ol
objects qf:-:n% @Emég: @mﬂétmé nqﬁcu;mén a0 ﬂ?:']l!\.‘lh- q!nn‘:'l.
wferondgadal messagesgp:feo(l: systematic manneroodga(ad wgiop
W:ﬁ:é!l

GE:oBooad compulersgosal capacity 4¢ limimﬁun?qp:rﬁ oguipo’ )
w[a8§Ead: 3pS:c0digod natural behaviours gp:d, ﬂll.l'lhl.llﬂﬁ.ii?[.ml":! wnph
GaoorBadEd Programs goind cagcoopdn Javasopd qé: facilitiesyp o
§€a0p5 OOPlanguageondy [gdaopdu Javazopd egomagieul OOI tnr‘lp,ul
agl:@ﬁ@: mg@:ﬁq@mmf_@ém OOP languagessosodiaiornogt wund [u

3:'?:035? @5u1mu§u

Classes And Objects

Object s3aopden 20¢moped mepdmg) o) n?ﬁau:gé-:._nn :Jmpr-ui-l.-lu:
[880laopdn cpondeumnadonpd  object oadglsdacpde ﬁnlmalx:“.u:lmlu:lr
objects [sdoopdn o) objects ypioopd cogmepdoy mugrtﬁﬁo?:.:um: og
somdgmmoit: EE"F{‘E“ aaéys health problem sg) §ogc -I.'n.u ":'l’.‘.f
=0epo§ 0T ogp:dcoopde oo€aopd soepogyp: Iahicde spuf:ml.'tllr:
butes ¢ behaviours §edsgo} egqiudopiongtoopdn I attribules 4&
hchavinumqmﬁqrﬁ classendgod G&T&]éﬂ Class mé?aﬁ member g
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class & objects gpicd eslaoad opojqpial class oodq e apypia
class ooég1 soepypiel  class ndg mobepdegigiypal class CELTT T
§o300p5n momodoneon attributes gomady: 3 behavioursgs gadp: - §oopS 1
o0 evbgaopbeopd: class odqup B§Ea0a5n BBo: class yprooad
gEimes mé:mrﬁ@m%é: [eB20p5n Mr X Hod 06POFONBEUINIU
doctorsclassondgel ysoooda(ad(B: wgorenepod[gdanad MrYoopSeons:
doctors class e m@::ﬁgméqu o3 2oepogudaopd MrZ 2008
doctors class §, oo3uwggipods oapiss [38[E0lonuss

Mr X, Y, Zaoehiaopd doclors qpsat characteristics qpimfed [Of:
different objects 4p: [38[o300p5n G205 objects codget analog gé:e
variable ;mdgsémoy class s gl type of 8cdocenianpde

sfrmendmod 2o numeric types gpimefmnd: (byte, short, int, long,
float double, clar 3¢ boolean momdymenyn:) of copcoafBi (B
0038meon wmefomad type ;mdgeons class omdmed §fE:c05ms
copdn intel attributes 20p5 long 4¢ wopfuln spofel  behaviours g
oppSeardoopd: ranges o wopdli mfenidyoeonn  class int s¢ class
doublecfen differentbehavioursqp:ial differentattributesyp: §lenopdy
nt case > doubles case wfud weuddxdaé % operationo a3 wfmpé:
ogoBayrdonpdypd: §aopdn ogodaeniadiuss mathematical numbers Judon:
[oomi{raeasioops: wopplanad classes qp: [98[mEooudn oodg8annd é:ofai
ownattributesg¢ behavioursypisé classondgmfsd [opb8a0p5n mconiogd
char {.é boolean aﬁ_mémé: classes qp:s:@f: @&Eiéﬂmél

Teachers class cdgy soqpé:mpd[Biypal subclass oy fevoaopds
euzaonioop) classondgy [Bdevoupd subclass m8osm 3 meon mi2005)
wepln Class ;odpy objects wopiopé gymiean altributes 4& beha-
vioursyp: §fosoloouSn Subclassoodgen original class s attributes ypad
behaviours gp: lexoolaopdn cgw(Gé original classgo w§oons pemmntzoop
attributes qpig¢  behaviours m)03oopS: eogqulaopin vogadassd addi-
tions gp:aopd  woppSaopd  subclass gp:ndas @ogsodeol ogéennlanndi
Subclass csqad q&:(08:eqn0d original class 205 ofsa superclass [¢6
Sgaspiil puws 2odu numbersmoog:al general class oodgod of:en:8E
wpdi orijogé arithmetic operations gleoaopd +, -, + 4& / ogum behavi-
ours methods g [admoopin ofegnnd wofum fixed point numbers 5&
foating point numbersgp:se: numbers & subclasses aopasd [mab§Eann5

9y Java Program ming

Fixed point subclass ¢ number m:n'?:mogrﬁ ma{-:u@%ém Gé:
objects gpin} codgaopd % operalion ;g oRiemonudn Floating point
class objectsgpron numberszoiapiopé wap:§Saopd Emeayigeosn scienti-
fic notation §aopSi Floating point numbers ¢ subclasses (a6 float 46
double, fixed point num-bersd, subclasses mfse byte, short, intsé long
o3, [BSconfmoopSn subclass codgdogd el superclassé, properties gp:
w[G€ mapSiad: different range msd meqpulaogh special properties gp:

ﬁ@méu

Class date ssoga’ Java declarations gp:oneom

class date

[

int day;
int month;
int year;

1

:ﬁuu?na ?Gd]é1§: GE&EEQﬁ% EF"SJEéH

class date

i
int day, month, year;

¥

gﬁméap attributes iﬂ']:ﬂ?GE'J'JE: @m& ﬁ:ﬂa:mél aﬁ_uu?cﬁ date
class &, datapartd §oleso:aopdn Behavioural description §, m(go: part
ods(ados methods copd:§olean:aspdu dateeulyn epSanpd operationscoy
[GopGulepSed n To set a date, to print a date, 1o get a dale, to get the next
date, to get the previous date mogofsé csondgriuconn

Javags o) operations ooy [gopdas method cégiiulacpdn methods
3¢ date class &, definitions o [mp3egé

class date

{
//____ pDatalattrubutes).
int day, moenth, year;
I Methods (behaviour]
void set-date{int dd. int mm, int yy)

{ ¥: // Empty body for the time being.
void print_date( }

{ }; // Empty body for the time being.
1T only two methods for the time being.
%
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suiconiea daleof aaepgqs day (dd), month (mm), year (yy) ojei
value of cotqolepd set-date() Biegoas brackets mopéiy o variables
2 90 efmponoopSs print mopod epdaopSade dmpmGecicln set values
0} apopdn sdacdie classel members 4p:msd cfmpoconenn datad
methods qpr[t:nﬁ:aél

Creating Objects

20¢ classdateod o8[B5 define[GopdBiags of classel objectsgp:nd
afodpm§éaopd puwn class studentondy (coqpiarmigpium objects gp:
[6820p5n 0g080? classondy opdesonnboonionud) of géRaopimal 2é
date of 25:qulupda
class student
[
M Data
String name;
date_kirth date, joining_date;
i Methods
ff _ No method for the time being.
}

oy classgo birth-date 4¢ joining-datesfoon$ date objects gdg §aopdu
birth-date objectof message oodadBE:6¢ class strudent endayo birth-
date o} cgepeoiquudn caonddl statements co8y oqplEaopSs

birth-date.set-date (20,8,1986);

birth-dates¢ joining-date objectsgp:n} class 48538 somebogqaopSe
@o3m odel lypead audeaondangd date class[gdoopdn ojgdiponn’ date
classd, sg4o9m: [d0p51 eancdondaws dalam@ﬁa:rqumx"mé student
class [sd20p5n orf) objects qp:aspS student class &, data Jeops: efgoad
qeopin aijmeEmeydpecgun B{§oIE: Biegomadnsd Objectoodgpasgd
g, classel 4yp000568B: =[x classy data mfedeopd: ojraae

Javags wéee:eodaoph ooddondganad datacopd: (88§00 methods
qpicopd: [@8§capdn mdy, classmopéion @3 fjoopSn Pascal, FORTRAN,
C, C++0ja) language sogen maoodgduf mefmmndiye gErof 00
QOP languages g4p: wupoioopdmogad [ada0p5 ofjmemes o eqe
programs gpiogc  lest tpealears  dummy class w0} efmprdon
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[BE@:l[Be
THE NEW OPERATOR

a0& Javay classd, nhjcc’lma?rﬂ :E}&‘_n:n&fﬁruu'l uwul'hi'!-mﬁn"n -
fompr0pb

date birth-date;

a0’ objectoopS computerd, memory ¢ wgotaanulin N e
Bay8: Bolmyey opdesoamaulepd

birth-date = new date { };

Bre c§emdoopd memoryyo cpepp8: o birth-date object o St
20pSu Dateomnacd:{Bieq00s () Jupdn cBagodoopd maqp ool pin mew
operator o ad:q§ weeulis () brackets sfeopd: wewuls

¢ object még @cqﬁ@mﬁ qé:cﬁ ah:gEaoabn wuf  MlAlEIIRIIN

mo§c} wSg

date birth-date;

F A .other code
bpirth_date = new date { };
| f L other code

birth_date.set-date(26, 8, 1986);

Java o3¢ declaration § creation of  single statement codig b
sulé:ode)  solaopdi

date birth date = new date [ }:

Java terminology ¢ creation2op5 object oodget initialization coply
[edoloopby

wmog:wgmes mbgyn (declare, create ¢ set) action aj:gap state-
ment codgoopd: eulé:Eefgeiod [gdaopdn

Int x = 100; // new is not reguired!

Operations On Objects
we Javay methods gp:zo: defining 3¢ using o} gecosdmdyidyy
cagregrolepb test 1javao] [mpbaeamnts

class date

{

/1l Data {Attributes)

int day, month, year;
Mo Methods (behaviour)
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vold print-data{ )
;ystem.cut.print.ln
tday + *-"+month + =-" &+ year};
1
void set_date(int dd, int mm, int yy)
[
1‘.}1& = dd, month = mm; year = yy:
r ﬂ;ﬂ}" two methods for the time beirg.

}

gé:aopS class date moged [GpSgoopS definition mby [adoopdn date
classgo variables 5 glsda0p5 day, month,year syesleamn int type (data
items) §aopSn  date oodemognd  setting [qopdfeéionpgd off data moges
valuesaoosyos[ae: [38aopn o settingad [Gogdqf set-date methodosda
20p51 4005 method meooy o variable s values Geiog point [jopdad
(362005

method §, header 20p5 { woéadmme: [adoopSn Method§, body
op5 {46 ) [y wdé:doonSu print-date method o gé:all header g
(3€) [ropd omgofule qEiopS new objectof ojunyiod header ogé
gé:alieg g 'void'somio: §2op5n bodygo println stalementondgaonad:anad
set-date method 2003 @51 o1 46 variables maoges values Dy moy
swigaopdi gé:e), header go int variablesd:y: e[mpraopie cf: variables
o3 programming languages g2 paramelers ypiopeslooaby  Dummy
parameters gp:upcop: caT:aE.En mefmndign GE:ogaoad  method a3
seprdfjear dd, mm, yymoged od:cimens [sdo3mogod maqeldB:ol of
dummies codgdmognd myd int number, s3oupo5 xxa3ad int variables
Sjewpod Xx+yyoda) intexpressions qrimapiyqepdn dummies ufioiad
header of  cmociolmcdé: cag qaopSu

void set_date (int, int, int)

arijegioy Javag method § signature o calaopdn emocdul test |
classg af) method o [sdeocan messagea; cuoiooo:bygacle di). set-date
gl dotoopd d0objected set-date method wefmndieloafat: [3dondS =g
dl objectmg) mogadogpiaop) methodof ojgcagc di set-dateo) ap:aeadn

class testl

{
"public static void mainiString args| |)
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[

date d0 - new date( );

d0 set_date(20, B, 1986);
/4 setting to 20 Aug 1986
do.print_date( );

}

test 1 class oo main method § vooweseydiangd  date object
mﬁ?m@é} d[ln’} @Exnél @: 'ncw'n?::{.-:@: crenteoguméu qu‘gm
onslntign datend 20-8-198603 aarq'minsﬁ Eo.?ﬁméu @mﬁ mMessage
obgaopd setdatead printegdaopdn ) pro-grama} compile cpdfS: run
B csedilaiiGed quats

20-8-1986

wg test | class o} [@eq:{mpiepdn

clags test 1

{
public static void main9String args| ])

{

date d} = new date( }
date dl = new date( };
d0 set_date (20, 8, 2986);
dl = do;:

dl.print_date( };
dliprint_date( };

}

qé:m: compile E{ogﬁ@: runole smomulmolc: mefsqulepda

20-B-1986

20-8-1986

‘new's¢ create(gopdearn class dated, d1 objectof m8goud géapoon:
eaodoopd: set-date method of o5:(8: dateo settingefgopdod  d0date ¢
opiupaopdl apewpcd eepadfenanpdn printegdoims] @efusbao: oppdoopdi

PARAMETERS
Method 2525 infm‘malinnecpcﬁﬁﬁ_ﬂaogrﬁ standard way meoxy cf:ai
headingys parmnelcrs(dummics]qp:n’} @Eﬂn:ﬁﬁ @ﬁ:ﬂéu @E‘J@:?
method =5 messageagrsge) soodobed esapypiyn valuessoiquadn date
class § set-date method g int type information soo:cd:fsdeass dd, mm
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3¢ ¥y parameter ay:g §oopde gé:ofum set-date method of esooigodaf
mudeafgenn class variables gpifedaopd date, month 5& year o} assign
@[?501Hél

éelmprngs

void set-date (int dd4, int mm, int ¥y

message mﬁq eu:uéﬁt_ﬂm
d0.set-date (20, 8, 1986);

405q4yo o parametersgpioog [Fenéyéafaoniangd typesypn byte,
short, int, long, float, double, char 3¢ Boolean o cuaS: [88§Eo0pSn oBery
2p5 o§frondy BBafqs ecdeasdoopd: makfgend variable o value o
aep§coopdn o3efmngq cof programes int xx ) afmpnBig &0 value
20 assign cpdB:ogé coémeyfas 20 § coepyo  variable name xx of
25:£E[8: smondul message of cepupds

dl.set-date (xx, %, 19B6);:

dd, mm, yy dummies gp:f} assignepSauad cgepoy 005903 B:Badayé
200y eepfaciongd xx=204¢ opaopdn Xxup copf@éiangd dd=xx4¢apoopu
o3gawpd myrdmeos 10+ 10336005 44 104 62025 expression
Bogogué [gdaopSe typesgp:oy [HooéeodifeéioonS parameters :20p5
wfso: classmq) ofcops: [65§€ca0:0050 puws gy method declaration @
xyz (date dd 11, dd 22)

GE:oopS date d04é dl of [BoSempbauade yodqfyn general classes
qpien orjjedod objects germogmd value ;ody ofuwnod expressions of
assignfgepdat ofedbécln mdmndiyn value, expressions go:n: [38000§Ea
ofieanclopé [BdaopSn d0gé dlojad class ef w=g). objectal current
value ofor con:§§aloopS

Returning Values
[G:80p5madigo method 55 messiage mbg Gegen method 53 infor-

mationceposfigéearn parameters gp:f dfmsicogod co[8:Bu oBeasS gé:
a0p3 mnﬁaauﬂce]n?é:mﬁ:mé?m [s8ula0p5s Method 2opd o) param-
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eters yperpfuodg)fean message sender 2303 information [§eso:§ul
Message sender =823 method oodge informationof muied 04 §¢a0cd
[e3ebleag

an€aopS mathematical objectsal classondgyé odsondoyé cuioonionpd
jolo5d, square (third power) o egodgirdeas methodeodgol woSyodeo:
comqupdi [Brg g} caller (message sender) 803 [0£80lepdn Javayo
cmooolmeRé: relurn statement ofadifS: [Gopdgconpda

class testmath
{
Jf___ Data [Attributes)
Mo Methods (behaviour)
double testsqure (double nn)
// return type double; not void.
{
returninn*nn)

)
{f only one methods for the time being.)

class testl

i
publie static woid maini{String argsi ])

{

testmeth mm = new testmath{ };
double xx;

®x = mm.testsgqure (3.0);
System.out.println (xx);

Hy

out putgs 27 [sdaop5s

testsquare method 2025 brackets o3y expression sl valueod [G5qqé
return (...) statement of oh:2opdn meoly eodfugrdmodc: nn*nn 3o
apmqedeuifaff: odslopd: ogedgedoopdepd: §oocd egordiondspdion
ogeigei[B: valueod temporary variable o :S{;:m:ﬁ.'lél @:vf cﬁ value

o} [Boopde

double testsquare (double nn)
{
double temp;
temp = nn*nn;
return (temp);
]
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opmReSeepioops G lype codganas class 00694, =4, object o3
create ﬁc\?rﬁu‘j génog:i:ai ﬁ:uéu poes mysdode class date muaé:?:r
cuicomicarn dateel nextdated] ogedgodqf methodcady malessnndol

opdn code [ué euifoays

date next-date { )

{f return type is date; not double or woid.
{
date temp = new date{ };
{{ temp stores the calculated next date.
/Do the actual calculations here....
raeturn [temp) ;
1

emmmio) :n::ﬁé:eq:@: G-E}T:!.'?:uéu

dl = di.next-date [ };

cgmsl dlogé d0af nextdateof a88:0laopd

Return statementaops methodeden egepypiogé m[Bmqp:[8: 3686
a0p0e &) exccutecpdonpdmes] controlasa$ gedgd:od message sender
Bajo} [08feorlaopd cmondul return statement code oy  execute

ooySgsaln pow

class testl
[
int max({int a, int b}
{
returnial) ;
retun(b};
1

crror UJ&?GU:U.I mél

testl.java:6: statement not reached,
return (b ;
1 error

numbers 4de maximumad cgedgrdooyd camnmol BojE: enpulepd

class ccl
{
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int max{int a, int b)
{
if {a=b)
returnial ;
else
returnib) ;

H
}

asé bei valuecolyoopdd) return statementsdgy ooog0jam execule
codaopdi cmnndulmofé: [Gésodeqagfeopd: cgpdean effect qulupe

class ccl

{
int max{int a, int h)

{

if {a»b} returnfal;
returnib);

}
)

o' 20p5 b cood{aBiog€ veow return (a) statement of [gogolepdn
[Biogd controloops messagesendersd giodq)é: [Gfempos(3: ayé statement
return (b) o mcdcl ogooagggeprioopse

Bouned ‘a'oopd 'b'oood cudoopd ajewpod oppdegie if conditionopd
voow return (a) statement o8 glofdeonsod control copd  next statement

tﬁg&a:@: returm {b]n? [ﬁcqfru'rﬂél

Returning More Values

JAVA ¢o method codey retumn statement offgods) message sender
2823 information(G§§a§ $pS:008p5:000 foopdi afeadd geiaopd object
mbgadom modmmy [sodgélgaopd Objectsondgooad 8 back 0450
005 casegs moopdlepSepdin gé:fdangaa} ddqiag euieonica point
mégal x5é ycoordinates gp:cf cpmgedean get-xy( ) method odg§
wop51 cf pointoogS xsé ycoordinatesgdgoyfus sudloE: od[Body 485
ol oprd@edaopdn get-xy (Ymethody valuesgp: ogeaga(: DFaomeonagh

Javago parameters 589 o3wopod return statements ¢d30f o35
wfgopd§euln melgoopS object oriented fashion ooégaen: coomfadifet
qfi§Eaopdn x4¢ y(sfunad | g ofeuped | oondy) objectsypioogd opicy:
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wsonSedfouln wefgmeon qiigficcniné [B6aopin cdaded opignad
separate methodoodgn} m8uoudgé:oly Brogé ogdoopdmslyn aoéecgpeon
methodenazed :IE‘-:{ﬂ " mﬁqq}u;é get-x()4é gﬂ-}f{}:ﬁ Falefe: eanEq
olopdn Sfeadh return [GfeooupSn (sds sJuunoh gogoonidean) objects
412005 B peS:c08:c0p4n 008g0fondy sondedesfmasplms] osocsedyn}
gé:08€aq [Fron[o3pdoln

weuly pownoyé wa), point & coordinates gpiaspl moponny 5§
s4[r300pSn ‘point’ wpesTeom class 08903 q&:BBiegncd smondolmodé:
sep§Eaops

class point

{
double x, v;
ffeiiaies Jother things,

}

[B:oq€ ), point objected x 4 y coordinates gpiof cgedgmicam
get-xy( ) u?caTm method mﬁqmnﬁ get-point { ) 32@5 method n§

w8goubycadll: o point object of [Gqfeons code[GE cudfGegé

polnt get_point (....)
/f This returnd a point cbject.
[

point tmp;

o S actual code
temp.X = ...}
Cemp.y = ...f

return(temp) ;
}

smomulmodéoopd: eq:féaopSn

point pp = new point ( );
{f....other code.
PP = get_point{...);

S5 oiecsg osHfgoSog: rtam it odgmaponby
s[eduegadmdogé ), nonobject oriented thinking s [363EcE03 o[
q-E:fﬁ Gﬁp&ﬁ%@:m:u‘ll
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Javago Indirect Retuming 2op5 parameter mbgm{geafican object
o} modifyGepb§EacpSn cefonnt chambaopdogaqyqpit [qepdoopiesepy
modify-point (point p) method cody §§¢a0p5n Brogé egoodads pal x
3¢ yof values aoodyodaepdn a3elomd

void modify-point {(point pl

Folbacasse w0 e your code.

oSSy

point pp = new point ([ };
Flaae other code...

modify_point (pp) ;

wobagen o) method 4é meule get-point methodfoaoiopé [Eogoguoiad
ﬂq@n@uﬁl i ej) method ::DE': user moge  defined objects qp:rﬁ
centeont: mogbegdacadn pre defined types (byte, short,..) Y TRogos
wepdecySuln ddelmpé o indirect method of 2p:(5E:[sc values GBiqfee
wp3pa] B egpégproopdn

The This Facility

Javasog$ eooné:adoopd method codgaacyéigo objectad Bcfqs faci-
lity oodpeu:asale cE:en ‘this'eommiofafoiS: [jopbaspde pues 2oespaopiass]

do.get-date { J;

set-date ( ) mopéig ‘this' 2005  do object of  ojuSesifgospSn
wfgorgpbi{adenoyS

dl.zet-date { };

'this'emm:cd:aopd d1(d0s36uy05) objectof sfedaspSu eusopuymo:leé
'this's, facilityoop5 oppdaops classé 409 apugod sbaammgear objects
g’ wedogud cfaopdmsl cmboopdn [B: codads methody cford]
soméidlasgli puws datessdpfodomg mpfegdogaican e aedypia} ozdag
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method exég¢o
int elapsed (data othi; (..... };
bgﬁ method 20p5  class date § member ooy [gdoopdn gfnand
M§gFagoicarn eqgpioy inlvaluecndam(d [GEeu:ulaopdi d0s¢ dlooph

Rcgdagocanegypiad ogedgndcoopd dates 85[G80pSmsl 208 mes-
sagemﬁ? GU:ElUTHéu

o = di.elapsed (dl);

xxo0p5 result [§dopd int variable coég (38205 d0meoz05 elapsed
()} 20¢ mad:[g[8:Bn elapsed () method mogtign this emnzadicops d0
3 pgg:oloopSn oth parameter 5355 [6050g:00p3 di e agdaoal 0éapd
d0el elapsedo} comé:mompdim parameter cody mgd ¢E:03 ofGoSemp
clr;m:tﬂu system oo wge qE:aﬁ:ﬁcEnE:tﬁ ﬁﬁ%cﬂ:ﬂa:méu

905490 d04E d1 gdgapiaopd date objects [6SaopSmaga’ oppd0pd
job of [qepde§ emond0l message of sqpmod): eqpedquleosiannly

o = dl.elapsd (d0}:

aj] case ¢o elapsed ( ) method mopé:e this' word 20p5 dl o}
RuSenfaopSn 'this' emadimns: g elapsed of podordfuc
“‘I:U‘-Iué"
elapsed (date oth)

{
if (this.year == oth.year)

b e details here..

if(this year<oth.year)
Pl e te details here..
}:

f......details here.

} /4 end of elapsed

Over loading

e3¢ ewifpooaicor date class of cepfipbaemnts

class date
[
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/¢ =Data {attributes)
int dayJ Month, year;
// -Methodsz (behaviour).
void set-date({int dd, int mm, int yy)
{
day = dd, month = mm, year = yy;
void print..datel )
{
System.out.println
day+"-"month+*-"+ year);
1
// only two methods for the time being.

}

qé:ogé int valuesg ?c\}:crsue[ﬁ: dﬂtemugrfo'gcu:cm set-date method
mi?ﬁmél ajenod opaliear col gaﬁy date:nmﬁmﬁqsu:mémé Seunod
DEE:DEt date?é munmcngr:r? mﬁ*nﬁma{aé:y’: GE}'JE‘:SHEMDB ﬁuéu 3
mc@mcwp mﬁsuﬁﬁ: 1996, 1996, |9‘9‘ﬁc$v_ mﬁﬂmﬁﬂm:q&aéu o ot
JavaoopS default’ values o3aj:ea0n datec definecpdd gélgeon over-
loading method o} m:t.ﬁmél

oj) method meo

void set-date (int dd, int mm)

{
day = dd; month = mm; year = 1996;
bi

gé:opé set-date name gi¢: opoopde 286205 day ¢ month parameters
§dpa00 dlodaopdi o) method 20p5 gdeogigap: slodeuleos’ =feo:
method qp:géaacy date class oo o3a3:8Ea0p5 md), d0 objected date of
wodgodad emondol message §oyé

dl.sec-date (8,10,1996);

3 parameters 4¢ old set-date o aj:s0pdu

do.set-date (8,10); cpgjors seqpogié systemanpl mavdewdfdoriod sel-
date 5ob:[B: codgaéiup 4o:c0piB: o0l meydmohepdanpd wfgo: set-
data method o3cop5: eusfod) quleaniaopdn

void set-date (int dd)

{

day = dd; month = 10; year = 1396;
i

Brogé doset-date (8);up cuiegé date o} ofomign wodgoiafupd
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orj) over methodsgp: w:03:0008 8-10-199663 dategs wodyodeo:olanade
methods yp:0} wdd @ohilgenronBE: s cEiodel common name o3
overload [gopdeu:clanpdn gé:cné set-dale method o} overload[gopSE:Bn
godqiyo overloaded method oiog0pd oppSaopd class go §oogaopSu
i ordaBogé wopaBonad signature §olepSn parametersypisi number
4p: cppBeondeopd: gliodai typesajewpod classes gp: wopaSoyé signa-
ture opf:0p5n eo0iil methodsypiop wogoBeas signaturesqp: §fBoopSH

set_date (int, ‘int,int);
set_date (double, int,int}:
set_date (int, double,int);
set_date (int, int,double);
sat_date (double, double, int);
sat_date (int,double, double);
get_date (double, double, double);
set_date [int,int)};

set_date (double ,int);
get_date (int, double):
sat_date (double, double);
sat_date (int);

set_date (double);

set_date ([ };

Overloading methodsip:aop3 ewonbulmdgmegaéan? masodeiennssdn
on woppeaon signatures gpre egrgodapigl §aopd
Jv Class o3 define opd[8:ego05 eq¢ codeymn) wobfodcasd over-
loading nﬁ cdpeond @:mﬁ:@@ﬁ:@é Gt: class o m@mﬁ:
G5 RSocSs
Constructor
Javago "new’ operator of apioopdms| new object ;odg create opdy

20p5n  géonpdesonndyopE  system 20p3  object mogos  wéenqesn
memory qfugy constructoruy esleas methodadsa eslugaulepde aoé
| constructoro} wespgieanieandoopd: systemaa Hmogdd wémogod
[iewdlBes(En constructorasg’ classgé mepSopaoopSadfatiod s0a3fgeulepdn
Javago codal own constructor ofcopS: define [qopdoon:§éclanpSu g
20p classaé wepiogadE: wE[gopdyéeanmipmnioia’ [gopdulepbn o3[Gé
systeman default constructory [fegdearn mipypadoops: [Go98c3§upSe

puen dateclassg aggdodei set-dae methodaops dateod 03905005
S [epduloopdn [B:ogé constructorendy fopde void' ermoiedial b
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[B: datec} mupdondy efuné:qd [gdoloopdn qé:ma: ogqdopsil class date
eBpient
clags date
{
//Data (attributes).
int day, month, year;
/f Mathods (behaviour).
date(int dd, int mm, int vy}
// constructor
i
day = dd, month = mm, year = ¥yy;
}:
void print-date({ )
{
gystem.out.println
[day = *="+ month + “-* + year);
1]
// Only two methods for the time being.

1

constructor o} codslcodal o:§éaopds
class date
{
/f Data (attributes).
int, day, month, year;
//HMethods (behaviour).
flonr method & 3 Consrtuctors,
date(int dd, int mm, int yy)
/} constructer 1
{
day = dd; month = mm; year=yy:
¥i
datelint dd) //
{
day = dd, month = 10, year = 1996;
¥z
date(int dd, int mm)] //
{
day = dd; month = mm, year = 1936;
}o;
void print-datel )

{
System.out.println
day+*="+month+"-"+ yearl:

constructor 2

constructor 3

The Finalize Method
Java oopd soéeo[Goonionpd class ojéiopé fimalize vpeaon special
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method oodga} define(gopdd mgémeqiondsy cusoloopdi run time mcgé:
ogc Javaosab classsi object dg0d csepodYoisuIcas memory o
pegaugeyoopims] o method o} medmeaypad ealupuloopde finalize
method g Engém.iqﬁqmaﬂwmé special fontendg sfeupod
géoonieon §Endad [Géo resource gpiad sudgpicocar code of eqo0¢
20p51 S, memory cogndeony sulgp:§ecduln mefmadigo Javaops md),
Sqepeagy? Gliopel maygoopd suoopugmenf@éeors wéegoieqesoy
programmingeogyn GE:aopducimbeniooph: ood) casesogeneomcimnbaspdi
gé: method go

finalize (...}

I [P write your code

Static Data And Methods

sooopaymeslsl 20fa0pd class oadged define [JopSaopSi oegnas
declare, create[gogSS: =) class (d0gé dl)ypiogé classeh objects gp:
of mad:gooade Objects cndadyn ge:ofd, mpulSE dalaed methods gps:
§lez20p5n d0.month &, value20p5 10[gdqepsy onddjpoopdieo dl.month
§, valueoopd 6[sdqupdn aofoop d.set-date o cspoimal d0# sel-
date method ojoj:aopin gé:opé di.day, d0.month, d0). year values qpod
&[goE:ef qoopbn gf:aopS dlaf egnlear values gp: (d1.data, d1.month,
dl.year) 5¢ woondefcols

mubcucfedfed of class & objects Tooyimogod mgpiad: data
methodsgp:m(ss classoodgen md), datagé methodsgp:ef coSfoBeBdlanabn
pows Soomrgendaad afudenifgoond elassondy Gaopd members mo:digo
oppSa0p5 surname §updn cdefmog sumame of object variable codgmfad
c[mpregdoopd: mafpedoly class § objects woiej:ad common class
variable cdam(ed cwd(gondalapdi mfgoipuenmdaes  lawyers e
class ai objects meqmognd [sdaopdn gﬁmcqmnﬁrﬁnﬁ class o2dgogian
variable mégmlue mpnffiy  classal object wnekof opaled value
[Go0€oopbu €03 [geodad datum (variable 2y object) & ege 'static’
omniapiondy coaflaepdn subjectondayn qffean eopiavgpia qpo’
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i o0050G: oqpishf§8§Sang} oyoSaprasgd wciimoged e ¥y
empéion: mié:ﬁmu’gﬂ% datumcocs classdmum:n[-.::-é mm:mémél

class marksheet o soSfgolepdn

class marksheet

{
static int max-marks;
int marks-obtained;
4., .. ocher things

)

ﬁ variable max-marks o} 20€ code & mﬁﬂ'ﬁw méf?:méﬁ??@
initialize ogﬁméu] aopin
markshest . max-marks = 100;

definings¢ initializationo} osdgespdigdeopd: euléodeui{gdéoloopdn

class marksheet:

[

static int max_marks = 100;
/fdefned and anitialized also.
int marks-obtained;
ff.....other things

Organization mdéamoyod  organization o foundation date 20p5
employees moiod:mogod  opploopdn  ofefoeé  class employee of
w0odgcdoopdmsl gé:o} class variable oodgwmfedarn efmprancilaophi
"static’ em:::c'@:ﬂ% :ﬂ:}é:ﬁqﬂuél

class employee

{

ol NN g e Data

String name;

date birth_date, joining-date;
static date FoundationDate;

P4 R e Methods

P T Mo method for the time being.

Code & w4 csepyo employee si variable ee 1 of smondulmd}é:

sfmerfl:

employee eel;

FoundationDate o a0oS¢odgéoge
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employee.FoundationDate. Set-date (20,8, 1886) ;

up eap§éulaopSi

aofaops  static variable sémop mdgoady [opbaopdms] s§eupod
printepdoopiaaali objectnamemon: class name o :-?:;Eﬂ:::é- ::305-1643
[68fsd qé:m0p3 goeoggonds wuoduln class datum 20p5 object datum
BopeBeopd: @adioduloopsi

eel.foundationDate.set-data (20,8,1986) ;

afjoasfeopd: eq:gEaopdn cppdanad mydypren static methods g’
mé: ma?:@@mél
§8: meo0iBodoqod puened ewdfgeoniulaopbi

class cecl

{

void xx{ |}

(Systemout .pribeln(*xx inveked®);)

static void yyi( )

{System.out.println{*yy invoked"};:}
]

class testl

{

public static veid main =(String args|l)

{

clobjle = new cel( );

System.out.print

{*Using object objl. ..."}:

obil.x=( );

System.out.print

(*Using class col, ...")

ec l.vy () : )}

output g

Using object obj 1........ ®¥x invoked
Using object obj 1 : yy invoked
Using class ccl ....... ¥y invoked

yyO method 2005 static [usoopSn eodfoulmodc: class ;g Bewncd
object codgaf message§EE5E cort:alftulais mErmsuniogd xx
() 20p5 non-static method 0y [9620p51 object codgmon: class o
message co:g[a€:B¢  no-static datum sJuopes  method o qo:mbad
@tm:cmf: compiler 2005 emacdul error o Gog aapdu
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testl.java:20: Can't make static refrence to method wvoid xx(
1in class ccl.
Col.xx( };

Y

1 error
wgondsl ‘static’ & Bferomemody [mpd(mds

Class ccl
Enr. value;
void vyl )
iystm.nut..prinnln:'ualue = " » wvalue);
-t:lml;s: o2

{
gtatic cecl iiii, hhhh, // Declaration.
/i-_ Creation inside a block.
static {hhhh=new ccl( }; hhhh. walue = &;}
f/-=Creation inside another block.
static {iiii=new ccl( }; iiii. walues5;}
]
class testl

{

public staie void main({String args [ 1)
{

ced objd = nw cc2{ )i

system.out.print

{("Using object obj2 and object hhhh'};

objl:hhhh.yv( };

system.out.print

["Using class cc2 and object iiiiv});

cc2. 1iii. vy ( );
)
}

output g2
Uging cbject obj2 and hhhh value = 4
Using class cc?2 and cbject iiii value = 5

Class cc2eo classcel @i hhhhg¢ iiii data §oopdn 40q00:03 static
1.5 cudfoaopie .}E?c\}:rﬁ mﬁa@qamé:?:: @% static blocks mngé:
mﬁqqaﬁ?: initialize oydaopdn géaopd Qémmﬁmu‘i?@ﬁ@: gé:n} og
odod [mpdfpauln static block endgoopd static datum onéseil declaration
cpdicqond class mopé: cdeqqyn [sdeuT§éanpdn meuly puwncyd
[Boomaopiamacie: class mogéig eoppdoopdesepypiyo  data eogod G
initialize [gopd§ static blocks gp: mypim(do: §8Ea0p5 oulputo? eol§od
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o5 single static block mésoadiign céiofmoaind oon:figEanply

class cc2

{

static cecl, hhhh; 7/ Declaration.
// =Creation inside a block.

static
[
hhhh = new ccl{ }; hhhh.value = 4;
1iii = new ecel{ ), iiii.value = 5;
} .. end of static block
}
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Java Servlets
Servlet gpsnopS  web conncction &, server side g0 eanEgrdean
program coSgp: [a8olaobn Serviets ol mofjrmofaoéypi} goiopdag
sofgn Web browserypiaé server gpioogd usero} enqgbgafing opdf
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Mail Extensions (MIME) o3 gﬁqéguﬂanﬁmngrémn?:@:ﬂméu puen
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ombad, Hypertext Markup Language (HTML) source code o text/html
&, MIME type ey folaopdn wg dynamic content o3 epiea(mpduln
Online bookstore caépa0p3 ook prices, avilability, orders ogo(at
dloéearm cpbegiqpean information o) 236:20p5:q1¢ database codgad:oopd
Bul§n gé:oopd Web pagegondaog customers ypiadal o information
o} moguloom capodfiyaopdn Web pagegp:al ooygdymoped database
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coaceadc:g gE:oopd HTTP request ¢ datasoiegsé HTTP responce
Bod data cqqf [GopS8Eeas Common Gateway Interface (CGI) o}
esloop interfaceondppondand Webservers¢ sonSogodsaondn mdfdfeas
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Securitjf' Server culy Java Security Manager a0a5 server ma-
chinecaly resourceqpiof ooooguiag oo:fidgndgpio’
Jbgoeopdn mgf, serviet ypiad ugapejafS: mwef08
Ry vqenny 20éeoyqelondn

Functionality  Javaclass library & [epSocar functionality g> serviet
mbgry  madioteoaopde Ge:opd  socket ¢ RMI
mechanism goodsog applets, databases 5§ vope’ w=fe:
software qp:g-@ mn%agu‘:;rgémpéu

¢ servlets mefoiné:d JfE: cooomqy Sodmcomaofayd Sun g€

o3 oxBmaommagudfué cpéuceufadoln Serviets APl meconnd

mogliears Web servers mafjudi, servletrunner of ealod §e§olaopdu

120 Java Programming

Java BEANS
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Java And Networking

Javaoopd network concepts soioj:gé wpdad soodedaocds Javasog
§8:000: VO interface stream of g cpéEé:[Bcopdieonnd:  network
odecgpnd /O objects oopdeaoandad ofsadaopd featuresgp: culé:oopl
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Java Swings
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panes, scroll panes, trees §¢  tablets gpofeopS: co:aopSi Button 030
familiar components gpioogé  swing opé §ogdeant éaopdn puwn
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gEwo  clientserver software components e develop cpdad
ap:§03 classes mgondy [B6ooudn 20fa0pS mfoicyn weh's A Client
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cusaopin JDBClibraryopé database usagesé sonbolean meplmdsdmognd
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