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RAP T - A  

 
TINU  - 1  

NOITCUDORTNI  TO AJ VA: avaJ  dna  avaJ  ;snoitacilppa  avaJ  De tnempolev  tiK  ;)KDJ(   
avaJ  si  pretni r ,dete  etyB  ,edoC  ;MVJ  tcejbO - detneiro  nimmargorp g; elpmiS  aJ v  a  

margorp s. ataD  sepyt  dna  ehto r :snekot  naelooB  ,selbairav  ,tni  nol g, ahc r, o ep rator  ,s  
,syarra  etihw  secaps , li ,slaret  gningissa  ulav e ;s  nitaerC g dna  destr yo ni g o cejb t ;s  A cc e ss   

sreificeps . epO r ta ors and pxE r snoisse : Ar emhti tic srotarepO , siwtiB e epo r ,srota   
lanoitaleR  otarepo r ,s  ehT  tnemngissA  ,rotarepO  ?ehT  otarepO r; O ep r ta ro  Pr dece e  ;ecn  

lacigoL  ;noisserpxe  epyT  sac t ni g; Str ni gs lortnoC  :stnemetatS  noitceleS  metats ent  ,s  
noitareti  ,stnemetats  pmuJ  stnemetatS .  

6 Ho sru   

 
TINU  - 2  

SESSALC , ECNATIREHNI , PECXE T OI NS, :STELPPA  :sessalC  C essal s in  ;avaJ  
alceD r gni  a ;ssalc  ssalC  eman ; repuS  sessalc ; ;srotcurtsnoC  Cr ae t ni g sni t cna se  of salc s;  
rennI  .sessalc  :ecnatirehnI  ,elpmiS  ,elpitlum  dna  levelitlum  ;ecnatirehni   ,gnidirrevO  
lrevo o nida g. noitpecxE  gnildnah : noitpecxE  gnildnah  ni  aJ v .a  T eh  telppA  :ssalC   owT  
sepyt  fo  ;stelppA  telppA  ;scisab  telppA  Ar ihc t ce tur ;e  nA  A elpp t sk ele to ;n  lpmiS e  

telppA  yalpsid  ;sdohtem  gnitseuqeR  ;gnitniaper  gnisU  t eh  Stat su  dniW o ;w  ehT  HTML  
TELPPA  ;gat  ssaP i gn  sretemarap  ot  ;stelppA  )(esabtnemucoDteg  dna  getCo  ;)(esabed  

txetnoCtelpA  dna  ;)(tnemucoDwohs  ehT  pilCoiduA  ;ecafretnI  ehT  elppA tSt bu  nI ter ;ecaf   
tuptuO  ot  t eh  Co sn o el .  

6 Ho sru   

 
TINU  - 3  

MUL IT  EDAERHT D GNIMMARGORP , NEVE T  :GNILDNAH luM ti hT r edae d  
:gnimmargorP  tahW  era  ?sdaerht  woH  ot  am ke t eh  ssalc es thr lbadae e; Ext  gnidne  

;sdaerht  gnitnemelpmI  ;elbannur  ;noitazinorhcnyS  gnignahC  etats  fo  eht  ht r  ;dae  
dednuoB  reffub  ,smelborp  daer - etirw  ,melborp  ecudorp r-co usn mer pro lb e .sm  nevE t  
gnildnaH : owT  tneve  gnildnah  me smsinahc ; ehT  noitageled  event mo ;led  Ev ne t ssalc es;  

secruoS  fo  ;stneve  tnevE  enetsil r ;secafretni  gnisU  ht e led ge ation ev ne t mo ;led  padA t re   
;sessalc  rennI  sessalc  .  

7 Ho sru   
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TINU  - 4  
:SGNIWS  :sgniwS  The or snigi  fo  wS ;gni  owT  yek  gniwS  ;serutaef  stnenopmoC   dna  

;sreniatnoC  ehT  gniwS  ;segakcaP  A elpmis  gniwS  ;noitacilppA  Cr etae  a niwS g A lpp te ;  
lebalJ  na d ;nocIegamI  ehT;dleiFtxeTJ  gniwS  ;snottuB  aTJ bbe apd n ;e  cSJ ro naPll e; siLJ t;  

;xoBobmoCJ  lbaTJ e.  
7 Ho sru   
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AVAJ  2 ESIRPRETNE  NOITIDE  ,WEIVREVO  ESABATAD  :SSECCA  revO v wei  o  f  

EE2J  dna  J2 .ES  ehT  tpecnoC  fo  ;CBDJ  CBDJ  revirD  ;sepyT  CBDJ  akcaP g ;se  A Br  fei  
weivrevO  fo  eht  CBDJ  ;ssecorp  esabataD  ;noitcennoC  gnitaicossA  eht  CBDJ O/  CBD  

Br egdi  htiw  eht  abataD ;es  tnemetatS  ;stcejbO  ;teStluseR  Tr casna tion Pro nissec g;  
,atadateM  ataD  type ;s  Exceptio sn .  

6 Ho sru   

 
TINU  - 6  

ELVRES T :S  ;dnuorgkcaB  ehT  efiL  elcyC  fo  a ;telvreS  gnisU  tacmoT  for eS vr  tel  
;tnempoleveD  A elpmis  ;telvreS  ehT  telvreS  ;IPA  ehT  avaJ x es. vr el t caP kag ;e  Re nida g  

telvreS  etemaraP r; ehT  ptth.telvres.xavaJ  ;egakcap  nildnaH g PTTH  Re uq ests na d  
;sesnopseR  gnisU  ;seikooC  noisseS  Tr ca k ni g  .  

7 Ho sru   

 
TINU  - 7  

,PSJ   :IMR avaJ  evreS r segaP  :)PSJ(  PSJ , PSJ  ,sgaT  ,tacmoT  tseuqeR  rtS ni g, sU er Se iss o sn ,  
ooC ,seik  noisseS  O cejb ts. avaJ  etomeR  dohteM  vnI o ac tio :n  etomeR  dohteM   noitacovnI  
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TINU  - 8  

ESIRPRETNE  AVAJ  :SNAEB  esirpretnE  avaj  ;snaeB  tnemyolpeD  otpircseD r ;s  isseS on  
avaJ  ,naeB  ytitnE  avaJ  ;naeB  egasseM - virD ne  Be ;na  ehT  RAJ  F eli .  

7 Ho sru   
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TXET  :SKOOB   
1. avaJ  - ehT  etelpmoC  efeR r ecne  – trebreH  ,tdlihcS  7 ht  ,noitidE  ataT  M Gc r  wa  

7002 ,lliH .  
2. EE2J  - ehT  etelpmoC  ecnerefeR  – miJ  aT ,hgoeK ta M Gc r wa  ,lliH  20 70 .  

 
ECNEREFER  :SKOOB   

1. noitcudortnI  ot  AVAJ  rP go nimmar g – Y. leinaD  ,gnaiL  6 ht  idE tio ,n  aeP rso  n  
,noitacudE  7002 .  

2. ehT  EE2J  tuT ro lai  – einahpetS  ffodoB  te  ,la  2 dn  ,noitidE  aeP rson acudE tio  ,n  
002 4.  
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U TIN -1 NI T CUDOR T NOI  OT  AVAJ   

1. udortnI cti no  ot  avaJ   

• vaJ a is an ob ej tc -orien et d p or g immar ng al ngu ga e eved loped by Sun  
Mic or sy ets ,sm  a c apmo ny eb st kn nwo  rof  its h gi h-end Un xi  krow ts at oi n .s   

• avaJ  si  ledom ed fa t re  C++  

• avaJ  al ngu ga e aw s gised n de  to be s ,llam  s mi p el , and p ro t elba  ac sor s p al t mrof s  
and o ep ar ting syste sm , ob ht  at the sour ec  dna  at the ib n yra  level  ( rom e oba ut  
th si  al et .)r   

• avaJ  la os  p divor es for p ro t elba  p or g mar ming iw th pa p stel . App el st  pa p rae  in a  
beW  p ega  mu hc  in the s ma e aw y as mi a eg s od , b tu  un ekil  egami s, a pp el st  era   

yd n ima c and int care t  .evi  

• pA p tel s can eb  su de  to c aer et  an ami t snoi , gif u ser , ro  aera s ht at can er ps ond ot   
ni put rf om ht e daer re , mag se , ro  oth re  in aret tc evi  ffe stce  on the s ma e W be   

p sega  oma ng t eh  et tx  and g ar phic  .s  

1.1 avaJ  sI  mroftalP - nednepednI t  

oftalP rm-i dn ependence is a gorp ram's c ilibapa yt  fo  mov ni g ae s li y from one  
com retup  sys met  ot  rehtona .  

• P al t mrof  in ed pen ecned  is o en  fo  the om ts  sign ifi cant avda tn ega s aht t avaJ  has evo r  
to h re  p rgor a imm ng l na gu sega , p ra t ci u ylral  of r sy ts me s that n dee  to work on am ny  

ffid e er tn  p mroftal s  .  

• avaJ  si  p al t mrof -in ed pen ed nt ta  htob  the s ruo ce and the ib n yra  vel e .l   

1.2 avaJ  tnempoleveD  K ti  )KDJ( - B ety  c edo   

• cetyB od se  era  a set fo  instruct noi s that kool  a ol t ekil  am hc ine c edo , tub  era  n to   
spec cifi  to any eno  p or c se s ro   

• P al t mrof -indepen ecned  od se n't ts op at t eh  os urce level , h vewo er. J ava  ib n yra  elif s  
era  la so p oftal rm-in ed pen ed nt and can r nu  on multip el  p al t mrof s iw ht o tu  the n dee  to  

er c mo p eli  the sourc .e  avaJ  ib n yra  lif es era  actu ylla  ni  a mrof  c della  yb tec edo s  .  

1.3 ejbO ct- detneirO  Pr argo mm ing  

• Many fo  'avaJ s ejbo tc - eiro tn de  c no cepts era  in ireh t de  morf  +C +, the al ngu ega  no   
wh ci h it is ab s de , tub  it ob rrows am ny con ec pts morf  o ht re  ejbo ct- eiro nt de  al ngu ega s  
sa   .llew  
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• avaJ  inclu ed s a set fo  c al ss  eirarbil s ht at p divor e ab sic ad ta typ se , sy ts me  pni ut and  
output cap iliba t ,sei  dna  ot reh  tu ili ty uf nct  .snoi  

• These basic cla ess s are ap tr  fo  the Java development kit, which also has classes  
to us p op rt networking, common Internet orp tocols, and us re  interface toolkit  
fu tcn io sn .  
• Beca su e these c al ss il rb aries ra e written in Java, they are por at b el  ac or ss   
plat rof ms as all Ja av  ap lp ica it ons a er .  

 
4.1  gnitaerC  a elpmis  avaJ   margorP  

Hello W lro d example :  
 

lc a ss  HelloW ro dl  {  
pub il c ts atic ov id m ia n (String arg ][s ) {  

syS tem.o tu . rp intln "( eH llo W ro ld! ");  
}  
}  

 
 

This p rgor am has two m ia n ap r st :  
 

• All the program is en lc osed in a c al ss ed fi in tion—here, a cla ss  called  
Hello W lro d.  

• T eh  body fo  the prog mar  (here, j su t t eh  one il ne) is contained in a met oh d  
cnuf( tion) c la l de  am in(). In Java a lpp ications, as in a C ro  C++ pr rgo am, main )(  is  

the first meth do  f( unction) ht at is run when ht e p rgor am is executed.  
 

1.5 oC mpil ni g the above progr ma   :  
 

• In Sun s'  JDK, ht e Java oc m ip ler is called javac. 
 

j ava c H le ol Wor dl j. ava  
 

• When the p gor ram compi el s without e rr or ,s  a file called He ll oW lro d.c al ss is  
cre ta ed, in the same d ri ect ro y as ht e source if el . This is ht e Java yb tecode fil .e   
• Then run that bytecode fi el  using t eh  Java interpreter. In ht e JDK, t eh  Java  
interp ter er is c la l de  simply jav .a   

 
java HelloW ro ld  

 
If the p rgor am aw s yt ped a dn  compil de  oc rrectly, the o tu put w lli   

 
be : "Hello W ro ld!" 
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2. airaV b el s dna  ataD  Ty ep s 

• V ra iab el s are loca it ons in memo yr  in which values can be store .d  T eh y have a  
an em , a type, and a value.  

• Java has three kinds of variab el s: instance variab el s, class var ai bles, and  
col al variables.  

• Ins at nce variabl se , are su ed to de if ne attributes ro  the ts ate for a ap rticular  
obje tc . C al ss variables are si im lar to in ts a cn e var ai bl se , e cx ept ht rie  values a pp ly  
to all ht at cla ss 's i sn tances (and to ht e c al ss itsel )f  ar ther than ah vi gn  different  
values of r ae ch obj tce .  

• coL al variables are ed c al red and su de  i sn di e method d fe initions,  
rof  example, rof  index co nu te sr  in loops, as tempora yr  va ir ables, or to hold  

va ul es th ta  you n dee  o ln y inside ht e tem hod de if nition i est lf  
 

Var ai ble dec ral ations consist fo  a type and a va ir able name:  
 

Examples : 

 
in t  ym Age; 

 
String myName; 
b oo nael  isT ri de  ;  

 
2.1 nI teg re  types.  

 
 y T pe S e z i   a R n  g e  

 
tyb e 8 bi st  —128 to 21 7  

 
short 61  bits — 23 7, 86  to 32,767  

int 32 bi st  —2 1, 74 4, 38 6, 84  to 2,147,483,647  
 

—922337203685477 85 08 to 922337203685 74 57 807 long 46  bi st   
 
 

2.2 olF a it ng- op ni t  
 

This is used for un m eb sr  wi ht  a decim la  part. Java floating-point bmun ers are  
compliant with EI EE 457  (an i tn ernation la  sta adn rd for de if ning lf oating-point  
n bmu ers and a ir thmetic).  
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There are two lf oati gn -point types: olf at (32 bi st , sing el -precision) and dou lb e (64  
ib ts, double-precision).  

 
2.3 Char  

 
The char ty ep  is used rof  ind vi idual hc aracter .s  Beca su e aJ va uses the Unicode  
character set, the char type has 61  bi st  of precision, u sn igned.  

 
2.4 B oo ael n  

 
The boolean ty ep  can ah ve one fo  two valu se , true ro  af lse. N to e that unlike in  

hto er C- kil e lang au ges, oob lean is not a mun ber, n ro  can it be tr ae ted as one. All  
te sts  of B oo lean var ai bl se  sho lu d tset  for true or f la s .e   

2.5 Literals  
 

tiL erals are used to indicate simple lav ues in your Ja av   
 

p rgor ams. Number Literals  

 
• T eh re are several in et ger il terals. 4, f ro  ex ma p el , is a decimal i tn eger literal of  
type i tn   
• A de ic m la  integer lite ar l al rger than an i tn  is auto am tically of ty ep  long.  
• Floating- op int liter la s su ual yl  have two parts: the i tn eger part and ht e ed ic m la   

ap rt—for exam lp e, .5 76 77 77 .  

B oo l ae n Lit re la s  
 

ooB el an lit re als consist fo  the ke rowy ds true and af l es . These ke rowy ds can  
be used anywhere needed a te ts  ro  as the o ln y po ss ible v la eu s f ro  loob ae n  
variables.  

 
2.6 Chara tc re  Literals  

 
Charact re  liter la s are express de  by a sing el  hc aracter surrounded by single  
quotes: 'a', '#', '3', and so o .n  Chara tc ers are stored as 16- ib t Uni oc de c ah racters. 

 
3.  xE pressions and O ep rators  

• rpxE e iss ons are ht e sim lp est form fo  stat me ent in aJ va that a tc ually  
accomplish se  mos e ht ing. E px ressions are ts atemen st  th ta  return a v la ue.  
• Operators are special sy bm ols ht at are commo ln y su ed in expr sse io sn . 
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Arithmetic and tests rof  equality a dn  magnitude are c mo mon examples fo   
expre ss io sn . Because ht ey return a v la uethe v la ue can be as is gned to a  
va ir ab el  or te ts  ht at value in o ht er Java ts ate stnem .  

 
Operators in Java incl du e arith em tic, vari uo s forms of a ss ign em nt,  
ni crement and de merc ent, and l go ical operatio sn .  

 
3.1 irA t temh ic 

 
Java has five operators of r ab sic arithmetic  

 
rA ti h em tic op are tors.  

 
O ep rator Exam 
M ae ning lp e 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+ y is  
 

yS st me .out.p ir ntln("x + y = " ( + )y ;)   
- y));  

 
Sy ets m.out p. ri tn ln("a si  " + a + ", b is "  
Sy ets m.out p. ri tn ln("a / b = " + (a / b)); 

 
tnemngissA  srotarepo .  

 
E serpx is on Meaning  

x += y x = x + y  
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+ Addition 3 +  4  
— Subtr ca tion 5 — 
* Multi lp ication 5 * 5  
/ Division 41  /  7  

% M do ul su  02  % 7  

 
Ex ma ple p or gram :  
 
c al ss  A ir thmet ci Test {  

pub il c static ov di  main S( tring args[ )]  {  
sh tro  x = 6;  

int y = 4;  

float a = 12.5f;  
float b = 7f;  

+  
y);  

 
 
 
 
+  
b;  

,"  "  

+ x / )y ;)   

+ x  
yS st me .out.p ir ntln("x - y = " ( 

} }  
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x —= y x = x — y  

x =*  y x = x * y  

x = x / y x =/   y  
 
 

rcnI gnitneme  dna  gnitnemerceD   
 

++x  i cn rements the v la ue of x by 1 ju ts  as if you h da  u es d the expre ss oi n x = x + 1.  
Similarly x-- ed crem ne ts the v la ue of x by 1.  

 
Exercise : rw ite the fid fere cn e eb tween :  

y = x++;  

y = + x+ ;  

irapmoC s no  .srotarepo   

 
O rep ator Meaning xE ma ple  

 
== Equal x ==  3  

 
=!  N to  qe u la  x  

< Less ht an x < 
> Greater ht an x > 
<= Less than or x  

 
>= Gr ae et r ht an ro  qe ual to x >= 3 lacigoL   

 
rotarepO s  

• Exp er ssions that er s lu t in boolean values (for example, t eh  com ap rison  
po erators) can be co bm i en d yb  su ing gol ic la  operators that re rp es tne  t eh  logic la   

c mo ib natio sn   
• AND, RO , OX R, and logical NOT.  
• roF  AND co bm inatio sn , use either t eh  & ro  && . hT e expre ss ion iw ll be true  
o ln y if both xe rp es is ons are also true  
• roF  OR expressions, use ei ht er | or || . OR xe p er ssions user lt in true if ie ther or  

tob h of the operands is also true  
• In ad id tio ,n  t eh re is t eh  OX R o ep rat ro  ^, which returns true only if its  

po erands ra e d fi f re ent (one true a dn  one fa sl e, ro  v eci  versa) and false to he wr i es   
(even if htob  are true).  
• In ge en r la , o ln y the &&  and || are commo yln  su ed as ac ut al l go ic la   
combinatio sn . &, |, and ^ are om re moc monly us de  f ro  bi wt ise gol ical  
operatio sn .  
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• roF  N TO , use the ! o ep rat ro  with a single expression argu em tn T . he value of the  
NOT exp sser ion is the negation of the expressio ;n  fi  x is true, !x is fals .e   

 
esiwtiB  rotarepO s  

 
esehT  era  desu  ot  mrofrep  snoitarepo  no  laudividni  stib  ni  regetni s.  

 
 

pO erator Meaning  
 

& Bi wt ise AND  

| Bi wt ise RO   

^ Bi wt ise OX R  

<< eL ft shi tf   

>> Rig th  sh fi t  
 

> >>  Zero fill rig th  shi tf   
 

~ Bi wt ise c mo plem tne   
 

< =<  eL ft shi tf  a ss ignm tne  x(  = x << y)  
 

> =>  Rig th  sh fi t assignme tn  (x = x >>  y)  
 

=>>>  Ze or  f lli  gir ht sh fi t assignment (x = x >> > y) 
x =& y AND a ss ignm tne  (x = x & y) 

|x =y OR assignment (x + x | y)  
 

^x =y XOR a ss ignment (x = x ^ y)  
 

pO e ar tor P er ced ne ce  
 

Operat ro  preced ne ce de et mr ines the ro der in which expressions are evaluated.  
This, in some cases, can d te re mi en  ht e overall value fo  ht e expre ss ion. oF r  
examp el , ta ek  the foll wo ing expr se sion:  

 
y = 6 + 4 / 2  

 
Depending on wh te her the 6 + 4 xe press oi n ro  t eh  4 / 2 expre ss ion is evaluated  
fi tsr , ht e v la ue fo  y can end up being 5 ro  8. In ge en r la , increm ne t and ed crement  
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ra e evaluated b fe ore arithmetic, arithmetic expressions a er  eval au ted b fe ro e  
compariso sn , and comparisons are evaluat de  be of re logical expressio sn .  

sA signment expre ss ions are evaluat de  al st.  

 
4 A rr ays 

A rr ays in Java are actual jbo ects that can be passed a or und and treated ju ts  like  
to her objects.  

rrA ays are a way ot  store a list of ite sm . Each ls ot fo  ht e a rr ay holds an  
individu la  element, and oy u can p al ce elements into ro  change the contents or  
those slots as uoy  need to.  

 
T rh ee  steps to create an a rr ay:  

 
.1  Declare a var ai ble to hold the array.  

.2  C er ate a new ar ar y obje tc  and assign it to the a rr ay var ai bl .e   

.3  St ero  ht ings in ht ta  ar ar y.  

E.g.  

 
String[] n ema s;  
n ma es = new Strin [g 1 ;]0   
n ma es 1[ ] = 1n“ ”;  
names 2[ ] = ‘n ’2 ;  

. . .  
 

4.1 Mu tl idimensio an l Arrays 
 

Java d eo s not s pu port lum it dimension la  a rr a sy . H wo ever, oy u can dec al re and  
create an ar ar y of arra sy  (a dn  those arrays can contain a rr ays, a dn  so on, f ro   
however many dimensions you need), a dn  a cc ess t eh m as you would C-sty el   

um ltidim ne sion la  arra sy :  

int coord [s ] [] = new int[12] [1 ]2 ;  

coord [s ]0  [0] = 1; coo dr s[0] [1] = ;2   

 
5 oC ntrol S tat e em nt  

 
5.1 if oC dn it oi nals 
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• T eh  if conditional, which e an bles you to exe tuc e different bits of code bas de   
no  a simple te ts  in Java, is nea lr y i ed tn ic la  to if ts atemen st  in .C   

• if co dn i it on la s co tn ain the ke owy rd fi , of l ol wed by a bool ae n test,  
of l wol ed by a ts atement o( ften a block s at tement) to e tucex e if ht e te ts  is true:  

• if x(  < y)  
syS tem.o tu . rp intln "( x is smaller than y");  

 
nA  optio an l else key row d p or vi ed s ht e ts atem tne  to exe tuc e if the test is af ls :e   

 
if (x < y)  

yS stem.o tu .println("x is sma ll er than "y ); le se  
syS tem.o tu . rp intln("y is ib gg er" ;)   

 
 

5.2 T eh  noC di it o an l Oper ta or  
 

An alternative to using the fi  a dn  else wyek ords in a c dno itional statement is to  
use ht e conditional o ep rator, sometim se  called ht e ternary o ep rator.  

 
The condi it onal operator is a tern ra y operator beca su e it has three terms.  

 
Syntax : test ? trueresult : af lseresult  

 
The test is an xe pression that returns tr eu  or af lse, just kil e ht e test in the if  
statement. If ht e test is true, the conditio an l o rep at ro  ter u snr  the v la ue fo   
tr eu result; if it's false, it r te urns the value of falseresult. roF  example, the fo ll owing  
conditional tests ht e values fo  x a dn  y, returns the smaller fo  the two, and a ss igns  
that value to the vari ba le smaller:  

 
int sm la ler = x < y ? x : y;  

 
The con id tional o ep rat ro  has a ve yr  l wo  rp eceden ec ; ht at is, i s't  u us la yl  evaluated  

no ly after a ll  its bus expressions are evalua et d. The only operat ro s ol ew r in  
preced ne ce ra e ht e a ss ignm tne  o ep rators.  .  

5.3 ws itch Conditio an ls 
 

This is ht e ws i ct h or case ts ta emen ;t  in Java it s'  swi ct h and be ah ves as it does in C:  
 

switch (test) { case  
valueOne: 

re us ltOne;  
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break; 

case valueTwo: 

re us ltT ow ;  

break; 

case valueThree:  

re us ltThree;  

break; .. . 

defau tl : defau tl result;  

}  

In t eh  swi ct h state em nt, ht e test (a primitive type of yb te, ahc r, short, ro  int) is  
compared tiw h ae ch fo  t eh  case values in ut nr  . If a ma ct h is of und, the stateme tn , or  
statements after t eh  test is ex uce t de . If no ma ct h is found, the default state em nt is  
executed. The ed fault is option la , so if there isn t'  a ma ct h in any fo  t eh  cases and  
de af ult doesn t'  exi ts , ht e swi ct h ts atement completes witho tu  doing anything.  

 
 

5.4 for L oo ps 
 

The f ro  loop, as in ,C  er ep ats a st ta ement ro  lb ock of statem tne s some number of  
times unt li  a condition is ma ct eh d. rof  loops are frequently us de  f ro  sim lp e  
ti eration in which you re ep at a block fo  statements a cert ia n un m eb r fo  times and  

then sto ,p  b tu  you can use for ol ops for ju ts  about any kind of loop.  
 

The for loop in aJ va ol ko s roug lh y like this: 
 

rof  i( niti la izati no ; te ts ; ni cr me ent) { ts eta men st ;  

}  
 

The ts art fo  the of r loop has thr ee  par st :  
 

• Initialization is an exp er ss ion that initiali ez s ht e ts art fo  t eh  loo .p  If you have  
a loop i dn ex, this expression mig th  declare and initiali ez  ti , rof  example, int i = 0.  
Var ai bl se  ht at oy u declare in this part fo  ht e rof  l oo p are loc la  to the ool p sti le f;  
t eh y c ae se existing after the loop is finis eh d exe uc ting. Te ts  is the set t ht at  

cco urs after ae ch pass of ht e loop. The et st must be a ob olean xe pre ss ion ro   
cnuf tion t ah t returns a oob el an value, rof  exam lp e, i < 10. If t eh  t se t is true, the  

ol op ex tuce es. cnO e the tset  is false, the loop stops xe e uc ting  
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• Increment is any expre iss on ro  fun itc on call. Commonly, the increment is used  
to change the val eu  fo  the l oo p i dn ex to irb ng t eh  state fo  t eh  ool p closer to  
returning f la se and c mo pleting.  

 
The s at tement ap rt fo  t eh  for loop is t eh  ts atements ht at are execut de  each time  
t eh  ol op iterates. Ju ts  as w ti h if, you can i cn lude ie ther a single ts atement here  
or a block; the previous exam lp e su de  a lb ock because that is more c mmo o .n   

eH re's an example fo  a for loop that initia il zes all t eh  values of a String a rr ay to  
null rts ings: 

 
String st rAr ra ][y  = new String 01[ ];  
int i; // loop index  

rof  (i = 0; i < strA rr ay.lengt ;h  i++)  
strA rr ay[i] = "";  

 
 

5.5 while and do L oo ps  
 

Finally, there a er  whi el  a dn  do loops. while and do ol ops, like f ro  loo sp , enable a  
lb ock fo  Java code ot  be exe tuc ed repeat lde y unt li  a sp ce ific condition is em t.  

Whet eh r you su e a f ro  loop, a while, or a do is mostly a matter of your pro  
rg a mm ing sty el . while and od  loop, are exactly the same as in C and C++ xe cept  

their test co dn ition must be a loob ae n.  

 
5.6 while Loops 

 
The hw eli  loop is used to er peat a statement ro  block of statements as long as a  

ap rtic lu ar co dn i it on is true. w ih el  loops lo ko  like this:  
 

while (condition) {  
ob dyOfLoo ;p  }  

 
The con tid ion is a b oo el an xe p ser sion. If it ter urns true, the while loop  
execu et s the statemen st  in bodyOfLoop a dn  ht en te sts  the condition ag ia ,n   
re ep ating itnu l the condition is false:  

 
int count = ;0   

while ( co tnu  < array 1 . el ng ht  &&  array 1 [c tnuo ] !=0)  
{ array2[count] = (float) ar ar y1[coun +t +];  

}  
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5.7 do...wh li e L oo ps 
 

The do l oo p is j su t il ke a w lih e loo ,p  e cx ept that do xe ecu et s a given statement  
ro  block u tn li  t eh  condition is f la se. T eh  main difference is that w ih le loops set t  

the condition  

be rof e looping, making it possible that t eh  ob dy fo  the loop w lli  en ver xe ecute if  
t eh  condition is false the if rst time it's te ts de . do ool ps run the body of the l oo p at  
el a ts  once before te ts ing the condition. do l oo ps l oo k like this: 

 
do {  

ob dyOfLoop;  

} while (condi it on);  
 

Here, the bodyOfL oo p part is ht e ts at me ents that a er  exe uc ted w ti h ae ch  
 

int x = ;1   

do {  

yS stem.o tu .println("L oo ping, round " + x); ++x ;  

} while x(  =<  10);  
 

Here s'  ht e o tu p tu  of these ts atemen st :  
 

Looping, rou dn  1 Looping, round 2 Looping, rou dn  3 oL oping, or und 4 Looping,  
or und 5 Looping, round 6  

oL oping, ro nu d Looping, or nu d Looping, round L oo ping, or nu d  
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INU T- :2  ,SESSALC  IREHNI AT ECN , EX ,SNOITPEC  A ELPP TS  
 

1. gninifeD  alC ss ,se  alC ss emaN   
 

• To ifed ne a c al s ,s  use the c ssal  yek w dro  and the n ema  fo  the c :ssal   

c ssal  salCyM s emaN  {  

...  }  

• If this c al ss is a us bc al ss  fo  an to eh r c al ss, u es  e tx ends ot  in id cate eht  sup re c sal s of  
th si   

c :ssal   

c ssal  alCym ss emaN  xe ten sd  Sym up salCre s maN e {  

...   

 }  

• If ht is c sal s mi p emel nts a spec ifi c int cafre e, use mi p emel nts to efer r to that  
in et afr c :e  c ssal  M nuRy n lba e salC s emaN  mi p emel n st  Runn elba  {  

...   

}  

repuS  salC s se   

• aE hc  c al ss  has a sup re c sal s t( he c sal s evoba  ti  in the h rarei hc )y , dna  cae h c al ss can  
h eva  o en  ro  rom e us bc al ss se  (c sal ses be wol  that c sal s in the h rarei hc )y . C sal ses  
fur eht r wod n ni  the h rarei hc y ra e s dia  to in ireh t morf  c al ss se  fur ht re  up in the  
h rarei hc y  .  

• Subc sal ses  ni h ire t lla  the meth do s and irav a elb s morf  ht rie  us p re c al ss es—that si , ni   
any p ra t ci u ral  c al ss, fi  the us p re c sal s ifed nes eb h roiva  ht ta  your c al ss  ne sde , oy u  

od t'n  h eva  to ifeder ne ti  ro  copy ht ta  c do e rf om s emo  o eht r c al ss. Your c ssal   
au amot tic ylla  eg st  that eb h roiva  fr mo  i st  sup re c al ss, that sup re c al ss  gets eb h roiva   
rf om its sup re c ,ssal  dna  so no  lla  the yaw  pu  the h rarei hc .y   

• At eht  t po  of eht  Java c al ss  rareih c yh  is the c al ss  ejbO ct; lla  c sal ses ni h ire t orf m  
ht is one su ep rc al ss. O jb tce  is eht  som t gen lare  c sal s in the h rarei chy; it ifed n se   
eb h oiva r i ehn ir t de  yb  lla  ht e c sal ses in the avaJ  c al ss  h rarei chy. aE hc  c sal s traf h re   

wod n in the h yhcrarei  dda s m ro e in of rmat oi n and eb c emo s mo er  t lia o der  ot  a  
spec cifi  purpos  .e  
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E.g  .  

pu cilb  c al ss olleH A iag n pA p tel  e tx en sd  avaj . pa p tel . pA p tel  { }  

2. noC s urt c ,srot  gnitaerC  ni s nat c se  fo  a c al ss  

The llof o iw ng ex ma p el  omed n ts ar tes the c aer t oi n fo  c al ss se , cre ita ng ob ej tc s and the  
us ega  fo  construct ro s  

c ssal  Mot ro cyc el  { }  

c aer te s emo  ni ts na ce lbairav se  rof  ht si  c ssal   

St ir ng ;ekam  St ir ng co rol ; aeloob n en ig n Se t ;eta   

ddA  s emo  eb h roiva  em( th do s) to the c .ssal   

diov  ts ra tEn ig n )(e  {  

fi  (en ig n Se tate == tr eu )  

yS ets m.ou .t p nir tln "( T eh  en ig ne si  ydaerla  ;)".no  le se {  

en ig ne State = rt u ;e   

yS ets m.ou .t p nir tln "( T eh  en ig ne si  n wo  no . ;)"  }  

}  

The p gor mar  ol oks ekil  th si  n wo  :  

c ssal  Mot ro cyc el  {  

St ir ng ;ekam   

St ir ng c rolo ;  

bo aelo n en ig n Se tat ;e   

diov  ts ra tEn ig n )(e  {  

fi  e( n ig n Se  ta et  ==  tru )e  
yS ts me .ou .t p nir tln "( T eh  

 
The hs wo tA ts meth do  p ir nts the uc nerr t eulav s fo  the instance irav a elb s ni  na  ni ts ance  

fo  oy ur Mot ro cyc el  c al s .s  reH e s'  wh ta  ti  kool s :ekil   

diov  hs wo tA ts )(  {  

yS ets m. out .p nltnir  T"( h si  om t ro cyc el  si  a " + c rolo  + " " + ;)ekam   
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fi  (en ig n Se tate == tr eu )  

yS s et m.ou .t p nir tln "( T eh  en ig ne si  no . ;)"  le se yS ts me . .tuo p ir ntln T"( he en ig ne si  ffo . ;)"   

The sh Awo stt  tem h do  p ir nts t ow  il nes ot  the sc er en: t eh  ekam  and c olo r of the  
om ot rcyc el  ejbo c ,t  and wh te eh r ro  n to  the en ig ne si  no  ro  .ffo   

2.1 ddA  eht  niam  m ohte d  

pu ilb c st ita c diov  am ni  S( t ir ng gra s )][  { oM t ro cyc el  m = n we  M roto cycle )( ; m. kam e =  
"Y ama ha ZR ;"053   

m.c rolo  = "wolley" ;  

yS ets m.ou .t p nir tln illaC"( ng sh wo tA ..st . ;)"  s.m h wo sttA ;)(  yS ts me .ou .t p ir ntln "( ———  

— ;)"  yS ts me . .tuo p ir ntln S"( t ra ting  

en ig ne .. . ;)"  .m s at rtEn ig n ;)(e   

yS ets m.ou .t p nir tln "( ———— ;)"   

yS ets m.ou .t p nir tln illaC"( ng sh wo tA ..st . ;)"  s.m h wo sttA ;)(  yS ts me .ou .t p ir ntln "( ———  

— ;)"  yS ts me . .tuo p ir ntln S"( t ra ting  

en ig ne .. . ;)"  .m s rat tEn ig n ;)(e   

}  

iW th ht e iam n )(  em t doh , the Mot ro cycle c al ss  is n wo  an pa p il cat oi n, and oy u c na   
c mo p eli  ti  niaga  and siht  t emi  it ll'  .nur  ereH 's h wo  the uo tput shou dl  kool :  

illaC ng sh wo tA ...st   

Th si  om t ro cyc el  si  a wolley  Y ama ha 053ZR  The en ig ne si  .ffo   

St ra ting en ig n ...e  hT e en ig ne si  n wo  .no   

illaC ng sh wo tA ...st   

Th si  om t ro cyc el  si  a wolley  Y ama ha 053ZR  The en ig ne si   .no  

St ra ting en ig n ...e   

The en ig ne si  ydaerla  on.  

3. ehnI r nati ce  
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Inh ire ta cn e is a p rewo ful mechanism that aem ns when oy u irw et  a c sal s oy u on yl  h eva   
to spec yfi  h wo  ht at c al ss  is reffid ent morf  s emo  o eht r c ssal ; ni h ire t na ec  lliw  evig  oy u  
aut amo t ci  acc sse  to the in amrof t oi n c no t ia n de  ni  th ta  to eh r c al s  .s  

iW th ni h ire tance, lla  c al ss es—those oy u irw t ,e  those orf m o ht re  c al ss  arbil r ei s that oy u  
us ,e  and ht ose morf  the ts an drad  ut ili ty alc ss es as llew — era  ar ar n deg  in a st ir ct  
h rarei hc y  

3.1 elgniS  dna  elpitluM  ehnI r nati ce  

iS n elg  inh ire tan ec  aem ns ht at cae h avaJ  c ssal  can h eva  on yl  one sup re c al ss  tla( hough  
any nevig  us p re c al ss nac  ha ev  multip el  subc al ss es  .)  

In to h re  ejbo tc - eiro tn de  p rgor a imm ng al ngu ega s, such as ++C , c al ss es c na  h va e erom   
than one sup re c ssal , and th ye  ni eh ir t c ibmo n de  elbairav s and meth do s morf  lla  ht ose  
c sal ses. Th si  si  c lla ed multip el  ni h ire tanc .e   

uM ltip el  ni h re itance ac n p edivor  en omro su  p rewo  in t mre s fo  ieb ng elba  to create  
c sal s se  that af ct ro  just oba ut lla  igami n lba e eb h roiva , b tu  ti  can la so s gi n ifi can ylt   
c mo p il cate c sal s inifed t oi sn  and t eh  c do e to p dor uce th me . J ava  ekam s natirehni ce  
s relpmi  yb  gnieb  o yln  s ylgni  ehni r deti .  

3.2 gnidirrevO  hteM o sd   

• When a tem h do  is c della  on an ejbo ct, avaJ  kool s for ht at tem h do  ifed nit oi n ni  the  
c sal s fo  th ta  ejbo ct, dna  fi  it seod n't if nd one, it pa ss es the tem h do  c lla  up the c al ss  
h rarei hc y u tn li  a dohtem  de if niti no  si  of un  .d  

• M te h do  i hn ire ta cn e lbane se  oy u ot  ifed ne and use em ht do s er p yldetae  in us bc sal s se   
iw thout h iva ng to ilpud cate the c edo  ti es .fl   

• woH e rev , th re e yam  eb  t mi se  when oy u aw tn  an jbo tce  to er spond to the s ema   
em ht do s ub t h eva  ereffid tn  eb h iva ro  when that tem h do  is c della . In this c esa , oy u  

c na  dirrevo e ht at tem h .do  O idirrev ng a em ht do  in vlov se  de if n gni  a m hte do  in a  
subc sal s ht at has the mas e s gi na ut re as a em ht do  in a sup re c al ss. Th ne , when th ta   

em ht do  is c della , t eh  m hte do  in t eh  subc sal s is of nu d and ex ce uted i tsn dae  fo  t eh   
one ni  the su rep c  .ssal  

3.3 gnitaerC  dohteM s taht  evO r edir  ixE s nit g dohteM s  

To vo e dirr e a em th do , lla  you h va e to do is c aer te a em ht do  in y uo r subc sal s ht ta  h sa   
the s ma e s gi n ta ure (n ma e, r ute rn type, and retemarap  il ts ) as a em th do  ifed n de  yb  one  

fo  oy ur c al ss 's us p re c al ss se . eB c ua se avaJ  e cex utes ht e rif st tem h do  ifed nit oi n it if n sd   
that tam c eh s t eh  s angi ut er , this ceffe t levi y "h edi s" the igiro n la  m hte do  ifed nit  .noi  

ereH s'  a s mi p el  ex elpma   
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ehT  alCtnirP ss c  .ssal  

c ssal  P ir tn ssalC  {  

int x = ;0  int y = ;1   

diov  p ir nt eM )(  {  

yS ets m.ou .t p nir tln X"(  si  " + x + ,"  Y si  " + ;)y   

yS ets m.ou .t p nir tln I"(  ma  na  ni ts na ce fo  the c al ss " +  

th si . teg C sal s )( . ))(emaNteg ;  

aerC te a c ssal  c della  P ir tn Su alCb ss th ta  si  a bus c al ss fo  e( tx ends) P nir t  .ssalC  

c ssal  P ir tn Su ssalCb  etxe n sd  P ssalCtnir  { tni  z = ;3   

pu ilb c ats tic diov  am ni S( t ir ng gra s )][  { P ir n St u alCb ss  jbo  = n we  irP ntSu salCb s )( ; bo j  
.p ir ntM ;)(e   

}  

}  

ereH s'  t eh  ou pt ut orf m P ir n St u alCb s :s   

X si  ,0  Y si  1  

I ma  na  ni ts na ce fo  the c ssal  P ir ntSu ssalCb   

In the iam n )(  tem h do  fo  P ir tn Su ssalCb , oy u c etaer  a P ir ntSu ssalCb  ejbo ct and c lla  the  
p ir ntM )(e  meth do . oN te th ta  P ir tn Su salCb s eod sn't ifed ne th si  em ht ,do  so avaJ  kool s  
of r ti  in ae hc  fo  P ir ntSu salCb s's  sup re c sal es s—and if nds ti , in this case, in P tnir C  .ssal  

b ce ua se p ir ntM )(e  si  llits  ifed n de  ni  P ir tn ,ssalC  ti  seod n t'  p tnir  the z inst na ce lbairav e  .  

To c lla  eht  igiro n la  me ht do  rf om i sn di e a em th do  ed if nit noi , use t eh  su ep r yek ow dr  to  
p ssa  the em ht do  c lla  pu  the h rarei ch :y   

diov  ym Me ht do  S( t gnir  ,a  St ir ng )b  { //  od  stu ff  h ere   

su ep r. ym eM th ,a(do  ;)b   

// ebyam  od  erom  st ffu  h ere  }  

The sup re  ke owy rd, wemos hat ekil  the th si  ek ywo dr , si  a p al ceh redlo  for th si  c sal s s'   
su ep rc sal s. You can u es  it an wy eh er  oy u can use th si , b tu  to re ref  ot  the us p re c sal s  

tar h re  ht na  to the cu err nt c  .ssal  
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4. xE c noitpe  nildnah g  

An ex pec t oi n is an ve ent th ta  occurs du ir ng the ex ce tu noi  fo  a p or g mar  that id s ur pts  
the n lamro  wolf  fo  ni s rt tcu .snoi   

4.1 T eh  eerhT  sdniK  fo  xE c noitpe s  

• Chec dek  e cx ept noi s a er  sub tcej  ot  the aC tch ro  Spec yfi  R qe u emeri tn . llA  e cx pe t snoi   
ra e hc ec dek  e cx pe t snoi , xe cept rof  ht ose in id c deta  yb  rE r ro , uR nt Eemi cx e tp noi , and  

th rie  subc al ss .se   

• rE r ro s a er  not su ejb ct to the Catch ro  Spec yfi  Requ emeri nt. rE r ro s ra e those  
cxe e tp oi ns in id cat de  yb  rrE or and sti  subc sal s .se   

• Ru tn emi  e cx pe t oi ns a er  not us ejb tc  ot  t eh  taC ch or Spec yfi  Requ emeri nt. Ru tn emi   
cxe e tp oi ns era  those idni c deta  yb  uR tn emi  xE cept noi  and sti  subc al ss  .se  

dilaV  avaJ  pro rg a mm ni g al ngu ega  c edo  um ts  hon ro  the Ca hct  or icepS fy Requ emeri tn .  
This naem s that c edo  ht at gim ht th wor  ec rt ia n e cx oitpe ns um st eb  enc desol  yb  ie t reh   

fo  the iwollof ng:  

• A t yr  ts at eme tn  th ta  c ta ches the e cx pe t .noi  T eh  t yr  m tsu  p divor e a han reld  rof  the  
e cx ept ,noi  sa  ed cs debir  ni  ctaC hing and aH n ild ng xE cept  .snoi  

• A em ht do  that s ep c eifi s that it can th wor  eht  xe cept noi . The tem h do  m tsu  p edivor  a  
th wor s c ual se that il sts the xe cept noi , sa  ed cs debir  in Spec iyfi ng ht e E cx pe t oi ns  
Th wor n yb  a M te h  .do  

edoC  th ta  sliaf  to hon ro  the C hcta  ro  Spec yfi  R qe u emeri nt lliw  not moc p .eli   

This ex ma p el  desc ebir s h wo  ot  u es  the three xe ce tp oi n han eld r c mo ponents — the t yr ,  
c ta  c ,h  and if n ylla  olb cks  

4.2 yrt  olb ck  

• The rif st step ni  c no ts ur tc ing an ex pec t noi  han reld  is ot  enc ol se the c edo  ht at gim ht  
th wor  na  xe cept noi  tiw h ni  a t yr  olb c .k  nI  eg n lare , a t yr  olb ck kool s ekil  the iwollof ng.  

t yr  {  

co ed   

}  

ca hct  a dn  if nally lb ocks . . .  

Ex ma p el  :  
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p avir te eV tc ro  cev t ;ro   

p avir te ts at ci  if n la  int S ZI E = ;01   

P ir tn irW t re  out = nu ;ll   

t yr  {  

yS ets m.ou .t p nir tln nE"( t re ed t yr  stat ;)"tneme   

out = n we  P nir t irW t (re n we  liF e irW et "(r Out liF e.t tx ;))"   

rof  i( tn  i = ;0  i < SI ;EZ  i ++ ) {  

out.p ir ntln laV"( ue :ta  " + i + " = " + vect ro . emele n At t ;))i(   

}  

}  

ehT  c ta ch B ol c sk   

oY u sa soc ai et  xe cept oi n han reld s iw th a t yr  block by p idivor ng o en  or m ero  ca ct h  
olb cks erid tc yl  fa et r t eh  t yr  olb ck. oN  c edo  can eb  eb t eew n the end fo  the t yr  olb ck and  

the nigeb ning fo  the rif st c ta ch olb c  .k  

t yr  {  

} cat hc  tpecxE( oi epyTn  na )em  {  

} cat hc  tpecxE( oi epyTn  na )em  {  

}  

aE ch catch olb ck is na  e cx oitpe n hand rel  dna  han eld s the type fo  cxe e tp oi n in id ca et d  
yb  its gra u em nt  

lanif ly olb ck  

The runt emi  sy ts me  yawla s exe cu set  t eh  st emeta nts iw ht in the if n ylla  b ol ck ger a eldr ss   
fo  wh ta  hap snep  tiw h ni  the t yr  olb c .k  oS  ti 's the p efre ct p al ce to p mrofre  cle .puna   

The iwollof ng fin ylla  olb ck f ro  ht e irw te iL  st tem h do  c nael s up and then c ol ses  the  
P ir tn irW t re  .  

if n ylla  {  

fi  o( ut != nu )ll  {  

yS ets m.ou .t p nir tln olC"( sing P ir tn irW et ;)"r  tuo  . c ol s ;)(e   
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} else {  

yS ets m.ou .t p nir tln "( P ir tn retirW  n to  open ;)"  }  

}  

5. T eh  telppA  alC ss  
 

telppA  aB sics  

• An pa p el t si  a spec lai  ik nd fo  avaJ  p or gram that a worb s re  delbane  iw th avaJ   
t hce n olo gy c na  wod n daol  morf  the in ret n te  and .nur   

• An pa p el t is typic ylla  bme e dedd  i sn edi  a w be -p ega  and runs in the c no t xe t fo  the  
rb owser.  

• An pa pl te  um ts  eb  a subc sal s fo  ht e avaj . pa p tel . pA p el t c al ss, ihw ch p divor se  the  
stan drad  int afre ce neewteb  the pa plet and eht  worb s re  en oriv n nem t  .  

• miS p el  ex ma p el  :  

pu ilb c c al ss roWolleH ld etxe n sd  avaj . pa p .tel Applet {  

pu cilb  diov  p ia tn wa.avaj( t.G par h sci  )g  {  

g. Sward t ir ng( leH" lo "!dlroW , 05 , ;)52  yS st me .ou .t p nir tln olleH"(  dlroW ! ;)"   

}  

}  

An pa p el t can eb  ni clu ded  in an HTML p ga e, much in the s ema  aw y an egami  is  
inclu ded  ni  a p .ega   

When avaJ  cet hn golo y en delba  rB ows re  is used to iv ew a p ega  that co tn ia ns an pa p tel ,  
the pa pl te 's c edo  is t ar ns derref  ot  your sy ets m and ex ce u det  yb  ht e worb es 'r s vaJ a  

riV ut la  caM hine VJ( M)  

owT  T sepy  of stelppA   

1 . oL c la  a pp el t - op tare e in sin lg e am chine worb s re  whi hc  is not c no n ce t de  in net krow ,  
2.R ome te pa p tel  - re om te pa p tel  op are te vo er in et tenr  aiv  net ow rk.  

telppA  rA c etih c erut   

vE ent vird en :  

nA  pa p tel  stiaw  u tn li  na  tneve  occu .sr   
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The AWT not eifi s the app el t oba tu  an neve t yb  c illa ng e ev tn  h reldna  ht at has neeb   
p divor ed yb  the pa p  .tel  

The pa pl te  t eka s pa p or p air te a tc oi n and then quic ylk  er turn cont lor  to AWT llA  wS ing  
c mo ponen st  sed cend morf  the A TW  Cont nia er c al ss  

U es r init ai tes i tn are tc oi n iw th an App el t dna(  not eht  o reht  way a or )dnu  nA  A telpp   
telekS no   

mi p ro t avaj . twa . ;*   

mi p ro t avaj x.s iw ng. ;*   

/*  

< pa p tel  c do =e pA" ple kSt e "l  diw =ht 003  h hgie =t >001   

< pa/ p >tel   

/*  

pu cilb  c al ss pA p el t lekS  exten sd  pAJ p tel  { //  dellaC  rif s  .t  

pu cilb  diov  init )(  {  

// init azilai t noi   

}  

/* C lla ed secon ,d  fa t re  init .)(  lA so c lla ed whe en rev  the pa p tel  si  er s rat et .d  */  

pu cilb  diov  ts ra t )(  {  

// st tra  ro  er su em  exe cut noi   

}  

// dellaC  wh ne  the pa p tel  si  st po p .de  pu cilb  diov  ts po  )(  {  

// sus pen sd  cexe ut noi   

}  

/* C lla ed wh ne  a pp tel  si  imret nat .de  Th si  si  the tsal   

em th do  ucexe t .de  /*   

pu cilb  diov  ed ts )(yor  {  

// ep mrofr  sh tu nwod  a tc seitivi  }  
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// C della  wh ne  na  pa p el t s'  iw n wod  mu ts  eb  rotser ed. pu cilb  diov  p ia tn (G ar ph sci  )g  {  

// sider p yal  co tn en st  fo  iw n od w  

}  

}  

5.1 elpmiS  A telpp  yalpsiD  dohteM s  

diov  d war ts ir ng(St ir ng em ss ega , ni t x, int )y  - vo di  tes aB c orgk un roloC(d  n we Color)  
diov  tes eroF rg o nu loC(d or en )roloCw  elpmaxE  :  

pu ilb c c sal s miS p pAel p el t e tx ends pA p el t { pu ilb c diov  p ia nt (G par h ci s )g  {  
g. Sward t ir ng( F" ir ts  pA pl te ,"  ,05  05  ;)  }  

}  

euqeR s gnit  tniapeR ing  

er p nia t( ) fu cn t oi n is c della  when oy u h eva  c ah n deg  s emo thing and aw nt oy ur hc an eg s  
to sh wo  pu  no  the cs neer   

er p nia t( ) si  a er q seu t -- it thgim  n to  h pa p ne   

Wh ne  oy u c lla  er p ia nt( ,)  avaJ  cs h de u sel  a c lla  to up ad et (G par hics )g   

ereH s'  wh ta  up ad te :seod   

pu cilb  diov  up (etad G par h sci  )g  {  

// lliF s pa p tel  iw th ab c gk ro nu d c rolo , th ne   

p ia nt ;)g(   

Us gni  T eh  sutatS  odniW w  

yS ntax : pu cilb  diov  s tSwoh a ut s S( t ir ng ts )suta   

aP r etema sr :  

ts suta  - a ts ir ng to yalpsid  ni  the ts suta  iw n .wod   

Reques st  th ta  ht e emugra nt ts ir ng eb  sid p deyal  ni  the s" t suta  iw n "wod .  

Many worb s re s and pa p el t reweiv s p divor e s cu h a iw n wod , wh ere  the pa p il cat oi n can  
in mrof  esu sr  fo  its cu err nt ts at  .e  

elpmaxE  :  
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mi p ro t avaj . pa p .tel  ;*  mi p ro t avaj . twa . ;*   

pu cilb  c al ss eN tEx elpma  etxe n sd  pA p tel   

{  

p avir te pA p el t oC tn ext rb ows re  = nu ;ll   

p avir te Butt no  sh Swo tat su  = n we  uB tt on wohS"(  Status ;)"  pu cilb  diov  init )(   

{  

Pan le  pa en l = n we  P )(lena ;  

pan le .s oyaLte ut(n we  G oyaLdir ut 1(  , ;))2   

pan le . s(dda h Swo tat su ;)   

tes oyaL tu ( en w edroB r oyaL ut ))( ; oS"(dda uth ,"  pa en ;)l   

worb s re  = eg t pA pl te oC tn e tx ;)(  }  

pu cilb  aeloob n a tc oi n evE( nt ,e  O tcejb  )o   

{  

fi  (e egrat. t ==  hs Swo tatus)  

worb s re .sh Swo ta sut ereH"(  si  s temo hing rof  oy ur ts suta  il ne .. . ;)"  er ut nr  tru ;e   

}  

}  

6. T eh  HT LM  A telpp  Tag  

• The A PP EL T t ga  is us de  to ts ra t an pa p tel  morf  b to h an H MT L od cument and  
rf om na  pa p tel  weiv e  .r  

• An app el t reweiv  wi ll  execu et  cae h AP ELP T t ga  ht at ti  if n sd  in a sep etara   
iw n wod ,wh eli  bew  rb ows re s ekil  teN cs epa  rotagivaN , In ret n te  xE p rerol , dna   
oH t avaJ  lliw  wolla  am ny pa p stel  no  a sin elg  p  .ega  

• The s ny tax rof  the ats n drad  A PP EL T t ga  is sh wo n h ere . arB c ek et d it me s era   
o tp oi nal  .  

< PA P TEL   

C[ DO BE A ES  = co bed a ]LRUes   
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C DO E = a eliFtelpp   

[A TL  = a etl  nr a et  ]txeT   

EMAN[  = a tsnItelpp anc Ne ema ]  

WIDTH = slexip  THGIEH  = pix le s  

[AL GI N = a mngil e ]tn   

SV[ P ECA  = exip l ]s  SH[ AP EC  = ]slexip   

>  

[< AP MAR  AN ME = irttA b Netu ema  LAV UE = irttA b etu  Va eul >] <[  AP AR M N MA E =  
ttA bir tu aNe 2em  EULAV  = ttA ir b etu  Va eul >] . . .  

[HTML iD ps al dey  in eht  ba ecnes  of Java]  

< A/ PP EL T>  

• EDOC B ESA  is an op oit n la  a tt bir tu e th ta  spec eifi s the ab se URL fo  ht e pa p el t c do e,  
wh ci h is the erid tc ro y that lliw  be s rae ch de  rof  eht  pa pl te ’s cexe tu elba  c sal s elif   
(spec deifi  yb  the CO ED  t )ga . The H MT L od cu em nt’s LRU  rid ect yro  is us de  as the  
C DO BE A ES  fi  this a tt bir u et  is not sp ce deifi . The C DO ESABE  seod  not h eva  to be no   
ht e host morf  which eht  H MT L cod u tnem  saw   .daer  

• EDOC  is a qer u deri  a tt bir ute that vig es the n ema  fo  t eh  elif  con iat ning oy ur  
pa p el t’s c mo p deli  .c sal s lif e. This lif e is aler t evi  ot  the c edo  ab se LRU  of the pa p ,tel   

wh ci h is t eh  erid tc ory that the TH ML elif  aw s in or eht  erid tc ory in id ca et d by  
C DO BE A ES  fi  s  .te  

• LA T is an opt oi n la  birtta u et  u es d to spec yfi  a sh ro t te tx  em ss ega  ht at shou dl  eb   
id ps deyal  fi  eht  worb s re  under ts ands the PA P EL T gat  but can t’  cu err nt yl  r nu  avaJ   
pa p tel s. Th si  si  sid t ni tc  morf  t eh  la et rnate H MT L oy u p edivor  rof  br wo s re s th ta   
od n t’  pus p ro t pa p .stel   

• WI HTD  A DN  EH GI HT ra e qer u deri  a tt ir b tu es that evig  eht  s zi e i( n pix le s) fo  the  
pa p tel  id sp yal   .aera  

• LA I NG  is an lanoitpo  a tt bir tu e th ta  spec ifi se  the gila n em nt fo  the app tel . Th si   
a tt bir ute si  t aer t de  the s ema  sa  the H MT L GMI  t ga  htiw  these p so s elbi  lav u :se   

• FEL T, RIG TH , TOP, BOTT MO , MI DD EL , LESAB I EN , TEXTT PO , A SB M DI D ,EL   
and A BSB OTT  .MO  

CAPSV E A DN  HS AP EC  T eh es  attributes are optional. VSPACE spec fi ies ht e  
space, in pixels, a ob ve and b le ow the applet. HSPACE ps ecifi se  the space, in  
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pixels, on ae ch side of the applet. They’re treated ht e same as the MI G ta ’g s  
PSV ACE and HSP ECA  attributes.  

 
 MARAP N A EMA N AV D L  EU The P RA AM tag a ll ows you to specify  

a lpp e st p ce ific argum stne  in an HT LM  ap ge. Apple st  acce ss  ht eir attribu set   
wi ht  the ge Pt mara et re ( ) method.  

 
aP ss ing Pa ar em ters ot  pA plets  

 
Parame et rs are pass de  to app el ts in NAME= AV UL E pa sri  in P< A AR >M  tags betwe ne   

the opening and lc osing A PP EL T tags.  
 
• Inside the applet, y uo  read the v la ues pa ss ed through the PA MAR  tags iw th  

the getPara em ter() method fo  ht e java.a pp el t.Applet c al ss .  
 
The a pp l te  ap rameter "Me ss age" is the rts ing to be drawn.  

import java.ap lp et. *; import  
java a. wt. ;*   
 
public class Dr wa StringA lpp te  extends App el t {  
private String de af ul Mt essage = "Hello "! ; public  

ov id ap int(G ar hp i sc  g) {  
 
String in up orFt mPage = this .getParameter "( Mes  
sage )" ;  

if i( pn utFrom aP ge == un ll) in up t rF mo Page = de af ult eM ssage;  
g. rd awString(in up Ft r Pmo age, 05 , 25);  

 
}  

}  

HTML fi el  that referen sec  the a vob e a pp el t.  

<HT LM > <HEAD>  

TIT< LE> Draw String /< T TI LE>  

< H/ AE >D   
 
<B >YDO   

This is ht e a pp l te : P< >  
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PA< PLET cod =e "DrawStri Agn pp el t" w di th="3 00" height=" 05 ">  

AP< R MA  n ema ="M se s "ega  lav ue= woH" dy, th ere !"> hT is p ega  iw ll eb  ev ry boring if  
oy ru   

worb s re  eod sn t'  under ts and .avaJ   

< A/ PP EL T>  

< OB/ D >Y  /< HTM >L   

teg Doc tnemu Bas )(e  dna  edoCteg Bas (e )  

yS ntax : pu cilb  LRU  oDteg c aBtnemu s (e )  

uteR rns:  

the URL fo  the cod u em nt th ta  cont ia ns ht si  pa p  .tel  

• G ste  the URL fo  the od cu em nt ni  wh hci  th si  pa p tel  si  e ddebm e .d   

• For ex ma p ,el  us pp eso  na  pa plet si  c no t ia n de  iw ht ni  the od uc em n :t   

htt :p // s.avaj u .n c /mo p dor cu t /s 1/kdj .2/in ed x h. t lm   

• The od uc em nt esab  :si   

htt :p // s.avaj u .n c /mo p dor cu t /s 1/kdj .2/in ed x h. t lm   

yS tn ax : pub cil  RU L edoCteg Bas (e )  

nruteR s:  

ht e ab se U LR  fo  the rid tce yro  wh hci  co tn snia  th si  app .tel   

• G ste  the ab se UR .L  Th si  si  the URL fo  the erid tc yro  wh hci  co tn ia ns th si  pa p .tel   

• Ex ma p el  emges n :st   

LRU  c aBedo se = eg Ct aBedo s ;)(e   

I egam  ym Ima eg  = g Ite (egam c edo aB es , gami" /se egamiym . fig "); telppA  C txetno  a dn   
s oDwoh c tnemu )(   

pA p el t oC nte tx  is na  i tn afre ce that p vor i ed s the naem s to co tn lor  ht e rb owser  
en oriv nment ni  which the pa p tel  si  nur nin .g   

ehT  A pilCoidu  retnI face  

• The Au Coid  pil  ni et afr ce si  a s mi p el  ba ts ar tc oi n rof  p iyal ng a s uo nd c .pil   

• Multip el  Au id  Co  il p it me s can eb  p iyal ng ta  the s ema  t emi , dna  the er sulting  
s uo nd si  im x de  t htego er to p dor cu e a c mo posit .e   
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• tI  h sa  the iwollof ng m hte sdo  :  

yalp   

pu cilb  ba ts tcar  diov  p (yal )  

• 
loop  

• 
s pot   

pu cilb  ba ts tcar  diov  ots p )(   

Stops p iyal ng th si  au oid  c  .pil  

ehT  A butStelpp  afretnI ce  

The App el tS ut b ni t afre ce p edivor s a way ot  get in amrof t oi n from eht  r nu -t emi  rb owser  
en oriv nment  .  

The App el t c al ss p edivor s em th do s iw ht  s ralimi  n ema s that llac  these meth do s  .  
M te h sdo   

up blic ab rts a tc  bo elo an tcAsi ive ()  

The cAsi t )(evi  em th do  er ut nr s ht e cu err nt ts a et  fo  the pa p .tel  Wh eli  an pa p tel  si   
init izilai ng, it is n to  ca t vi e, and c lla s to isAc vit e )(  r te urn laf se. The sy ts me  kram s the  
pa p tel  ac evit  uj st p roir  to c illa ng ts ra t ;)(  fa t re  th si  p ,tnio  c slla  to isAc )(evit  er tu nr  tru .e   

• up b cil  ab rts a tc  LRU  Dteg o Btnemuc a es  )(   

The eg Dt co u nem t aB s )(e  em th do  er ut r sn  the c mo pl te e RU L fo  t eh  H MT L f eli  th ta   
dedaol  the pa plet. ihT s tem h do  can eb  us de  iw ht  the eg t (egamI ) ro  teg uA ilCoid p )(   

em th sdo  to daol  na  gami e ro  au oid  elif  aler t evi  to the TH ML .elif   

• up b cil  ab rts a tc  LRU  Cteg o Bed a es  )(   

The teg C do e aB es )(  meth do  r ute nr s t eh  c elpmo te URL fo  the .cla ss  elif  that cont ia sn  the  
pa p tel . This em th do  ac n eb  us de  iw ht  the eg It gam e )(  m hte do  or the teg uA ilCoid p )(   
em th do  to daol  na  gami e ro  au oid  elif  re vital e to the . lc a ss  elif  .  

• up b cil  ab rts a tc  tS ir gn  Pteg ar ma rete  gnirtS(  n ma )e   

The eg Pt emara t )(re  em thod wolla s oy u to eg t p emara t re s morf  P< ARA M> t ga s tiw h ni   
the <A PP EL T> t ga  fo  the H MT L elif  that dedaol  ht e pa p tel . The n ema  p emara et r of  
g Pte emara t )(re  m su t am hct  the n ema  s irt ng of the P< A AR >M  t ga ; n ma e is case  
ins ne sit vi e. T eh  ter u nr  lav ue fo  eg Pt emara ter )(  is eht  lav ue sa soc detai  iw th n ma e; it si   

yawla s a St ir ng re ag r eld ss fo  ht e ty ep  fo  ad ta in the t ga . If n ema  is not uof nd tiw h ni   
the P< A AR >M  sgat  fo  ht e A< PP EL T ,>  eg Pt emara t )(re  er ut snr  nu  .ll  

• up b cil  ab rts a tc  CtelppA o txetn  ppAteg l te oC txetn  ()  
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The eg At pp el t oC n et x )(t  em th do  er ut r sn  the cu tnerr  A pp el t oC nt xe t fo  the pa p tel . Th si   
si  p tra  fo  the s ut b th ta  si  s te  yb  the sy ets m nehw  set tS u )(b  si  c .della   

• up b cil  ab rts a tc  v io d a telpp ziseR e (i tn  wi ,htd  i tn  h ie )thg   

The pa pl te eR s )(ezi  m hte do  si  c della  yb  ht e r se ezi  tem h do  fo  the App el t c ssal . The  
em th do  chang se  the zis e fo  the a pp el t sp eca  to tdiw h x h thgie . The worb es r must  

s pu p ro t chan ig ng the pa p tel  spac ;e  fi  ti  seod n't, the s ezi  sniamer  u cn han deg   

tuptuO  To eht  noC s elo   

The irtSward ng em th do  c na  eb  su de  to tuo put ts ir n sg  to the c no s .elo  The posit noi  fo   
the t txe  c na  la so eb  spec  .deifi  

The llof o iw ng p gor  wohs s th si  c no cep :t   

pu cilb  c al ss Cons elo P ir tn pA p el t1 e tx en sd  avaj . pa p tel . pA p tel   

{  

pu cilb  diov  in ti  )(  {  

// Put c edo  eb t ew en th si  il ne  

od u elb  x = 5. ;0  od u elb  y = 3. ;0   

yS ets m.ou .t p nir tln( x"  * y = +"  (x )y*  ;)   

yS ets m.ou .t p nir tln( x"  / y = +"  ( /x )y  ;)   

//  //  and th si  il n  .e  

}  

// P ia nt em ss ega  ni  ht e pa plet iw n wod . Pu cilb   
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INU T-3 : MULTI T ERH A DED  ARGORP MMI GN , TNEVE  HA LDN ING  
 

1. tahW  era  Thr ?sdae   
 
A th daer  si  a sin lg e p hta  fo  xe ce tu noi  fo  c edo  ni  a p or g mar .  

• A Mult ti hre eda d p gor r ma  co tn ia ns owt  ro  erom  p stra  th ta  c na  nur   
concu err tn ly.  

• aE ch p tra  fo  s hcu  a p margor  is c lla ed a Th  .daer  

• aE ch ht re da  de if n se  a es p ara te p hta  fo  ex ce u oit n. Mult ti hre ida ng si  a  
spec dezilai  mrof  fo  Mult ati s ik n  .g  

1.1 woH  ot  ekam  eht  alc ss se  rht elbadae   

A c ssal  c na  eb  edam  rht e elbada  ni  one fo  t eh  llof o iw ng yaw s  

1( ) mi p emel nt the Runn elba  In afret ce and pa p yl  its ur n )(  tem h  .do  

2( ) e tx end the Th daer  c ssal  ti s .fle   

1. Imp nemel ting Runn lba e Int afre ce: The ae s sei t yaw  to c aer et  a th daer  is to c taer e  
a c al ss  that mi p nemel st  the nuR n lba e i tn afre ce. To mi p emel tn  nuR n elba , a c ssal   
n dee  on yl  mi p tnemel  a sin elg  tem h do  c della  r nu  .)(  

The amroF t fo  th ta  nuf tc noi  si  pu cilb  diov  ur n  .)(  

2. E tx en id ng hT daer : The second yaw  to c aer te a th daer  is to c aer te a en w c sal s that  
e tx ends t eh  hT re da  c al ss  and t eh n to c aer te an insta cn e fo  this c al ss. This c al ss  
m su t edirrevo  eht  ur n )(  tem h do  wh hci  si  the en yrt  p tnio  rof  the n we  th  .daer  

1.2 gnidnetxE  T sdaerh   

You can ni h ire t the Th daer  c sal s as an to eh r yaw  to create a th daer  in oy ur  
p rgor am. When oy u ed c eral  an ni ts na ce fo  oy ur c al ss, oy u’ ll  la so h eva  a cc se s to  

rebmem s of the Th daer  c ssal . Whe en rev  oy ur c al ss in ireh st  the hT daer  c ssal , oy u  
m tsu  edirrevo  the r nu )(  em th do , wh ci h si  an e tn yr  into the n we  ht daer . The  
f lo l iwo ng ex ma ple sh wo s h wo  to ni h ire t the Th daer  c sal s and h wo  to vo e dirr e the  
r nu )(  tem h do . This ex ma ple ifed nes the M Ty h daer  c al ss, wh ci h irehni st  the Th daer   
c sal s. T eh  c no s urt tc ro  fo  ht e yM hT daer  c sal s c lla s the construct ro  fo  the Th daer   
c sal s yb  using t eh  s repu  wyek o dr  and p sa s se  it the n ema  fo  ht e n we  th daer , wh hci   
is My th daer . It then llac s the ts ra t )(  em th do  to a tc avi et  the n we  thre da . The st ra t )(   

em th do  c slla  t eh  ur n )(  em th do  fo  the TyM h daer  c ssal   

c ssal  TyM h daer  xe t sdne  Th daer  {  
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MyTh )(daer  {  

sup "(re My ht ;)"daer   

s rat t ;)(   

 }  

pu cilb  diov  run )(  {  

yS ts me .ou .t p nir tln dlihC"(  th daer  ts ra t ;)"de   

yS ts me .ou .t p nir tln dlihC"(  th daer  et imr na et ;)"d   

} }  

c ssal  D ome  {  

pu cilb  stat ci  diov  niam  S( t ir ng gra s {)][  n we   

MyTh ;)(daer  yS ts me .ou .t p nir tln "( M nia   

th daer  st ra t ;)"de   

yS ts me .ou .t p nir tln niaM"(  th daer  et imr na et ;)"d   

} }  

1.3 itnemelpmI ng elbannuR   

The ex ma p el  ni  the en xt s tnemge  omed nst tar es the use fo  R nu n elba  and sti   
mi p emel ntat oi n  .  

nyS c zinorh a it on  

1. T ow  ro  erom  ht sdaer  a cc se sing the s ema  ad ta s mi ultan uoe s yl  yam  le da  to ol ss fo   
ad ta i tn irge t .y  nI  edro r to diova  th si  avaj  u es s the c no cept fo  om nit ro . A om nit ro  si  na   
jbo tce  us de  sa  a mutu ylla  cxe l su evi  ol c  .k  

2. At a t emi  on yl  one thre da  c na  ca c sse  the Monit ro . A second th daer  c na n to  ne t re  the  
om nit ro  u tn li  the rif st c emo s ou .t  T lli  su hc  t emi  the to h re  th daer  si  s dia  to eb  iaw tin  .g  

3. The keyw dro  yS cn h or n zi ed si  use ni  t eh  c edo  to en lba e s cny h or n azi t oi n and ti  c na   
eb  used ola ng iw th a em th .do   

ignahC ng eht  s etat  fo  ht r dae   

T eh er  gim th  eb  t emi s w eh n oy u need to t me p iraro ly ts op a ht daer  rf om p or cessing  
and then ser ume p ecor ss in ,g  us ch as when oy u aw nt to el t an hto er th daer  use the  
cu nerr t er source. You c na  ca h evei  th si  o ejb tc evi  yb  de if ning oy ur wo n s su pend and  
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r use em  tem h sdo , as sh wo n in the ollof wing ex ma p el . This ex ma p el  ifed nes a  
MyTh daer  c ssal . The My hT daer  c sal s enifed s th eer  tem h sdo : the r nu )(  tem h ,do  the  
s su pen Td h (daer ) tem h ,do  and the er s emu hT (daer ) tem hod. In idda t noi , the  
MyTh daer  c sal s ed c eral s the inst na ec  elbairav  s su pen ded , whose lav ue is us de  to  
in id c eta  wh te h re  ro  not the th daer  si  sus pende .d   

c ssal  M Ty h daer  mi p emel n st  R nu n elba  {  

St ir ng n ;ema   

Thre da  ;t   

bo aelo n suspen ;ded   

MyTh )(daer  {  

t = en w Thre (da ht ,si  T" h ;)"daer   

s su pended = laf se ; t. rats t )( ;  

}  

pu cilb  diov  r nu )(  {  

t yr  {  

of r i( tn  i = 0; i < ;01  i ++ ) { yS ts me . .tuo p ir tn ln T"( h daer : " + i ); Thre .da s eel p ;)002(   
synch or n dezi  t( his) {  

wh eli  (s su pen )ded  {  

)(tiaw ;  

}  

}  

}  

} cat hc  I( tn urre pt ecxEde pt noi  e ) { yS ts me .ou .t p ir ntln T"( h :daer  ni t urre pt de . ;)"  }  

yS ts me .ou .t p nir tln "( T daerh  exiting. ;)"   

}  

diov  s su pen Td hre )(da  { sus ep n ded  = tru ;e   

}  

synch or n dezi  diov  ser u Tem h er )(da  {  

s su pended = laf s ;e   
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not )(yfi ;  

 }  

 }  

c ssal  D ome  {  

pu cilb  stat ci  diov  niam  S( t ir ng sgra  ][  ) { M Ty h daer  t1 = n we  M Ty h )(daer ;  

t yr {  

Th .daer s eel p )0001( ; t s.1 uspendTh aer )(d ; yS ts me .ou .t p nir tln "( T daerh : Suspen ;)"ded   
Th .daer s eel p ;)0001(   

t1. er su Tem hre )(da ; syS et m. .tuo p ir tn ln T"( h :daer  seR ume ;)"   

} cat hc  ( I tn urre pt xEde ce tp noi  )e  {  

 }  

t yr  {  

t t.1 . ioj n ;)(   

} cat hc  ( I tn urre pt xEde ce tp noi  )e  { yS st me . .tuo p ir n nlt  (  

"M nia  hT aer :d  int urre pt ;)"de  }  

 }  

 }  

2. dednuoB  Bu ff re  Pr elbo m  

melborP  eD sc noitpir  :  

nI  c mo put re  sc nei ec  t eh  p dor uc re -c no us rem  p lbor em la( so kn wo n as t eh  dednuob - 
effub r  

)melborp  is a c al ss laci  ex ma p el  fo  a mu itl -p or cess synch or n oitazi n p lbor em. The  
p melbor  ed cs sebir  owt  p or ec ss ,se  the p dor u rec  and t eh  c sno u ,rem  who sh era  a  

c ommo n, if x de -s ezi  reffub .  

T eh  p dor u ec 'r s boj  is ot  eg n are te a p ei ce fo  ad ta, put it into the bu reff  and ts ra t niaga .  
At the s ema  emit  the c no us rem  is consu im ng the ad ta i( .e. ivomer ng it fr mo  the  
bu )reff  one p ecei  ta  a t emi . The p lbor em is to kam e sure th ta  t eh  p dor cu re  ow n't t yr  to  

dda  ad ta ni to the bu reff  fi  it's fu ll  and that the c sno u rem  ow t'n  t yr  to rem evo  ad ta  
rf om na  me pty bu .reff  Th si  si  the c edo  rof  s ivlo ng the evoba  ts at :de   
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c ssal  Bu reff I met  {  

pu cilb  alov t eli  od u lb e lav ue = ;0  //  multiple th sdaer  a cc ess pu ilb c alov t eli   
bo aelo n cco upied = laf s ;e  //  so ekam  these alov` t eli ' }  

c sal s uoB n Bded u reff  { //  ed s gi n de  rof  a sin elg  p dor cu re  ht re da  and //  a sin elg   
consu rem  thre da   

p avir et  int nu olSm st  = ;0   

p avir et  Bu ff e Ir t ][me  bu ff er = nu ;ll   

p avir et  int pu nIt  = ,0  ekat uO t = ;0   

// p avir te int c uo nt = ;0   

pu cilb  oB nu Bded u i(reff nt nu olSm st ) {  

if (nu olSm ts <= 0) th or w n we  I lagell rA gument xE ce tp oi n "( un olSm st <= ;)"0   
th si .nu olSm ts = nu olSm st ;  

bu reff  = en w Bu reff tI [me nu olSm st ;]   

rof  i( nt i = ;0  i < un olSm st ; i ++ ) bu ]i[reff  = n we  Bu reff tI ;)(me   

p tu nI  = p( tu nI  + )1  % nu olSm st ;  

// cou tn + ;+  // ar ce con id t oi n!!! }  

pu lb ci  od u lb e ef tch )(  {  

od u lb e lav u ;e   

wh eli  b!( u [reff t ka Oe u ]t .oc uc pie )d  // busy iaw t Th c.daer u err nt hT )(daer . )(dleiy ;  

lav ue = bu [reff t eka uO ]t . lav u ;e  // C  

bu reff  [t eka tuO ] . co cup dei  = laf s ;e  // D t eka O tu  = (t Oeka ut + )1  % nu olSm st ;  

//  c uo tn -- ; // ar ce con id t oi n!!! ter u nr  lav u ;e   

}  

}  

daeR - etirW  elborp m  

• R dae / irW te ol cks p divor se  a s cny h or n azi t oi n mechanism th ta  wolla  th daer s ni  an  
pa p il cat oi n to rom e ca uc ar t yle  elfer ct t eh  epyt  fo  acc se s ot  a sh dera  er source th ta  th ye   

requ ri e  .  
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• Many th daer s can acqu eri  t eh  s ema  re da / irw te ol ck fi  th ye  acqu ri e a sh dera  daer  ol ck  

on ht e re da / irw te ol ck ejbo c  .t  

• On yl  one th daer  c na  qca u eri  na  xe cl su evi  irw te ol ck no  a re da / irw te ol ck ejbo tc .  

• Wh ne  na  xe c ul s evi  irw et  ol ck si  h ,dle  no to h re  th sdaer  era  dewolla  ot  h dlo  any ol c .k   

pu cilb  c al ss R dae  irW t oLe ck{  

p avir et  int sredaer  = ;0   

p avir et  int irw t sre  = ;0  p avir te tni  irw Ret qe eu sts = ;0   

pu ilb c synch or n dezi  diov  ol ckR dae () ht wor s Int urre pte xEd cept oi n{ wh li e irw( et rs > 0  
|| qeRetirw ues st  > {)0   

)(tiaw ;  

}  

re da er +s ;+   

}  

pu cilb  s cny h or n dezi  diov  un ol ckR {)(dae  redaer s -- ;  

not )(llAyfi ;  

}  

pu cilb  s cny h or n dezi  diov  ol c irWk t )(e  ht wor s Inte rr upt Ede x pec t oi n{  

irw t Re equ se ts+ ;+   

wh redaer(eli s > 0 ||  irw t re s > {)0  iaw t ;)(   

}  

irw t Re equ se st -- ;  

irw t re +s ;+   

}  

pu cilb  s cny h or n dezi  diov  un ol c irWk et )(  th wor s nI t rre upt xEde cept oi n{ irw t re s -- ;  

not )(llAyfi ;  

}  

}  
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Pr udo c re - noC s remu  pr elbo sm   

• In p dor cu /re consumer synch or n azi t snoi , p dor cu re  p or ce ss es ekam  it me s elbaliava   
to consu rem  p or ec ss .se   

• Ex ma p el s ra e a sem s ega  sen red  and a sem s ega  er c revie , or t ow  m hca ines ikrow ng  
on ti e sm  ni  s qe uen .ec   

• The s ny hc or n azi t oi n h re e must ne us er  aht t ht e consu rem  p or c se s eod s n to   
consu em  erom  it me s than h eva  eb en p dor u dec . fI  nec se s yra , the consu rem  p or c sse   
si  olb c dek  m( u ts  iaw t) fi  no i et m si  elbaliava  ot  eb  c no sume  .d  

• P dor cu re  and consu rem  p or ec sses era  c uo pled yb  a bu reff  to wolla  asynch or n uo s  
p dor tcu noi  and c no s mu pt .noi   

• The bu reff  can eb  ob un ded  (h eva  a capacity imil t) ro  nu ob un ded  b( e elba  to ts ro e  
na  un detimil  nu rebm  fo  it me s .)   

3. tnevE  ildnaH ng  

In ,avaJ  e ev n st  er p eser nt lla  a tc ivi ty th ta  eog s no  eb t neew  the u res  and the pa p il cat  .noi  

T ow  tneve  gnildnah  mec inah sms :  

D le e ag t oi n e ev tn  ledom  : tI  ifed nes ts an drad  and co sn i ts e tn  cem hanisms to eg n are te  
and p or c se s e nev t .s  reH e ht e source eg n etare s an eve nt and sen sd  ti  to on ro  rom e  
il ts en re s. The sil te en r s mi p yl  iaw st  unt li  ti  rec evie s an eve nt. O cn e it is bo t ia n de , tI   

p or c se ses this neve t dna  er turns. iL ts en re s ohs u dl  iger st re  th me s evle s iw ht  a source in  
dro er ot  er c vie e an e ev n not ifi cat noi . oN t ifi cat oi ns ra e s ne t on yl  ot  li ts en re s that aw nt  

to er ec evi  th .me   

tnevE s  

nI  the ageled t oi n ledom , an tneve  is an ejbo ct that sed c ebir s a ts a et  hc an eg  in a sourc  .e  
tI  can eb  eg n are et d as a co esn q eu n ec  fo  a p re son int care ting iw th the le emen st  in a  

arg phic la  us re  afretni ce. emoS  fo  the a tc ivi t ei s th ta  c ua se e ev nts to be eg n are t de  ra e :  
p ser sing a butt no , en iret ng a ch ara c ret  aiv  the draobyek , es cel ting an meti  ni  a il s ,t   
and c il c ik ng the uom se. nevE ts yam  la so o cc ur ht ta  era  not erid c ylt  ca esu d by  
in oitcaret ns tiw h a u res  int afre ec . roF  examp el , an neve t yam  be eg n are et d when a  
t mi re  xe p ,seri  a c uo tn re  xe c dee s a eulav , a s fo t eraw  ro  h wdra a er  af ilu er  occu sr , ro  na   
op are t oi n si  c mo p el et  .d  

tnevE  alC ss se   

T eh  c sal es s th ta  r pe ser ent e nev ts era  ta  the roc e fo  Ja av ’s eve nt han ild ng em chanis  .m  
tnevE O ejb ct : It is at the oor t of the avaJ  e ev tn  c al ss  h rarei chy in avaj . itu l. tI  is eht   
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sup re c sal s rof  lla  ve ne st . I st  o en  construct ro  is sh wo n h ere : nevE Ot jb tce cejbO( t )crs   
ereH , crs  is the obj ce t that eg n are tes ht is eve nt. evE ntO ejb ct cont ia ns t ow  em th sdo :  

eg t oS urc (e  ) and t So t ir n (g  .)  The oSteg urc (e  ) em th do  ter u snr  the source fo  the eve n .t   

tnevE O ejb ct si  a sup re c ssal  fo  lla  eve n .st   

T eh  Ac tnevEnoit  alC ss :  

An Ac evEnoit nt is eg en ar t de  when a bu tt on is p er ss de , a il st i et m is od u elb -c il c dek , ro   
a em nu meti  is s ele c det . hT e Ac tnevEnoit  cla ss  ifed nes of ur ni t ge er co sn tants that c na   

eb  esu d to yfitnedi  any reifidom s a ss oc detai  iw th an a tc oi n eve nt: ALT ,KSAM_   
CT M_LR ASK, M_ATEM A ,KS  and FIHS T SAM_ K.  

Ac evEnoit nt h sa  these ht eer  construct ro s: A oitc n evE tn ejbO( ct ,crs   

int ,epyt  St ir ng cm )d  cA t oi n evE tn (O tcejb  ,crs  int ,epyt   

St ir ng ,dmc  int mod fi rei s)  

Ac oit n evE tn (O ejb ct crs , tni  epyt , St ir ng cm ,d  ol ng nehw , tni  mo )sreifid  ereH , crs  si  a  
refe er cn e to t eh  ejbo tc  ht ta  eg en ar t de  th si  eve n .t  The epyt  fo  the eve nt si  spec deifi  yb   

pyt e, and ti s c ammo nd ts ir ng si  cmd. The gra u nem t modi sreif  in id cates wh ci h eifidom r  
yek s LA( T, TC R ,L  EM T ,A  and/ ro  HS TFI ) we er  press de  ehw n ht e neve t aw s  

eg n are ted. The hw en emarap t re  sp ce seifi  when the eve nt co cu derr   

• ehT  A ujd stm nevEtne t alC ss  An A ujd stm tnevEtne  is eg n are t de  by a cs llor   
ab r  

• ehT  moC p tneno E nev t alC ss  A moC p eno ntE nev t is eg n are et d when t eh  s ,ezi   
posit noi , ro  iv s tilibi y fo  a c mo pone tn  is chan deg . T ereh  era  f uo r types fo   
c mo ponent eve n st   

• hT e eniatnoC rE nev t alC ss A niatnoC e nevEr t is eg n are det  when  a  
c mo ponent si  dedda  to ro  vomer ed rf om a cont ia n re   

• ehT  oF cus tnevE  alC ss  : A oF cus tnevE  is ge aren et d when a c mo ponent sniag   
ro  ol s se  pni ut cof us  

• ehT  evEtupnI nt C al ss  : hT e sba t ar tc  c sal s nevEtupnI t is a subc al ss  fo   
oC mpo tnen E nev t and is eht  us p re c sal s of r c mo pon ne t ni put eve n st . I st   

subc sal es s era  K tnevEye  and uoM s tnevEe .  

• ehT  etI m tnevE  alC ss  : An tnevEmetI  is eg n are et d w eh n a check b xo  ro  a il st  
it me  si  c il cked ro  wh ne  a hc ec elbak  em nu it me  si  s ele etc d ro  sed e el tc de   

• ehT  K tnevEye  alC ss A K tnevEye  si  gen are t de  wh ne  ke draoby  in up t cco u  .sr  
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• ehT  uoM s tnevEe  ssalC  Th ere  era  gie ht typ se  fo  uom se e ev n st   

• ehT  uoM s vEleehWe e tn  alC ss hT e uoM s evEleehWe nt c al ss en ac psu etal s a  
om su e wh lee  .tneve   

• ehT  tnevEtxeT  alC ss  In ts an ec s fo  ht is c al ss d cse ebir  te tx  eve n st . T seh e era   
gen are et d  

yb  text if e sdl  and et xt aera s wh ne  ch ara tc sre  era  ne t dere  yb  a u es r or p margor .  

• ehT  wodniW E tnev  alC ss  hT ere  era  t ne  typ se  fo  iw n wod  e ev n .st  ehT   
odniW w evE tn   

c ssal  de if n se  int rege  constan st  th ta  c na  eb  us de  to di ent yfi  th  .me  

ruoS c se  of tnevE s  

evE nt oS urce De cs ir pt oi n :  

• nottuB  - Gen are t se  ca t oi n eve n st  wh ne  the ub tt on si  p er ss  .de  

• ehC c xobk  - Gen are tes it me  eve n st  wh ne  the check ob x is les tce de  or  
ed s le e etc d.  

• iohC ce - Gen are t se  it me  ve ents wh ne  the ch io ce si  chan .deg   

• iL st - Ge en ar t se  ca t noi  e ev nts when an it me  is od u elb -c il c dek ; eg n are tes i et m  
ve ents  

• wh ne  na  it me  si  s ele tc de  ro  lesed e .detc   

• uneM  metI  - Gen are tes ca t oi n neve st  when a nem u it me  si  s ele c ;det   
eg n are t se  it me   

ve ents wh ne  a chec elbak  em nu i et m si  se cel t de  ro  celesed t  .de  

• Sc rabllor  - Gen are et s jda tsu em nt e ev n st  wh ne  the cs llor  rab  si  am n pi u al et .d   

• txeT  com tnenop s - Ge en ar t se  t txe  e nev ts hw en the u res  en et sr  a arahc etc  .r  

• odniW w - Ge en ar tes iw n wod  e ev n st  hw en a iw n od w is a tc avi et d, c ol s ,de   
aed tc avi t ,de   

ied con ,deifi  icon ifi e ,d  ope en ,d  ro  qu .ti   

tnevE  iL s renet  afretnI c se   

iL ste en rs ra e c aer t de  yb  imp emel tn ing one ro  mo er  of the in et afr ec s ifed en d yb  the  
avaj . twa . tneve  pac gak e  .  
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When an ve ent occu sr , t eh  ve ent sour ec  in kov se  ht e pa p or p air te em th do  de if n de  yb   
the il ts e en r and p ivor des na  e ev nt jbo ce t sa  sti  gra u .tnem   

afretnI ce eD cs noitpir   

Ac iLnoit s renet  - D nife es one tem h do  to r ce evie  ca t noi  neve t  .s  

ujdA s iLtnemt s enet r - eD if nes o en  tem h do  ot  r ce vie e jda ust nem t e nev ts  .  
pmoC o iLtnen s renet  - D ife nes of ur em ht do s to er c go n ezi  when a c mo pone tn  si   

h ddi e ,n  ,devom  er s ,dezi  ro  sh  .nwo  

tnoC a iLreni s renet  - D ife nes t ow  tem h do s to er c go n zi e when a c mo ponent is dedda  to  
ro  mer o dev  rf om a c no t ia n  .re  

oF cus iL s renet  - D nife se  t ow  tem h do s to gocer n ezi  w eh n a c mo ponent niag s ro  los se   
yek boa dr  of uc .s   

etI m iL s renet  - D ife n se  one meth do  ot  er c go n zi e nehw  the state fo  na  it me  hc an  .seg  

iLyeK s renet  - D ife nes th er e tem h do s ot  er c go n ezi  when a yek  is p er ss de , re ael s de , ro   
typed.  

uoM s iLe s renet  - eD enif s evif  tem h do s ot  gocer n ezi  w eh n t eh  esuom  is c il c dek , en sret   
a c mo ponen ,t  ixe ts a moc ponen ,t  si  p ser s ,de  ro  is aeler s  .de  

uoM s toMe i iLno s enet r - D ife n se  owt  dohtem s to er c go n zi e ehw n t eh  om u es  si   
ard g deg  ro  devom .  

uoM s iLleehWe s renet  - D ife nes one tem h do  to er c go n ezi  when t eh  om use wh lee  si   
vom ed.  

T iLtxe s renet  - D ife sen  one tem h do  ot  rec go n ezi  when a et tx  lav ue chan  .seg  
odniW wFocus iL s enet r - D ife nes t ow  m hte do s ot  er c go n ezi  when a iw n wod  iag ns ro   

ol s se  pni ut cof u .s   

odniW w iL s renet  D ife nes es ev n em ht sdo  to er c go n ezi  when a iw n wod  is act avi t ,de   
c ol es ,d  caed t avi t ,de  ied con ifi e ,d  icon ,deifi  epo en ,d  ro  qu .ti   

Us gni  eht  noitageleD  tnevE  edoM l  

pA p el t p argor m im ng using eht  led e ag t oi n ve ent ledom  is od en  fo iwoll ng seht e t ow   
ts :spe   

1. mI p nemel t the pa p airpor te int afre ec  in t eh  il ts en re  so th ta  it lliw  er c evie  the type fo   
eve nt ed s .deri   
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2. mI p nemel t c edo  to re ig st re  and nu iger ts re  fi(  ecen ss )yra  the il ts rene  as a er cip ei nt  
rof  ht e e tnev  n ifito cat oi n  .s  

retpadA  alC ss se   

D ife nit oi n : An ada pt re  c al ss  p edivor s an emp yt  mi p emel nt oita n fo  lla  em th do s in na   
e ev nt sil ten re  i tn afre c .e   

• adA pt re  c sal ses era  fesu ul when oy u aw nt to er c evie  and p or c se s on yl  s mo e fo  the  
eve tn s th ta  era  han deld  yb  a p ra t ci u ral  eve nt sil ten re  i tn afre c .e   

• New c al ss to ca t as na  eve nt il ts en re  yb  e tx en id ng one fo  the pada t re  c sal ses and  
mi p emel nting on yl  those neve ts ni  wh hci  oy u era  ni et er ts .de   

• For ex ma p el , the uoM s noitoMe A ad p et r c sal s h sa  t ow  tem h do s, uom s arDe g (deg  )  
and uom s (devoMe  .)  The s gi natu er s fo  these me pty tem h sdo  ra e exa tc yl  sa   

ifed n de  in the uoM s toMe i iLno s enet r i tn afre ce. fI  oy u rew e i tn ere ts de  in on yl   
om su e gard  eve n st , then oy u cou dl  s mi p yl  txe end uoM s noitoMe A retpad  and  

mi p emel nt uom s eggarDe d( ). hT e pme ty mi p emel ntat oi n fo  m uo s evoMe d( )  
ow u dl  han eld  the uom se om t oi n eve n st  rof  oy u  .  

The llof o iw ng ex ma p el  nomed ts ar et s na  pada et  .r  

// eD nom s art te na  ada pt .re  mi p tro  avaj . ;*.twa   

mi p ro t avaj . twa . .tneve *; mi p ro t avaj . pa p .tel  ;*   

/*  

< pa p tel  c edo = adA" pt re D "ome  diw th= 003  he gi th 1=  >00   

/< pa p el t>  

*/  

pu cilb  c al ss padA t omeDre  e tx en sd  App tel  {  

pu cilb  diov  init )(  {  

dda Mous siLe ten (re n we  MyM uo s adAe tp t(re his ;))   

dda MouseMot oi n iL ts en (re n we  yM Mous Me oito n (retpadA this ;))   

} }  

c ssal  M uoMy s adAe pt re  e tx en sd  M uo s adAe p ret  {  

adA pt re eD om  ada pt re eD ;om   
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pu cilb  M uoMy s padAe t adA(re pt re D ome  ada p et Dr e )om  {  

th si . pada t re D ome  = ada pt Dre e ;om   

}  

// aH n eld  uom se c il c .dek   

pu cilb  diov  om us (dekcilCe Mo esu evE nt )em  {  

ada tp re eD om .sh Swo tatus "( Mo su e c il c )"dek ;  

} }  

c ssal  M uoMy seMot adAnoi tp re  xe ten sd  Mou es Mot oi n padA t re  {  

adA pt re eD om  ada pt re eD ;om   

pu cilb  M uoMy seMot oi An ad tp (re A pad et rD ome  ada p )omeDret  {  

th si . pada t re D ome  = ada pt Dre e ;om   

}  

// aH n eld  uom se deggard .  

pu cilb  diov  om useD eggar d(Mo su vEe ent me) {  

ada tp re eD om .sh Swo tatus "( Mo su e )"deggard ;  

} }  

ennI r salC s se   

Cons redi  t eh  pa p tel  sh wo n in the llof o iw gn  il ts ing. It do se  not use an ni n re  c ssal . stI   
laog  is to sid p yal  the irts ng  

“Mo su e P er ss ”de  ni  eht  st ta us rab  fo  the pa p el t weiv er ro  br wo s re  wh ne  the om su e si   
p ser es d. T reh e ra e t ow  top- vel el c sal ses in this p rgor am. uoM s serPe s omeDde  e tx en sd   

telppA , and uoMyM seA retpad  xe et nds uoM seA etpad r. The (tini  ) em th do  of  
uoM s erPe ss eDde mo instant ai tes uoMyM s retpadAe  and p divor se  this jbo tce  as an  

gra u em nt to t eh  uoMdda s iLe s (renet  ) tem hod  .  

oN ti ec  ht at a fer e er cn e to t eh  pa p el t is supp eil d as an gra u em nt to the  
uoMyM s retpadAe  noc st ur tc ro . This erefer cn e is st ro ed in an ni ts a cn e elbairav  f ro   

al t re  use yb  t eh  uom s erPe ss (de  )  

em thod  .  

// Th si  pa p tel  seod  NOT use na  ni n re  c .ssal   
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mi p ro t avaj . pa p .tel  ;*   

mi p ro t avaj . twa . .tneve *;  

/*  

< pa p tel  c edo ="M uo seP er s des D "ome  tdiw h 002=  eh gi ht= >001  </ pa ple >t   

*/  

pu cilb  c al ss M uo Pes er ss de eD om  e tx en sd  App tel  {  

pu cilb  diov  init )(  {  

dda Mous siLe ten (re n we  MyM uo s adAe tp t(re his ;))   

} }  

c sal s MyM uo s adAe p et r xe tends Mo su eA pad ter { oM su eP er ess d eD om   
om su eP ser s de D ;ome   

pu ilb c M uoMy seA ad pt (re M uo Pes er ss de eD mo om useP er ss de D ome )  {  
th si . om su eP ser s de D ome  = om su ePr se des D ome ;  

}  

pu ilb c iov d om useP (desser Mo esu nevE t em )  {  
om su eP ser s de D ome .sh Swo ta sut "( M uo se Pr sse de . ;)"   
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INU T- :4  SGNIWS   
 

wS ing is bu tli  on top fo  WA T and is ne t yleri  irw t et n ni  avaJ , using WA T’s gil ht giew ht  
c mo ponent us pp tro . In p ra t ci u ,ral  un ekil  TWA , t he cra hitectu er  fo  S iw ng c mo pon stne   

ekam s it ae sy to cu ts ezimo  ob th t eh ri  pa p arae cn e and eb h roiva . moC ponents morf  A TW   
and iwS ng can eb  mix de , iwolla ng you to dda  S iw ng us pp ro t to ixe s it ng AWT- ab s de   
p rgor ams. roF  ex ma p el , s iw ng c mo ponents such as redilSJ , uBJ tt no  and CJ hec obk x cou dl   

eb  us de  ni  the s ema  p or g mar  iw th stan drad  TWA  ,slebal  et tx sdleif  and sc rabllor s.  

1. T eerh  strap   
 

C mo pon tne  s te  s( ubc al ss se  fo  moCJ ponent) uS pp tro  c al sse ,s  nI et cafr es  

gniwS  moC p tneno s dna  reniatnoC s  

iwS ng c mo ponen st  era  ab s ci  bu idli ng olb c sk  fo  na  pa p il cat .noi  iwS ng t ikloo t h sa  a  
ediw  ar n eg  fo  oirav us gdiw ste . uB tt ,sno  che kc  ob x se ,s ,sredil  tsil  ob x se  .cte  yrevE thing  

a p rgor a remm  nee sd  rof  h si  .boj  nI  th si  sect noi  fo  the tut lairo , ew  lliw  desc ebir  s lareve   
su fe ul c mo pon .stne   

lebaLJ  moC pon tne   

lebaLJ  si  a s mi p el  c mo ponent rof  sid p iyal ng et x ,t  segami  ro  ob t .h  It eod s n to  aer ct ot   
ni p tu  neve t  .s  

CJ ceh oBk x  

CJ ceh oBk x si  a egdiw t ht ta  h sa  t ow  ts at .se  nO  and O tI .ff  si  a xob  htiw  a lebal  dilSJ er  

dilSJ er si  a c mo ponent ht ta  le st  the us re  arg p ih c ylla  s ele ct a eulav  yb  s idil ng a kn bo   
iw th ni  a uob n ded  i tn avre l  

moCJ boBox  

C mo bobox si  a c mo ponent th ta  c ibmo en s a butt no  ro  ide t elba  dleif  and a ord p- wod n  
il st. The us re  c na  s ele ct a lav ue morf  the ord p- wod n il s ,t  wh hci  pa p rae s ta  the us s're   

request.  

JP or g er ss raB   

A p ergor ss  rab  si  a egdiw t th ta  si  us ,de  wh ne  ew  p or cess el n tg hy at s .sk  tI  si  an ami t de   
so th ta  the us re  kn ,swo  th ta  our task si  p rgor e ss ing  

JT go g Bel ttu no   
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JT go g el B tu t no  si  a butt no  th ta  h sa  t ow  ts at .se  P er ssed and n to  p er s .des  uoY  t lggo e  
eb t neew  these t ow  st seta  yb  c il c ik ng no  ti   

tnoC a reni s  

iwS ng co tn snia  a nu rebm  fo  c mo ponen st  th ta  p edivor s rof  org uping to eh r  
c mo ponen st  t tego h  .re  

In A ,TW  s hcu  c mo p no en st  xe ten ded  avaj . twa . noC t ia n re  and ni clu ded  Pan ,le  iW n ,wod   
emarF , and D .golai   

1.1 A iS m elp  reniatnoC   

lenaPJ  si  iwS n s’g  rev s oi n fo  t eh  TWA  c al ss Pan le  and us se  the s ema  afed u tl  oyal tu ,  
lF o aLw yout. JPan le  si  ed cs en ded  rid tce yl  rf om moCJ ponen  .t  

FJ r ema  si  iwS n s’g  ve oisr n fo  marF e and si  ed cs en ded  erid c ylt  morf  th ta  c al s .s  The  
c mo ponen st  dda ed to the emarf  era  derrefer  ot  sa  sti  co tn en ;st  these era  am n dega  yb   
the conten Pt an  .e To dda  a c mo ponent to a FJ r ,ema  ew  um st su e sti  oc tn ne Pt ane  
ins et ad  .  

FlanretnIJ r ema  is con if en d to a iv s elbi  aera  fo  a con iat n re  ti  si  p al c de  .ni  It c na  eb   
icon deifi  , am x dezimi  and yal e  .der  

wodniWJ  is iwS ng’s rev s oi n fo  iW n wod  and si  sed cen ded  rid tce yl  morf  th ta  c  .ssal  
ekiL  iW n ,wod  ti  u ses  droB e aLr yo tu  yb  de af ult  .  

laiDJ og is iwS ng’s rev s noi  fo  D golai  and si  d cse ended cerid t yl  orf m th ta  c al s .s  ekiL   
D golai , ti  us se  droB e oyaLr ut yb  afed u .tl  ekiL  rFJ a em  and iWJ n ,wod   

JD golai  con iat ns a oor Pt ane h crarei hy i cn lu id ng a co tn ne Pt an ,e  and ti  swolla  dereyal   
and alg ss pan .se  A ll  golaid s era  ,ladom  wh hci  snaem  the cu err nt  

th daer  si  olb c dek  u tn li  us re  int noitcare  iw th ti  h sa  neeb  c mo p .detel  JD golai  c ssal  si   
in et n ded  sa  the ab s si  rof  c aer ting cust mo  golaid s; h vewo er, s mo e  

fo  ht e om st c ommo n golaid s ra e p dedivor  ht or ugh stat ci  meth sdo  ni  the c ssal   
JOpt noi Pane.  

lebalJ  dna  IegamI c no   

yS ntax : pu cilb  c al ss lebaLJ   

txe en sd  JC mo pon tne   

mi p emel nts iwS n noCg ts an ,st  Acc se s elbi   

• It si  a id ps yal  aera  rof  a hs tro  text ts ir ng ro  na  ,egami  ro  ob t  .h  
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• A lebal  seod  not aer ct ot  pni ut e ev n .st  sA  a er us ,tl  ti  c na n to  teg  the byek oa dr  of cu  .s  

• A lebal  c na  id sp yal  a obyek a dr  la t re nat evi  sa  a con ev n nei ce rof  a n ybrae   
c mo ponent th ta  h sa  a yek boa dr  la et rnat evi  but c na 't sid p yal   .ti  

• A lebaLJ  jbo ce t c na  sid p yal  ei ht re  tex ,t  na  egami , ro   .htob  

• yB  afed u ,tl  slebal  era  rev tic ylla  c ne deret  ni  rieht  sid p yal   .aera  

• T xe t-on yl  slebal  era  idael ng egde  ,dengila  yb  de af u ;tl  egami -on yl  lebal s era   

h oziro tn ylla  ce tn ,dere  yb  de af u .tl   

• naC  use the setIc eTno xtG pa  em ht do  to sp yfice  h wo  am ny pi ex sl  shou dl  appe ra   
eb t neew  the text and the .egami  T eh  afed u tl  si  4 pix  .sle  

IegamI c no   

yS ntax :  

pu cilb  I Iegam con S( tr ni g elif n )ema   

{  

this elif( n ,ema  elif n ;)ema   

}  

C aer et s na  I egam cI no  morf  the spec deifi  .elif  The egami  lliw  eb  p dedaoler  yb  using  
M aide T ar c rek  to om n roti  the idaol ng ts eta  fo  the  .egami  

The spec deifi  St ir ng c na  eb  a elif  n ema  ro  a elif  p .hta  Wh ne  spec gniyfi  a pat ,h  use the  
nI ret net- ts an drad  rof w dra -s al sh "( / )"  sa  a s arape t ro . T( he ts ir ng si  con rev t de  to na   

UR ,L  so the wrof a dr - ls ash krow s no  lla  s sy t me s.)  

For xe ma p ,el  spec :yfi   

n we  gamI e cI on egami"( /s egamIym . "fig )  

The sed c ir pt noi  si  init dezilai  to the elif n ema  st ir n .g   

maxE p el  fo  lebaLJ  htiw  I Iegam c no  :  

im op rt avaj . wa t. wolF L oya tu ; tropmi  avaj . twa . seldaeH s xE cept ;noi   

im op rt avaj x.s iw ng.Ic ;no   

im op rt avaj x.s iw ng.I egam cI ;no  tropmi  avaj x.swing. ;emarFJ  tropmi   
avaj x.s iw ng. ;lebaLJ   
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ilbup c c al ss M nia  dnetxe s emarFJ  {  

ilbup c M ia n )(  sworht  eldaeH ss xE cept noi  { set ,003(eziS  ;)003   

s te D afe u olCtl s Oe p oitare n J( F emar . IXE T_O LC_N O )ES ; s oyaLte ut( wen   
lF o aLw yo tu F( l Lwo ayout. FEL T ;))   

cI no  ic no  = wen  I Iegam con .a"( np ;)"g   

lebaLJ  1lebal  = wen  baLJ e F"(l u ll  maN e : ,"  ic ,no  lebaLJ . FEL T ;)   

lebaLJ  2lebal  = wen  baLJ e erddA"(l ss  : ,"  lebaLJ . FEL T ;)  bal e .2l setIcon( en w  
I egam cI on p.b"( n ))"g ;  

eg Ct ont ne tPa en )( . )1lebal(dda ; eg t noC tentP )(ena . )2lebal(dda ;  

}  

ilbup c s citat  diov  iam n S( t ir n ][g  gra s) { wen  M ia n .)( set iV s elbi ( urt e ;)   

}  

}  

JT leiFtxe d  

• J txeT dleiF  si  a gil th we gi ht c mo pon tne  th ta  wolla s the itide ng fo  a sin elg  il ne fo   
text  .  

• J txeT dleiF  si  i tn en ded  to eb  source-c mo pat elbi  htiw  avaj . .twa Te tx dleiF  wh ere  ti  si   

aer son elba  to od  s .o  sihT  c mo pon tne  h sa  cap iliba t ei s n to  uof nd ni  eht   

avaj . wa t.T xe t iF e dl  c  .ssal  

• J txeT dleiF  h sa  a tem h do  to se t hsilba  the ts gnir  us de  sa  t eh  c dnammo  ts ir ng rof  the  
a tc noi  eve nt th ta  steg  derif .  

• The avaj . twa .Te tx dleiF  su de  t eh  et tx  fo  the dleif  sa  the c ammo nd st ir ng rof  the  
Act oi n evE nt  .  

• J txeT dleiF  lliw  use the c ammo nd ts ir ng s te  iw th ht e se At ct oi n ammoC nd tem h do  fi   
n to  nu ,ll  ot iwreh se ti  lliw  use the text fo  t eh  dleif  sa  a c mo pat ilibi ty htiw   

avaj . wa t.T xe t iF eld  .  

2. gniwS  aP c gak e  
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yS ntax :  

pu cilb  c al ss JB nottu  xe ten sd  sbA t ar tc Butt no  mi p stnemel  cA c se s elbi   

nA  mi ple em tn at noi  fo  a "p su h" ub tt .no  Buttons c na  eb  con gif u ,der  and to s emo  rged ee  
con llort e ,d  yb  A tc .snoi  Using na  A noitc  htiw  a ub tt no  h sa  am ny ifeneb ts oyeb nd  

erid tc yl  con gif u ir ng a bu tt .no   

pac egak  c mo .ack.gu iws.i ng.s mi p ;el   

mi p ro t avaj . twa . ;*   

mi p ro t avaj . twa . iW.tneve n od wA ad pt ;re  ropmi t avaj . wa t. eve nt. wodniW Even ;t  mi p ro t  
avaj x.s iw ng. ;*   

pu cilb  c al ss miS ple iwS n Bg uttons e tx en sd  FJ r ema  {  

pu cilb  stat ci  diov  (niam  St ir n ][g  vgra  ) {  

miS p iwSel n Bg ttu ons Eym x ma p el  = n we  miS p iwSel n Bg u tt no s( miS" p el  iwS ng  
Bu tt ons" ;)   

}  

pu cilb  miS p iwSel n Bg ttu no s( St ir ng tit el  ) {  

sup (re  tit el  ;)   

set (eziS  ,051  051  ;)   

dda  iW n iLwod ts en (re  n we  iW n adAwod p )(ret  { pu cilb  diov  iw n olCwod sin (g   
iW n evEwod tn  ew  ) { id sp ;)(eso   

yS ts me .exit( 0 ;)   

}  

} ;)   

init ;)(   

set iV s lbi e( true ;)   

}  

p avir et  diov  init )(  {  

JPan le  _ym pan le  = n we  JPan ;)(le   

_ym pan le .set oyaL ut( wen  G oyaLdir ut( ,3  3 ) ;)  (rof  int i = ;1  i < ;01  +i + ) {  
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I egam cI no  ic no  = wen  I egam cI on( i + ". "fig  ;)  BJ tu not  bj  = n we  BJ utton( ic no  ;)   

bj .s te T loo T pi T xe t( i + ". "fig  ;)   

_ym pan le . (dda  bj  ;)   

}  

eg Ct ont ne tPa en )( . (dda  _ym pan le  ;)   

_ym pan le .set (redroB  droB e aFr tc ory.c ctEetaer eh )(redroBd  );  

}  

}  

JT enapdebba   

yS ntax : pu cilb  c ssal  bbaTJ edPane  

txe en sd  JC mo pon tne   

mi p emel n st  bazilaireS le, cA ec ss ,elbi  iwS n oCg nstan st   

• A c mo ponent th ta  stel  ht e us re  s iw t hc  b te neew  a org up fo  c mo ponen st  yb  c il c ik ng  
on a t ba  htiw  a nevig  title and/ ro  ic  .no  

• T ba s/c mo ponen st  era  dedda  to a T debba P ena  ejbo ct yb  su ing t eh  dda T ba  and  
i sn tre T ba  tem h .sdo   

• A t ba  si  repre nes t de  yb  na  in xed  c erro ps on gnid  to the posit noi  ti  saw  dedda  ,ni   
wh ere  the rif st t ba  h sa  na  in xed  qe u la  ot  0 dna  the al st t ba  h sa  na  edni x qe u la  to the  
t ba  c uo nt sunim   

• The T debba Pane u ses  a iS n elg  eleS ct noi M do el to er p tneser  the s te  fo  t ba  in id c se   
and the cu rr ent yl  celes t de  in .xed  If the t ba  cou tn  si  aerg t re  th na  ,0  th ne  th ere  lliw   

yawla s eb  a s ele c det  edni x, wh hci  yb  afed u tl  lliw  eb  init dezilai  to ht e rif st t .ba  If  
the t ba  c uo nt si  ,0  th ne  the es el etc d in xed  lliw  eb  - .1   

SJ rc naPllo e  

yS ntax : pu cilb  c ssal  SJ c llor Pane  

txe en sd  JC mo pon tne   

mi p emel n st  Sc llor PaneCon ts an ,st  cA c se s elbi   

• P edivor s a sc elballor  weiv  fo  a gil ht giew ht c mo ponen  .t  
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• A JSc llor Pane am n sega  a weiv p ro t, opt oi n la  rev tic la  and h oziro nt la  sc llor  rab s, and  
o tp oi n la  wor  and c nmulo  h idae ng weiv p ro t .s   

• The weiVJ p ro t p divor es a iw n ,wod  ro  ropweiv" t" o tn o a ad ta source --  rof   
ex ma p ,el  a et xt .elif  T ah t atad  sou ecr  si  the s" c allor elb  c neil t" aka(  ad ta )ledom   

id sp yal ed yb  the iVJ ewp ro t .weiv   

• A SJ c llor Pane ab sic ylla  co sn is st  fo  SJ c raBllor s, a weiVJ p ro t, and the iriw ng  
eb twe ne  th ,me  sa  sh wo n ni  the margaid  ta  gir h  .t  

iLJ st  

yS ntax : pu cilb  c ssal  iLJ st  

txe en sd  JC mo pon tne   

mi p emel n st  Sc ,elballor  Ac sec s lbi e  

A c mo ponent ht ta  wolla s the us re  to s le e tc  one ro  erom  ejbo cts rf om a il s .t  A sep ara te  
ledom , siL Mt ,ledo  er p er sen st  the co tn en st  fo  the  .tsil  

// aerC te a iLJ st th ta  id ps syal  t eh  st ir n sg  ni  ad t ][a   

St ir n ][g  ad ta = o"{ n ,"e  "t "ow , "th ,"eer  of" u ;}"r  iLJ st ad t iLa st = n we  iLJ st ad( t ;)a   

obmoCJ Box  

yS ntax : pu cilb  c ssal  moCJ b oBo x  

txe en sd  JC mo pon tne   

mi p emel n st  It eleSme c ,elbat  iL stDat iLa ts en ,re  A tc oi n iL ts e en ,r  Acces elbis   

• A c mo ponent th ta  c ibmo n se  a ub t not  ro  ide t lba e if e dl  and a ord p- wod n il s  .t  

• The us re  c na  es tcel  a lav ue morf  ht e ord p- wod n il s ,t  wh hci  pa p srae  at the us re 's  
qer seu t  .  

• If oy u ekam  the c bmo o ob x e id t ,elba  t eh n the c obmo  ob x ni clu sed  na  e id t elba  if e dl   
into wh hci  the us re  c na  t epy  a lav u  .e  

JT elba   

yS ntax : pu cilb  c ssal  elbaTJ   

txe en sd  JC mo pon tne   

mi p emel n st  T elba M do e iLl ts en ,re  Sc ,elballor  T elba C lo umnM iLledo ts en ,re   
iL st leS tce oi n iL s et n ,re  iLrotidElleC sten ,re  cA c se s elbi   
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• The JT elba  si  used to id ps yal  and tide  ger u ral  t ow - emid sn oi n la  t selba  fo  c .slle   

• The JT elba  h sa  am ny af c ili t sei  th ta  ekam  ti  op ss elbi  to cu ts zimo e its er n ired ng and  

ide ting but p edivor s de af ults rof  these taef u ser  so th ta  s mi p el  selbat  c na  eb  s te  pu   

ae s li y.  

• For ex ma p ,el  to s te  pu  a t elba  htiw  01  wor s dna  01  c lo u snm  fo  un rebm s:  

T elba M ledo  ad taM ledo  = n we  A sb t ar ctT elba M )(ledo  {  

pu cilb  tni  eg t loC umn oC tnu )(  { retu nr  ;01  }  

pu cilb  tni  eg Rt oCwo nu )(t  { ter u nr  01 ;}  

pu cilb  O ejb ct laVteg ue tA i( nt ,wor  int c )lo  { ter u nr  n we  I tn ge e wor(r *c ;)lo  }  

}  

JT elba  t elba  = n we  JT ad(elba taM )ledo ; SJ c llor Pane sc llor pane = n we  SJ c llor Pan (e t lba e);  
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NU TI - :5  AVAJ  2 ESIRPRETNE  IDE IT NO  EVO R IV ,WE  ATAD B ESA  A :SSECC   

revO v wei  fo  EE2J  dna  ES2J   

• avaJ ™2 P al t mrof , E tn re p ir se idE t noi  EE2J( ™) et chn ygolo  p edivor s a  
c mo ponent- ab s de  aorppa hc  to the ed s ,ngi  oleved p em n ,t  sa s ,ylbme  and  

ed p emyol nt fo  e tn re p ir se pa p il cat .snoi   

• The EE2J  p al t mrof  ig v se  oy u a mu itl t rei ed id ts bir ut de  pa p il cat noi  ledom ,  
ht e iliba ty to uer se c mo ponen ,st  ni t arge t de  MX L- ab es d ad ta i tn cre han ,eg  a  
nu deifi  es cu ir ty ,ledom  and lf xe elbi  t nar s ca t oi n co tn .lor   

• Ven rod s and uc ts sremo  en yoj  the rf e mode  to hc oo se the p dor ucts dna  c mo ponen st   
ht ta  eb st teem  th rie  ub sin sse  and t hce n igolo c la  er qu .stnemeri   

1. T eh  noC c tpe  fo  DJ BC  

• The JD CB  ( avaJ  D abata se noC en ivitc t )y  A IP  ifed n se  i tn afre c se  and c sal s se  rof   

irw ting abatad se pa p il cat snoi  ni  avaJ  yb  ikam ng ad t aba se con cen t oi n .s   

• sU ing JD CB  uoy  c na  send SQ ,L  PL/SQL ts at eme n st  to omla st any re oital n la   

ad t aba se. JD CB  si  a avaJ  API rof  ex ce tu ing LQS  ts emeta n st  and roppus st  ab s ci  SQL  

fun tc oi n ila ty.  

• tI  p divor es RDBMS ca c sse  yb  iwolla ng oy u ot  debme  SQL ni s edi  avaJ  c  .edo  

revO v wei  fo  DJ BC orP cess  

erofeB  you c na  create a avaj  cbdj  c no n ce t noi  ot  the ad t aba s ,e  uoy  mu ts  rif st mi p tro  the  
avaj .s lq  pac .egak   

mi p ro t avaj .s lq . ;*  The st ra  ( * ) in id c seta  th ta  lla  fo  the c sal s se  ni  t eh  ap c egak  avaj .s lq  era   
to eb  mi p ro et .d   

avaJ  pa p il cat noi  c slla  the JD CB  yrarbil . JD CB  daol s a revird  wh hci  t kla s to the  
ad t aba se. eW  c na  ch egna  ad t aba se en ig n se  iw ht tuo  chan ig ng ad t aba se c  .edo  

E ts silba hing Dat aba se oC nn e tc noi  and A ss oc ai ting JD /CB DO CB  egdirb  1. gnidaoL  a  
abatad se ,revird   

• nI  th si  st pe  fo  the cbdj  c no n ce t noi  p or c ,sse  ew  daol  the vird er c ssal  yb  c illa ng  
alC ss. )(emaNrof  iw th the D revir  c ssal  n ema  sa  na  gra u em n .t  nO ce ,dedaol  the D revir   

c ssal  creat se  na  ni ts ecna  fo  ti es .fl   
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• A c tneil  c na  c no nect ot  Dat aba se Se revr  th or u hg  JDBC D revir . cniS e om st fo  t eh   
Dat aba se es revr s su ropp t DO CB  revird  th erofere  JDBC-OD CB  egdirB  vird er si   
c ommo n yl  esu  .d  

• The r te u nr  type fo  the alC ss. maNrof e S( t ir ng alC ss maN e) tem h do  si  alC“ ss .”  alC ss si  a  
c ssal  ni  avaj . al ng pac egak .  

alC ss. ”(emaNrof sun. bdj c. cbdo . bdJ Oc cbd D )”revir ; O// r any to h re  vird er  

}  

c ta ch xE( cept noi  x) {  

yS ets m.ou .t p nir tln( U“ n lba e to daol  the vird er c al ss ”!  ;)   

}  

2. Cr gnitae  a aro c el  cbdj  ennoC c oit n  

The JD CB  D vir erMan rega  c ssal  ifed n se  ejbo c st  which c na  co nn ect avaJ  pa p il c ita sno  to  
a JD CB  .revird  D revir Man ga er si  c no s deredi  the ab c obk ne fo  JD CB  ra hc itectu  .er  
D revir Man rega  c ssal  am n sega  the JD CB  revird s th ta  era  inst della  on the sys  .met  

• Its eg t noC ne tc oi n )(  m hte do  si  us de  to e ts ilba sh a c no ne tc noi  to a ad t aba s .e  It us se   

a su re n ,ema  p sa s drow , and a bdj c u lr  ot  e ts ilba sh a c no ne tc noi  to the abatad se and  

er tu snr  a c no nect noi  ejbo ct  .  

• A cbdj  C no ne tc noi  rper esen st  a s se s noi /c nno tce noi  htiw  a spec cifi  ad t aba s .e  tiW h ni   
ht e con et xt fo  a oC n en tc ,noi  SQ ,L  PL/SQL ats t eme n st  era  xe ce ut de  and results era   
er ut r en d. nA  pa p il cat oi n c na  h eva  one ro  erom  c no ne tc snoi  htiw  a is n elg  ad t aba s ,e   
ro  it c na  h eva  am ny c no n ce t oi ns htiw  ereffid nt abatad s .se   

• A oC nn ect noi  ejbo ct rp o ediv s m te ada ta i. .e  in amrof t oi n oba ut the ad t aba s ,e  t ,selba   
and .sdleif  It la so c no t ia ns tem h sdo  to de la  iw th t ar nsa tc oi n .s   

• hcaE  subp or toc lo  h sa  sti  nwo  s ny t xa  rof  the sourc .e  er’eW  using t eh  cbdj  bdo c  
us bp or toc lo , so the D revir Man rega  kn wo s ot  su e the nus . cbdj . bdo c. bdJ Oc bd Dc  .revir  

t yr {  

oC nne tc noi  bd C no nec oit n D= ir aMrev n rega . teg Con cen t oi n(u lr , ”emaNnigol” ,”P sa   
s ”drow )  

}  

c ta ch( SQ xEL cept noi  x ){  
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yS ets m.ou .t p nir tln( oC“ u dl n t’  teg  c no n ce t oi n ”!  ;)   

}  

3. Cr gnitae  a DJ BC tnemetatS  ejbo ct  
 

• nO ce a con cen t noi  si  bo t ia n de  ew  c na  i tn care t htiw  the ad t aba s  .e  

noC ne tc noi  i tn afre ce de if n se  meth sdo  rof  ni t are tc ing htiw  the ad t aba se aiv  the  
est silba h de  c no n ce t  .noi  

• To cexe ute SQL stat eme n ,st  oy u need to instan etait  a Sta et me tn  jbo ce t morf  oy ur  
c no n ce t noi  ejbo ct yb  using the c aer t Se tat eme tn )(  tem h .do   

• Sta et em nt ts at tneme  = noCbd n ce t noi .c Setaer tat eme tn ;)(   

• A ts at tneme  ejbo ct si  esu d to send and e ex cute LQS  ts a et em n st  to a ad t aba s  .e  

Th er e ik n sd  fo  Sta et em n st   

• tnemetatS : Ex ce tu e s mi p el  s lq  q eu seir  tiw hout p mara ete .sr   

Stat eme nt c aer et atS t eme n )(t   

aerC t se  na  SQL Stat eme nt ejbo c  .t  

• deraperP  :tnemetatS  Ex ce tu e pr ce mo p li ed s lq  qu ire es htiw  ro  tiw hout p emara t  .sre  
P per  Sdera  ta et em nt erp p era  atS t eme n S(t t gnir  s )lq   

er ut snr  a n we  P er p Sdera t emeta nt ejbo c .t  P per  Sdera tat tneme  ejbo c st  era   
p er c mo p deli  SQL stat eme n .st   

• elballaC  tnemetatS : Ex ce tu e a c lla  to a ad t aba se st ro ed p or c de u  .er  
SelballaC tat eme nt p er p ra e S(llaC t ir ng s )lq   

er ut snr  a n we  SelballaC tat eme nt jbo ce .t  C Selballa ta et em nt ejbo tc s era  SQL st dero   
p or c de u er  c lla  ts emeta n  .st  

4. exE c gnitu  a LQS  s tnemetat  htiw  eht  tnemetatS  ejbo c ,t  dna  gninruter  a cbdj   
er s eStlu t.  

 
• St emeta nt ni et afr ce ifed nes em th sdo  th ta  era  us de  to i tn are tc  tiw h ad t aba se aiv   

the ex uce t noi  fo  SQL ats t eme n .st   

• The Stat eme nt c ssal  h sa  th eer  em ht sdo  rof  exe cuting stat eme n :st   

xe ce tu eQ )(yreu , ex ce u et Up tad e ,)(  and ex ce tu )(e .  

• For a TCELES  stat eme n ,t  ht e em ht do  to use si  execut Qe eu yr  .  
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• For sta et men st  that c aer te ro  mo id fy t elba s, ht e tem h do  to u es  is ex ce tu Ue p ad t  .e  
oN te: Sta et em nts that rc eate a t elba , la et r a t elba , ro  ord p a t elba  ra e a ll  ex ma p el s fo   
DD L stat eme nts and ra e exe tuc de  tiw h t eh  tem h do  xe ecut Ue p ad te. cexe tu )(e   

ex ce u set  na  SQL stat me ent th ta  si  irw tt ne  sa  St ir ng jbo tce  .  

eR s teStlu  p edivor s ac ec ss to a elbat  fo  atad  eg n are t de  yb  ex ce tu ing a St emeta n .t  The  
t elba  wor s era  er t deveir  ni  es quen .ec  A Result eS t iam tn ia ns a curs ro  p io nting to sti   
uc tnerr  wor  fo  ad t .a  The n xe t )(  tem hod si  desu  to us cc se s ylevi  step ht or u hg  the wor s fo   

the t ba u ral  er us lt  .s  

eR s DateMteStlu a at  In et afr ce h sdlo  in amrof it on no  the typ se  and p or p re t sei  fo  the  
c lo u snm  ni  a seR ult .teS  tI  si  c no ts ur etc d morf  the oC nn e tc noi  ejbo tc .  
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INU T - :6  RES V STEL   
 

aB c gk r nuo d  

eD if nit noi  : elvreS ts era  dom ules fo  avaJ  c edo  th ta  nur  ni  a s revre  pa p il cat noi  (h ne ce  
the n ema  elvreS" st ,"  s ralimi  to pA" plets" no  the c tneil  s )edi  to na s rew  c eil nt qer u .stse   

• reS v el ts era  n to  tied to a s ep c cifi  c eil nt-s revre  p otor c lo  but ht ye  era  om ts  c ommo n yl   
su de  htiw  PTTH  and the drow  elvreS" t" si  fo t ne  esu d ni  the mean gni  fo  TH" TP  
reS v el t"  .  

• reS v el ts ekam  use fo  t eh  avaJ  s at n rad d e tx ne s oi n c sal s se  ni  t eh  pac egak s  

avaj x. es telvr  (t eh  ab s ci  Se elvr t wemarf o )kr  and avaj x. s elvre t h. t pt   

• Typic la  us se  rof  PTTH  Serv el ts ni clu :ed   

o P or ce ss ing an ro/d  ts iro ng ad ta su imb tt de  yb  na  TH ML mrof .  

o P idivor ng yd n ima c conten ,t  e. .g  ter urning eht  ser u stl  fo  a ad t aba se qu yre  to the  
c il ent  .  

o Man iga ng state in rof mat oi n no  t po  fo  the st eleta ss TH T ,P  e. .g  rof  na  on il ne  
sh po ping c tra  sy ts me  wh hci  am n ga es sh po ping c ra ts rof  am ny concu err nt  
cu ts sremo  and spam  ve re y qer eu ts  to the gir ht cu ts  .remo  

1. telvreS  efiL  yC c el   
 
 
 
 
 
 
 
 
 

The efil  cyc el  fo  a vres let si  cont dellor  yb  the oc nt ia n re  ni  wh hci  the elvres t h sa  neeb   
ed p yol ed. Wh ne  a requ tse  si  pam p de  to a es lvr te , the cont ia en r mrofrep s ht e iwollof ng  
ts :spe   

1. If na  ni ts na ce fo  the s elvre t eod s not xe ,tsi  the bew  c no t ia en :r   

a. daoL s the s elvre t c ssal   

b. rC eat se  na  ni ts na ce fo  the s elvre t c ssal   

c. Init sezilai  the s elvre t instance yb  c illa ng the in ti  tem h .do  Init azilai t oi n si  c vo e der   
ni  Init izilai ng a elvreS t  
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2. In kov se  the es ivr ce em ht ,do  p sa sing a qer uest and ser p no se ejbo tc  .  

3. If the co tn ia n re  n sdee  ot  vomer e the s elvre t, ti  if n sezila  the es elvr t yb  c illa ng the  
s elvre t s’  ed ts yor  m te doh .  

1.1 A ser telv  axe m lp e  

mi p ro t avaj . oi . ;*  mi p tro  xavaj . elvres t. ;*  mi port xavaj . elvres t. th .pt  ;*   

pu cilb  c al ss neilColleH t lvreS te  e tx en sd  Http lvreS et  

{  

p or tcet de  diov  od Get H( tt p elvreS t qeR uest ,qer   

Http elvreS Rt se p no se er s)  

th wor s lvreS te E cx pe t ,noi  OI Exc noitpe   

{  

er s.set oC ntentTyp et"(e tx /h ;)"lmt  P nir t irW t re  o tu  = ser . eg t irW et ;)(r   
out.p ir ntln "( < TH M AEH<>L D><T TI EL > olleH  tneilC  <! /T TI EL > +"   

" /< DAEH <> OB DY> olleH  eilC nt ! /< BO >YD /< TH ML> ;)"   

out.c ol s ;)(e   

}  

pu cilb  St ir ng eg t elvreS It n )(of   

{  

er tu nr  eilColleH" nt elvreS t 1.0 yb  St nafe  Z "regie ;  

}  

}  

1. .2  telvreS  A IP   

• T ow  pac segak  c no t nia  ht e c sal s se  and in afret c se  th ta  era  qer u deri  ot  bu dli  s elvre t .s   
Th ye  era  avaj x. es elvr t and avaj x.s elvre t.h .ptt   

• The avaj x.s lvre te  and avaj x. elvres t.http pac egak s p edivor  i tn afre c se  and c al s ses  rof   
irw ting s elvre t .s  llA  s elvre st  um st mi p tnemel  the elvreS t in et afr c ,e  wh hci  ifed n se   

efil  cyc el  meth .sdo   

1.3 T eh  s telvre  ap c segak  :  
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• The javax. res telv  packa eg  cont snia  a number fo  c sal s se  and in afret c se  th ta  ed cs ebir   

and ifed en  the cont ar cts eb t ew en a s elvre t c sal s and the ur tn emi  en oriv n tnem   
p dedivor  rof  an ni ts na ce fo  hcus  a c al ss yb  a con imrof ng s elvre t c no t ia en .r   

• The vreS el t i tn afre ce si  the cen lart  ba ts noitcar  fo  the es elvr t A  .IP  

• A ll  s telvre s mi p emel nt th si  afretni ce rehtie  erid tc yl , ro  rom e c ommo n yl , by  
e tx en id ng a c al ss th ta  mi plements the ni et afr c  .e  

• The t ow  c al ss es in the es elvr t API th ta  mi p emel tn  the S re vl te  in afret ce ra e  
reneG i telvrESI  and telvreSpttH  .  

• For mo ts  purpos se , oleved p re s lliw  etxe nd H Sptt re v el t to imp emel tn  eht ri  es elvr ts  
wh eli  mi p nemel ting web pa p il cat snoi  me p iyol ng the PTTH  p or toc  .lo  

• The ab s ci  telvreS  i tn afre ce ifed n se  a vres i ec  m hte do  rof  han ild ng c neil t req eu st .s  Th si   
m hte do  si  ca dell  rof  ae ch req eu ts  th ta  t eh  s elvre t co tn ia n re  or ut se  to na  ni ts na ce fo   
a s lvre te  .  

1.4 gnildnaH  H TT P r euqe s st  dna  er s nop s se  :  

• elvreS ts c na  eb  u es d rof  han ild ng ob th the G TE  R qe u se ts and the P SO T qeR ues .st   

• The Http lvreS te  c al ss is us de  rof  han ild ng H PTT  GET Reques st  as it has s mo   
spec dezilai  tem h do s that can e iff c ei tn yl  h ldna e the TH PT  req eu sts . These tem h sdo   

;era   

od teG )(   

od Po ts )(   

od tuP )(   

od D le te )(e  od Opt noi s )(  od T ar c )(e  )(daeHod   

nA  in divid u la  ipoleved ng es elvr t rof  han gnild  TH TP Reques st  en sde  to edirrevo  one  
fo  these meth sdo  ni  redro  to p or c sse  the re uq est and eg n are te a opser sn .e  T eh  s lvre et si   

in kov ed yd n ima c ylla  wh ne  na  end-us re  su imb ts a mrof .  

:elpmaxE   

< mrof  n ema = "1F"  oitca n= s/ lvre /te elvreSloC t> eleS ct the c rolo :  

s< ele ct n ema  = "co "l  s ezi  = >"3"   

<o tp noi  lav ue = lb" u "e > lB u <e /opt oi n> <o tp oi n lav ue = aro" n "eg O> ar n <eg /opt >noi   
< s/ e el c >t   
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< pni ut type = " us imb t" lav ue = S" u imb t >"  /< mrof >  

’ereH s t eh  c edo  rof  reSloC vl te . avaj  th ta  rrevo i sed  the od Get )(  tem h do  to er t eveir  ad ta  
rf om t eh  TH TP Requ se t and ti  th ne  eg n are t se  a resp no se sa  .llew   

// mi p tro  the avaj  p egakca s th ta  era  needed rof  ht e s elvre t to row k  

mi p ro t avaj . oi  . ;*   

mi p ro t avaj x.s elvre t. ;*   

mi p ro t j ava x.s elvre t th. t .p  ;*   

// ifed ning a c ssal   

pu cilb  c al ss C Slo e telvr  e tx en sd  ttH pSe elvr t {  

pu cilb  diov  od Get H( ttp lvreS te Request qer uest, tH tp telvreS R se p esno  ser p no s )e  th wor s  
reS v el tE cx ept ,noi  IO xE cept noi   

// qer uest si  na  ejbo ct fo  type HttpSe elvr t qeR u tse  and s'ti  us de  ot  bo t nia  in amrof t oi n  

// ser p no se si  na  ejbo tc  fo  type ttH pSe lvr te seR po sn e and s'ti  u des  to gen are te a  
er ps no se //  th wor s si  su de  to s cep yfi  t eh  ecxe pt snoi  th na  a meth do  c na  th or w  

{  

St ir ng c lo n ema  = euqer st.getP emara t "(re c "lo );  

// eg tP ra ema t )(re  meth do  si  us de  ot  er t eveir  ht e s ele tc noi  edam  yb  the su re   
er ps no s .e s te C no tentType "( t xe t/ht ;)"lm   

P ir tn irW t re  in of  = opser sn e. eg t irW t ;)(re   

in of  .p ir tn ln T"( he c olo r :si  ;)"   

in of  .p ir tn ln(c ;)lo   

in of .c ol s ;)(e   

}  

}  

2. oC o eik s  

oC o eik s era  s llam  ib ts fo  textu la  in oitamrof n ht ta  a beW  s revre  sen sd  to a worb s re  and  
th ta  the worb s re  er ut rns nu chan deg  wh ne  iv siting the s ema  Web s eti  ro  niamod   .retal  
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yB  h iva ng the es evr r daer  in amrof t oi n ti  s tne  the c eil nt p oiver us ,yl  the site c na  p edivor   
iv sit ro s iw th a nu rebm  fo  con ev n nei ec s :ekil   

• Ident iyfi ng a u es r du ir ng na  e-c remmo ce ses ois n ..   

• idiovA ng us re n ma e dna  p sa s drow .  

• Cust izimo ng a sit .e   

• oF c su ing vda ertisin .g   

To send c eikoo s to the c ,tneil  a s telvre  ow u dl  create one ro  erom  c eikoo s htiw  the  
pa p or p etair  n sema  dna  lav u se  aiv  wen  ooC k ei  ,eman(  )eulav   

2.1 alP c gni  eikooC s ni  eht  eR s nop se sredaeH   

• The c ikoo e si  dedda  to the eS t-C eikoo  er spon es  h redae  yb  snaem  fo  the eikooCdda   
m hte do  fo  Http telvreS R se p no s .e  roF  xe ma p :el   

oC o eik  us re Coo ik e = wen  C "(eikoo su "re , "u di  ;)"4321   
er sp no se. ikooCdda e(us re Coo ik e);  

• To send c ikoo se  to the c ,tneil  oy u c detaer  a oC o eik  ht ne  u es d eikooCdda  to send a  
eS t-Coo ik e HT PT  re ops nse he  .reda  

• To re da  the c eikoo s ht at c emo  ab ck morf  ht e eilc n ,t  c lla  eg Ct eikoo s no  the  
H tt p lvreS te Request. Th si  ter u snr  na  yarra  fo  eikooC  ejbo tc s c rro se op n id ng to the  

lav u se  th ta  c ema  ni  no  ht e eikooC  TH TP euqer st h redae   

• Once th si  yarra  is bo t ia n ,de  ool p nwod  ,ti  c illa ng eg t emaN  no  ae ch oC o ik e unt li   
if nd eno  am tching the n ema  oy u h eva  ni  .dnim  Y uo  t neh  c lla  eg t laV ue no  the  

am hct ing C eikoo , gniod  s emo  p or c se sing s ep c cifi  to the ser ultant lav u  .e  

pu cilb  st cita  irtS ng oCteg o laVeik eu C( o iko e ][  c ikoo e ,s  St ir ng c ,emaNeikoo   

St ir ng afed ult ulaV e) {  

of r i( tn  ;0=i  <i c eikoo s. el ngt ;h  i ++ ) {  

oC o eik  c eikoo  = c ikoo es ;]i[   

fi  (c emaNeikoo . qe u la s(c eikoo . eg t (emaN )))  

er ut rn(c eikoo . eg t laV u ))(e ;  

 }  

er ut rn afed( ult laV u ;)e   
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 }  

• eS ss noi  rT ac gnik   

• Why di  ti  en dede  : nI  am ny int re n te  pa p il c oita ns ti  si  mi p ro tant to eek p t ar ck fo  the  
s se s noi  nehw  t eh  us re  evom s morf  one p ga e ot  an to eh r ro  wh ne  th ere  era  ffid e er nt  

su sre  gol ging no  to the s ema  website ta  ht e s ma e t emi   

• Th ere  era  th eer  typic la  s lo ut snoi  to th si  p  .melbor  

oC o eik s  .  

• HT PT  c eikoo s c na  eb  esu d to ts ero  in tamrof ion oba ut a sh po ping es ss ,noi  and  

• ae ch subs qe uent c no ne tc noi  c na  kool  pu  the cu rr ent s se s noi  and th ne  xe t ar ct  

• in amrof t oi n oba ut th ta  es ss noi  morf  s emo  acol t oi n no  the s revre  am chin .e   

• Th si  si  na  xe c tnelle  retla nat ,evi  and si  the om st ylediw  us de  pa p aor c  .h  

LRU  gnitirweR .  

• Y uo  c na  pa pend s emo  xe t ar  ad ta no  the end fo  hcae  LRU  th ta  ifitnedi se  the se ss ,noi   
and the s revre  c na  ossa c ai te th ta  s se s noi  reifitnedi  iw th ad ta ti  h sa  s rot ed oba ut th ta   
s se s noi .  

• Th si  si  la so na  e cx elle nt s lo tu ,noi  and ve en sah  the avda tn ega  th ta  ti  krow s htiw   
rb ow es rs th ta  od n t'  pus p ro t c ikoo es ro  w eh er  the us re  h sa  id s delba  c eikoo s.  

• revewoH , ti  h sa  om st fo  the s ema  p lbor ems sa  c eikoo s, n ylema  th ta  ht e s revre -s edi   
p rgor am h sa  a ol t fo  giarts th of r draw  b tu  et oid us p or ssec ing to .od  nI  ,noitidda  oy u  
h eva  to eb  ve yr  c fera ul th ta  yreve  LRU  ter u denr  to the su re  (e nev  aiv  in erid ct  
means kil e  

• diH ed n mrof   .sdleif  

• H MT L mrof s h eva  na  e tn yr  th ta  kool s ekil  eht  iwollof ng: <INP TU   
TYPE= IH" DD "NE  AN ME="s se s oi n" EULAV = .." .">  .  

• Th si  aem ns ht ,ta  wh ne  the mrof  si  su imb tt ,de  the sp ce deifi  n ma e and lav ue ra e  
i cn lu ded  ni  the G TE  ro  OP TS   .atad  

• Th si  c na  be u des  to s rot e in amrof t oi n oba ut ht e se ss .noi   

• woH e rev , ti  h sa  the rojam  id s avda nt ega  th ta  it on yl  krow s fi  e yrev  p ega  si   
yd n ima c ylla  gen ,detare  s ni ce the wh elo  p io nt si  th ta  e hca  se ss noi  h sa  a nu qi ue  

di ent reifi  .  
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• stelvreS  s lo ut noi  :  

• The Http seS s noi  AP .I  si  a h gi h- level  ni t ecafre  bu tli  no  top fo  c ikoo es ro  URL- 
itirwer ng. nI  ,tcaf  no  am ny s revre s, th ye  use oc o eik s fi  the worb s re  us pp ro ts  

ht ,me  tub  amotua tic ylla  ver ert to LRU - irwer t ni g wh ne  c ikoo se  ra e un pus p ro et d  
ro  xe p il cit yl  id s  .delba  

• The s telvre  tua h ro  eod sn't n dee  to ob th re  iw th am ny fo  the ,sliated  eod ns t'  h eva   
to xe p il cit yl  am n pi u etal  c eikoo s ro  in amrof tion pa pended to the ,LRU  and si   
a tu amo tic ylla  vig en a oc n ev n tnei  p al ce to ts ero  ad ta th ta  si  sa soc ai t de  htiw  hcae   
s se s noi .  

ex ma p ,el   

H tt p eS ss noi  se ss noi  = qer uest. eg t seS s oi n(t ;)eur  Sh po pin raCg t p oiver tIsu sme  =  

S( ho pp ingC ra t)s se s noi . eg t laV u "(e p oiver usIt me s ;)"  fi  (pre oiv Isu smet  =!  nu )ll  {  

od S mo hte in iWg th(pr oive tIsu me s ;)   

} le se {  

p oiver Isu smet  = n we  Sh po pin raCg t ..( . ;)   

od S mo hte in lEg es (htiW p oiver tIsu me s ;)   

 }  
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NU TI - :7  ,PSJ  IMR   

 
 
• SavaJ e vr er P sega  SJ( P) si  a Sun Mic or sys smet  spec ifi cat noi  rof  c ibmo ning avaJ  htiw   

H MT L to p edivor  yd n ima c conte tn  beWrof  egap s.  

• When oy u c aer te imanyd c c no ten ,t  SJ sP  era  erom  con ev n ei tn  to irw te than TH TP  
s lvre ste  eb ca esu  th ye  wolla  to debme  avaJ  oc de erid tc yl  into HT LM  p ga es, in co tn ar st  

iw th TH TP s elvre t ,s  ni  wh hci  oy u debme  LMTH  ni s edi  avaJ  c .edo   

• SJ P si  p tra  fo  the avaJ  2 E tn re p ir se idE t noi   .)EE2J(  

• SJ P en selba  to sep ara te the yd n cima  c no tent fo  beWa  p ega  morf  its erp se tn at .noi   

• tI  cat re s to t ow  ffid e er tn  types fo  ed ve ol p re s: H MT L oleved p sre , who era  er sp no s elbi   
rof  ht e arg phic la  ed s gi n fo  the p ,ega  and avaJ  oleved p re s, who han ld e the  

oleved p em nt fo  s fo t eraw  to create the yd n cima  c no ten  .t  

1. PSJ  sgaT   

The llof o iw ng t elba  ed sc bir es the ab s ci  t sga  th ta  uoy  c na  su e ni  a PSJ  p .ega  hcaE   
sh ro ht and t ga  h sa  na  XML qe u .tnelavi   

eD sc oitpir n  
bmE eds avaJ  source c edo   

Sc ir pt tel  ni  oy u Hr MT L  
p ga e. The avaJ  c edo  si   

cexe u et d and sti  ou upt t  
si  ni s re t de  ni  es quence  

iw th the tser   
fo  ht e H MT L ni  the p ega .  

D sevitceri  con niat   
em ss sega  to the  

pa p il cat noi  es .revr   
A cerid t evi  c na  la so  
co tn nia  n ema / lav ue riap   
a tt bir tu se  ni  t eh  mrof   
a tt r= lav” u ,”e  wh hci   
p edivor s idda t oi n la   
instruct snoi  to  
Dec seral  a lbairav e ro   

em ht do  th ta   
c na  eb  nerefer c de  yb   
o eht r  

ed c aral t oi n ,s  cs ir pt ,stel   
ro

J PS  T ga   
Sc ir pt tel   

 
 
 
 
 
 

D eri tc evi   
 
 
 
 
 
 
 
 

Dec aral t snoi   

 
 
 
 

E px ress noi   
ESI,TIBJS 		

< =%  xp ser s noi  >%  D ife n se  a avaJ   
egaP 	 16 		

: 

yS atn x  
<% _avaj c edo  >%   
. . . ro  use t eh  MX L  
qe u elavi n :t   

< psj :sc ir pt >tel   
_avaj c do e  

/< :psj cs pir tle >t   
 
<% @ rid - epyt  d ri -a rtt   
%>  
. . . ro  use t eh  MX L  
qe u elavi n :t   

< psj : erid tc evi .d ri pyt_  
e  
di _r a rtt  >/   
 
 
< !%  ed c aral t noi  >%   
. . . ro  use XML  
qe u elavi nt ...   

< psj : ed c aral t oi n>  
ed c aral t oi n;  

sj/< pe noitaralced > 
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. . . ro  use XML ht ta  si   
tcA snoi  < psj :us naeBe  ...  > P edivor  a cc ess to  

T mo c ta   

• pA ac eh  T mo c ta  si  na  mi p atnemel t noi  fo  ht e avaJ  Se elvr t and revreSavaJ  P ega s  
t hce n eigolo s.  

• The avaJ  elvreS t and eSavaJ r rev  P ega s spec ifi cat snoi  era  oleved ped nu red  the avaJ   
mmoC nu ity P or ces  .s  

• pA ac eh  T mo c ta  si  de olev p de  ni  na  op ne  and p ra ticipat yro  en oriv n em nt and  
aeler s de  un red  the apA hc e foS t raw e  

elpmiS  elpmaxe   

<% @ p ega  in of = a"  h olle  dlrow  ex ma p "el  >%   

<ht >lm   

<h dae t<> it el > ,olleH  dlroW t/< it >el </h dae >  

< ydob  gb col ro ="#ff fff f" ab c orgk nu d= ab" c gk round. "fig >  

<% @ ni clu ed  elif = abekud" n en .r th "lm  >%   

t< lba e>  

t< >r   

t< d diw t >051=h  &n ;psb  < t/ >d   

t< d diw t 052=h  gila n= gir ht> <h ,olleH>1  roW ld !</h >1  t/< >d  /< t >r   

t/< >elba   

/< ydob /<> ht >lm   

euqeR st s nirt g  

< @%  p ega  imp ro =t " eh oll . aHemaN n "reld  >%  < psj :us naeBe  di = bym" ean"  
cs ope="p "ega   

c sal =s "h olle . maN e "reldnaH  />  

< psj  :se Pt or p re ty n ema = aebym" n" p or ep rty= "*"  >/   

h< t >lm   

<h dae t<> it el > ,olleH  Us re t/< elti > /< h >dae   
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< ydob  gb col ro ="#ff fff f" ab c orgk nu d= ab" c gk round. "fig >  

<% @ ni clu ed  elif = abekud" n en .r th "lm  >%   

t< lba e redrob = "0"  diw th >"007"=   

<t >r   

t< d diw th= >"051"  &n sb p; </t >d   

<td diw th= >"055"   

<h1 M> y n ema  si  Du .ek  What s'  oy urs?</h >1   

< t/ >d  </t >r  <t >r   

t< d diw th= "051"  &n ;psb  < t/ >d   

<td diw th= >"055"   

mrof<  em th do = "teg" >  

< pni ut type= et" tx " n ema =" su re n "ema  s "52"=ezi >  

rb< >  

< pni ut type="su imb t" lav ue= S" u imb t >"   

< pni ut type= r" se et" lav ue= eR" set >"   

< t/ >d  </t >r  </ mrof >  

< t/ >elba   

%<   

fi  ( qer u tse . eg Pt ara tem e "(r esu rn ma e )"  =!  un ll  ) {  

%>  

<% @ ni clu ed  elif = r" esp no se. sj p" >%   

%<   
 }  

%> /< ydob > /< h >lmt   

The ad ta t eh  us re  enters is ts dero  in the qer u se t ejbo ct, wh ci h u us ylla  mi p emel n st   
avaj x. es telvr .Http vreS l te Re seuq t ro(  fi  your imp nemel tat oi n uses a reffid ent p or toc ,lo   

anoth re  ni t afre ec  that is subc al ss de  morf  javax.s elvre t. elvreS Rt euqe ts ). You can acc se s  
the qer u tse  ejbo tc  cerid t yl  iw th ni  a cs ir pt  .tel  

eS ss snoi  dna  eikooC s ni  J PS   

• nI  PSJ  c eikoo  era  t eh  ejbo ct fo  the c al ss .xavaj ser telv . ptth . ikooC e.  
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• Th si  c ssal  si  us de  ot  creat se  a c eikoo , a s llam  oma unt fo  in amrof t oi n sent yb  a  

es lvr te  to a beW  worb s re , s deva  yb  the worb s re , and al t re  s tne  ab ck to the s revre .  

• A c eikoo  h sa  a n ,ema  a sin elg  lav u ,e  and opt oi n la  ta t bir tu se  us ch sa  a c mmo en ,t   

p hta  and iamod n qu reifila s, a am x mi um ega , and a vers noi  un rebm .  

The eg t ikooC se )(  em t doh  fo  the request ejbo tc  ter u snr  na  yarra  fo  oC o eik  ejbo tc .s   
eikooC s c na  eb  const ur tc de  using the ollof wing c do e:  

<% @ p ega  al ngu ega = "avaj"  mi p ro =t avaj" . tu .li  >%"*  <%  

St ir ng us re n ema = euqer st.getP emara t "(re us re n ;)"ema  u(fi s re n ==ema un )ll  su re n ma =e ;""   

Date n wo  = n we  Da et ;)(   

St ir ng t semi t pma  = n wo .t So t ir n )(g ;  

oC o eik  c eikoo  = en w oC o eik  "( us re n ,"ema us re n ;)ema  c eikoo .se Mt xa A 563(eg  * 42  * 06  *  
;)06   

er ps no se. (eikooCdda coo )eik ;  

>%   

<ht >lm  <h >dae   

t< it >el C eikoo  devaS t/< >elti   

</h >dae  < ydob >  

<p <> a h fer = s" h wo coo ik e av ue. sj p">Ne tx  P ega  to weiv  the c eikoo  lav /<eu a> >p<   

< ydob/ >  

evobA  c edo  s ste  the c eikoo  and th ne  sid p syal  a il nk to weiv  c eikoo  gap e  

IMR   

• RMI pa p il cat oi ns era  netfo  c mo p ir s de  fo  t ow  sep ara te p margor s: a se revr  and a  
c tneil .  

• A typic la  s vre er app oitacil n c aer tes a un rebm  fo  er mote ejbo c st , ekam s refer ences to  
those re om te obj stce  a cc se s lbi e, and iaw st  of r c eil nts to in kov e me ht do s on those  

omer et  jbo tce .s   

• A typic la  c eil nt pa p acil t oi n eg st  a omer te er f re en ec  to one ro  m ro e omer et  ejbo stc  ni   
the s revre  and then in kov es m hte do s on th me . RMI p edivor s the em c ha nism by  
wh ci h the s revre  and the c eil nt c mmo nu icate and pass in oitamrof n ab ck and fo tr h  .  
Su hc  na  pa p il cat snoi  si  s emo t semi  re derref  to sa  a id ts ubir t de  jbo tce  pa p il cat  .noi  
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ehT  avaj .r im . eR m eto  etnI fr ace :  

In R IM , a re om te in et afr ce is an in afret ec  t ah t ed c eral s a set fo  em th do s th ta  yam  eb   
in kov ed fr mo  a er m eto  avaJ  v tri u la  am chine. A omer te int afre ec  mu ts  satis yf  the  

lof l iwo ng requ ri emen :st   

• A omer te in afret ce mu ts  at ael st extend, ie eht r erid tc yl  or in erid ct yl , the afretni ce  
avaj . imr .R ome te.  

• hcaE  meth do  ed c aral t oi n ni  a omer te in afret ce um st satis yf  the requ emeri n st   

eS r ev r s edi  dna  tneilC  s edi   

The ni t afre ce RrevreS ef er p er s ne ts t eh  s vre er-s edi  han eld  rof  a rem to e ejbo ct  
mi plementat oi n  .  

pac gak e avaj . imr .s revre ;  

pu cilb  ni t afre ce vreS re feR  xe ten sd  omeR Ret fe  {  

Re om t Se tub xe p ro Ot b tcej avaj( . imr .R ome te ,jbo  O jb ce t ad t )a  th wor s  
avaj . imr .R ome t Ee cx ep oit n;  

St ir ng teg C eil tn soH t )(  ht wor s vreS e oNr tA tc vi eE cx pe t ;noi  }  

• The tem h do  xe p ro Ot ejb ct if n sd  ro  c setaer  a c eil nt stub ejbo ct rof  the  

s pu p deil  R ome te ejbo ct mi p nemel tat noi  ob  .j  

• The p emara et r da at  co tn ia ns in amrof t oi n n ece ss yra  to xe p tro  the ejbo ct us( ch sa   
p ro t nu )rebm .  

• The tem h do  g te eilC n oHt st retu snr  the host eman  fo  the uc tnerr  c eil n .t   

Wh ne  c della  morf  a th daer  a tc ylevi  han ild ng a omer et  tem h do  in acov t oi n, the  
host n ema  fo  the c tneil  in ikov ng the c lla  si  ter ur en  .d  

• If a etomer  tem h do  c lla  si  n to  uc rr ent yl  being s ivre c ,e  t neh   
vreS erNo tcAt Eevi xcept oi n si  c  .della  

T eh er  is no spec lai  con gif u ar t oi n nece ss yra  to en elba  t eh  c eil tn  to es nd IMR  c slla   
ht or ugh a llawerif . T eh  c eil nt c na , h vewo er, id s elba  the pac igak ng fo  IMR  c slla  sa   

HTTP qer u se st  yb  se tt ing the avaj . imr .s revre . id s Helba ttp p or p re ty ot  qe u la  the  
bo aelo n lav ue rt u .e   
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NU TI  – :8  NE T ESIRPRE  JA AV  SNAEB   
 

eD if nit noi  : E tn re p ir se naeBavaJ s™ )BJE(  is a am n dega , es revr -s edi  c mo pon tne   
ra hc itectu er  rof  dom u ral  c no ts ur tc noi  fo  e tn re p ir se pa p il cat .snoi   

In a typic la  EE2J  pa p il cat noi , En ret p ir se aeBavaJ sn  BJE( s) c no t ia n the pa p il cat 'noi s  
b su in se s igol c and evil  business ad ta. A tl hough ti  si  p so s elbi  to use s at n drad  vaJ a  

ejbo c st  to co tn ia n y uo r b su i en ss igol c and b su in se s ad ta, using BJE s erdda ss se   
am ny fo  eht  issues oy u ow u dl  if nd yb  su ing mis p el  avaJ  ob ej cts, s cu h as sc ilibala ty,  
efil cyc el  am n emega n ,t  and ats te am n emega n  .t  

Th ere  era  th eer  ffid e er nt typ se  fo  BJE  th ta  era  us it de  to ereffid nt purpos :se   

• eS ss noi  E BJ —A eS ss oi n BJE  is us fe ul rof  am pp ing ub sin se s p or ce ss  wolf  o( r  
equ elavi tn  pa p il cat noi  co cn pe st ). Th ere  era  t ow  us b-types fo  S sse oi n BJE  — 
ts at ssele  and ts at fe ul er p er sent p" u "er  uf nct oi n ila ty th ta  si  c detaer  sa  ti  si  neede  .d  

• itnE ty EJB—An nE tity JE B am sp  a c ibmo nat oi n of ad ta ro(  qe u tnelavi   
pa p il cat oi n co cn ept) and sa soc ai t de  uf nct ilanoi ty. nE tity BJE s ra e usu ylla  ab es d  

on na  nu iylred ng ad ta ts ero  and lliw  eb  c aer t de  ab s de  no  th ta  ad ta iw ht ni   .ti  

• eM ss ega - nevird  EJB—A eM ss ega - evird n BJE  is ev ry s limi ar in concept ot  a  
eS ss noi  ,BJE  but si  only act avi et d wh ne  na  ysa nch or nous sem s ega  rra i ev s.  

1. tnemyolpeD  eD cs rotpir s  

eD if nit noi  : A lped o tnemy  rcsed i tp or is a lif e that ifed n se  the llof o iw ng ik nds of  
in amrof t oi :n  BJE  struc larut  ofni r tam i no , such as the BJE  n ema , c ssal , h emo  and  

etomer  i tn re af c se , aeb n type (s se s oi n ro  en it t )y , en oriv n em nt e tn ir es, er source af tc yro   
refer enc se , BJE  refer enc se , s ce u ir ty lor e fer e er n sec , as llew  as oitidda n la  in amrof t oi n  

ab es d on t eh  aeb n type. ilppA c noita  a ss ylbme  mrofni ati no , us ch sa  BJE  re ref enc se ,  
es cu tir y lor e ,s  es cu ir ty lor e fer erenc ,se  em th do  p imre ss snoi , and cont ia en r t nar sa tc noi   
ta t bir tu se . Spec iyfi ng ass ylbme  ed cs ir pt ro  in amrof t oi n is na  opt oi n la  task that na   
pA p il cat noi  A ss lbme er p mrofre s.  

1.1 eS ss noi  B nae   

• eS ss noi  naeb  si  a type fo  e tn re p ir se ;naeb  a type fo  BJE  s revre -s edi  moc ponen  .t  

• eS ss noi  naeb  c mo ponen st  mi p emel nt t eh  xavaj . bje .Sess oi n naeB  ni t afre ec  and c na  eb   
ts at ssele  ro  stat fe u  .l  

• Stat ssele  s se s noi  be sna  era  c mo pon ne ts th ta  pe fr o mr  t ar sn ei nt s civre e ;s  stat fe ul  
s se s noi  aeb ns era  componen st  th ta  era  de acid t de  to one c eil nt and act sa  a s revre - 
s edi  e tx ne s noi  fo  th ta  eilc n  .t  
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eS ss noi  snaeb  c na  act sa  ega n st  iledom ng ow r fk l wo  ro  p edivor  acc sse  to spec lai   
t ar ns ei nt b su iness s ivre c .se  sA  na  ga en ,t  a ts feta ul se ss noi  naeb  hgim t er p er sent a  
cu ts remo 's sess noi  ta  na  on il ne sh po ping sit  .e  

• sA  a t nar sit evi  ivres ec , a ts at ssele  s se s noi  naeb  gim ht p edivor  ca c sse  ot  adilav te  
and p or sec s c tider  c dra  redro s  .  

• eS ss noi  be sna  od  n to  amron l yl  er p er es tn  p isre ts ent business c no cep st  ekil  mE p yol ee  
ro  O redr . Th si  si  the iamod n fo  a ereffid nt c mo ponent yt pe c della  na  ent yti  .naeb   

elpmaxE  : pac egak  omed.bje ;  

mi p ro t avaj x. bje . ;*   

mi p ro t avaj . imr . ;etomeR   

mi p ro t avaj . imr .R Eetome cx ept ;noi  mi p ro t .avaj ut .li  ;*   

*/  *  

* Th si  int afre ce si  xe t ylemer  s mi p el  ti  ed c ral es on yl  * one c etaer  em t doh .  

*/  

pu cilb  ni t afre ce D emoHome  e tx en sd  emoHBJE  {  

pu cilb  D ome  c aer t )(e  th wor s aerC t xEe cept ,noi  R ome et xE cept ;noi   

 }  

itnE ty J ava  naeB   

• An e tn i yt  bean er p er s stne  a ub si en ss  ejbo ct ni  a ep rsis et nt ts egaro  em hc anis .m   

• emoS  ex ma ples fo  business ejbo c st  era  cus remot s, redro s, and p or ud ct  .s  

• In the EE2J  SD ,K  the rep si ts ent ts egaro  ahcem nism si  a re al t oi n la  ad t aba s  .e  

• Typic ,ylla  hcae  entity naeb  h sa  na  unde gniylr  t lba e ni  a aler t oi n la  ad t aba s ,e  and  
ae ch ni ts na ce fo  the naeb  c erro spon sd  ot  a wor  ni  ht ta   .elbat  

eM ss ega - nevirD  naeB   

• A sem as eg - rd i nev  bean si  na  ne t re p ir se be na  aht t swolla  EE2J  pa p il c oita ns to p or cess  
em ss sega  as ny hc or n uo s yl .  

• It ca ts sa  a JMS sem s ega  il ts en ,re  wh hci  si  s ralimi  to na  e tnev  sil et n re  xe cept th ta  ti   
er c evie s em ss sega  ni s daet  fo  eve n  .st  
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• The sem s ga es yam  eb  sent yb  any EE2J  c pmo onent -- na  a pp il cat noi  eilc n ,t  anot reh   
e tn re p ir se ,naeb  ro  a beW  c mo po en nt -- ro  yb  a JMS pa p il cat noi  ro  syst me  th ta  seod   
n to  use EE2J  techn olo gy.  

eM ss ega - evird n snaeb  cu yltnerr  p or c sse  on yl  JMS sem s ,sega  but ni  the uf tu er  th ye  yam   
eb  us de  to p or c sse  ot eh r ik n sd  fo  em ss ga es  

T eh  RAJ  elif   

The avaJ  A cr h evi  )RAJ(  elif  amrof t en lba es uoy  to ub n eld  multip el  lif es ni to a sin elg   
ra hc vi e .elif  Typic ylla  a JAR elif  c no t ia ns ht e c ssal  lif es and ua x yraili  er sour ec s sa soc ai t de   
iw th a pp el ts and pa p il cat .snoi   

The JAR elif  amrof t p edivor s am ny eb n :stife   

• eS c ytiru : Y uo  c na  igid t ylla  s ngi  the con net ts fo  a RAJ  .elif  U es sr  who er c go n ezi   
oy ur s gi n ta u er  c na  th ne  opt oi n ylla  arg nt oy ur s fo t eraw  s ce u ir ty p egelivir s ti   
ow u dl 'n t ot iwreh se h .eva   

• erceD a des  do olnw ad :emit  If oy ur pa p tel  si  deldnub  in a RAJ  lif e, ht e pa p el t s'  c ssal   
lif se  and a ss oc detai  oser urc se  c na  eb  wod n dedaol  to a worb es r ni  a is n elg  HT PT   

t ar sn a tc noi  tiw h uo t eht  n dee  rof  opening a new c no ne tc noi  rof  e hca   .elif  

• moC p ser s oi :n  The RAJ  amrof t wolla s oy u to c mo p er ss oy ur selif  rof  iffe cient  
s garot e.  

• Packagi gn  rof  netxe ois :sn  The ex net s snoi  wemarf o kr  p edivor s a snaem  yb  which uoy   
c na  dda  func oit n ila ty ot  the avaJ  c ero  p al t of r ,m  and the RAJ  lif e amrof t nifed es ht e  
pac igak ng rof  xe tens oi n .s  yB  using the JAR elif  amrof t, oy u c na  tu nr  oy ur s fo t eraw   
into txe ne s snoi  sa   .llew  

• Packa eg  eS ali :gn  Pac segak  st dero  ni  RAJ  selif  nac  eb  opt oi n ylla  es dela  so th ta  the  
pac egak  c na  en rof ce rev s oi n c no s si t ne c .y  ilaeS ng a pac egak  iw ht ni  a J RA  elif   

aem ns th ta  lla  c al ss es ifed n de  ni  th ta  pac egak  um st eb  uof nd ni  the s ema  RAJ   .elif  

• Packa eg  isreV o :gnin  A RAJ  elif  c na  h dlo  ad ta oba tu  ht e selif  ti  cont ,snia  us ch sa   
ven rod  and rev s noi  in amrof it on.  

• Po atr b li i :yt  T eh  cem hanism rof  han ild ng JAR elif s si  a stan drad  p tra  fo  the avaJ   
p al t mrof s'  c ero  AP  .I  
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